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ivl Foreword 

When it first appeared, The Lumbar Spine was a slim edition that 

announced a new concept. It postulated what might be happening 

in patients with low back pain, and it provided a system of assessment 

and treatment. 

Since its inception, the McKenzie system has grown into a movement. 

The system captured the imagination of therapists and others, who 

adopted it. Their numbers grew to form an international organisation 

that offers training programmes and postgraduate degrees in several 

countries around the world. The system also attracted the attention 

of opponents , critics and non-aligned investigators. 

Over the years, tensions have developed as the McKenzie system has 

tried to keep pace with advances in spine science, but also as spine 

science has tried to keep pace with advances in McKenzie. In basic 

sciences, our understanding of the structure , function and pathology 

of the lumbar intervertebral disc has increased enormously. In clinical 

sciences, the advent of evidence-based medicine has demanded that 

interventions have evidence of reliability, validity and efficacy. These 

developments have challenged the McKenzie system, but have not 

threatened it. Indeed, in many respects, the McKenzie movement 

has led the way in undertaking research into its precepts, and has 

implicitly called upon other concepts in physical therapy to catch 

up. No other system in physical therapy has attracted as much 

research both from among its proponents and from its detractors. 

This new edition of The Lumbar Spine has become a tome . It still 

describes the original concept, albeit updated and revised, but the 

edition provides students and other readers wi th a compendium of 

all the literature pertaining to the lumbar intervertebral disc and the 

massive literature that now pertains to the McKenzie system. 

Readers receive an up-to-date review of  information on the structure 

and function of the disc, its pathology, and new data on its patho

biomechanics. Related entities, such a zygapophysial joint  pain and 

sacro-iliac joint, are comprehensively reviewed. 

As befitting a text on this subject, The Lumbar Spine contains a 

complete collection of all studies that have examined the McKenzie 



system. These studies have sought the evidence for its reliability, 

validity and e fficacy 

Its reliability is now beyond doubt. Whereas research has shown 

that other methods of assessment lack reliability, McKenzie assessment 

has moved from strength to strength. Its reliability, however, is  

contingent upon training. While anyone can assess according to the 

system, it cannot be mastered by hearsay or assumption. 

Some steps have been taken towards establishing validity The early 

studies have been encouragingly positive, but perhaps self- fulfilling. 

The cri t ica l  studies have yet to be performed and depend on 

establishing the efficacy of the treatment . 

The Lumbar Spine provides an exhaustive but honest and responsible 

appraisal of studies of the efficacy of McKenzie treatment. Much of 

the world finds the evidence insufficiently compell ing, but the 

treatment has not been refuted. Proponents retain the prospect of 

still vindicating the treatment i f  and once putatively confounding 

factors can be e l iminated or controlled. 

To some observers McKenzie therapy may seem to be a glorified 

system of special manoeuvres and exercises , but such a view mistakes 

and understates its virtues. Throughout its h istory, McKenzie 

treatment has emphasised educating patients and empowering them 

to take charge of their own management. Not only did this approach 

pre-empt contemporary concepts of best practice, i t  has been 

vindicated by the evidence. Empowering the patient is seminal to 

the success of  any programme of management. 

Although 1 am not a McKenzie disciple or enthusiast, we have in our 

own research borrowed from the McKenzie system. In studying the 

efficacy of evidence-based practice for acute low back pain in primmy 

care, 1 we talked to our patients and we addressed their fears; but to 

complement that we needed something more for the patien ts to take 

with them. For this purpose we drew on some of the simpler exercises 

described in The Lumbar Spine Not that we believed that these were 

therapeutic in their own right ,  but they empowered the patients with 

sensible things that they could do to cope with their pain and maintain, 

if not improve, their mobility and function. This approach, a not -too

distant cousin of what McKenzie promotes, was not only successful 

in a clinical sense, but received great approval from the consumers. 



The patho-anatomic concepts and the mechanical aspects of  

McKenzie therapy may or may not be  absolutely material. They may 

or may not be vindicated in time. But what is already clearly evidence

based is the central theme of McKenzie therapy: to enable patients 

confidently to care for themselves. 

Nikolai Bogduk MD, PhD, DSc 

Professor of Pain Medicine 

University of Newcastle 

Royal Newcastle Hospital 

Newcastle , Australia 

IMcGuirk B, King W, Govind J, Lowry J, Bogduk N. The safety, efficacy, and cost
effectiveness of evidence-based guidelines for the management of acute low back 
pain in primary care. Spine 2001; 26.2615-2622. 
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Introduction 

Many years have passed since the publication of the first edition of  

my monograph, The Lumbar Spi ne:  Mechani cal Diagnosi s and 

Therapy. Since 1 98 1 ,  when the book was first released, the conceptual 

models for the  ident i fication of subgroups in the non-specific 

specLrum of back pain and the meLhods of treatment 1 recommended 

have imernationally received wide acceptance. 

The eXLent of the accepLance for what 1 chose to call Mechanical 

Diagnosis and Therapy (MDT) was never anticipated. 1 did nOL, as a 

result of dissatisfacLion with existing methods, deliberately construct 

a new sysLem of diagnosis and treatment to manage common 

mechanical back problems. Rather, from everyday observation and 

contacL with large numbers o f  patients, 1 learned from them,  

unconsciously a L  first I suspect, thaL different patients with apparently 

similar symptoms reacLed quite differently when subj ected to the 

same mechanical loadings. On grouping together all those whose 

symptomatic and mechanical responses to l oading were identical, 

three consiSLenL patterns emerged and became in turn the syndromes 

whose identificaLion and management are desClibed within these pages. 

Because of the sLable population in the city of Wellington in New 

Zealand, many patients wiLh recurrent and chronic problems returned 

for help over Lime. Thus I had the opportunity to observe in many 

individuals the passing spectrum of mechanical and symptomatic 

changes t hat progressed during two or even three decades of l ife 

From Lhis experience 1 learned how to make the  changes in 

managemenL Lhat were dictated by the gradual structural changes 

resulting from the natural ageing process. The eventual refinement 

of my observations and techniques of  loading were thus merely a 

function of evolution . 

1 have recounted the sLory of "Mr Smith", described later in this 

volume, on many courses and at many conferences around the world. 

1 do so because it describes an actual event that has had an enormous 

impacL on my life and has, and continues to have , an impact on the 

way health profeSSionals worldwide think about and manage the spine 

and musculoskeletal problems in general. 

I N T RO D U CT I O N  1 1  
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Occasionally 1 am asked, "Was there really a Mr Smith,  or did you 

invent him to provide an amusing story to go with the e ffects of 

extension?" I can only reply that, yes, it  is a true story, and no, 1 did 

not make it up,  but his real name is long forgotten. 

Prior to the encounter with Mr Smith , 1, along with a few other 

p hysiotherapists at that time, was exploring and mastering the 

multitude of manipulative techniques and the philosophies that lay 

behind them. Cyriax, Mennell ,  Stoddard and the chiropractors were 

the flavour of that period. Maitland and Kaltenborn were yet LO appear. 

I n  my mind, the only rational explanation to account for the 

centralisation of  Mr Smith's symptoms was to be found in the first 

volume ( 1 954), written by one James Cyriax, MD. 

Cyriax attributed sudden and slow onseL back pain respecL ively to 

tearing of the annulus and bulgi ng or displacement of  the nucleus. If 

the bulge was large enough , compression of  the root would follow. 

Thus it suggested to me that Mr Smiths centralisation occurred because 

the pressure on his sciatic nerve was removed. Extension, I thoughL, 

was therefore a good thing to apply in these cases. lL might even be 

more e ffective than the manipulations we practised, which sometimes 

did - and many times did not - produce a benefit for the patienl. 

Fol lOWing the encounter with Mr Smith , the hypothesis to explain 

the varying responses to loading crystallised and formed the basis of 

the conceptual models upon which the treatments were developed. 

Without the conceptual model of  displacement and its sequelae, I 

doubt that 1 could have developed the explanations and eventually 

provided the solutions for many of the mechanical  disorders 

presenting in daily practice. 

Belief in the conceptual model provided an explanation and better 

understanding of centralisation and peripheralisation . It  explained 

the changes in pain location and intensity that follow prolonged or 

repetitive sagittal loading and led to the discovery thaL offset loading 

Chips off centre) was required when symptoms were unilateral or 

asymmetrical. The model suggested that it could be possible, by 

applying lateral forces, to entice low back and cervical pains LO change 

sides. That phenomenon is now clinically repeatable in certain 

selected patients. 
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Identification of the most effective direction for applying therapeutic 

exercise - the use of prolonged positioning and repeated rather than 

Single movements in assessment; the progressions of force ; differentiation 

between the pain of displacement, from the pain of contracture, and 

pain arising from normal tissue;  the three syndromes; differentiation 

of limb pain caused by root adherence, entrapment or disc protrusion 

all arose directly or indirectly from the conceptual model. 

The d isc model ,  the theories and clinical outcomes relative to 

mechanical diagnosis and therapy are under investigation worldwide. 

The models are as yet unproven Scientifically; even so they provide a 

sound basis for the management of non-speCific disorders of the lower 

back. Much to my intense sat isfact ion,  the  experiments ,  the  

conclusions and the results I recorded have successfully been 

replicated by others. 

To this day, belief in the conceptual model, acting on its suggestions 

and obeying its warnings, gUide me in the management of the patient. 

Many things indirectly arose from the model. Mr Smith was the 

catalyst. We no longer have to manipulate all patients in order to 

deliver the procedure to the very few requiring it. We no longer have 

to apply manipulation to our patients to determine retrospectively if 

it was indicated. I would never be without the model and Mr Smith 

is never far from my thoughts. 

Mechanical Diagnosis and Therapy is now one of the most commonly 

used treatment approaches utilised by phYSiotherapists in the United 

Kingdom , New Zealand and the United States. I t  is an approach also 

utilised and recommended by chiropractors, physicians and surgeons. 

The increasing interest is reflected in the substantial body of research 

that has been conducted into aspects of "The McKenzie Method" ,  as 

it has come to be known. The very nature of MDT lends itself to 

measurement. 

There have been numerous studies into centralisation , symptom 

response and reliability, as well as studies into the efficacy of MDT. 

More studies are needed, but much research already strongly endorses 

aspects of this system of assessment and management. Further recent 

endorsement of MDT has been given by its inclusion in national 

back pain guide lines from Denmark and systematic musculoskeletal 

guidelines from the United States .  

I NTRODUCT I O N  1 3  
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Centralisation has been shown to have clear prognostic as well as 

d iagnostic significance . lL is one of the few clinical factors that have 

been found to have more prognostic implications than psychosocial 

factors. Study after study has asserted the poor reliability of assessment  

that  is based on palpation or observation , while symptom response 

consistently shows good reliabili ty. 

Education in MDT has now been structured to enable the formalised 

teaching of clinicians and proVide a base upon which rigorous 

scient ific inquiry may proceed. Educational programmes are provided 

under the auspices of the McKenzie Institute International and its 

branches and are conducted in all continents and attended annually 

by thousands of  clinicians. Some appreciation of the extent of the 

adoption of MDT can be seen from the request by the Director of the 

Chinese Ministry of  Health ,  Department of Rehabili tation , to provide 

the  Institute's education programme for Chinese physicians and 

surgeons involved in  the management of back disorders throughout 

the world's most populous country. 

It is now common knowledge that management of  musculoskeletal 

problems must involve patient understanding, including a knowledge 

of the problem and proffered solution. Pat ients must be actively 

involved in treatment .  This was a message first stated over twenty 

years ago in  the first edition of  th is t it le . Sadly, it seems, with the 

continued usage of ultrasound and other passive treatment modal ities 

by clinicians, despite clear evidence for l ack of efficacy; this is a 

message that health professionals have still not clearly heard. "How 

many randomised controlled trials does i t  take to convince clinicians 

about the lack of  e fficacy for ultrasound and other passive treatments)" 

(Nachemson , 200 1 ) .  

The clinical util ity and worth of  the system i s  attested t o  by the 

thousands of  'studies of one' conducted by clinicians on their pat ients 

throughout the world every year. lL is used and continues to be used 

because it is effective. 

Ultimately, do we wish to make the patient  feel  'better', albeit brieOy, 

or do we wish to offer the patient a means of se l f-treatment and 

understanding so that there is a strong possibility they will benefit 

from our services in t h e  long-term) Are we creat ing patie nt  

dependence on therapy, or providing a chance of  independence 
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through se lf-management? A key role for clinicians must  be as 

educators ,  rather than 'healers'. 

The second edition of this title is presented to the reader with the 

knowledge and hindsight of experience gained since the production 

of the first . In the first edition of 1 98 1 ,  there were few, if any, references 

to quote in support of the methods and theories I propounded. Prior 

descriptions of the use of repetitive end-range motion and its e ffects 

on pain location and intensity; the phenomenon of clinically induced 

central isat ion and peripheral isat ion;  the progn ost ic  value o f  

centralisat ion and non-centralisat ion ; t h e  theore t ica l  models ;  

identi fication of subgroup syndromes ; the progressions of therapeutic 

forces ;  and most i mport a n t l y  sel f- treatment and management 

strategies did not exist in the l iterature of the day. Fortunately that is 

not the case today. 

1 believe that with the involvement of Stephen May in the writing of  

this edition, the  imperfections that  abound in my first excursion into 

the literary world have been e liminated. Stephen's understanding of 

"McKenzie" ,  combined with his l i terary talents and global familiarity 

with the scientific literature ,  have brought to this edition a quality 

that far exceeds my own capabi lities. This will become apparent to 

the reader on advancing through the chapters within. 

We have proVided for you in this second edition, a monograph that 

describes in explicit detai l what the "McKenzie Method" is ,  how to 

apply it and the evidence that substantiates and j ustifies its use for 

the management of non-specific low back pain . 

I believe these chapters will allow better understanding and more 

appropriate investigation of MDT Above all ,  I trust it will serve its 

prime purpose in helping our patients 

R obin McKenzie 

Raumat i  Beach 

New Zealand 

I NTRODUCT I O N  I s  
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1 : The Problem of Back Pain 

Introduction 

It is important to understand the eXLent Lo which any health problem 

impacts upon the population .  This provides an understanding of 

that problem, as well as suggestions as to how it should be addressed by 

health care providers. Clearly i t  is inappropriate for health professionals 

to deal with a benign , self-l imiting and endemic problem such as the 

common cold in the same way that they address possibly l i fe

threatening disorders such as heart attacks. The study and description 

of the spread of a disease in a population is known as epidem iology. 

Modern cl inical epidemiology is concerned with the distribution,  

natural history and clinical course of  a disease , risk factors associated 

with it , the health needs i t  produces and the determinaLion of the 

most ef fective methods of treatmenL and management (Streiner and 

Norman 1 996) Epi demiology thus offers various insighLs LhaL are 

critical Lo an understanding of any health problem (Andersson 199 1 ;  

Nachemson et a1. 2000) I t  provides information abouL the extent of  

a problem and the  resultant demand on services. An understanding 

of the natural history informs paLient counsell ing about prognosis 

and helps determine the e ffects of treatment.  Associations between 

sympLoms and individual and external factors allow the identification 

and modification of risk factors. Outcomes from studies about 

interventions should provide the evidence for the most e ffective 

management strategies. 

The sect ions in this chapter are as follows: 

prevalence 

natu;al history 

disability 

COSL 

health care 

• treatment 

effectiveness. 

CHA PT E R  O N E  17 
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Risk and prognostic factors are discussed in the next chapLer. This 

in formation provides a background understanding that should 

influence the management that health professionals provide. 

Prevalence 

Trying to measure the frequency of  back pain, its clinical course or 

the rate of  care-seeking related to back pain is not sLraightforward. 

There is considerable variabil i ty in the way data has been gathered -

i n  d i fferent countr ies ,  at d i ffe rent  t imes ,  employing d i fferent 

defini tions, asking slightly di fferem questions and usi ng di  fferem 

meLhods to gather this informat ion . There is often a lack of objective 

measuremenL, the problem is frequently intermittent and recall can 

be plagued by bias. Thus there is a problem with the validiLy and 

reliabili ty of the data, and the figures offered should be seen as 

estimations rather than exact facts (Andersson 1 99 1 ;  Nachemson et 

al. 2000). Nonetheless, certain figures appear consistenLly enough 

to give a reasonably reliable overall picture of the extent of the problem 

and iLS natural history. 

Despite all  methodological d i fficulties, it can be staLed Lhat back pain 

is about the most prevalent pain complaint, possibly along with headaches 

(Raspe 1 993) .  I n  adults, between one-half and three-quarters of the 

population wi ll experience back pain at some point in their l ife. About 

40% will experience an episode of back pain in any one year, and 

about 15 - 20% are experienCing back pain at any given t ime . Similar 

figures are given in reviews and primary research from different 

countries around the world (Croft et al. 1 997 ; Klaber Moffett et al. 

1 99 5 ;  Evans and Richards 1 996 ;  Waddell 1 994;  Shekelk 1 997; 

Papageorgiou and Rigby 1 99 1 ;  Papageorgiou et al. 1995; Linton et al. 

1 998;  Brown et al. 1998; Leboeuf-Yde et al. 1 996;  McKinnon et al. 

1 997; Szpalski et al. 1 99 5 ;  Heliovaara et al. 1 989; ToropLsova et al. 

1 99 5; Cassidy et al. 1 998) . Apparently only 10 - 20% of the adult 

population seems to have never had back problems (Raspe 1 993) .  

Table 1 . 1  contains a sample of  internaLional studies that have been 

con ducted i n  great n umbers of the  gen eral popu latio n .  Large 

representative surveys are the best evidence for a problem in Lhe 

greater population (Nachemson et al. 2000). Commonly these surveys 

describe the proportion of people who report back pain aL the  time 

or thaL month (point prevalence) ,  in  that year (year prevalence) or 

back pain ever (l ifetime prevalence) . 
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Table 1.1 Prevalence of back pain in selected large 

population-based studies 

Point Year Lifetime 
Referel1ce Countly e.revalence e.revalence e.revalence 

Hillman eL al. 1996 UK 19% 39% 59% 

Papageorgiou eL al. 1995 UK 39% 

Brown cL al. 1984 Canada 42% 
(police rorce) 

Heliovaara eL al. 1989 Finland 20% 75% 

Toroplsova eL (II. 1995 Russia 11% 31% 48% 

Leboeu f-Y de et al. 1996 Nordic 50% 66% 

count ries 
(review) 

LinlOn eL (II. 1998 Sweden 66% 

McKinnon eL al. ] 997 UK 16% 48% 62% 

Skovron eL al. 1994 Belgium 33% 59% 

Walsh eL al. 1992 UK 36% 58% 

Dodd 1997 UK 15% 40% 

Waxman eL al. 2000 UK 41% 59% 

Average rates of 22% 44% 61% 
selected studies 

These gross figures disguise d i fferences in the characteristics of  

different episodes of  back pain relative to duration ,  severity and effect 

on a person's l i festyle . 

Clearly back pain is an endemic problem, widespread throughout 

the community. It is a problem that will affect the majority of  adults 

at some point in their lives. Back pain is normal .  

Natural history 

The traditional concept of back pain was the acutelchronic dichotomy, 

in which it was thought that most patients have brief finite episodes 

and only a few progress to a chronic problem. It is frequently stated 

that for most people the prognosis is good (Klaber Moffett et a1. 1 995; 

Evans and Richards 1 996; Waddell 1 994): "80 - 90% oj attacks oj 

low back pain recover i n  about 6 weeks" regardless of the treatment 

applied, or lack of i t  (Waddell 1987). However, a picture of the natural 

history of back pain that suggests the majority will have a brief sel f

limiting episode denies recent epidemiological evidence and paints an 

over-optimistic summalY of many individuals' experience of this problem. 

CHAPTE R O N E  [9 
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It is certainly true that a great number of acute episodes of back pain 

resolve quickly and spontaneously (Coste et al. 1 994; Carey et aL 

1 99 5a) . Coste et al. ( 1 994) followed 1 03 acute patients in primary 

care for three months and found that 90% had recovered in two 

weeks and that only two developed chronic back pain . However, 

this study sample contained patients with a very brief history of back 

pain (less than 72 hours) , no referral of pain below the gluteal fold 

and excluded those who had experienced a previous episode in the 

last three months - al l  characteristics with a good prognosis. 

Dillane et al. ( 1 966) reported that the duration of the episode in over 

90% of those who visited their GP with acute back pain was less 

than four weeks. However, the duration was defined as the time 

between the first and last consultation with the doctor. An episode 

of  back pain cannot be defined in this way. Although patients may 

stop attending their medical practitioner, this does not necessarily 

mean that t heir back pain has resolved .  More recent ly it was found 

that while most patients only visited their GP once or twice because 

of the problem, one year later 7 5% of them were still not symptom

free (Croft et al. 1 998) . 

Other studies t hat have looked at the natural h istory of new episodes 

of  back pain in primary care settings also paint a more pessimistic 

picture, although outcome depends partly on what is being measured 

(Carey et al. 1 995a; Cherkin et al. 1 996a) . Studies have found that 

only 30 - 40% of  their sample are completely resolved at aboLll two 

to three months, with l i tt le further improvement at six or twelve 

months (Cherkin et al. 1 996a; Phi l ips and Grant 1 99 1; Klenerman eL 

al. 1 99 5 ) .  Thomas et al. ( 1 999) i nterviewed patients who had 

presented to primary care with new episodes of back pain - 48% 

still reported disabli ng symptoms at three months , 42% at one year 

and 34% were classified as having persistent disabling back pain at 

both reporting times. 

Recurrences in  the fol lowing year after onset are extremely common, 

reported in about three-quarters of  samples (Klenerman et al. 1 995; 

van den Hoogen et al. 1 998) .  In a large group of patients in primary 

care studied (von Korff et al. 1993) one year after seeking medical 

treatment for back pain, the maj ori ty with both recent and non

recent onset of back problems reported pain in the previous month 

(69% and 82% respectively) . In those whose problem had started 

recently, only 2 1  % were pain-free in the previous month; in those 
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whose problem was o f  a longer duration, only 1 2% were pain-free in  

the  previous month . 

Table 1 .2 gives a selection of studies that have described relapse rates 

and persistent symptoms. Relapse rates refer to those in the back pain 

population who report more than one episode in a year, and persistence 

refers to back pain that has lasted for several months or more. Exact 

definitions vary between different studies, but a h istory of  recurrences 

and non-resolving symptoms is clearly a very common experience. 

Table 1.2 Relapse rate and persistent symptoms in selected 

studies 

Reference 

Linton c1 at. 1998 

Brown et at. 1998 

Szpalski et aL 1995 

Heliovaara eL at. 1989 

Toroptsova eL at. 1995 

Hillman eL at. 1996 

Philips and Grant 1991 

Klenerman et at. 1995 

Thomas cL al. 1999 

Van den Hoogen et al. 1998 

Miedema et al. 1998 

Croft eL al. 1998 

Carey eL at. 1999 

Waxman eL al. 2000 

Relapse rate Persistent symptoms 

57% 43% 

55% 

45% 

65% 

71% 

76% 

39% 

36% 

23% 

47% 

40% 

48% 

35% 

28% 

79% 

42% 

Average rates from selected studies 58% 42% 

"The message from the figu res i s  that, i n  any one yeal; recu rrences, 

exacerbat ions and persistence dom i nate the experience of low back 

pain in the com m u n i ty "  (Croft et al. 1 997, p .  1 4) 

It is clear that for many individuals, recovery from an acute episode 

of backache is not the end of their back pain experience . The strongest 

known risk factor for developing back pain is a h istory of a previous 

episode (Croft et al. 1 997; Shekel le 1 997; Smedley et al. 1 997) The 

chance of haVing a recurrence of back pain after a f irst ep isode is 

greater than 50% .  Many recurrences are common and more than 

one-third of the back pain population have a long-term problem 

(Cro ft et  al. 1 997; Evans and  Richards 1 99 6; Wadd e l l  1 9 94; 

C J-I A PTE R O N E 1 11 
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Papageorgiou and Rigby 1 99 1 ;  Linton et al. 1 998;  Brown et al. 1 998;  

Szpalski et  al. 1 99 5 ;  Heliovaara et  al. 1 989 ;  Toroptsova et  al. 1 995)  

There is also the suggestion from one population study that those 

with persistent or episodic pain may gradually deteriorate, being 

Sign i ficantly more l ike ly  to  report chronic low back pain and 

associated disability at a later date (Waxman et al. 2000) . However, 

the risk of recurrence or persistence of back pain appears to lessen 

with the passage of time since the last episode (Biering-Sorensen 1983a) . 

The inference from these figures is clear - an individual's experience 

of back pain may well encompass their l i fe history. The high rate of 

recurrences, episodes and pe rsist e nce of symptoms seriously 

challenges the myth of  an acute/chronic dichotomy. Back pain is "a 

rec urrent condition Jor w h i c h  deJi ni tions oj acute and chronic  pain 

based on a Single episode are i nadequate, characterised by variation 

and c hange, rather than an acute, selJ- l i m it ing episode. Chronic  bach 

pain, defined as bach pain present on at least half the days during an 

extended period is  Jar Jrom rare . . . " (Von Korff and Saunders 1 996) 

It would appear from the evidence that the much-quoted speedy 

recovery of back pain does not conform to many people's experience 

and that the division of the back pain population into chronic and 

acute categories presents a false dichotomy (Figure 1 .1) . This is not 

to deny that many people have brief acute episodes that resolve in 

days, nor that there is a small group of  seriously disabled chronic 

sufferers, but that for large numbers, " low bach pain should be v iewed 

as a chronic  problem w i th an untidy pattern of grumbl i ng symptoms 

and periods oj relative freedom Jrom pain and disabi l i ty in terspersed 

w ith acu te episodes, exacerbations, and recurrences " (Croft eL al. 1998). 

Back pain should be viewed from the perspective of the sufferer's 

lifetime - and given such a perspective , the logic of  sel f-management 

is overwhelming. 
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Figure 1.1 The assumed and real natural history of back pain 
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..... "
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exacerbation 

A: Assumed course or acute low back pain 
B: Real course or back pain 

Reproduced wilh permission from Crofl P, Papageorgiou A and McNally R (1997) Low Bach 
Paill. In: A Slevens andJ Raflery (cds) Health Care Needs Assessmenl. Second Series: Radcliffe 
Medical Press. Oxford. 

In summary, many episodes of back pain are brief and sel f- l imiting; 

however, a Signi ficant proport ion of individuals  will  experience 

persisLem symptoms, while a minority develop chronic pain . The 

natural improvement rate stabilises after the first few months, and 

afLer this Lime resolution is much less l ikely. Up to one-third of  new 

episodes result in  prolonged periods of symptoms. Half of those 

having an iniL ial  episode of back pain will experience relapses. Lack 

of clinical fol low-up creates the mistaken impression that there i s  

common resolution of problems, which is not confirmed by more 

stringenL research methods. 

Disability 

NOL all back pain is  the same . There is variabil i ty between individuals 

in the persistence of symptoms, in severity and in  functional disability 

(von Korff et al. 1990) One review of the l i terature found that between 

7% and 18% of populaLion samples that have been studied are affected 

frequemly, daily or constantly by back pain (Raspe 1993). Persistent 

sympLoms have been reponed by about 40% and longstanding, 

disabl ing backache by abouL 10% of all those who suffer from the 

problem (Croft et al. 1997; Evans and Richards 1996; Fordyce 1995; 
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Waddell 1994; Linton et aL 1998; Szpalski et al. 1995; Heliovaara et 

al. 1989; Toroptsova et al. 1995; Carey et al. 2000). Levels of disability, 

even among those with persistent symptoms, vary widely. 

Musculoskeletal disorders are the most common cause of chronic 

incapacity, with back pain accounting for a significant proportion of 

this total (Bennett et al. 1995; Badley et aL 1994) Back pain is Lhus 

one o f  the most common causes of disabili ty, espeCially during Lhe 

productive middle years of l i fe .  It has been estimatecl (Waddell 1994 ) 

that 10% of the adult population , or 30% of those with back pain ,  

report some l imitation of their normal activity in the past month 

because of it . Work loss due to backache occurs for 2% of the ac lult 

population each month , just less Lhan 10% each year and in 25 -

30% of the working population across their l i fetimes (Waddell 1994) 

Heliovaara et al. (1989) reported from a population sur vey thaL 40% 

of those with back pain had been forced to reduce leisure activities 

permanently, 20% had marked limitation of daily aCL ivities and 5% 

had severe l imitations. In a one-year period, 22 % of those with back 

pain who were employed went on sick leave because of it , representing 

a prevalence rate in the adult population of 6% (Hillman et al. 1996). 

According to one study, serious disability and work loss affects 5 - 10% 

of the population in any year, and in  a l ifetime over one-quarter of the 

population take time off work due to back pain (Walsh et al. 1992). 

Table 1.3 Disability and work loss due to back pain in 

general population 

Men Men Women 
One year Liletime One year 

Disability 5% 16% 4.5% 

Work loss 11% 34% 7% 

Source: Walsh et Cli. 1992 

Women 
Lifetime 

13% 

23% 

D isability due to back pain has varied over time. In the UK during 

the 1980s, the payment of sickness and invalidity benefit rose by 208%, 

compared to an average rise of 54% for all incapaciLies (Waddell 

1994). There is no evidence of an increased prevalence of back pain 

over recent decades (Nachemson ei al. 2000; Leboeuf-Yde et al. 1996); 

the increased incapacity is thought to relate to changed attitudes and 

expectations, changed medical ideas and management ,  and changed 

social provision (Waddell 1994) It might also be seen to reflect a 

time of high unemployment and social change within the UK Indeed, 
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more recent evidence from the US reports that rather than being on 

the increase, the estimate of annual occupational back pain for which 

workers claimed compensation actually declined by 34% between 

1987 and 1995 (Murphy and Volinn 1999). 

It is important Lo be aware that patients with chronic back pain 

represent a diverse group,  not all of whom are fated to a poor 

prognosis .  When ninety-four individuals with chronic back pain were 

questioned about work and social disability, less than 8% indicated 

an interruption of normal activities over a six-month period (McGorry 

et al. 2000) ALLempts have been made to classify chronic pain states 

relaLive to severity and associated disability, which indicated that 

over half of those with chronic pain report a low level of  restriction 

on Lheir l i fesLyle and low levels of depression . 

Several large population-based studies of chronic pain and back pain 

(von Korff et al. 1990, 1992; Cassidy et al. 1998) and a study of 

chronic back pain patients (Klapow et al. 1993) reveal reasonably 

consistent levels of limitation of act ivity due to persistent pain 

problems. AboLlt half of  those with chronic pain report a low level of 

disability and a good level of coping. About a quarter report moderate 

levels of  disability, and another quarter report severe incapacity due 

to the problem (see Table 1.4). In those attending primary care for 

back pain , about 60% had low disabi li ty and about 40% had high 

disability at presentation (von Korff et al. 1993). After one year, less 

than 20% were pain- free ,  65% had minimal disability and between 

14% and 20% had high disability, so even in  those with persistent 

symptoms the severity and disability is variable ,  with the majority 

reporting minimal reduction of function. 

Table 1.4 

Grade 

Grading of chronic back pain 

von Korff 
eL al. 1992 
(N = 1213) 

Low disability and low imensity 35% 

Low disability and high intensity 28% 

High disability 37% 

(Moderate 20%; 
Severe 17%) 

Klapow Cassidy 
et al. 1993 et al. 1998 
(N = 96) (N = 1110) 

49% 

25% 

26% 

48% 

12% 

11% 

"There was considerable heterogeneity in manifestations of pain 

dysfunct ion among persons with seemingly comparable pain 

experience . A considerable proportion of  persons with severe and 
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persisten t  pain did not evidence sign i ficant pain-relaLed disabil i ty 

Some persons with severe and persistent pain did not evidence 

psychological impairment,  although many did" (Von Korff eL al. 1990). 

The pain status of individuals is not static, but dynamic (Table 1 5) 

Symptoms and associated disability fluctuate over t ime , and many 

patients leave the pool of persistent  pain su fferers if followed over a 

few years . The overall pool of those with chronic pain appears to 

stay about the same, but a proportion leave that group and ei ther 

become pain-free or are less severely affected,  while a similar number 

join it over a period of a year or more (Cedraschi eL al. 1999; Croft eL al. 

1997; Troup et al. 1987; von Korff et al. 1990; McGarry et al. 2000). 

Table 1.5 The dynamic state of chronic back pain 

Crort et al. 1997 

Ced raschi et al. 1999 

Troup et al. 1987 

Crook et al. 1989 

CLBP or chronic 
pain who become 
pain-free 

8% 

13% (pain clinic) 

36% (primary carc) 

CLBP = chronic low back pain 

ISQ = in status quo 

CLBP who 
improve 

33% 

53% 

9% 

CLBP who 
remain lSQ 

67% 

47% 

83% 

Back pain is a symptom t hat describes a heterogeneous and dynamic 

state . Individuals vary in their experience of backache relative to 

t i m e ,  sever i ty  and disab i l i ty Many individuals h ave persistent  

problems. Most c hronic back pain i s  o f  low intensity and low 

disabi l ity; high levels of severity and disability affect only the minority 

Some of those with chronic backache do become pain-free ;  however, 

because of h igh prevalence rates, back pain produces extensive 

disability and work loss and thus impacts considerably on individuals 

and on society 

Cost 

Even though not everyone with back pain seeks health care, the 

prevalence of  the problem is so great t haL h igh numbers of patients 

are e ntering the health services. A major concern is the COSL associated 

with back pai n ,  although this is d i fficult to calculate. It is  made up of  

the d irect cost of health care borne by soc iety or by the patient and 
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the indirect costs associated with absence from work . In the UK costs 

to the NHS alone in 1 992/3 have been estimated at between £265 

and £383 mill ion, whic h  constitutes 0 .65 - 0 .93% of  total NHS 

spending (Klaber Moffett e t  al. 1 995) .  A more recent estimate of the 

direct health care costs of back pain i n  the U K  for 1 998 put the cost 

at £1 ,632 million (Maniadakis and Gray 2000) .  In the US, medical 

care costs have been estimated at between $8 and $ 1 8  billion CShekelle 

et al. 1995)  

The medical costs o f  back pain ,  however, are only a part of the  whole 

cost of the problem that society pays. Indirect costs, such as disabi l i ty 

or compensation payments, production losses at workplaces and 

informal care , dwarf the amount that is spent directly on patient 

care. T he total societal cost of back pain in the US has been estimated 

at $75 - $ 1 00 b ill ion in 1 990 (Frymoyer and Cats-Bari.l 1 99l) . Cost 

data from i nsurance compani.es from two separate studies shows that 

medical care represents about 34% of the total costs, while i .nd emnity 

costs make up about 66% (Webster and Snook 1 990;  Will iams et al. 

1 998a) Total employment-related costs i n  the  U K  have been 

estimated at  between £ 5  and £1  0 bill ion (Maniadakis and Gray 2000), 

which means that direct costs only account for between 1 3% and 

24% of the total costs (Figure 1 . 2 ) .  In the Netherlands, the d irect 

health care costs have been estimated as only 7% of the total cost , 

with the total cost represent ing 1 .7% of the gross national product 

(van Tulder eL al. 1 995) .  

Figure l.2 The direct and indirect costs o f  back pain 
12,000,--------------------------
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Source: Maniadakis and Gray 2000 

Medical costs include medicines and x-rays; manual therapy includes 

physiotherapy, osteopathy and chiropractic ; indirect costs include 

production losses and informal care. Some of  these costs can only be 

estimated . The direct and indirect costs of back pain are so great that 
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the economic burden is larger than for any other disease for which 

economic analysis was available in the UK in 1998 ( Maniadakis and 

Gray 2000). It is more costly than coronary heart disease and the 

combined costs of rheumatoid arthrit is, respiratory i n fections, 

Alzheimer's disease, stroke, diabetes, arthritis, multiple sclerosis, 

thrombosis and embolism, depression, diabetes, ischaemia and epilepsy 

A minority of patients consume the majority of health care and 

indirect costs for low back pain. Combining data from multiple studies 

suggests that about 15% of the back pain population account for 

about 70% of costs (Spitzer et al. 1987; Webster and Snook 1990; 

Williams et al. 1998a; Linton et al. 1998). 

Thus, not only is the cost of back pain huge, but the majority of this 

money is not spent d irectly on patient care, but on indirect societal 

'costs'. Furthermore, it is the chronic few who consume the largest 

proportion of this expense . 

Health care 

Not everybody with back pain seeks professional help .  Most surveys 

reveal that about a quarter to a half of all people with back pain will 

consult their medical practitioner (Croft et al. 1997; Papageorgiou 

and R igby 1991; McKinnon et al. 1997; Carey et al. 1996). A survey 

in Belgium found that 63% of those with back pain had seen a health 

professional for the most recent episode (Szpalski et al. 1995). Where 

chiropractic care is available, 13% of back pain sufferers seek their 

help (Linton et al. 1998; Carey et al. 1996). Seeking care appears to 

vary widely ;  one survey in  the UK found those seeking consultation 

with local physicians to range from 24 - 59% of those with back 

pain in d ifferent areas (Walsh et al. 1992). Care-seeking among those 

with chronic back pain may be slightly higher (Carey et al. 1995b, 

2000). Many people with low back pain cope independently in the 

community and do not seek help, w hether medical or alternative. 
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Table 1.6 Proportion of back pain population who seek 

health care 
% who 

% who % who % who consult 
consult consult consult physio-

Relerence Country GP osteopath chirop'ractor therap'ist 

Dodd 1997 UK 38% 6% 3% 9% 

Walsh eL al. 1992 UK 40% 

Hillman eL al. 1996 UK 37% 4.5% 1% 10% 

Limon eL al. 1998 Sweden 8% 13% 5% 

Carey eL al. 1996 US 24% 13% 

McKinnon eL al. UK 24% 

1997 

SanLos-Eggimann Switzer- 25% 

eL al. 2000 land 

In the UK, Waddell (1994) estimated a population prevalence of  

16.5 mil l ion people with back pain in  1993. Of these he estimated 

that 18 - 42% consul t  their Gp, 10% attend a hospital outpatient 

department, 6% are seen by NHS physiotherapists, 4% by osteopaths, 

less Lhan 2% each by private physiotherapists and chiropractors, 0.2 % 

become inpatients and 0. 14% go to surgery 

Even though many people with back pain do not attend a health 

professional ,  because of the large prevalence rate in  the community 

the numbers actual ly seeking health care are conside rable and 

constitute a significant burden in primary care . For instance , in  the 

US it is estimated that i t  is the reason for 15 million visits to physicians 

annually, the fifth-largest reason for attendance , representing nearly 

3% of all visits (Hart et al. 1995). In a rural primary care setting in  

Finland and practices in the  UK, low back pain patients make up 

about 5% of a l l  GP consultations (Rekola e t  al. 1993; Hackett e t  al. 

1993; Waddell 1994). In the UK it has been estimated that one-third 

of Lhose attending primary care with back pain wil l  present with a 

new episode,  one-third will present with a recurrence and one-third 

will present with a persistent disabling problem (Croft et al. 1997). 

There are no clear clinical features that distinguish those patients 

who seek health care from those who do not. Hillman et al. (1996) 

found LhaL Lhose who consult tended to report higher levels of pain ,  

greater disability and longer episodes, but also that some individuals 

with the same characteristics did not seek health care . Carey et al. 

(1999) found that recurrences of back pain ,  the presence of sciatica 
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and greater disability were associated with care-seeking. Longer 

duration of  an episode of  back pain is  more likely to cause people to 

consult (Santos-Eggimann et al. 2000), and failure to improve is 

associated with seeking care from multiple providers of heal th  care 

(Sundararajan et al. 1998) 

Those who attend tertiary care tend to be at the more severe end of 

the spectrum of symptoms. However, one-fi fth of  non-consulters had 

constant pain and needed bed-rest, one-third had had pain for over 

three months in the previous year and nearly half had leg pain and 

restricted activi ty (Croft et al. 1997). 

In the US,  Carey eL al. ( 1996) found that those who sought care were 

more likely to have pain for longer than two weeks that radiated into 

t he leg and had come on at work .  However, considerable numbers 

of t hose not seeking care also had these characteristics. Szpalski et 

al. ( 1995) fou n d  that back pa in  frequen cy, hea lth bel iefs and 

sociocultural factors influenced health care-seeking. Other studies 

have also found that psychosocial factors have some impact on care

seeking for back pain (Wright et al. 1995; Vingard eL al. 2000) . The 

type of health provider that pat ients first see may have an effect on 

subsequent consultation rates, with those who see a chiropractor 

being twice as l ikely to seek further help compared to those who saw 

a medical doctor (Carey et al. 1999). 

The message i n  the epidemiological l iterature - that many people 

with back pain cope independently from professional help - is 

rei n forced by evidence from qualitative research using interviews of 

people with back pain .  Skelton et al. (1996) in the UK found a large 

number of his sample to be actively working on their problem by 

adopting various preventive strategies. These included use of certain 

body postures when bending, sitting and l ift ing; taking light exercise; 

resting; doing back and abdominal exercises; and, for some, constant 

awareness of a back problem in day-to-clay activities. In contrast , a 

smaller group of patients reponed taking a minimal ist approach to 

self-management , despite having some knowledge about preventive 

measures.  In between these two extremes were a few who reported 

that they were in t he process of recognising a need to do something 

about t heir problem ancl were beginning to perceive the need to adopt 

sel f-management strategies .  
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Borkan et af. ( 1 99 5 )  a l so found pat ients  adop t i ng a range o f  

intellectual and behavioural strategies that were designed to minimise 

pain or maximise funct ion.  Informati on about back care is a common 

expectation of those who do seek professional help (Fitzpatrick et al. 

1 987) .  

Less than ha l f  of those in the community with back pain actually 

seek health care . It is thus clear that se l f-management of back 

problems is both attainable and practised by many Some of  those 

who do not seek health care have constant ,  persistent and referred 

pain with reduced function. The maj ority of people with back pain 

manage independently of health professionals .  Of  those who do seek 

help ,  many are looking for things that they can do to help themselves 

to manage their problem better. There are others who are neglectfu l  

of adopt ing the necessary strategies, but who may b e  convinced of 

the necessity of doing so if they are suffiCiently informed. Nonetheless, 

because o f  the  h igh pre va l e nce rat e ,  back pa in  const i tutes  a 

considerable burden to primary care . 

Treatment 

The range of treatments offered to patients with back pain varies 

considerably. There is no consensus on the best type of treatment for 

back pain ,  and so the treatment given is chosen on the inclination of  

the practit ioner. It depends more on whom the  patient sees than 

their cl i nical presentation (Deyo 1 993) 

A back pain patient in the United States is five t imes more l ikely to 

be a surgical candidate than if they were a patient in  England or 

Scotland (Figure 1 . 3 from Cherkin et al. 1994a) . Back surgery rates 

increased almost l inearly with the local supply of orthopaedic and 

neurosurgeons. 
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Figure l.3 Ratios of back surgery rates to back surgery rate in 

the US (1988 - 1989) 
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Source: Cherkin el al. 1994. 

I n  the US, non-surgical h ospital isation and surgery rates vary 

considerably, both over time and place. For instance , patients are 

twice as l ikely to be hospitalised in the south than in the west , and 

between 1 979 and 1 990 there was a 1 00% increase in the rate of 

fusion operations (Taylor et  al. 1 994) . 

I n  the Netherlan ds,  a descriptive study of  general practitioners' 

approaches to chronic back pain patients has shown that there is 

little consistency between clinicians (van Tulder et al. 1997a) . Cherkin 

et al. (l994b) found there was little consensus among physicians 

about w hich diagnostic tests should be used for back pain patients 

with certain clinical presentations and concluded that, for the patient, 

'who you see is  what you get' .  

Equally, in physical therapy there is no standardised management of 

back pain . Surveys of reponed management styles have been 

conducted in  the US (Battie et al. 1994; Jette et al. 1994; Jette and 

Delitto 1 997 ;  Mielenz et al. 1 997) , in the Netherlands (van Baar et al. 

1 998) and in  the UK (Foster et al. 1 999) . These surveys show that a 

wide range o f  thermal and e lectrotherapy modalities, massage , 

mobilisation and manipulation, exercises and mixed treatment 

regimes are use d .  Exercises are commonly used, but these are 

frequently combined with the use of passive treatment modalities, 

such as ultrasound ,  heat or electrical stimulation and ,  less frequently, 

with the use o f  manual therapy. Passive treatment modalities tend to 

be used by some clinicians, whatever the duration of symptoms. 
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In  a survey in the U S ,  The McKenzie Method was deemed the most 

useful  approach for managing back pain ,  although in p ractice 

clinicians were likely to use a variety of treatment approaches (Battie 

et al. 1 994) .  In the UK and I reland ,  the Maitland and McKenzie 

approaches were reportedly used most often to  m an age back 

problems ,  although e l ectrot herapy modal it ies ( i nter ferenti a l , 

u l t rasound, TENS and short-wave diathermy) and passive stretching 

and abdominal exercises are also commonly used (Foster et al. 1 999) . 

Internationally, physiotherapy practice is eclectic and apparently little 

influenced by t he movement towards evidence-based practice . 

Back care regimes are clearly eclectic and non-standardised .  When 

so much variety of treatment is on offer, what patients get is more 

likely to reflect the clinicians' biases rather than to be based on their 

clinical presentat ion or the best evidence. Under these circumstances 

there must be occasions when the management offered is sub-optimal 

and is  not in  the best long-term interest of t he patient . 

Effectiveness 

Unfortunately, seeking health care does not ,  for many, solve their 

back problem (Von Korff et al .  1 99 3 ;  Linton et al .  1 998; van den 

Hoogen et  al. 1 997 ;  Croft et  al .  1 998).  Despite the vast numbers who 

are treated for th is condition by different health professionals, the 

underlying epidemiology of back pai n ,  with i ts h igh prevalence and 

recurrence rates, remains unchanged (Waddell 1 994 ) .  Indeed ,  there 

is even the accusation that traditional methods of care , involving 

rest and passive treatment modalities rather than activity, have been 

partly implicated in the alarming rise of those disabled by back pain 

(Waddell 1 987) 

Some studies have challenged the notion that outcomes are necessarily 

better in those who are treated with physiotherapy or chiropractic 

( Indahl et al. 1 995; van den Hoogen et al. 1 99 7) For i nstance , I ndahl 

et a / . 's study ( 1 9 9 5 ,  ) fol lowed nearly 1 ,000 patients who were 

randomised either to normal care or to a group who were given a 

thorough explanation of the importance of activity and the negative 

effects of being 'too careful ' .  At 200 days , 60% of the normal care 

group were sti l l  on sick leave, compared to 30% of those instructed 

to keep active . Of those in the normal care group, 62% received 

physical therapy and 42% chiropractic ,  of which 79% and 70% 
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respectively reported that treatment made the situat ion worse or had 

little or no e ffect. 

Various reviews and systematic reviews have been undertaken into 

interventions used in  the treatment of back pain . These universally 

only include prospective randomised controlled trials, which, with 

their supposed adherence to strict methodological criteria, are seen 

as the 'gold standard' by which to j udge interventions. This adherence 

to specific study designs is rarely achieved ,  but the focus on study 

design tends to d istract from the intervention i tself  Restricted 

recruitment and follow-up may l imit generahsabil ity; interventions 

may not reflect clinical practice , because mostly they are given in a 

standardised way with no attempt at assessment of i n div idual 

sui tabi l i ty for t hat treatment regime ; the outcome measures may not 

be appropriate for the condition . 

Nonetheless, the underlying message i s  impossible to evade - no 

intervention to date offers a straightforward, curative resolution of 

back problems (Spitzer et al. 1 987 ;  AHCPR 1 994; Evans and Richards 

1 996;  Croft et al. 1 997 ;  van Tulder et aL 1 997b) These are all major 

reviews conducted in the last decade or so that question the e fficacy 

of a wide range of commonly used interventions. 

"Research  to date h as been i nsuffic iently rigorous to give clear 

i nd ications of the value of treatment for non-specific LBP patients. No 

treatment has been shown beyond doubt to be effective . . . . .  There i.s . . .  

n o  clear i ndication of the value of treatments compared to n o  treatment, 

or of the relative benefit of different  treatments " (Evans and Richards 

1 996,  pp.  2-3) .  

Speci fic systematic reviews have been conducted on individual 

i n t e rve n t i o n s .  T h e  u s e  o f  u l t ra s o u n d  in t h e  t re a t m e n t  o f  

musculoskeletal problems i n  general has been seriously challenged 

by all comprehensive systematic reviews to date , which report that 

active u ltrasound is no more e ffective than placebo (van der Windt 

et aL 1 999;  Gam and Johannsen 1 99 5 ;  Robertson and Baker 200 1 ) .  

There i s  n o  clear evidence for the effectiveness o f  laser therapy (de 

Bie et a1 1 998) .  

A systematic review found the evidence concerning traction to be 

inconcl usive (van der Heij den et aL 1 995a) ,  so a randomised sham

controlled trial was constructed avoiding earlier study flaws. Despite 
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favourab le results in a p i lot study (van der Heijden et al. 1 99 5b) ,  

larger numbers and short and long-term follow-up revealed lack of  

efficacy for lumbar tract ion (Beurskens e t  al. 1 99 5 , 1 99 7) 

Results of another systematic review show there was no evidence 

that acupuncture is more e ffect ive than no treatment and some 

evidence LO show i t  is no more e ffective than placebo or sham 

acupuncture for chronic back pain (van Tulder et al. 1 999) 

A recent systemaLic review of  the use of  TENS for chronic back pain 

found no difference in  outcomes between active and sham treatments 

(Mi lne et al. 200 1 ) .  There would appear to be li tt le role in the 

management of  back pain for such passive therapies. 

"No control led studies have proved the eJJicacy oj physical agents in 

the treatm.ent oj patients who have acute, subacute, or chronic  low 

back pa i n .  The eJJect oj us ing a passive moda l i ty i s  equal to or worse 

than a placebo eJJec t "  (Nordin and Campello 1 999,  p. 80) .  

The lack of e fficacy of  passive therapies is rei n forced by systemaLic 

reviews of bed-rest compared to keepi ng active . There is a consistent 

finding thaL bed-rest has no value ,  but may actually delay recovery 

in acute back pain .  Advice LO stay active and resume normal activities 

as soon as possible resulLs in faster return to work, less chronic 

disabi l i ty and fewer recurrent problems. I F  patients are forced to rest 

in the acute sLage, this should be l imited Lo two or three days (Koes 

and van den Hoogen 1 994;  Waddell et al. 1 997 ;  Hagen et al. 2000) 

Even for sc iaLica the same rules apply (Vroomen et al. 1 999) . 

There is some evidence Lhat non-steroidal anti-inflammatory drugs 

(NSAlDs) might provide short-term symptomati c  rel ief  in cases o f  

acuLe back pa in ,  but these are not  clearly better than  ordinary 

analgesics, and no NSAlD is better than another. There is no evidence 

Lo suggest t haL NSAlDs are helpful in chronic back pain or in sciatica 

(Koes et al. 1 997 ;  van Tulder et al. 2000b) . 

Several sysLematic reviews found l i t tle evidence for the efficacy of  

group educaLion or 'back schools' (Di Fabio 1 99 5 ;  Cohen e t  al. 1 994;  

Linton and Kamwendo 1987),  but there was some evidence for benefit 

to chronic back pain patients, especially in an occupational set t ing 

(van Tulder et al. 1 999b) . 
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Several more recent randomised controlled trials would suggest that 

there is  a role for education in the management of back pain (Indahl 

et al. 1 998; Burton et al.  1 999; von Korff e[ al. 1 998; Moore et al. 2000; 

Roland and Dixon 1 989) .  These studies used a variety of methods to 

provide appropliate information about normal activity, self-management 

and removal of fear of movement ,  and affected the alt itudes and 

beliefs of several patients, as well as function and behaviour. 

in l ine with the emergence of the concept of patients' altitudes and 

beliefs in fluenCing illness behaviour, there have been attempts to 

reduce chronic disabil i ty through the modification of  envi ronmental 

contingencies and patients' cognit ive processes using behavioural 

therapy. Systematic reviews suggest that behavioural therapy can be 

e ffective when compared to no treatment,  but is less clearly so when 

compared to other active interventions (Morley et a1. 1 999;  van Tulder 

et al. 2000c). Compared to a 'treatment as usual' group, one cognitive

behavioural interven tion produced a range of improved outcomes of 

clinical importance, including redUCing the risk of long-term sick 

leave by threefold (Linton and Ryberg 200 1 )  

There have been multiple reviews of  manipulation for back pain ;  

there are more reviews t han trials (Assendelft e t  al. 1 995)  Some 

reviews suggest that manipulation is e ffective (Anderson et al. 1 992 ; 

Shekel le et a1. 1 992 ;  Bronfort 1 999) , but others suggest that i ts e fficacy 

is unproven because of contradictory results (Koes et al. 1 99 1 ,  1 996) . 

Even when the conclusion favours manipulation , there are l imitations 

to i ts value .  Most reviews note that the benefit of manipulation is 

short-term only, and also largely confi ned to a sub-acute group with 

back pain only. The value of  mani pulat ion in  other sub-groups of 

the back pain population i s  unclear. If  the i ndividual trials are 

examined in detail ,  i t  is also apparent that the t reatment e ffect ,  when 

present,  is mostly rather trivial, with clinically unimportant di fferences 

between the treatment groups. Furthermore, many of the trials reviewed 

as being about manipulation in fact include non-thrust mobil isat ion 

as part of  the treatmen t  - often it i s  unclear exactly which of these 

interventions is being judged .  

Some systemati C  reviews suggest t hat t h e  evidence for specifi c  

exercises does not  indicate they are effective (Koes et al. 1 99 1 ;  van 

Tulder et al. 2000a) . These reviews include a heterogeneous collection 

of d i fferent types of exercises from which they seek a general ised 

interpretation of all exercise . Most trials fai l  to prescribe exercise in a 
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rational manner to suitable patients, but rather exercises are given i n  

a standardised way The reviewers show great concern [or methodological 

correctness , but display less understanding of the interventions they 

are seeking to judge - trials that use extension exercises are considered 

to be usi ng the McKenzie approach . H i lde and Bo ( 1 998) fai led to 

reach a conclusion regarding the role of  exercise in  chronic  back pain .  

Other reviews have been more posit ive,  especial ly concerning 

exercises used during the sub-acute and chronic phases (Faas 1 996 ;  

Haigh and Clarke 1 999;  Maher et al. 1 999;  Nordin and  Campello 

1 999) Maher et  al. ( 1 999) concluded that acute back patients should 

be advised to avoid bed-rest and return to normal activity in a 

progressive way and that this basic approach could be supplemented 

with manipulative or McKenzie therapy. For chronic back patients 

there is strong evidence to encourage intensive exercises. 

This brief overview of the l i terature makes for sobering reading 

concerning normal phYSi otherapy practice . For a wide range of 

passive therapies sti l l  being dispensed by clinicians on a regular basis ,  

there is  scant support ing evidence. Even for the i nterventions that 

receive some support from the l i terature , namely manipulat ion , 

exercise, behavioural therapy and information provision , there is 

sometimes contradictory or l imited evidence.  

Informed both by this evidence and by the rol e  that psychosocial 

factors have in affecting chronic disabi l i ty, the outl ines of an optimal 

management approach begin to emerge: 

avo idance of bed-rest and encouragement to return to normal 

activity 

information aimed at making patients less fearful 

seeking to influence some of their attitudes and beliefs about pain 

advising patients how they can manage what may be an ongoing 

or recurrent problem 

informing patients that their  active participation is vital  in  

restoring full function 

encouraging self-management , exercise and activity 

• providing patients with the means to affect symptoms and thus 

gain  some control over their problem. 
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These would  appear to be the main themes that should be informing 

cl inical management of  back pain . 

Conclusions 

Our understanding of the problem of low back pain must be gUided 

by certain irrefutable truths:  

• Back pain is so common it may be said to be normal. In the way 

of other e ndemic problems, such the common cold or dental 

hygiene problems, resistance to the medicalisation of a normal 

experience should be allied to a sel f-management approach i n  

which personal responsibil ity i s  engendered .  

• The  course o f  back pa in  i s  fre quentl y  ful l o f  e p isodes ,  

persistence , f lare-up s ,  reoccurrences and chronic ity. I t  i s  

i m p o r t a n t  t o  remember  t h i s  in  the c l i n i ca l  encounter. 

Management must aim at long-term benefits ,  not short- term 

symptomatic relief 

• Many people  with back pain manage independently and do not 

seek heal th  care . They do this using exercises and postural or 

ergonomic strategies .  Some patients find the adoption of this 

personal responsibility difficult and may need encouragemenl.  

Successful self-management involves the adopt ion of certain 

i ntellectual and behavioural strategies that minimise pain and 

maximise function . 

• The cost of back pain to the health industry and society as a 

whole is vast .  Indirect 'societal' costs absorb the majority of this 

spending. The direct medical costs are dominated by spending 

on the chronic back pain population .  Therefore , management 

should be d irected to trying to reduce the disability and need 

for care-seeking in this group by encouraging a sel f-reliant and 

coping atti tude . 

Back pain is not always a curable disorder and for many is a 

l i fel ong problem. No intervention has been shown to alter the 

u n der ly i ng preval en c e ,  i n c i d e n c e  or re cu rrence  rates . 

Consequently, management must - and should always - be 

offering models of self-management and personal responsibility 

to the patient .  
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• Passive modalities appear to have no role in the management of 

back pain . There is  some evidence that favours exercise , 

manipulation, information provision and behavioural therapy. 

Given these aspect s  oJ bach pai n, perhaps it should be v iewed in l ight  

oj other chronic  diseases i n  which management rather than curative 

therapy is on oJJa A therapeuti c  encounter needs to equip the suJJerer 

with  long-term selJ-management s t ra tegi es as well  as short - term 

measures oj symptomatic improvement. I t  m ay also be suggested that 

to do otherwise and t reat patients wi th  short-term passive modal i t ies 

or manipulation, but not equip t hem wi th  i nJormation and s t rategies 

Jor self-management, is i l l-conceived and i s  not in the patien ts ' best 

i nterests. IJ a condit ion is very common, pers istent,  oJten episodic and 

res istant to easy remedy, i t  is t ime pati ents were fully empowered to 

deal  wi th  these problems in  an  opti mal  and rea l i s t i c  fash i o n .  As 

c l in icians, we should be oJfering this empowerment to our pat ients. 
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2: Risk and Prognostic Factors 

in Low Back Pain 

Introduction 

Aetiological factors are variables relating to lifestyle, occupation, 

genetics, individual characteristics and so on that are associated with 

a higher risk o[ developing a specific health problem. These factors 

are identified [or study and their occurrence is noted in those who 

have the outcome of interest (in this case back pain) compared to 

those who do not. A risk factor is a characteristic that is associated 

with a higher rate o[ back pain onset. After the onset of symptoms, 

certain factors may affect the future course of the problem. Again 

comparisons are made, this time between those who recover quickly 

and those who have a protracted problem. A prognostic factor may 

be used to predict outcome once an episode has started (Bombardier 

et al. 1994). A poor prognostic factor is suggestive of someone who 

will have a protracted period of back pain. 

Sections in this chapter are as follows: 

risk [aclors 

individual risk factors 

biomechanical risk [actors 

psychosocial risk factors 

• all risk factors 

onset 

individual and clinical prognostic factors 

biomechanical prognostic factors 

psychosocial prognostic [actors 

all prognostic [actors. 

Risk factors 

Epidemiological studies have generally considered risk factors [or 

the onset o[ back pain to relate to three dimensions: individual and 

lifestyle factors, physical or biomechanical factors and psychosocial 
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factors. Examples of each are given in Table 2.1 (Bombardier et al. 

1994; Frank et al. 1996; Ferguson and Marras 1997). 

Table 2.1 Three major classes of risk factors for back pain 

Class of rish factor 

Individual and lifestyle factors 

Examples 

History of back pain, age, sex, weight, 
muscle strength, Oexibility, smoking 
status, marital status 

Physical or biomechanical factors Lifting, heavy work, posture, vibration, 
driving, bending, silting, twisting 

Psychosocial factors Depression, anxiety, beliefs and 
attitudes, stress, job satisfaction, 
relationships at work, control at work 

Individual factors have in the past received most scientific attention, 

but in general their predictive value was low. Ergonomic epidemiology 

emphasised physical factors, but research has provi.ded only limited 

evidence of their importance; the focus more recently is upon 

psychosocial dimensions (Winkel and Mathiassen 1994). This chapter 

considers the variables that may be risk factors in the onset of back 

pain, as well as variables that may be prognostic factors in the outcome 

of an episode of back pain once it has started. 

Individual risk factors 

The strongest rish factor for future bach pain is histolY oj past bach 

pain. This factor is found consistently across numerous studies, 

indicating its vi.tal predictive role in future episodes (Frank et al. 

1996; Ferguson and Marras 1997). Frank et al. (1996) estimated 

that an indivi.dual with a previous history is three to four times more 

l ikely to develop back pain than someone without that history. The 

epidemiology reviewed in Chapter 1 suggests that more than half of 

those who have an episode of back pain will have a recurrence. 

The association of increasing age and female gender to back pain are 

less well established. For the majority of other individual factors, 

such as obesity, smoking or fitness, the evidence is contradictory or 

scant (Frank et al. 1996; Ferguson and Marras 1997; Burdorf and 

Somck 1997). In a review of indivi.dual risk factors for back pain, 

the following variables were considered: age, gender, height, weight, 

strength, fleXibility, exercise fitness, leg length discrepancy, posture, 

Scheuermann's disease, congenital anomalies, spondylolisthesis and 
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low education (Nachemson and Vingard 2000). There was a striking 

variability and inconsistency of results when all studies were 

considered - overall more studies indicated negative or no association 

between that factor and back pain rather than a positive association. 

They conclude that none of the variables considered in this review 

are strong predictors of future back pain 

Biomechanical risk factors 

Assessing the role of physical factors in the aetiology of back pain is 

not straightforward, and as a consequence there have been connicting 

repons over its importance. Various problems exist in the studies 

that have been done (Bombardier et al. 1994; Dolan 1998; Frank eL 

al. 1996; Burdorf 1992). Much of the literature in this area is cross

sectional in nature; that is, risk factors and prognostic factors are 

measured at the same time as noting the presence or absence of back 

pain. This means that it is often difficult to determine if a factor 

comributed towards onset or towards prognosis. It also means that 

although a factor may be associated with back pain, we cannot be 

sure that it caused it. Prospective studies are better at identifying 

causation. 

Furthermore, the measurement of exposure to a possible risk factor, 

such as frequent lifting, may be imprecise if based on self-report or 

job title rather than direct, objective measurement. There is also the 

'healthy worker' effect, when those who have survived in an 

occupation without developing back pain will always be over

represented compared to those who had to leave the job because of 

back pain (Hartvigsen et a1. 2001). This will tend to downplay the 

importance of mechan ical [actors. 

In general there has been a failure to measure the different dimensions 

of exposure to a physical factor - degree of exposure, frequency and 

duration; thus invalid exposure assessment may fail to expose a 

relationship between mechanical factors and symptoms (Winkel and 

Mathiassen 1994) 

These methodological problems with the literature on biomechanical 

risk [actors for back pain have probably led to an under-reporting of 

thei I' role, such that the association between these factors and back 

pain may well be stronger than was previously imagined (Dolan 1998). 

Hoogendoorn et al. (2000a) conducted a high-quality study using a 
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prospective design in which exposure levels were actually measured 

rather than estimated, and psychological variables and other physical 

risk factors were accounted for in the analysis. Their results showed 

a positive association between trunk flexion and rotation at work 

and back pain, with a greater risk of pain at greater levels of exposure. 

Taken individually, the reports provide only weak evidence of causation, 

but the consistency of reporting of certain factors and the strength of 

association between these factors and back pain is supportive of a 

definite relationship between biomechanical exposures and the onset 

of back problems (Frank et al. 1996; Burdorf and Sorocl< 1997). 

Individual studies have shown certain mechanical factors to be 

associated with back pain or disc prolapse: 

• repeated bending and lifting at work (Damkot eL al. 1984; 

Videman et al. 1984; Kelsey et al. 1984a; Frymoyer eL al. 1983; 

Marras et al. 1993; Waters et al. 1999; Zwerling et al. 1993) 

repeated bending at home (Mundt et al. 1993) 

prolonged bending (Punnell et al. 1991; Hoogendoom eL al. 2000a) 

• unexpected spinal loading (Mag01'a 1973) 

• driving (Kelsey 1975; Kelsey et al. 1984b; Frymoyer et al. 1983; 

Damkot et al. 1984; Krause et al. 1997; Masset and Malchaire 1994) 

sedentary jobs (Kelsey 1975) 

a high incidence of back pain has been found in those who 

spend a lot of their working day either sitting or standing, but 

was much less common in those who were able to vary their 

working positions regularly during the day (Magora 1972). 

Pheasant (1998) summarised the work done by Magora, which 

identified two distinct groups of people most at risk of back pain. In 

those whose jobs were phYSically very demanding and those whose 

jobs were essentially sedentary, about 20% of individuals experienced 

back pain. Those whose jobs entailed varied postures, some sitting 

and some standing, and were moderately phYSically active were at a 

much lower risk, with only about 2% of this group experiencing 

back pain. 

Several large-scale reviews of the relevant literature have been 

conducted (Frank et al. 1996; Bombardier et al. 1994; Burdorf and 
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Sorock 1997; Ferguson and Marras 1997; Hoogendoorn et al. 1999; 

Vingard and Nachemson 2000). Ferguson and Marras (1997) 

included fifty-seven studies investigating risk factors; Burdorf and 

Sorock ( 1997) included thirty-five publications. Occupational 

physical stresses that have been found to be consistently and in general 

strongly associated with the occurrence of back pain across multiple 

systematic reviews are as follows: 

heavy or frequent lifting 

whole body vibration (as when driving) 

prolonged or frequent bending or twisting 

postural stresses (high spinal load or awkward postures). 

Frank et al. (1996) estimated the relative risk of back pain associated 

with heavy lifting and whole body vibration to be three to four times 

normal, and that of spinal loading, postural stresses and dynamic 

trunk motion to be more than five times normal. 

Psychosocial risk factors 

The role of psychological and social dimensions as prognostic factors 

for chronic back pain and disability is now well known and is 

considered later in the chapter. Epidemiological studies addressing 

psychosocial risk factors as a cause of back pain are far fewer than 

those investigating physical factors. Low job satisfaction, relationships 

at work, including social support, high job demand, monotony or 

lack of control at work, stress and anxiety are factors that have an 

association with back pain in several studies, although the evidence 

[or these factors is often weak or contradictory (Burdorf and Sorock 

1997; Ferguson and Marras 1997). There are equal numbers of studies 

that are negative and show no relation between these psychosocial 

variables and back pain (Vingard and Nachemson 2000). 

The role of low job satisfaction as a risk factor for back pain may be 

partly a product of less rigorous study deSigns that have failed to 

account for other psychosocial factors and physical work load 

(Hoogendoorn et al. 2000b). One study found that while work 

dissatisfaction was associated with a history of back pain, it was not 

related to the onset of back pain (Skovron et al. 1994). Two prospective 

studies indicate that low levels of perception of general health are 

predi.ctors o[ new episodes of back pain (Croft et al. 1996, 1999). 
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Severe back pain has been found to be less prevalem among those 

with a higher socio-economic status, after physical work factors have 

been accounted for (Latza et al. 2000) 

A review of psychosocial factors at work concluded that due to 

methodological difficulties in measuring variables, there is no 

conclusive evidence for psychosocial variables as risk [actors [or back 

pain, but that monotonous work, high perceived work load and time 

pressure are related to musculoskeletal symptoms in general (Bongers 

et al. 1993). 

Frank et al. (1996) estimate that psychosocial factors have a weak 

relative risk for the occurrence of back pain, one to two times more 

likely than normal. Linton (2000b) made a thorough review of 

psychological risk factors for neck and back pain. He concluded that 

there was strong evidence that these factors may be associated with 

the reporting of back pain, and that altitudes, cognitions, fear-avoidance 

and depression are strongly related to pain and disability; however, 

there is no evidence to support the idea of a 'pain-prone' personality. 

All risk factors 

The evidence would suggest that individual, physical and psychosocial 

factors all could have an influence upon back pain onset. Studies 

that have included different factors have found that back pain is best 

predicted by a combination of individual, physical and psychosocial 

variables (Burton et al. 1989; Thorbjornsson et al. 2000). One 

prospective study found that physical and psychosOCial factors could 

independently predict back pain (Krause et al. 1998), while another 

found that distress, previous trivial back pain and reduced I umbar lordosis 

were all consistent predictors of any back pain (Adams et al. 1999). 

Most studies, however, have investigated a limited set of risk factors 

and have not assessed the relative importance of different variables. 

If risk estimates are not adjusted [or other relevant risk factors, the 

overall effect may be to under- or over-estimate the role of particular 

variables (Burdorf and So rock 1997) Research has only recently 

begun to address the relative comribution to back pain onset of 

individual, biomechanical and psychosOCial factors together. 
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In terms of the relative importance of these different factors, several 

studies have shown that a history of trivial or previous back pain is a 

much stronger predictor of serious or future back pain than job 

satisfaction or psychological distress (van Poppel et al. 1998; 

Papageorgiou et al. 1996; Mannion et al. 1996; Smedley et al. 1997). 

After adjusting for earlier history, one study found that risk of back 

pain in nurses was still higher in those reporting heavier physical 

workload (Smedley et al. 1997). In a review of risk factors for 

occupational back pain, it was concluded that biomechanical factors 

are more significant factors of causation than psychosocial ones (Frank 

ct al. 1996). In another review it was concluded that whereas the 

strength of psychosocial factors as risk indicators was strongly affected 

by sensitivity analysis, the role of physical load factors as risk 

indicators is more consistent and insensitive to slight changes in 

analysis (Hoogendoorn eL al. 2000b). 

If risk factors were clinically important, they would explain a large 

proportion of the predictive variables associated with back pain; 

however, even at best this is not so. The proportion of new episodes 

attributable to psychological factors at the most has been found to 

be 16% (Croft eL al. 1996); another study found this to be only 3% 

(Mannion et al. 1996). While job dissatisfaction has been highlighted 

as a risk factor for back pain, in the original study that identified 

this, most of those who reported never enjoying their job did not in 

fact report back pain (Bigos eL al. 1991). When all risk factors have 

been considered together, only between 5% and 12% of back pain 

has been explained (Mannion et a1. 1996; Adams et al. 1999). 

It is apparent that there are no simple causal explanations for back 

pain and that individual, physical and psychosocial factors may, to 

varying degrees, all have a role in aetiology. However, at most these 

factors, indivi.dually or combined, can only explain a small proportion 

of back pain. A past history of back pain is the factor most consistently 

associated with future back pain. 

Onset 

Although mechanical factors are associated with back pain and can 

therefore be seen as predisposing factors, onset is not always related 

to a specific event. Patients often report the precipitating factor 

involved flexion activities, such as lifting and bending. Generally, 
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however, more patients report back pain that commenced for no 

apparent reason (Kramer 1990; Videman et al. 1989; Kelsey 1975; 

Laslett and Michaelsen 1991; McKenzie 1979). Both Kramer (1990) 

and Waddell (1998) found that about 60% of patients in their clinics 

developed pain insidiously 

Hall et al. (1998) examined the spontaneous onset of back pain in a 

study group of over 4,500 - and 67% could not identify a specific 

event that triggered their symptoms. By contrast, in a group that was 

required to report a specific causal event for compensation purposes 

only, 10% failed to attribute their pain to an incident. The authors 

considered spontaneous onset to be part of the natural history of 

back pain. The rate of spontaneous onset was greater in the sedentary 

employment group (69%) than the heavy occupation group (57%). 

McKenzie's clinic records also demonstrated the e ffect o f  

compensation requirements o n  causal attribution. In 1973, in 60% 

of patients the onset of back pain was reported as 'no apparent reason'. 

After the introduction of a national compensation scheme in New 

Zealand, onset was related to an accident by 60% of patients 

(unpublished data). Whenever the patient is unable to recollect a 

cause for the onset of their symptoms, which clearly is common, the 

role of normal, everyday activities in precipitating the onset of 

symptoms should be considered. 

The degree to which contemporary lifestyles are dominated by 

activities that involve flexion should thus be borne in mind; this 

may be sustained as in sitting or often-repeated motions such as 

bending. From the moment we wake and put on our socks, clean 

our teeth, go to the toilet, dry ourselves after a shower, sit down to 

eat breakfast, drive to work, sit at the desk, SLOOp over a bench or sit 

to eat lunch until the time in the evening when we 'relax' - either 

sitting on the sofa to watch television or play computer games, read 

or sew - we are in flexed postures of varying degrees. It would appear 

that these normal activities not only predispose people to back pain, 

but also can precipitate symptoms with no additional strain and can 

perpetuate problems once they arise (McKenzie 1981). 

"Sitting is the most common posture in today� workplace, particularly 

in industJy and business. Three-quarters oj all workers in industrial 

countries have sedentary jobs" (Pope et al. 2000, p. 70) About 45% 

of employed Americans work in offices. Many display poor posture 
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and report increased pain when sitting, which is more severe the less 

they are able lO change positions. Occupational back pain has long 

been associaled with sedentary work, especially the seated vibration 

environmem when driving (Pope et al. 2000). However, the vibration 

studies fail to discriminate between the effects of vibration and the 

effecls of the suslained sealed poslure. 

Individual and clinical prognostic factors 

History of previous back pain is both a risk factor for future back 

pain and a prognostic factor for prolonged symptoms. Reponed leg 

pain al onsel is associated with poor outcomes and a greater likelihood 

of developing chronic symptoms (Goertz 1990; Lanier and Stockton 

1988; Chavannes et al. 1986; Cherkin et a1. 1996a; Carey et al. 2000; 

Thomas et at. 1999) Centralisalion of leg pain, which is discussed 

elsewhere, has been shown to be a predictor of good OUlcomes 

(Donelson et al. 1990; Sun<a et al. 1998; Long 1995; Werneke et al. 1999; 

Karas et al. 1997). The value of centralisation compared to other 

demographic and psychosocial variables has not been evalualed until 

rece11l1y. InabililY to ce11lrali.se the pain was found to be the strongest 

prediclor of chronicity, compared with a range of psychosocial, clinical 

and demographic faclOrs (Werneke and Hart 2000, 2001). 

Biomechanical prognostic factors 

As is seen from the assessment of risk faclOrs, the physical variables 

thal have been analysed do not explain a substa11lial amoum of back 

pain onset, nor has the ergonomic approach brought dramatic benefits 

(Hadler 1997). However, once back pain has started, the same 

physical tasks become difficult and painful to do and will frequently 

affecl symploms. Even if the role of mechanical factors in onset is 

obscure, the ability of physical loading strategies to aggravate and 

relieve symplOms is quite pronounced. 

Biomechanical factors are important both in the causation of an 

episode of back pain and in its perpetuation and aggravation 

(McKenzie 1972, 1981; Kramer 1990; Adams and Dolan 1995; Dolan 

1998). The majority of spinal pain is seen as varying in intensity 

with the palient's aClivity and is almost always aggravated by 

mechal1 ieal factors (Spitzer et al. 1987) Indeed, this importam report 

referred lo activity-related spinal disorders, with the clear assumption 
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of the importance of day-to-day activities and postures that influence 

patients' pain. 

Various reports have investigated the role of physical loading strategies 

in symptom response - these highlight the effect LhaL normal 

mechanical loads, such as sitting, walking or lying, have on 

aggravating or relieving symptoms (Table 2. 2). 

Table 2.2 Aggravating and relieving mechanical factors in 

those with back pain 

Painting Boisson- Stal1hovic 
and Bieril1g- l1auil al1d and 

McKenzie Chester Sorensel1 Di Fabio Johl1ell 
1979 1996 1983b 1996 1990 

1. Aggravating 

Sitting 82% 83% 30% 74% 46% 

Rising from 39% 

sitting 

Bending 83% 65% 79% 46% 

Driving 55% 

Sedentary 79% 

Walking 16% 48% 18% 

Standing 37% 26% 24% 

Sneezing or 22% 

Coughing 

Lying 61% 49% 7% 

2. Relieving 

Sitting 7% 

Rising from 0% 

sitting 

Bending 2% 

Walking 79% 41% 36% 38% 32% 

Standing 45% 17% 

Changing 71% 53% 

position / 
on the move 

Lying 32% 53% 70% 83% 

These studies illustrate the mechanical sensitivity that back pain 

displays to different loading strategies. They reveal a range of different 

responses to the same loads - either worsening or improving 

symptoms, or havi.ng no effect. However, a common picture i.s of 
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symptoms aggravated in positions involving flexion (sitting, rising 

from sitting, bending, driving) and improvement when walking, or 

being generally active, which are postures of extension. Alternatively, 

a smaller group of patients have their pain aggravated by standing 

and walking. 

Common identified physical risk factors that predispose to back pain 

involve llexion - lifting, bending, driving and sitting; the precipitating 

event, however, is frequently trivial and unrelated. Once back pain 

has been initiated, postures involving flexion frequently perpetuate 

the problem and prevent resolution. This is not the only pattern of 

response to mechanical loading strategies, but clinically it is extremely 

common. Several clinical studies have demonstrated the value of 

avoiding flexion activities and postures (Williams et al. 1991; Snook 

et al. 1998; Snook 2000) - see Chapter 11 for detail. 

"Controlling early morning lumbar flexion is a form of self-care that 

can help develop a sense of control or mastery over low back pain, 

and thereby build confidence and improve outcome" (Snook et al. 1998, 

p. 2606). McKenzie (1981) had previously identified the morning 

as a time when patients were frequently worse and at risk of suffering 

a relapse or exacerbation. 

Psychosocial prognostic factors 

While the evidence implicating psychosocial factors in the onset of 

back pain is limited, there is considerably more evidence relating 

these factors to the transition from acute to chronic back pain. 

A cutting-edge review on fear-avoidance and its consequences 

concluded that pain-related fear and avoidance appear to be an 

essential feature in the development of a chronic problem for a 

substantial number of patients with musculoskeletal pain (Vlaeyen 

and Linton 2000) 

A systematic review of psychological risk factors in back and neck 

pain concluded that these factors play a significant role in the 

transition to chronic problems and also may have a role in the 

aetiology of acute problems (Linton 2000a). Fuller conclusions based 

on the evidence from thirty-seven studies and supported by two or 

more good-quality prospective trials were as follows: 
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psychosocial variables are clearly linked to the transition from 

acute to chronic pain and disability 

psychosocial factors are associated with reported onset of pain 

• psychosocial variables generally have more impact than 

biomedical or biomechanical factors on disability 

• cognitive factors (attitudes, cognitive style, fear-avoidance 

beliefs) are related to the development of pain and disability -

especially passive coping, catastrophising, and fear-avoidance 

depression, anxiety and distress are related to pain and disability 

self-perceived poor health is related to chronic pain and disability 

• psychosocial factors may be used as predictors of the risk of 

developing long-term pain and disability. 

Emotional, cognitive and behavioural dimensions were specifically 

identified as being important in these studies; nonetheless, these 

factors only account for a proportion of the variance. Other factors 

are known to be important and psychosocial factors must be seen as 

part of a complex multidimensional view of musculoskeletal 

problems. Although it is tempting to conclude a causal relationship 

between these factors and the outcomes, this may be incorrect. The 

reciprocal nature of psychological factors and spinal pain has created 

a 'which came first, the chicken or the egg' dilemma - did the 

individual's depressive nature predispose them to back pain or did 

the persistent back pain produce depression7 Nonetheless, efforts 

should be made to incorporate this information into clinical practice 

to enhance assessment and management (Linton 2000a). 

All prognostic factors 

Numerous factors have been associated with chronic back pain and 

failure to return to work. Generally these relate to three different 

aspects of a patient's presentation - clinical, psychological and social 

factors. Psychosocial factors that may have a role in the development of 

chronic musculoskeletal pain and disability are known as 'yellow flags'. 

Table 2.3 lists the factors that have been associated with chronic 

back pain, disability or failure to return to work (Abenhaim et al. 

1995; Klenerman et al. 1995; Gatchel et al. 1995; Philips et al. 1991; 

Burton et al. 1995; Cherkin et al. 1996a; Deyo and Diehl 1988a; 
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Hasenbring et a1. 1994; Potter and Jones 1992; Potter et a1. 2000; 

Goertz 1990; Hellsing et a1. 1994; Williams et a1. 1998b; Lanier and 

Stockton 1988; Pedersen 1981; Chavannes et a1. 1986; Carey et a1. 

2000; Weiser and Cedraschi 1992; van der Giezen et a1. 2000; 

Werneke and Hart 2000). 

Table 2.3 Factors associated with chronic back pain and disability 

Clil1i.cal factors Psychological factors Social factors 

Leg pain Fear-avoidance behaviour Lower educational level 

Nerve root pain Depression Lower income 

Previous history of Anxiety about pain Heavy manual work 
back pain 

Disc hernialion Passive coping strategies Sitting occupalion 

SpecirLc diagnosis Catastrophising Lack of alternalive work 
duties to return to 

Higher levels of Low self-efficacy beliefs Low job satisfaclion 
reponed pain and External health locus 
disability of control beliefs 

Lack of Poor general health Over-protective spouse 
centralisation Higher levels of reported 

pain and disability 

Factors that cause acute pain to become chronic are clearly complex, 

multiple and heterogeneous between individuals. The more 

sophisticated studies, which include a range of potential risk factors, 

suggest that chronic symptoms are predicted more by psychological 

than by clinical factors, or a combination of both (Burton et a1. 1995; 

Klenerman et a1. 1995; Gatchel et a1. 1995; Deyo and Diehl 1988a; 

Hasenbring et a1. 1994; Thomas et a1. 1999) These studies suggest 

that chronic back pain disability and persistent symptoms are associated 

with a combination of clinical, psychological and social factors 

It is now widely accepted that psychological and social factors play a 

role in the maintenance of illness as pain moves from the acute to the 

chronic stage. It is further proposed that the patient -clinician relationship 

also has a role to play in the patient's recovery, with inappropriate 

advice or management preventing or prolonging recovery. likely 

iatrogenic factors leading to disability include overemphasis on pain, 

and over-prescription of rest and time off work (Weiser and Cedraschi 

1992). Failure to achieve centralisation has been highlighted as an 

important clinical prognostic factor that could be more Significant 

than psychosocial ones (Werneke and Hart 2000, 2001). 
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Conclusions 

This chapter has looked at some of the individual, biomechanical 

and psychosocial factors involved with precipitating and perpetuating 

episodes of back pain. One of the strongest risk factors for a future 

episode of back pain is a past history of back pain - such patients 

need education and information to reduce this risk. Biomechanical 

variables are risk factors in back pain onset, but also are notable in 

the perpetuation and aggravation of symptoms. Many of Lhese relate 

to postures of flexion; the ubiquitous nature of this common posture 

has been noted. 

There are some recent suggestions that psychological factors may 

predispose to back pain onset in a few individuals, and there is 

stronger evidence for the role of these factors in perpetuating episodes 

of back pain. Such factors may confound the effects of treatment. 

Management strategies need to recognise the possible exiSLence of 

these 'yellow flags' and develop appropriate responses. The need for 

active patient involvement in management would appear to be 

paramount. A thorough explanation of the problem and how they 

can best manage it, reducing fears about movement, improving 

control and self-efficacy and avoiding passive interventions help this 

to happen. See Chapter 18 on patient management for a fuller 

description. 



3: Pain and Connective Tissue 

Properties 

Introduction 

Pain is usually the prime concern of the patient, and so some means 

of understanding and interpreting pain is important. This chapter 

reviews certain aspects of pain that are relevant to the lumbar spine. 

The distinction between nociception and the pain experience is made; 

the most common sources of pain in the lumbar spine are identified; 

the differences between pain of somatic and neural origin, between 

local and referred pain, and also between pains initiated by mechanical 

or chemical mechanisms are made. The distinction between these 

two mechanisms of pain is an important determinant of the 

appropriateness of mechanical therapy (McKenzie 1981, 1990). In 

musculoskeletal problems a common cause of inflammation follows 

soft tissue trauma; the healing process of inflammation, repair and 

remodelli ng is also described. Some consideration is also given to 

chronic pain. 

Sections in this chapter are as follows: 

nociception and pain 

• sources of back pain and sciatica 

types of pain 

activation of nociceptors 

mechanical nociception 

chemical nociception 

• trauma as a cause of pain 

distinguishing chemical and mechanical pain 

tissue repair process 

fai 1 ure to remodel repair tissue 

chronic pain states. 
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Nociception and pain 

The means by which information concerning tissue damage is 

experienced and transmitted to the cortex is termed nociception. This 

has several components (Bogduk 1993): 

the detection of tissue damage (transduction) 

• the transmission of nociceptive information along peripheral nerves 

• its transmission up the spinal cord 

modulation of the nociceptive Signals. 

The nerve endings that detect pain are not specialised receptors. 

Normally they are involved with other sensory functions, but as the 

stimulus becomes noxious, the graded response of the receptors 

crosses the threshold from normal mechanical or thermal sensation 

and triggers the nociceptive process (Bogduk 1993). After tissue damage 

is detected, this information is transmitted via the peripheral and central 

nervous system to the cortex; however, en route the nociceptive message 

is modulated . In this way the central nervous system can exert an 

inhibitory or excitatory inlluence on the nociceptive input (Henry 

1989 ; Walsh 1 99 1 ; Charman 1989) Given the current understanding 

of pain, the classical concept of pain being a straightforward reflection 

of specific tissue damage is outmoded (Waddell 1998). Especially 

with patients who have chronic pain, the factors that influence the 

clinical presentation are more than simple nociception. 

Pain has been defined as "an unpleasant sensory and emotional experience 

associated with actual or potential tissue damage, or described in terms 

of such damage" (Merskey 1975) . This much-quoted and widely 

accepted definition recognises that the experience of pain is a cortical 

phenomenon (Bogduk 1993 ;  Adams 1 997) and is influenced by 

affective and cognitive factors as well as sensory ones (Henry 1989 ; 

Johnson 1 997 ;  LaRocca 1992 ; Waddell 1998) 

It is important to recognise that the experience of pain involves patients' 

emotional and cognitive reactions to the process of nociception. 

Patients' anxieties, fears and beliefs can strongly determine their 

response to injury, pain and treatment. Fear of pain and re-injury 

may lead to avoidance of activities that are believed will do more 

harm . It may lead patients to restrict their actions and movements 

and to withdraw from their normal lifestyle. An exaggerated fear of 
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pain coupled with a hypervigilance to every minor discomfort can 

lead the patient into a perpetual circle of disuse, depression, disability 

and pers istent pain (Vlaeyen and Linton 2000). Such lack of 

understanding of their condition causes inappropriate action in the 

face of pain and produces feelings of limited ability to control or 

affect the condition. Such avoidance in the long term will have a 

deleterious effect on the patient's recovery (Philips 1987). 

We can slart lo address these factors by providing patients with a 

lhorough understanding of their problem and educating them in the 

appropriate use of activily and exercise to regain function and reduce 

pain. Facil ilaling patients' control over their problem, encouraging 

active coping slrategies and helping them confront their fear of pain 

should all be part of management (Klaber Moffett and Richardson 

1995). S lra legies based upon education and patient activity are 

important as a means of addressing patient responses to a painful 

condition as well as the condition itself. 

Sources of back pain and sciatica 

Any structure that has a nerve supply is capable of triggering the 

nociceptive process. This means that possible sources of pain around 

the lumbar region are the capsules of the zygapophyseal and sacro

iliac jo ints (S lj), the OUler part of the intervertebral discs, the 

interspinous and longitudinal ligaments, the vertebral bodies, the 

dura mater, nerve root sleeve, connective tissue of nerves, blood vessels 

of the spinal canal and local muscles (Bogduk 1994a, 1997 ;  Butler 

199 1; Bernard 1997). The wide distribution of nociceptors around 

the lumbar spine makes it impossible to devise testing procedures 

lhat selectively stress individual components of the spinal segment. 

An interesling inSight into the most common sources of back pain 

and sciatica is provided by the progressive local anaesthetic studies 

performed by Kuslich et al. (1991) in patients undergoing surgery 

for decompression operations for disc herniations or spinal stenosis. 

In 193 consecutive patients who were awake or lightly sedated, each 

successive tissue was stimulated prior to anaesthetisation and incision 

and the area of provoked pain was recorded. 

CHAPTER TH REE 147 



481 CHAPTER TH REE THE LUMllAR SPINE: MECHANICAL DIAGNOSIS & THERAPY 

Table 3.1 Pain production on tissue stimulation in 193 

patients in order of significance 

Tissue 

Always painJul 

Compressed nerve roOL 

OJten painJul 

AFIPLL 
* 

- cenLral 

AF - lateral 

Vertebral end plate 

Dura - posterior 

AnLerior 

Rarely painJul 

FaceL capsule 

Supraspinous ligament 

Interspinous ligamenL 

Muscle 

Never painrul 

Fascia 

Spinous process 

Lamina 

LigamenLum flavum 

Facet synovium 

Nucleus pulposus 

Number 
Number and % 
tested some pain 

167 166 (99%) 

183 135 (74%) 

144 102 (71%) 

109 67 (61%) 

92 21 (23%) 

64 15 (23%) 

192 57 (30%) 

193 49 (25%) 

157 10 (6%) 

193 80 (41%) 

193 32 (17%) 

193 21 ([1%) 

193 2 (1 %) 

167 0 

186 0 

176 0 

Area oj 
Significant provoked 
pain pain 

90% BULLock, 
leg, rOOL 

15% CeJ1lral back 

30% LaLeral back 
(bULLock) 

9% Back 

6% BULLock, leg 

5% Back, bUllock 

25% Back (bULLock) 

0% Back 

0.5% Back 

0% Back 

0.5% Back 

0% Back 

0% Back 

0% 

0% 

0% 

*AF/PLL = annulus ribrosus I posLerior longiLudinal ligamenl 

Source: Kuslich et al. 1991 

This study identifies compressed nerve roots as the source of Significant 

leg pain, and the outer annulus fibrosus as the source of significant 

back pain, while all other anatomical sources of pain appear to be much 

less relevant. Normal nerve roots were rarely painful; it is only once the 

root has become compressed, stretched or swollen that pain was 

reproduced. The findings of this study accord with earlier work involving 

pain provocation studies around the time of surgery that identified the 

nerve root as the source of patients' limb pain and the intervertebral 

disc as the source of their spinal pain (Fernstrom 1960; Smyth and 

Wright 1958 ; Falconer et al. 1948 ;  Wiberg 1949 ;  Cloward 1959). 
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More recent studies have also shown the major role of the intervertebral 

disc as a cause of back pain (Schwarzer et al. 1995d) , while other 

structures , such as the zygapophyseal and sacro-iliac joints, have a 

more limited aetiological significance (Schwarzer 1994b, 1995a) 

Types of pain 

One proposed pain classification system has suggested the following 

broad categories of pain (Woolf et al. 1998): 

transient pain , which is of brief duration and little consequence 

tissue injury pain 

nervous system injury pain. 

Tissue injury pain relates to somatic structures, while nervous system 

injury pain includes neurogenic or radicular and pain generated 

within the central nervous system . The other source of pain that 

occasionally must be considered in the differential diagnosis is visceral 

pain from organs . 

Table 3.2 Basic pain types 

Pail1 type Structures involved 

Somatic pain 

Radicular pain 

Central pain 

Visceral pain 

Somatic pain 

Musculoskeletal tissue 

Nerve root / dorsal root ganglion / dura 

Central nervous system 

V isceral organs 

Somatic structures include the intervertebral disc, postelior longitudinal 

ligament , SlJ, zygapophyseal joint capsule , etc. Only pain that 

originates from cutaneous tissue is felt localised to the area; all pain 

that stems from deep somatic structures is referred pain to a greater 

or lesser extent (Bogduk 1993, 1994a) The deeper the structure ,  the 

more difficult it is to localise the pain source - therefore most 

musculoskeletal pain is referred pain to a varying degree. The brain 

is simply aware of pain signals emanating from those structures that 

are supplied by a certain segment of the spinal cord. The mechanism 

[or this is known as convergence. Neurons in the central nervous 

system receive afferents from structures in the lumbar spine and from 

the lower limb . The brain is unable to determine the true source of 
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nociceptor signals from the shared neuron (Oliver and Middleditch 

1991 ; Bogduk 1997) . The pain is perceived deeply in the area 

appropriate to the deep segmental innervation of the body. This is 

more closely related to myotomes, the segmental innervation of 

muscles, than to derma tomes (Table 3 3) 

Table 3.3 The segmental innervation of the lower limb 

musculature 

Major muscle groups 

Anterior 

Hip flexors / adductors 

Knee extensors 

Foot and ankle extensors / invertors 

Posterior 

Hip extensors / abductors 

Knee flexors 

Foot and ankle flexors / evertors 

Source: Bogduk 1993 

Segmental innervation 

L2,3,4 

L3,4 

L4, 5 

L4,5,51 

L5,51 

L5,51,2 

However, the segmental distribution of referred pain patterns should 

not be r igidly interpreted. There is considerable overlap between 

different segments in one individual, and considerable variation 

between individuals, so these areas should not be thought of as 

universally consistent locations. Furthermore, dorsal horn cells have 

the ability to increase their receptive field following injury, a 

mechanism by which the sensation of pain can spill over segmental 

boundaries (Gifford 1998). 

Referred pain simply reflects the lack of localis ing information 

available with nociceptor activity from deep structures. The quality 

of somatic referred pain is deep and aching in quality, vague and hard 

to localise. The deeper the structure the more vaguely distributed and 

widespread is the pain (Bogduk 1993, 1994a). The stronger the noxious 

stimulus, the further the pain spreads down the limb (Kellgren 1939; 

Inman and Saunders 1947;  Mooney and Robertson 1976).  

Somatic pain can originate from any innervated tissues, but un fortunately 

it is impossible to localise the source of pain by the pattern of referred 

symptoms. Symptomatic intervertebral discs, zygapophyseal joints 

and SIj are all capable of referral below the knee , but there are no 

clear distinguishing characteristics of the pain pattern or clinical 
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features that are pathognomonic of any of these conditions (Schwarzer 

et al. 1994b, 1995a, 1995b; Dreyfuss et al. 1996) 

Radicular pain 

Radicular or neurogenic pain is produced when the nerve root or 

dorsal root ganglia are involved in symptom production. This is the 

product of pressure on nerve roots that are already inflamed or 

irritated, noL on normal nerve roots. Although sudden onset of sciatica 

does occur, experimentally tension or pressure has only reproduced 

radicular pain on sensitised, not normal nerve roots (Smyth and 

Wright 1958 ; Kuslich et al. 1991). 

It is different in quality from somatic pain, and is frequently associated 

with other abnormalities of nerve conduction such as weakness or 

numbness and abnormal tension tests (Bogduk 1994a; Cavanaugh 

1995). Radicular pain is severe and shooting in quality, felt along a 

narrow strip, and thus different in quality from the vague, dull aching 

associated with somatic-referred pain. All nerve root pain will be felt 

in the leg, and it is always referred pain; often the leg pain will be 

worse than any back pain that may be present. However, all leg pain 

is not nerve root pain (Rankine et al. 1998) Radicular pain tends to 

be distributed in dermatomal patterns, with the L4, L5 and Sl nerve 

roots most commonly affected. Typically pain from L 4 is felt down 

the anterior aspect of the thigh and leg, L5 is down the lateral aspect 

and S 1 down the posterior aspect - however, variety exists, and pain 

patterns are not rigid. 

Pain may be distributed anywhere in the dermatome in patches, or 

in a continuous line. The distal pain is often worse. Motor and sensory 

abnormalities are not always present; root tension signs are earlier 

and more common than signs of root compression (Waddell 1998) . 

Signs and symptoms of root compression present as muscle weakness 

or wasting, absent or reduced reflexes and areas of paraesthesia, pins 

and needles or numbness. Sensory disturbance, when present, is 

found in the d istal part of the dermatome - thus on the medial shin 

for L 4, the great toe for L5 and the lateral border of the foot for S 1 .  

Combined states 

Referred pain is thus either somatic or radicular in origin. T hese two 

states may be combined in one individual (Bogduk 1994a). For 

instance, a patient may have back pain of somatic origin, from 
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pressure of the annulus fibrosus, and leg pain of radicular origin, 

which is caused by involvement  of the nerve root. 

Central pain 

Another form of neurogenic pain may arise from cells within the 

central nervous system, known as central pain. Classic examples of 

this are phantom limb pain ,  post-herpetic neuralgia and the pain 

from a brachial plexus lesion. There is growingngpeculation that in 

some musculoskeletal pains, especially chronic conditions, central 

mechanisms may be more important in the maintenance of symptoms 

than peripheral nociception CBogduk 1993). Pain in this instance 

would be the result of abnormalities within the central nervous system. 

A barrage of nociceptive input [rom a peripheral source, either somalic 

or radicular, can lead to sensitisation of central neurones. This is 

characterised by reduced thresholds and increased responses to 

afferent input, heightened responses to repeated stimuli, expansion 

of receptive fields and spontaneous generation of neuronal activity. 

Normal mechanical pressure can be interpreted as pain, and pain 

can be perceived without any appropriate peripheral input 

CCavanaugh 1995; Gifford 1998 ;Johnson 1997; Siddall and Cousins 

1997 ;  Dubner 1991) 

Visceral pain 

Viscera may also refer pain - for example , renal pain may be felt in 

the loin and inguinal region,  and cardiac pain in the arm CBogduk 

1993; Oliver and Middleditch 1991). 

Activation of nociceptors 

Only three mechanisms are known that can activate nociceptors -

thermal , mechanical and chemical CBogduk 1993 ;  Zimmerman 1992 ; 

Cavanaugh 1995; Weinstein 1992). It is the latter two that are our 

concern here. 

Mechanical nociception 

Pain may be produced in the absence of actual tissue damage by 

excessive mechanical strain or tension upon collagen fibres. This is 

thought to be the result of the deformation of collagen networks so 

that nerve endings are squeezed between the collagen fibres with the 

excessive pressure perceived as pain CBogduk 1993). No damage to 
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the t issues need have occurred, and when the stress is removed the 

pain will abate . Mechanical pain can ensue from normal stresses upon 

weakened, damaged or abnormal tissues. If the excessive strain is so 

great as to produce actual tissue damage the inflammatory process 

will be provoked. 

A simple example of mechanical articular pain is readily at hand. 

Bend your left forefinger backwards, using your right forefinger to 

apply overpressure. Keep applying this pressure until the nociceptive 

receptor system indicates its enhanced active state by the arrival of 

pain This is simple mechan ical deformation of pain sensitive 

structures. If you bend the finger backwards further, the intensity of 

the pain will increase; and if you maintain the painful position longer, 

the pain will become more diffuse, widespread and difficult to define. 

Thus, pai n alters with i ncreas ing and prolonged mechanical 

deformat ion . If you now slowly return t he finger to its normal resting 

position, the pain will disappear. Th is example has one Significant 

impl ication: the finger is obviously being moved in one direction as 

the pain increases, and in another direction as the pain deCl"eases. 

Once the finger is returned to i ts normal position, the pain ceases. In 

this instance the sensation of pain does not depend on the existence 

of pathology. Mechanical forces sufficient to stress or deform local 

nociceptors produced the intermittent pain. The nociceptor system 

was activated by the application of mechanical pressure, and as soon 

as this was wi thdrawn, the nociceptors returned to their normal 

quiescent state . Intermittent low back pain can be caused in this 

same manner, by end-range mechanical stress. No chemical treatment 

will rectify or prevent pain aris ing from mechanical deformation. 

W hen intermittent mechanical pain is the main presenting symptom, 

drugs should never be the treatment of choice (McKenzie 1981). 

"There are no drugs available that can inhibit the transduction of 

mechal1ical 110ciception. It is therefore futile to a t tempt to treat 

mechanical 110ciception with peripherally acting drugs. Mechanical 

transduction can only be treated by correc ting the mechanical 

abnormality triggering nociception" (Bogduk 1993, p. 80). 
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Chemical nociception 

In this situation pain is produced by the irritation of free nerve endings 

in the presence of certain chemicals, such as histamine, serotonin, 

hydrogen ions, substance p and bradykinin. These chemicals are 

released as a result of cell damage or by cells associated with the 

inflammatory process. Therefore, except in the case of inflammatory 

or infective diseases and certain degenerative conditions, chemical 

pain only occurs following trauma and actual tissue damage. 

Trauma as a cause of pain 

Pain due to trauma is produced by a combination of mechanical 

deformation and chemical irritation. Initially, mechanical deformation 

causes damage to soft tissues, and pain of mechanical origin will be 

felt. In most instances this is a sharp pain. Shortly after injury chemical 

substances accumulate in the damaged tissues. As soon as the 

concentration of these chemical irritants is sufficient to enhance the 

activity of the nociceptive receptor system in the surrounding tissues, 

pain will be felt. 

In most instances pain of chemical origin will be experienced as a 

persistent discomfort or dull aching as long as the chemicals are 

present in sufficient quantities. In addition, the chemical irritants 

excite the nOCiceptive receptor system in such a way that the 

application of relatively minor stress causes increased pain that under 

normal circumstances would not occur. Thus, at this stage there is a 

constant pain, possibly a mild aching only, which may be enhanced 

but will never reduce or cease due to positioning or movement. As 

the concentration of chemical irritants falls below the critical 

threshold, this may be replaced by tenderness and increased 

sensitivity to mechanical stimulation, with intermittent pain with 

normal stress or periods of constant pain follOwing excessive activity 

(Bogduk 1993; Saal 1995) 

Distinguishing chemical and mechanical pain 

As the cause of pain is an impor tant de terminanL of the 

appropriateness of mechanical therapy, it is vital to distinguish 

between mechanical and chemical sources of nociception (McKenzie 

198 1, 1990). We can begin to distinguish between these types of 
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pain by certain factors gained during the history-taking and largely 

confirm this impression during the physical examination. A key 

characteristic that indicates the possibility of pain of chemical origin 

is constant pain. Not all constanl pain is inflammatory in nature, but 

chemical pain is always constant .  The term constant pain indicates 

lhat the patient is never without an ache or discomfort from the 

moment they wake until the moment they fall asleep. The ache may 

be exacerbated by movements and be less at times, but the dull, 

relentless ache never goes away entirely Constant pain may result 

from chemical or mechanical causes or be due to the changes 

associaled with chronic pain 

Key faclors in the identificalion of pain of an inflammatory nature: 

conslanl pain 

shonly after onset (traumatic or possibly insidious) 

• cardinal signs may be present - swelling, redness, heat, 

lenderness 

lasling aggravation of pain by all repeated movement testing 

• no movement found that reduces, abolishes or centralises pain. 

Key faclors in identifying constant pain of mechanical origin: 

certain repeated movements cause a lasting reduction, abolition 

or centralisation of pain 

movements in one direction worsens symptoms, whereas 

movements in the other direction improves them 

lhe mechanical presentation improves with the symptoms. 

Intermittent pain is almost certainly mechanical in origin and is 

generally easier to treal than conSlant pain. During normal daily 

activities the patient is causing sufficient mechanical stresses to trigger 

nociceptive Signals, which may persist after that activity has ceased. 

They may also be performing certain activities or sustaining certain 

postures that reduce mechanical deformation sufficiently to abolish 

their symptoms temporarily This sensitivity to mechanical forces, in 

which different activities and postures both aggravate and reduce 

sym ptoms, is a notable characteristic of m ost back pain -

consequently the terms mechanical backache (CSAG 1994) and 

activity-related spinal disorders (Spitzer et al. 198 7). 

CHAPTER TIIREE 155 



561 CHAPTER TH REE THE LUMBAR SPINE: MECHANICAL DIAGNOSIS & THERAPY 

Tissue repair process 

Following tissue injury, the process that in principle leads to recovery 

is divided into three overlapping phases - inflammation,  repair and 

remodelling (Evans 1980; Hardy 1989; Enwemeka 1989; Barlow and 

Willoughby 1992) "No inflammation / no repair is a valid dicLum" 

(Carrico et al. 1984). In fact, each part or this process is essential LO 

the structure of the final result. Connective tissue and muscle do not 

regenerate if damaged, but are replaced by inferior fibrous scar tissue 

(Evans 1980; Hardy 1989). To produce optimal repair Lissue, all 

phases of this process need to be completed in the appropriaLe time . 

Stages of Healing: 

1. Inflammation 

2 .  Tissue repair 

3. Remodelling 

Inflammation 

In response to tissue damage , a host o[ in flammatory cells WiLh 

specialist functions are released and attracted to the damaged area. 

There is increased local blood supply, leaking o[ plasma proLeins 

and leukocytes from the blood vessels , and accumulaLion or whiLe 

cells at the site of the injury (Enwemeka 1989; Evans 1980). These 

cells will be involved in the clearance or dead and dying cells and 

any foreign matter prior to the regrowth o [  new vascular channels 

and nerves into the damaged area. The cardinal signs of inflammation, 

heat, redness, pain, swelling and lack o[ [unction may be displayed 

(Evans 1980) and are a result of the inflammatory exudate. Swelling, 

heat and redness are products of the vascular activity ; the pain resulLs 

from the presence of noxious inflammatory chemicals and heighLened 

mechanical sensitivity. 

JUSL as tissue damage always causes inflammation, so inflammaLion 

always causes the tissues to become hypersensitive (Levine and Taiwo 

1994). The inflammatory irritants sensitise the local pain receptor 

system and lower the thresholds at which the system is triggered, 

creating a state of 'peripheral sensitisation ' (Cousins 1 994; Woolr 

199 1). In this situation, the application o[ relatively minor mechanical 

stresses causes pain that under normal circumstances would nOL occur 

- allodynia; noxious stimuli create exaggerated responses - primary 

hyperalgesia ; and there may be a spread o [  hyper-responsiveness to 
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non-injured tissue - secondary hyperalgesia (Cousins 1994; Levine 

and Taiwo 1994). AL this stage, there will be aching at rest, tenderness 

and exaggerated pain on touch and movement (Levine and Taiwo 

1994) Movement can superimpose mechanical forces on an existing 

chemical pain and increase it, but it will never reduce or abolish 

chemical pain This is Significant in the differentiation between 

chemical and mechanical pain . Repeated movements will cause a 

lasting worsening of symptoms (McKenzie 1981). 

Because of this heightened sensitivity, there is a lack of correlation 

between mechanical stimuli and the intenSity of the pain response

it hurts much more than it should (Woolf 1991). When acute , this 

response is normal and it encourages protective, immobilising actions 

thaL are appropriate immediately after injury and during the 

inflammaLory stage. Rest at this point has the important effect o f  

redUCing exudate and protecting the injured tissue from further 

damage The same response at a later stage of the healing process 

does not serve any useful purpose, and is in fact detrimental. Only 

during the inflammatory period are rest and relative rest reqUired ; 

this musL be followed by early mobilisation to optimise tissue healing . 

It is at this stage, however, when individuals learn the habit of avoiding 

activities because they hur t .  If this habit is prolonged and individuals 

develop the habit of avoidance of painful movements, the repair 

process will be retarded, remodelling will not occur, normal function 

will not be restored and persistent symptoms are likely. 

The aching will progressively lessen and healing and repair begin 

during the first seven to ten days after injury. Inflammatory cells, 

which are the source of chemically mediated pain, decrease in 

numbers until by the third week after injury none are present 

(Enwemeka 1989) . The patien t  will experience constan t  pain and 

tenderness until such time as the healing process has sufficiently 

reduced the concentration of noxious irritants. The situation can occur 

during healing in which the level of chemicals falls below the 

threshold that triggers nociception, although tenderness would still 

be present. Normal mechanical loads may suffiCiently irritate the 

tissues so as to re-trigger a constant chemical ache. Thus aching that 

abates, but is easily reproduced, represents an interface between 

mechanics and a resolving inflammatory state. If this is the case, 

tenderness should still be present. By two to three weeks, the constant 

pain due to chemical irritation should have abated and be replaced 

by a pain felt  intermittently only when the repair i tself is s tressed. 
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In this i nitial stage a mesh of fibrin forms from the protein fibrinogen 

in the inflammatory exudate and seals the injury During this time 

the application of ice, compression, elevation and gentle muscle 

movements are i ndicated to reduce the inflammatory exudate (Evans 

1980). The greater the amount of exudate, the more fibrin will be 

formed and the more i nextensible will be the repair. lee, if applied in 

the first few days following injury, can reduce pain and oedema. lee 

is of little value after the fifth day as the inflammatory cells are replaced 

by fibroblasts. These soon begin to lay down fibrils or collagen. 

Tissue repair 

The fibroplastic or repair stage commences as the acute inllammatory 

stage subsides and lasts about three weeks (Enwemeka 1989). It is 

during this phase that the collagen and glycosaminoglycans that will 

replace the dead and damaged tissue are laid down.  There is cellular 

proliferation, which results in a rapid increase in the amount of 

collagen, and damaged nerve endings and capillaries 'sprout' and 

infiltrate the area (Cousins 1994) . The cellular activity is stimulated 

by the physical stresses to the tissue. With inactivity, collagen Lurnover 

occurs and new collagen is made, but it is not oriented according to 

stress lines. At the end of this phase fibrous repair should be 

established, collagen mass is maximal, but the tensile strength of the 

new tissue is only 15% of normal (Hardy 1989) . 

To encourage good quality repair with collagen fibres oriented 

according to stress lines, gentle natural tension should be applied to 

recent injuries, commencing at about the fifth day (Evans 1980) . 

Gentle tension applied early in the healing process promotes greater 

tensile strength i n  the long-term. From the first week a progressive 

i ncrease i n  movement should be encouraged so that full range is 

possible by the third or fourth week. It is within this period that 

appropriate education and movement proVides the optimal climate Jor 

u ncomplicated repair. A n  experimental animal model showed that 

the application of stress during this repair phase was able to change 

the length of scar tissue and thus remodel it according to function. 

The same stresses applied to scar tissue that was three months old 

had little effect on its length (Arem and Madden 1976) .  

I t  should be  noted, however, that a t  this stage i f  an  over-enthusiastic 

approach to treatment is adopted the repair process can be delayed 

or disrupted, and the presence of inflammatory chemical irritants 

and exudate will be prolonged or re-stimulated. During this early 
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stage of healing, movements should be Just into stiffness and pain 

and entirely under the patient's control. Any discomfort provoked 

by the movement should abate as soon as the movement is released. 

If lasting pain is provoked, it is likely that re-injury has occurred, the 

inflammatory phase has been re-triggered and resolution of the 

problem will be further delayed. 

Remodelling 

Wound repair is only optimal if remodelling of the scar tissue occurs. 

This involves increases in strength and flexibility of the scar tissue 

through progressive increased normal usage and specific loading. 

Remodelling is the process of turning weak, immature and 

disorganised scar tissue into a functional structure able to perform 

normal tasks. The repair is unlikely to achieve the strength of the 

original tissue, but progressive loading and mechanical stimulation 

enhances the tensile strength and improves the quality of the repair. 

This occurs over several months after the original injury. Tensile 

strength is increased by stabilisation of the fibres through cross

linking, alignment of the fibres along the lines of stress and synthesis 

of type I collagen (Barlow and Willoughby 1992; Witte and Barbul1997) 

An animal model of healing following an induced rupture of a medial 

collateral ligament illustrates the role of scarring in tissue repair (Frank 

et al. 1983). All ligaments healed by scar tissue bridging the gap; this 

healing occurred quickly, with granulation tissue filling the rupture 

by ten days and signs of remodelling being noted after three weeks. 

Histologically collagen cross-links were significantly abnormal in the 

scar area, with increasing cross-links between ten days and six weeks, 

and return to normal values only seen at forty weeks. The scar started 

to contract three weeks after injury. At forty weeks scarring was still 

obvious to the naked eye; local hypertrophy and adhesions between 

the injury site and surrounding tissues were still present, but less 

than previously. Scar tissue was mechanically inferior to normal tissue, 

with lower failure properties, and persisting changes in quantitative 

and qualitative collagen and non-collagen matrix. 

Several factors can operate to promote a less than optimal repair. 

The granulation tissue, which repaired the damage, can now act as 

glue to prevent movement between tissue interfaces. During the 

period when collagen turnover is accelerated, there is also increased 

molecular cross-linkage - these processes can produce adhesion 

formation and impair collagen gliding (Hunter 1994; Donatelli and 
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Owens-Burkhart 198 1). Newly synthesised collagen wi.ll tend to 

contract after three weeks; this naturally occurring shrinkage is said 

to continue for at least six months (Evans 1980) Thus, recently 

formed scar tissue commences shortening unless it is repeatedly 

stretched. Provided the stretching process is commenced in the early 

stages following injury and continued well after full recovery, no soft 

tissue shortening is likely to develop. Low load regular application 

of stress also helps to increase the tensile strength of the repair tissue 

(Hardy 1989). Failure to perform the appropriate tissue loading will 

leave the repair process complete, but the remodelling stage 

incomplete - the individual may still be bothered by pain and limited 

function and the tissue weak and prone to re-injury The nerves, 

which infiltrated the tissue during repair, can now be sourcas or pain 

each time the scar is stretched or loaded. This is a common cause of 

persistent symptoms in many patients. 

The regular application of in termittent stress or loading to bone and 

normal soft tissue enhances structural integrity through the process 

of remodelling. During the healing process , loading for prolonged 

periods must be avoided as this may disrupt the repair process. 

Prolonged s tress damages, in termit tent  s tress s trengthens (McKenzie 

1981). Thus the proper rehabilitation of tissue damage involves 

progressive, incremental loading and activity to restore the structure 

to full function and to restore the patient's confidence to use it. This 

is the essential management strategy during the repair and 

remodelling stages. 

In summary, no injury can be made to heal faster than iLS natural 

rate; whenever there has been tissue damage, the processes of 

inflammation, repair and remodelling have to occur to allow full 

restoration of normal function. "Failure of any of these processes may 

result i n  inadequate or i neffectual repair leading to either chronic 

pathological changes in  the tissue or to repeated structural failure" 

(Barlow and W illoughby 1992). These processes are essentially the 

same in tendons, muscles, ligaments and all soft tissues; however, 

intrinsic factors may be more likely to impair the recovery process in 

tendon injuries, especially if the onset is through overuse rather than 

trauma (Barlow and Willoughby 1992). Early, progressive, active 

rehabilitation is essential to optimise repair and function. No passive 

modality used within phYSiotherapy has yet been shown to reduce 

the time [or the completion of natural healing. We can avoid delay to 
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the healing process and ensure that the climate for repair is favourable 

(Evans 1980) .  Strenuous mechanical therapy applied when the pain 

from the injury is essentially chemical will delay recovery. The integrity 

of the repair must be established before more vigorous procedures 

are applied. However, of equal importance is the use of a progreSSive, 

controlled programme of loading the tissues at the appropriate time 

during the repair process in order to promote a fully functional 

structure that the patiel1t is col1fidel1 t to use . 

Figure 3. 1 Matching the stage of the condition to management 

Weeh 1 

l n j u ry and 
I n flammation 

� 
Weehs 2-4 

Repair and Healing 

� 
Weeh 5 onwards 

Remodel l ing 

Protect rrom rurther damage. 
Prevent excessive inflammatory exudate . 
Reduce swe l l ing. 

� 
Gentle tension and loading without lasting pain. 
Progressive ret u rn to normal loads and tension. 

� 
Prevent contractures. 
N ormal l oading and tension to increase strength 
and flex ib i l i ty. 

Failure to remodel repair tissue 

FollOWing tissue damage, an important factor in the phYSiology of 

repair is the phenomenon of contracture of connective tissues. A 

characteristic of collagen repair is that it will contract over time . 

Recently formed scar tissue will always shorten unless it is repeatedly 

stretched, this contracture occurring from the third week to the s ixth 

month after the beginning of the inflammation stage. Contracture of 

old scar tissue may in fact occur for years after the problem originated 

(Evans 1 980; Hunter 1994). Cross-linkage between newly syntheSised 

collagen fibres, at the time of repair, can act to prevent full movement. 

Nerve endings infiltrate this area during the repair process and thus 

can make the scar tissue a sensitised nodule of abnormal tissue 

(Cousins 1994). 

In some patients contracture resulting from previous injury can now 

prevent the performance of full range of motion. These patients will 

have been unwilling to stretch the recent injury, perceiving the 'stretch' 
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pain as denoting further damage, and they will not have received 

appropriate rehabi litation advice around the time of the injury. They 

will present later with restricted range of movement and pain 

provoked by stressing the scar tissue . The tissue will become 

progressively more sensitised and deconditioned for normal function 

with  lack o [  use. A similar functional impairment may affect 

contractile tissues, and although this may restrict end-range flexibility, 

it is most commonly exposed with resisted movements that stress 

the muscle or tendon. 

In such cases the remodelling of collagen by applying a long-term 

structured exercise programme will be necessary. By applying regular 

stress su fficient to provide tension with out damage, collagen 

undergoes chemical and structural changes that allow elongation and 

strengthening of the affected tissue. Because tissue turnover is slow, 

one must recognise it may be a slow process. If the contracture has 

been present for some time, the remodelling programme will have to 

be followed [or several months; Evans ( 1980) reports that some patients 

may have to exercise for the remaining years of their life. Applying 

tension to old injuries should be routinely practised, especially prior 

to participation in sporting activities (Hunter 1994). The animal 

experiment of Arem and Madden (1976) showed that 'old' scar tissue 

might be unresponsive to a remodelling programme. Well-established 

contractures, especially where the original healing process has been 

interrupted by repeated re-injury, causing the production of more 

inflammatory exudate, can be resistant to improvement. 

Chronic pain states 

Chronic pain is different in quality, as well as time, from acute pain. 

In the latter, biomechanical and biochemical factors may be the 

dominant influences on the pain experience and there is a more 

straightforward relationship between pain and nociception. With the 

passage of time,  neurophysiological , psychological and social factors 

may come to dominate the maintenance of pain, and the link to the 

original tissue damage may become minimal (Waddell 1998 ; Adams 

1997). The plastiCity of the central nervous system following a barrage 

of  peripheral input can cause pathological changes that maintain the 

pain state in the absence of peripheral pathology Oohnson 1997; 

Siddall and Cousins 1997). Psychological and behavioural attitudes 
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and responses, as well as the process of nociception, shape individuals' 

experience of pain (Waddell 1998) 

The aCUle and sub-acute model of tissue injury and healing described 

earlier is not an appropriate model for an understanding of chronic 

pain. H pain persists beyond the normal healing time , other factors 

can exist that complicate the picture (Johnson 1997). Persistent 

peripheral nociceptive input can induce changes in the central 

nervous system (Woolf 1991; Melzack 1988) . This can lead to the 

sensitisalion of neurones in the dorsal horn - a state characterised 

by reduced thresholds and increased responses to a fferent input, such 

lhat normal mechanical stimuli is interpreted as pain. As well , there 

may be heightened responses to repeated stimuli, expansion of 

receptor fields , and spontaneous generation of neuronal activity 

(Johnson 1997 ;  Siddall and Cousins 1997 ;  Dubner 1991 ; Cousins 

1994) . This is known as cen tral sensitisation .  

Nociceptive signals can also be initiated in altered parts o f  the 

peripheral or central nervous system, which can produce the effect 

of localised 'phantom' pain in a part of  the periphery where tissue 

damage no longer exists (Bogduk 1993). Pain can radiate to be felt 

in uninjured areas adjacent to the original p roblem (secondary 

hyperalgesia) , normal movement can be painful (allodynia), repeated 

movements can exaggerate pain responses and pain signals can fire 

off without any appropriate stimulus (ectopic pain Signals). 

PsychOSOCial factors certainly have a role in peoples' response to a 

painful experience and can also be important in maintaining chronic 

pain (Bogduk 1993 ; ]ohnson 1997). Factors affecting pain responses 

are cultural, learned behaviour, meaning of pain, fear and anxiety, 

neurotocism, lack of control of events, passive coping style and focus 

on the pain ( Cousins 1994). A recent systematic review o f  

psychological risk factors in back and neck pain concluded that these 

factors play a Significant role in the transition to chronic problems 

and can also have a role in the aetiology of acute problems (Linton 

2000b) . PsychOSOCial and cognitive factors are closely related to the 

development of chronic back disability. Depression, anxiety, passive 

coping and attitudes about pain are related to pain and disability. 

Catastrophising, hyper-vigilance about symptoms and fear-avoidance 

behaviour are attitudes and beliefs that have been highlighted as being 

particularly Significant in this context. T hese psychOSOCial factors, 

which can have prognostic signi ficance, are termed 'yellow flags'. 
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These psychological characteristics are thought to be key factors in 

the chronic pain experience. Chronic pain patients often feel liule or 

no control over the pain, a helplessness that tends towards anxiety 

and depression , which in its turn can make people more concerned 

about symptoms (Adams 1 997). The fear-avoidance model proposes 

that some individuals react to a pain experience by conti nued 

avoidance of any activity that they think might hurt, long after rest is 

of any therapeutic value , leading ult imately to disabili ty and 

exaggerated pain behaviour (Lethem et a1. 1 98 3). The value of this 

model in predicting chronicity in back pain patients has been 

demonstrated (Klenerman et al. 1995 ;  Waddell et al. 1 993). It is 

proposed that this avoidance of pain is  driven by a concept that pain 

equals further damage, leading the patient to further rest and 

avoidance of activity (Hill 1998) .  

There are thus neurophysiological and psychological reasons that 

are capable of maintaining painful sLates beyond the normal t ime

scale (Meyer et al. 1994; Cousins 1994). The patient wiLh a chronic 

condition can not only be experiencing persistent pain , but also be 

distressed, inactive ,  deconditioned and have unhelpful beliefs about 

pain. They can be overly passive and reliant on others and possibly 

suffering economic and social deprivations due to the impact of the 

condition on their lifestyle (Nicholas 1 996). The prevalence of this 

chronic pain syndrome is unknown ; it possibly is a factor in those 

whose pain has persisted for months or years Qohnson 1997) Such 

a state may cloud the diagnostiC and therapeutic usefulness of 

mechanically p roduced symptom responses (Zusman 1 994). 

Therefore , there exist in some patients with chronic pain conditions 

various factors that can confound attempts to resolve the problem 

and can muddy the waters of diagnosis and symptom response. 

Although these complicating fact ors can undermine treat ment 

attempts,  many patients with persistent symptoms will respond to 

mechanical therapy and a mechanical assessment should never be 

denied patients accord ing to the duration of their symptoms. 

However, in patients with persistent symptoms there is a need lO 

recognise the possible importance of non-mec'anical pain behaviour. 

This can involve peripheral sensitisat ion , central sensitisal ion or 

psychOSOcially mediated pain behaviour, or any combination of these 

factors, which will obscure or complicate any purely mechanical 

approach. The causes of chronic pain are different from the causes of 
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acute pain. Although both problems can encourage reducL ion of 

normal activities and produce disability, in the acute stage this can 

be proport ionate and appropriate whereas in the chronic stage this  

is inappropriate and irrelevant. 

Clinicians' behaviour towards patients at all stages of a condition 

should guard against encouraging any passive responses to pain -

especially so in the chronic patient. It is hardly surprising that patients 

geL depressed, anxious, fearful and focussed on their persistent pain. 

Of Len health professionals seem unable to deal with it, some of whom 

im ply it is primarily 'in Lheir heads' , as the pain is "apparently 

discordant  wi th disce rnible abnor mali ties "  (Awerbuch 1 995). 

Maladaptive or inappropriaLe behaviour in the face of ongoing pain 

states does not represent malingeri ng ;  it should be remembered that 

on the whole, the emotional disturbance is more likely to be a 

consequence of chronic pain raLher Lhan its cause (Gamsa 1 990 )  

AI Lhough only a very small proport ion of back pain patients develop 

chronic intractable pain (Waddell 1998) ,  given the complexity of 

Lhe pain experience, treatment in the acute stage should defend agai nst 

chronic d i sabili ty and in the chronic stage should be cognisanL of 

psychological and behavioural dysfunction. 

Conclusions 

This chapter has considered aspecLs of pain that are relevant to a 

consideraLion of musculoskeleLal pathology. It must be recognised 

that pain and nociception are different ent i t ies and that an individual's 

pain experience can be affected by cognitive, emotional or cultural 

as well as somatic factors. The multipliCity of factors that can affect 

Lhe pain experience is especially relevant in chronic pain states when 

psychosocial and/or neurophysiological factors can dominate the paLients 

pain experience and militate against easy resolution of the problem. 

In Lerms of pathology, the source of most back and radiating pai n  is 

one of the various innervated structures in or around the lumbar 

spine,  with the intervertebral disc probably the most important. Less 

frequently, radicular pain is the product of nerve root involvement 

also. N ociceptors  are activaLed by mechanical and/or chemical 

mechanisms, a differentiation beLween which is crucial in the use of 

mechanical diagnosis and therapy. An understanding of the stages of 
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the repair process that follows tissue trauma is essential. W hen 

patients present with painful musculoskeletal problems, this can be 

due to different conditions in peripheral or central structures, with 

the pain maintained by different mechanisms (Table 3.4). Within 

several states a distinction can be made between pains of somatic or 

radicular origin. 

Table 3.4 Pain-generating mechanisms 

State of tissues 

Normal 

Inflamed (acute) 

Healing (sub-acute) 

Abnormal (contracted / 
scar tissue) 

Abnormal (derangement) 

Persisting hypersensitivity 
(chronic) 

Barriers to recovery 
(acute to chronic) 

Pain mechanism 

Abnormal stress - mechanical 

Predominantly chemical - somalic 
and/or radicular 

Chemical / mechanical int erface 

Mechanical - somatic and/or radicular 

Mechanical - somatic and/or radicular 

Peripheral / central sensilisal ion 

Psychosocial factors 

An understanding of the different pain mechanisms that can perta in 

in different patients allows a broader perspective of the different 

factors that might need to be addressed in management. 



4: The Intervertebral Disc 

Introduction 

This chapter presents aspects of anatomy and pathology that are 

relevant to an understanding of disco genic pain. It examines 

morphological changes that occur in the intervertebral disc and their 

relevance to back pain. This focuses chiefly on radial fissures through 

the annulus and disc herniations. The study of biomechanics, a term 

introduced by Breig (1961), is closely related to functional anatomy; 

it means the study of changes in anatomical structures occurring 

during movements of the body. Of most relevance to the concept 

presented here are the biomechanics of the intervertebral disc, the 

effects that abnormal morphology have on these biomechanics and 

the combined role that biomechanics and structural disruptions have 

in the creation of pathology. 

The chapter is divi.ded into the following sections: 

structural changes 

innervation 

mechanical or chemical pain 

diagnosing a painful disc 

the mobile disc 

disco genic pain 

radial fissures 

disc herniation 

stress profilometry. 

Structural changes 

As ageing occurs, the morphology of the i' htervertebral disc undergoes 

certain normal structural changes that make the disc more vulnerable 

to symptomatic pathology (Kramer 1990). Biochemical changes in 

the disc start early and continue throughout life - these changes 

involve the drying out of the disc, an increase in collagen and decrease 

in elastin. The net result is that the disc as a whole becomes more 

CHAPTER FOUR 167 



681 CHArTER FOUR THE LUMBAR SPINE: MECHANICAL DIAGNOSIS & THERAPY 

fibrous. Cells exhibiting necrosis increase; the distinction between 

the annulus fibrosus and the nucleus pulposus becomes blurred. 

The nucleus functions less effiCiently at distributing radial pressure 

evenly to the annulus. In turn, the annulus fibrosus comes LO bear 

increasing vertical loads. This has an effect on the structural integrity 

of the disc (Bogduk 1997) Distortion, disruption and fissuring occur 

in the layers of the annulus fibrosus. Three types of fissures (Figure 

4.1) are commonly found in the annulus fibrosus (Hirsch and 

Schajowicz 1953; Yu et al. 1988a; Osti et al. 1992) 

• transverse tears or rim lesions, with rupture of Sharpey's fibres 

in the periphery of the annulus near the ring apophysis, or in 

the outer wall of the annulus 

circumferential tears between the lamellae of the annulus 

• radial fissures cutting across the layers of the annulus. 

Figure 4.1 Commonly found fissures of the annulus fibrosus 

Key: 
A. Rim lesions 

c B. Circumferential tears 
C. Radial fissures 

There is desiccation and loss of coherence in the nucleus pulposus 

(Yu et al. 1989). The homogenous structure of the disc may be 

disrupted as the nucleus becomes more fibrous, desiccated and 

disintegrated, and discrete fibrous lumps of nucleus or annulus may 

appear (Adams et al. 1986; Brinckmann and Porter 1994; Yu et al. 

1988b; Kramer 1990). The degenerative changes are frequently visible 

in both parts of the disc together, with the drying out and 

disintegraLion of the nucleus pulposus often associated with radial 

fissures and disruption of the annulus fibrosus (Yu et al. 1989) 

Much of this altered morphology, including quite gross changes in 

structure, will be asymptomatic as the inner two-thirds of the annulus 

fibrosus and the whole of the nucleus pulposus is without innervation. 
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Innervation 

There is ample evidence going back many years that the intervertebral 

disc is innervated; this is reviewed by Bogduk (1994b, 1997). In 

general it has been found that the nucleus pulposus and the inner 

two-thirds of the annulus fibrosus are without nerve endings, which 

only exist in the outer lhird, or less, of the annulus. For instance, in 

samples obtained from patients undergoing back operations, receptors 

have been found in the outer half and the outer 3mm of the annulus 

(Yoshizawa et al. 1980; Ashton et al. 1994) Nerve endings are present 

in all aspects of the outer annulus, but not uniformly - nerve endings 

are found most frequently in the lateral region of the disc, a smaller 

number in the posterior region and the least number anteriorly 

(Bogduk 1 997). Nerve endings are also found in the anterior and 

poslerior longitudinal ligamems (Bogduk 1997). 

There is evidence that in painful and degenerated discs the innervation 

can be much more extensive (Coppes et al. 1997; Freemont et al. 

1997). In eight out of ten severely degenerated and painful discs, the 

innervation extended into the inner two-thirds of the annulus, and 

in two out of ten to the periphery of the nucleus pulposus (Coppes 

et al. 1 997). Freemont et aL (1997) found considerable variety in the 

extent of innervation of the discs they studied, which were from 

patients with chronic back pain. Nerves extended into the inner third 

of the annulus in nearly half and into the nucleus pulposus in nearly 

a quarter. 

Mechanical or chemical pain 

It has been suggested that either mechanical or chemical mechanisms 

could initiate discogenic pain (Bogduk 1997). Plenty of evidence 

exists for mechanical disc problems; two possible means by which 

pain is produced are discussed below. These relate to radial fissures 

and internal disc derangements. In the presence of radial fissures, 

with or without a displacement, excessive mechanical stress would 

be placed upon the remaining intact portions of the annulus. The 

f issures would disrupt the normal even distribution of load-bearing 

on the annulus fibrosus and disproportionate loads would be borne 

by the residual, innervated outer lamellae. The stress peaks recorded 

by stress profilometry (see later section) could be examining the same 

phenomenon Alternatively, internal displacements of discal material, 

whose position could be influenced by spinal postures, could exert 
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pressure on the intact outer, innervated part of the annulus. Such 

displacements if unchecked could progress to fun-blown disc 

herniations. In both instances pain is the result of excessive 

mechanical loads on weakened tissue. 

An alternative model suggests a chemical rather than a mechanical 

mechanism of disc pain (Derby et al. 1999; Bogduk 1997). Chemical 

nociception may occur if nerve endings in the annulus are exposed 

to inflammatory cells. With severe back pain, patients' cells associated 

with chronic inflammation have been found in the anterior annulus 

Uaffray and O'Brien 1986) . It is proposed that chemical disco genic 

pain can be detected when concordant pain is provoked at very low 

pressures on discography (Derby et al. 1999). In seventy-eight chronic 

back pain patients undergoing discography and surgical fusion, a 

chemical mechanism detected in this way was believed to be 

responsible for symptoms in about half of the sample. 

Pain from a nerve root may also be caused by mechanical or chemical 

mechanisms, or a combination (Garfin et al. 1995; Olmarker and 

Rydevik 1991; Rydevik et al. 1984). Disc herniations or stenosis may 

cause compression or tension leading to oedema, impairment of 

nutritional transport and subsequent intraneural damage and 

functional changes in nerve roots. This may result in inflammation 

of the nerve or produce nutritional compromise and ischaemia. In 

patients undergoing surgery for disc herniations, inflammatory cells 

have been harvested from around the nerve root (Gronblad et al. 

1994; Spi.liopoulou et al. 1994; Doita et al. 1996; Takahashi et al. 

1996). Experiments using animal models have indicated the 

inflammatory effect of nucleus pulposus beyond the annular wall 

(McCarron et al. 1987; Olmarker et al. 1993) 

However, the presence of inflammatory cells is variable. In patients 

investigated at surgery, such cells were found abundantly in about 

60 - 70% of individuals (Gronblad et al. 1994; Doita et al. 1996) and 

a complete absence of inflammatory cells at surgery has also been 

noted (Cooper et al. 1995). Furthermore, animal experiments using 

only mechanical factors have been shown to produce histological 

and physiological abnormalities consistent with radicular pain 

following compression of the nerve root and dorsal root ganglion 

(Howe et al. 1977; Triano and Luttges 1982; Rydevik et al. 1989; 

Hanai et al. 1996; Yoshizawa et al. 1995), the dorsal root ganglion 
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being especially sensitive to abnormal loads, which rapidly induce 

heightened mechanical sensitivity 

Another mechanism that may explain whether radicular pain is 

mechanical or chemical in origin relates to the type of disc herniation. 

One study found some inflammatory cells were present in up to 

50% of paLients with sequestrations. In patients with extrusions and 

protrusions, about 30% and 25%, respectively, had some inflammatory 

cells (Virri et al. 2001). Inflammatory cells were also more common 

when a positive straight leg raise was present, especially if bilaterally 

positive 

The literature would Lhus suggest that either mechanical or chemical 

mechanisms might be the source of patients' symptoms . The 

prevalence of each at present is unknown. These different mechanisms 

will respond differently to therapeutic loading strategies. An 

appropriaLe mechanical evaluation in the presence of a mechanical 

problem should generate a favourable response, while in the presence 

of a chemically maintained problem symptomatic response will be 

unfavourable. 

Diagnosing a painful disc 

It is nOL entirely clear why discs become painful; there are several 

models that have been used to describe the cause of internal disc 

pain (Bogduk 1997; Kramer 1990; McNally et al. 1996; Crock 1970, 

1986). One of the key confounding factors in the debate about the 

cause of back pain is the existence of morphological abnormality in 

asymptomatic populations. 

A systematic review of studies about radiographs and back pain 

concluded that although radiographic findings indicating disc 

degeneration are associated with back pain, this does not indicate a 

causal relationship (van Tulder et al. 1997c). More detailed imaging 

studies with magnetic resonance imaging (MRI) , found 'abnormal 

discs' (bulging or herniated) in 20 - 76% of asymptomatic populations 

that were studied (Boden et al. 1990;jensen et al. 1994; Weinreb et 

al. 1989; Boos et aL 1995) Patterns of disc disruption, including 

fissures and herniations, have been seen as commonly in volunteers 

as in patients with back pain (Buirski and Silberstein 1993). In a 

particularly Lhorough study, in which patients with sciatica were 
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matched with volunteers without back pain by age, sex and physical 

risk factor, 76% of those with no symptoms had a disc herniation 

and 2 2% had one that involved the nerve root (Boos et al. 1995) 

However, the proportion of patients with symptoms who had nerve 

root compression was significantly greater - this was 83%. 

In fact, MRI is often not particularly good at determining what is a 

painful disc when compared to invasive methods such as discography 

This actually seeks to reproduce the patient's pain by injecting into 

the disc (Horton and Daftari 1992; Brightbill et al. 1994; Ricketson 

et al. 1996; Simmons et al. 1991). Discography involves physical 

stimulation of the disc through needle placement, which is correlated 

with morphological abnormalities and pain response (Sachs et al. 

1987). In volunteers without back pain, discography is not 

particularly painful (Walsh et al. 1990). It has been an essential tool 

in revealing the significance of radial fissures in the annulus fibrosus 

as a cause of chronic back pain (Vanharanta et al. 1987; MoneLa et al. 

1994). However, extensive radial fissures, which are strongly 

associated with back pain, are also found not to be a cause of pain in 

some individuals and at some segmental levels (Smith et al. 1998) 

Despite continuing controversy, discography is still seen by many 

authorities to be the only certain way of identifying symptomatic 

discogenic pain as long as stimulation of a control disc at an adjacent 

level does not reproduce their pain (Bogduk 1997; Schwarzer et al. 

1995d) 

The study by Donelson et al. ( 1997) has shown the reliability of a 

mechanical assessment of patients' pain response to predict the 

presence of discogenic pain and the competency of the annular walL 

The assessment process was superior to MRI scanning in 

distinguishing painful from non-painful discs - this study is described 

in more detail later. 

The mobile disc 

Asymmetrical loading of the disc tends to displace the nucleus 

pulposus to the area of least pressure (McKenzie 198 1 ;  Kramer 1990; 

Bogduk 1997). Thus the anterior compression caused by flexion 

'squeezes' the nucleus backwards, and conversely extension forces it 

forwards. This effect has been confirmed in cadaveric experiments 

(Shah et aL 1978; Krag et al. 1987; Shepperd et al. 1990; Shepperd 
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1995) and in hving subjects using various imaging techniques 

(Schnebel et al. 1988; Beattie et al. 1994; Fennell et al. 1996; Brault 

et al. 1997; Edmondston et al. 2000). All these studies have shown a 

posterior displacement of the nucleus pulposus with flexion and an 

anterior displacement accompanying extension of the lumbar spine. 

In vivo experiments have been almost entirely conducted in 

asymptomatic volunteers. In the one attempt to study nuclear 

movement in a symptomatic population, pain changes were not found 

to correlate with movement of the nucleus (Vanharanta et al. 1988). 

It would seem that movement of the nucleus becomes less predictable 

when the disc becomes more degenerated (Schnebel et al. 1988; 

Beattie el al. 1994). 

Based on experimental work carried out by his team, and clinical 

experience, Kramer (1990) has written in some detail about the 

mobile disc. Displacement occurs most rapidly in the first three 

minutes of asymmetrical loading, but will continue for several hours 

at a slower rate if the asymmetrical compression is maintained. 

Because of the more fibrous nature of the nucleus pulposus with 

advancing age, it is displaced less easily in older individuals. The 

nucleus pulposus that has been displaced by asymmetrical loading 

returns to its original position once the loading is released. If the 

loading on the disc is sustained, the displaced nucleus has a tendency 

to remain in its abnormal position, but its return can be facilitated 

by compression in the other direction. 

"Postures oj the spine which result in decentralization oj the nucleus 

pulposus due to asymmetrical loading oj the intervertebral segment 

play an important role i.n the pathogenesis and in the prophylaxis oj 

intervertebral disc diseases" (Kramer 1990, p. 29). 

There may come a point when the natural resilience of the disc to 

recover from asymmetrical loading is undermined by structural 

changes within the disc. "The intervertebral disc becomes vulnerable 

when tears and attritional changes cause the annulus Jibrosus to lose 

its elasticity and allow the central gel-like tissue oj the nucleus pulposus 

to be displaced beyond its phYSiological limits" (Kramer 1990, p. 29). 

If the internal architecture of the disc is intact, displacement is soon 

reversed on returning to a symmetrical posture. However, the changes 

that occur during ageing make the disc more vulnerable to 

symptomatic pathology (Kramer 1990). In the presence of radial 
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fissures, displacements can exert pressure on the outer annulus, which 

is innervated. As long as this holds, the displacement can be reversed, 

but if it weakens sufficiently or ruptures, the displacement herniates 

through the outer annulus. An intact hydrostatic mechanism in the 

disc is thus essential to influence any displaced tissue. If the outer annular 

wall is intact, the hydrostatic mechanism is also intact and displaced 

tissue can be affected by loading. However, once the outer wall is 

ruptured or so attenuated as to be incompetent, then movements 

and positions will have no lasting effect on displaced discal tissue. 

Discogenic pain 

As an innervated structure, the intervertebral disc is capable or being 

a source of pain in its own right. Studies involving discography have 

shown that internal disc disruption, with intact outer annular walls and 

no mass effect beyond the disc wall, can be a painful entity (Bernard 

1990; Park et al. 1979; Milette et aL 1995, 1999; McFadden 1988; 

Schellhas et al. 1996; Grubb et al. 1987; Horton and Dartari 1992; 

Fernstrom 1960; Wiley et al. 1968; Wetzel et al. 1994; Colhoun eL a1. 

1988; Ohnmeiss et al. 1997). These studies show that discogenic pain, 

without nerve root involvement, can be the cause of back and leg pain. 

Direct stimulation of the disc carried out during surgical procedures 

also demonstrates the entity of discogenic pain (Wiberg 1949; Kuslich 

et al. 1991; Smyth and Wright 1958). In these studies, back pain 

only was produced; sciatic leg pain could only be reproduced by 

stimulation of swollen, stretched or compressed nerves. Buttock pain 

was reproduced, with difficulty, on simultaneous stimulation of the 

nerve root and annulus (Kuslich et al. 1991). However, other studies 

involving mechanical stimulation of discs have been able to reproduce 

leg pain (Fernstrom 1960; Murphey 1968), although only in a 

minority (Fernstrom 1960). 

The site of the referred pain depended on the site where the annulus 

was being stimulated. The central annulus and posterior longitudinal 

ligament produced central back pain, while stimulation off centre 

produced lateral pain to the side being stimulated (Kuslich et aL 

1991). Cloward (1959) found the same direct correlation between 

the site of stimulus and the site of referred pain, central or lateral, in his 

experi.ments with cervical disc patients. Murphey (1968) found that 

on stimulation of the lateral part of the disc, patients reported leg pain. 
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Kuslich et al. (1991) found considerable variability in the sensitivity 

of the annulus. Although they were unable to explain why, they 

suggested this could be the result of differing innervation or levels of 

chemical irritants. One-third of patients were exquisitely tender upon 

stimulation of the annulus, one-third were moderately tender and 

one-third were insensitive. Various other tissues were stimulated in 

this study involving 193 sedated but awake patients, from which the 

authors concluded that the intervertebral disc is the cause of back 

pain (see Table 3.1 for more detail). Fernstrom (1960), also found 

disc sensitivity to be variable with just over half of 193 discs 

responding painfully to pressure. A possible cause of this symptomatic 

variability is the inconsistency that is present relative to the extent 

and presence of innervation in the disc. 

Radial fissures 

When discography is combined with computerised axial tomography 

(CAT) scans, it permits four separate categories of information (Sachs 

et a1. 1987). These relate to generalised degeneration, annular 

disruption, pain response (pressure sensation, dissimilar pain, similar 

pain or exact reproduction of pain), volume of contrast medium 

injected into the disc and other comments. The extent of fissures in 

the annulus is gauged from the spread of the contrast medium, which 

is assessed by CAT scans. Originally four grades of ruptures or 

fissuring were listed (Sachs et al. 1987); later authors have suggested 

additions (Table 4. 1, Figure 4.2). 

Table 4.1 Grading of radial fissures in annulus fibrosus 

Grade Description Pai.n status 

0 None No 

1 InLO inner annulus No 

2 InlO outer annulus Yes / No 

3 To OUler annulus Yes / No 

4 3 + circumrerenLial spread between lamell ae Yes / No 
in both directions CApril! and Bogduk 1992) 

5 Complete tear with leakage beyond annulus Yes / No 
CSchellhas eL af. 1996) 

Some discrepancy exists over the definition of grade 3 fissures. Some 

authors state that this is when the annular disruption extends beyond 

the outer annulus (Sachs et a1. 1987; Ninomiya and Muro 1992), 
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while others believe that this is a radial fissure that extends into the 

outer annulus CSchellhas et al. 1996; Aprill and Bogduk 1992). 

Figure 4.2 Grades of radial fissures according to discography 

Key: 
o. None 
1. Inner annulus 
2. Outer annulus 
3. To outer annulus 

It is the presence of radial fissures into the outer third of the annulus 

that are most closely associated with painful discs, rather than general 

degeneration of the disc (Vanharanta et al. 1987; Moneta et aL 1994). 

Although the higher grade radial tears are found in asymptomatic 

individuals, the correlation between grade 3 and 4 fissures and back 

pain is very strong, and these are commonly found in chronic back 

pain populations that receive invasive imaging (Vanharanta et al. 1987; 

Moneta et al. 1997; Aprill and Bogduk 1992; Smith et al. 1998; 

Ricketson et al. 1996; Milette et al. 1999; Ohnmeiss et al. 1997). 

Indeed, so strong is the association between grade 3/4 fissures and 

exact reproduction of patient's pain that "no other demonstrable 

morphological abnormality has been shown to correlate so well with 

bach pain" CBogduk 1997, p. 205) 
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The studies of Milette et al. (1999) and Ohnmeiss et al. ( 1997) make 

clear that grade 2 radial fissures are as potent a source of symptoms 

as grade 3 fissures and even protrusions. In one sample of patients 

with chronic back and leg pain, the presence of radial fissures into 

the outer annulus was shown to be a more important predictor of 

symptomatic discs than the outer contour of the annular wall; that 

is, disc bulges and protrusions (Milette et al. 1999). 

Grade 4 radial fissures with circumferential spread of contrast medium 

are strongly correlated with an MRI feature known as a high-intensity 

zone (HIZ). This was recognised by Aprill and Bogduk (1992) who, 

along with others (Schellhas et al. 1996), found it highly predictive 

of painful discs. However, other authors have found it to be a poor 

predictor of painful discs (Ricketson et al. 1996; Smith et al. 1998) 

lL is suggested that the HlZ represent an irritated or inflamed outer 

annular fissure, which is different from a disc herniation (Aprill and 

Bogduk 1992; Schell has et al. 1996). 

Disc herniation 

Although radial fissures can be a source of pain in their own right, the 

fissure may also act as a conduit for displaced discal material (Porter 

1993; Bogduk 1997). These displacements are termed disc herniations. 

Definitions 

There has been a lack of standardisation of terminology used to 

describe disc herniaLions, and synonyms are many and varied. There 

have been recent attempts to standardise the nomenclature and 

classification of lumbar disc pathology (Milette 1997; Fardon et al. 

200 1) This distinguishes annular fissures, herniations and 

degeneraLive changes, as well as disc infections and neoplasia. 

Different types of herniation are further delineated as protrusion, 

extrusion and sequestration, and intravertebral, when aspects of size, 

containment, continuity and location are considered. In relation to 

mechanical Lherapy, a key consideration is the state of containment -

when contained the outer annular wall is intact, when non-contained 

disc material is displaced beyond the annular covering. 

Kramer (1990) distinguishes four stages of discal displacement (Figure 

4.3): 
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• intradiscal mass displacement -non-physiological displacement 

of tissue within the disc 

• protrusion - the displaced material causes a bulge in the intact 

wall of the annulus 

• extrusion - the disc material is displaced through the ruptured 

annular wall 

sequestration - a discrete fragment of disc material is forced 

through the ruptured annular wall into the spinal canal. 

Figure 4.3 Four stages of disc herniations - in reality there 

will be many sub-stages 

A 

c 

Key: 
A. Intra-discal displacement 
B. Protrusion 
C. Extrusion 
D. Sequestration 

In this text the term disc herniation is used as a non-specific term 

that includes any of the more specific terms that carry with them 

clear-cut pathological and prognostic meaning (Table 4.2). If the 

hydrostatic mechanism is intact and the herniation is contained, then 

forces exerted on it can affect a displacement - it is reducible. If the 

hydrostatic mechanism is no longer intact, the outer wall is breached 

or incompetent and the herniation is non-contained, then the 

displacement cannot be affected by forces - the displacement is now 

irreducible. 
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Table 4.2 Disc herniations: terms and pathology used in this text 

Hydrostatic 
Term Pathology mechanism 

HerniaLion Non-specific term including Non-specific term 
any of below 

Protrusion Intact and competent annular wall Intact 

Protrusion lntact annular wal l, but so attenuated Not intact 
as to be incompetent 

Extrusion Annular wall breached by intra-discal Not intact 
mass that protrudes through, but 
remains in contact with disc 

Sequestration Annular wall breached by intra-discal Not intact 
mass that has separated from disc 

Routes and sites of herniations 

The majority of fissures and herniations occur posteriorly or postero

laterally, the direction that causes greater symptoms, as displacement 

beyond the annular wall can involve the nerve root. A smaller 

proportion of herniations are directly lateral or anterior, and some 

go in a cephalic or caudad direction into the end plate of the vertebral 

body above or below. Lateral or far-lateral herniations may also involve 

the nerve root, as these can extrude into or lateral to the intervertebral 

foramen The clinical importance of anterior and vertebral 

herniations, or Schmorl's nodes, is less well established. 

An understanding of the pathogenesis of displacements can suggest 

movements and positions that could be utilised in their treatment. 

Some studies (Bernard 1990; Fries et al. 1982; Maezawa and Muro 

1992; Ninomiya and Muro 1992; Fuchioka et al. 1993) have described 

the rouLes of displacements or existing fissures and the final point of 

herniation (see Table 4.3 and Figure 4.4). The findings from these 

different studies, involving over 2 ,000 patients who were surgical 

candidates, are striking in their similarities. Because they were so 

similar, and for simplicity, the mean from the four studies is shown. 

Table 4.3 Herniation routes/fissures and sites of final herniation * 

Site 

Central 

Postero-Iateral 

Far lateral 

Multiple 

Fissures 

57% 

20% 

11% 

19% 

Protrusions 

28% 

59% 

8% 

9% 

* % shown = mean from four studies with over 2,000 patients 

Extrusions 

14% 

79% 

4% 

Source: calculated from original dala in Bernard 1990; Fries el al. 1982; Maezawa and Muro 
1992; Ninomiya and Muro 1992; Fuchioka el al. 1993 
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Over half of all displacements and fissures appear to start centrally 

in the disc, while about a quarter start postero-laterally However, 

well over half end up herniating postero-laterally on the dura and/or 

nerve root, with another quarter herniating centrally The majority 

of all displacements thus occur in the sagittal plane, implicating 

flexion/extension movements both in their pathogenesis and 

treatment (Ninomiya and Muro 1992) Less than 10% of all 

displacements commence and herniate far laterally into, or lateral 

to, the intervertebral foramen. These run obliquely to the sagittal 

plane and implicate torsional or lateral forces both in their 

pathogenesis and their treatment. Herniation routes, however, do 

not follow straight lines and on occasion underwent complex twists 

and turns, even crossing the mid-line. 

Figure 4.4 Routes and extrusion points of herniations 
(see Table 4.2 for detail and references) 

25% 50% 

The prevalence of lateral disc herniations, known as extreme or far 

lateral, varies from 6% to 12 % of all surgically treated herniations in 

different studies (Abdullah et al. 1988; Kunogi and Hasue 199 1; 

Jackson and Glah 1987; Patrick 1975; O'Hara and Marshall 1997; 

Postacchini et al. 1998). These tend to occur at slightly higher 

segmental levels than the more common postero-lateral herniation, 

about 75% occurring at L3 - L4 and L4 - L5, and nearly 10% occurring 

at L2 - L3. This compares with 98% of postero-lateral herniations 

occurring at L 4 - L5 and L5 - S 1. 
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Poslero-lateral herniations involve lhe descending nerve root, which 

is situated nearer the mid-line. Far lateral disc herniations affect the 

nerve root exiting al that segmental level, which is the nerve above. 

Thus, an L 4 - L5 lateral herniation would affect the L 4 nerve, while 

a poslero-laleral herniation would affect lhe L5 nerve root (see Figure 

4.5). Therefore, lateral herniations are more likely to be involved 

when signs and symptoms point to upper lumbar nerve root 

compression (Abdullah et al. 1988). 

Figure 4.5 At L4 - L5, a lateral disc herniation (left) affects 

the exiting nerve root (L4); a postero-Iateral disc 

herniation (right) affects the descending nerve 

root (L5) 

L4 

L5 

Reports of anterior herniations are much less frequent, but do appear 

in the lileralure as case reports and MRI studies (Buirski 1992;Jinkins 

et al. 1989; Brooks et al. 1983; Cloward 1952) Jinkins et al. (1989), 

in a relrospective review of 250 MRI examinations, listed the 

direclional di fferemiation of disc extrusions, the clinical signi ficance 

of which is unproven (see lable). Just as posterior herniations are 

frequently found in asymptomatic populations (Boden et al. 1990; 

Jensen et at. 1994; Weinreb et al. 1989; Boos et al. 1995), it is likely 

lhat anterior and vertebral herniations are also frequently incidental 

findings of unknown clinical Significance. 

Table 4.4 Directional differentiation of disc extrusions on MRI 

Type oj exLrusiol1 

PosLeriorl PosLero-laLeral 

AnLerior 

Venebral 

Source: Jinkins ct cd. 1989 

Proportiol1 

57% 

29% 

14% 
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Of the anterior herniations, about half were in the mid-line and the 

rest were antero-Iateral or directly lateral. Both anterior and vertebral 

herniations were much more common at upper lumbar levels (Ll- L2 

to L3 - L4). Anterior and vertebral disc herniations are reported to 

cause back and diffuse non-specific limb pain, and non-specific 

paraesthesia Oinkins et al. 1989; Cloward 1952; Brooks et a1. 1983) 

Straight leg raise and neurological examination are negative. 

Intravertebral disc herniation, also known as Schmorl's nodes, can 

be an asymptomatic and incidental finding (Bogduk 1997). They 

have been reported with varying frequencies in several studies of 

cadaveric spines with greater occurrence in the thoracic and upper 

lumbar spines (Resnick and Niwayama 1978; Hilton et af. 1976). 

The incidence of Schmorl's nodes in back pain patients in one study 

was found to be 19% compared to 9% in a control group, with a 

particularly high incidence in those between 10 and 40 years old 

(Hamanishi et al. 1994). Cadaveric experimental studies have shown 

that endplate damage can unleash a chain of disc degeneration 

affecting the whole disc (Adams et al. 2000b). The damage leads to 

reduced pressure in the nucleus pulposus and increased peaks of 

compressive stress in the annulus fibrosus. Buckling and fissuring of 

the annulus and displacement of the nucleus can follow An increased 

density of sensory nerve endings has been found in the endplates of 

patients with severe back pain and disc degeneration (Brown et al. 1997) 

Schmorl's nodes are reported to occur acutely with Significant trauma 

such as motorcycle accidents and falls, particularly in adolescents 

and young adults, and can be associated with severe back pain and 

significant disability (McCall et af. 1985; Fahey et al. 1998). One study 

using discography noted leakage of contrast material imo the vertebral 

body in fourteen of 692 discs injected (Hsu et at. 1988). Pain on 

injection was concordant with the patient's pain and severe or 

moderately severe in thirteen of the fourteen (93%), compared to 42% 

in the remaining discs. This statistically significant difrerence suggests 

that endplate disruptions can be a source of symptoms. 

In summary, the primary source of symptomatic disc herniations is 

posterior or postero-Iateral. Postero-Iateral and the much less common 

lateral disc herniations are the cause of radicular pain. However, 

anterior or antero-Iateral herniations may also be a more unusual 

cause of symptoms. The role of intravertebral disc herniations or 

Schorl's nodes in symptom production is less well established, but 
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they appear capable of producing back pain and possibly unleashing 

a degenerative process leading to degradation of the whole disc 

(Bogduk 1997) 

Herniated material 

When discs do actually herniate, there is no consensus about the 

material that is involved in this pathological process. Histological 

analysis of disc herniations from different studies shows that 

extrusions can consist predominantly of nucleus pulposus, end plate 

or annulus fibrosus (Brock et al. 1992; Yasuma et al. 1986, 1990; 

Gronblad et al. 1994). Combinations of the different material are also 

found - although 34% of extrusions in one study were nucleus only, 

the rest were mixtures of nucleus, annulus and end plate (Moore et al. 

1996) Harada and Nakahara (1989) also found combinations of the 

three different tissues, and occasionally bone, in their samples, with 

fragments or annulus or annulus and endplate being the most 

common rinding. Takahashi et al. ( 1996) suggested that most of the 

herniated material was nucleus anclJor annulus, but that distinguishing 

between the two was difficult. I t  is suggested that herniations 

comprising predominantly nucleus pulposus are common in younger 

patients, whereas in older patients the extruded material is more 

likely to be annular and endplate (Yasuma et al. 1986, 1990; Harada 

and Nakahara 1989) Clearly the herniated material is variable. 

Stress profilometry 

In this procedure a stress transducer is drawn through the disc, 

monitoring the vertical and horizontal stress profiles through the 

whole disc. It was developed and tested on cadavers, which revealed 

distinct patterns of stress associated with degenerative changes 

(McNally and Adams 1992; McNally et al. 1993; Adams et al. 1996a, 

1996b). Comparing degenerated to non-degenerated discs, there is 

a 50% reduction in the diameter of the 'functional nucleus' and a 

30% rail in its pressure. This is accompanied by an 80% increase in 

the width of the 'functional annulus', and an increase of 160% in 

compression 'stress peaks' in the annulus (Adams et al. 1996a). In 

degenerated discs, greater loads fall on the annulus. 

These measurements reveal the increased stresses that fall on the 

annulus [ibrosus as a consequence of the degenerative changes that 

affect the nucleus. These stresses were most marked at lower lumbar 

levels and in the posterior annulus. Stress peaks in the posterior annulus 
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were exaggerated after creep loading (Adams eL al .  1 996b) and may 

predispose to annular failure or disc prolapse (McNally et al .  1993). 

High peaks of compressive stress may predispose to further damage 

and may elicit pain from innervated parts of the annulus or from the 

vertebral endplates (Adams et al. 1996a). It is suggested that multiple 

stress peaks may represent an early painful stage of disc pathology, 

when the annulus is failing, but still functioning (Adams et al. 1996a). 

This is consistent wi th the concept of discogenic pain from grade 2 

annular fissures. 

Stress peaks also vary according to the posture of the motion segment 

being tested. In 'degenerated discs' exposed to extension, there was 

a generalised increase in stress peaks in the posterior annulus, while 

flexion tended to equalise the compressive stress. However, in seven 

of the nineteen motion segments tested, lumbar extension decreased 

maximum compressive stress in the posterior annulus by a 

considerable amount (Adams et al .  2000a). 

McNally et al .  ( 1996) investigated stress profilometry and discography 

in a small group of patients. Patterns of stress disLribution varied widely 

between discs, but anomalous loading of the posterolateral annulus was 

highly predictive of a painful disc. Discogenic pain was most associated 

with single and multiple stress peaks in the annulus, broadening of 

the 'functional annulus' and depressurisation of the nucleus. 

Conclusions 

In summary, the intervertebral disc is a common source of pain in its 

own right. It undergoes certain morphological changes that make it 

susceptible to becoming symptomatic. Considerable degeneration 

of an asymptomatic nature can occur. It has nerve endings in its 

outer layers, and in the diseased state this innervation can be much 

deeper in the disc. Even radial fissures and disc herniations can be 

found in asymptomatic populations, but these findings are frequently 

symptomatic. By direct stimulation at surgery and by exerting pressure 

with injection using discography, patients' familiar back and leg pain 

has been reproduced. 

The structural abnormality that appears most closely linked to 

discogenic pain is the radial fissure. Numerous studies have shown 

that it is this particular disruption of the outer lamellae of the annulus 

that correlates closest with painful discs. Indeed, no other morphological 
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abnormality is so clearly  associated with back pain. Pain may be the 

result of excessive mechanical loads on innervated, weakened tissue. 

Alternatively, the fissure may act as a conduit for displaced tissue, 

which is affected by positions and movements. 

Additionally, but much less commonly, the disc can be a source of 

radicular pain by causing tension or compression of lumbar nerve 

roots. In this pathology, a radial fissure and displaced discal tissue are 

necessary to exert pressure on the outer annular wall. I f  the annulus 

remains intact, movements or positions can influence the displacement. 

If the outer annular wall is ruptured or weakened sufficiently, then 

the displacement may herniate through it, and loading is no longer 

able Lo affect its location. The clinical presentations of these different 

entities are examined in the next chapter. 
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5: Disc Pathology - Clinical 
Features 

Introduction 

The intervertebral disc is a common cause of back pain and the most 

common cause of radiculopathy or sciatica (Schwarzer et al. 1995d; 

Spitzer et al. 1987; AHCPR 1994). It has been proven that the disc is 

innervated. Although this may be partial and variable between 

ind ividuals, it is a potential source of pain in its own right (Bogduk 

1994b) Schwarzer et al. (l995d) found the disc to be the source of 

pain in 39% of a sample of chronic back pain patients. However, the 

gross and most renowned representation of dis cal pathology, the 'disc 

herniation' causing sciatica, is by most estimates comparatively rare -

occurring in less than 5% of the back pain population (CSAG 1994)

although in one population survey 12 % of those with back pain 

described symptoms of sciatica (Deyo and Tsui-Wu 1987). The 

clinical presentation of discogenic pain and of sciatica will be outlined. 

Sections in this chapter are as follows: 

disco genic pain - prevalence 

discogenic pain - clinical features 

sciatica - prevalence 

• sciatica - clinical features 

• state of the annular wall 

natural history of disc herniation. 

Discogenic pain - prevalence 

Schwarzer eL al. (l995d) found in a sample of ninety-two consecutive 

chronic back pain patients undergOing invasive imaging in tertiary 

care that, according to their strict criteria, 39% could be diagnosed 

as suffering from internal disc disruption. Pain and guarded 

movements are present; there is normal radiology and computer 

tomography (CT) imaging. The definitive diagnosis relies on two 

tests: the reproduction of the patient's pain with discography and 

the use of CT discography to reveal internal disc disruption. As a 

comrol, stimulation of at least one other disc should fail to reproduce 
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pain, and to prove disruption a grade 3 radial fissure should be present 

on CT discography 

Using discography to reproduce patients' symptoms has resulted in 

the classification of 75% , 57% and 33% respectively of the 

populations studied as having disco genic symptoms (Ohnmeiss et 

al. 1997; Donelson et al. 1997; Antti-Poika et al. 1990). It will only 

ever be a select group who receive this invasive imaging, namely 

chronic back pain patients in hospital settings who have failed to 

improve with previous conservative care and in whom clear 

indications for surgery have not been found - that is, no definite 

nerve root involvement. Nonetheless, these studies suggest thaL the 

intervertebral disc is the most common single source of back pain. 

Discogenic pain - clinical features 

In patients who have nerve root involvement, direct stimulation of 

the annulus fibrosus has either been unable to provoke leg pain 

(Kuslich et al. 1991) or has done so in only a minority (Fernstrom 

1960). However, in patients who have not had clear signs or 

symptoms of nerve root involvement, leg pain has been commonly 

provoked by discographic stimulation (Park et aL 1979; McFadden 

1988; Milette et al. 1995; Donelson et al. 1997; Ohnmeiss et al. 1997; 

Colhoun et al. 1988; Schellhas et al. 1996). Ohnmeiss et al. ( 1997) 

found that pain referred into the thigh or calf was as common in 

those patients with a grade 2 disruption of the annulus as a grade 3 

disruption. In their sample, those without internal disc disruption 

were Significantly less likely to have lower limb pain than those who 

had a discogenic source of symptoms Referral of pain into the leg 

can clearly be a feature of discogenic pain; in those with nerve root 

involvement, it appears that the leg pain is primarily a result of nerve 

root compression. 

Schwarzer et al. ( 1995d) compared those who had the diagnosis of 

internal disc disruption to those who did not, according to various 

aspects of their clinical presentation. There was no statistically 

significant association between historical or examination findings and 

whether patients had a positive discography Sitting, standing, 

walking, flexion, extension, rotation and straight leg raise were neither 

more likely to aggravate nor relieve pain in patients who had 

disco genic pain than in those whose pain was non-discogenic, nor 
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could pain patterns distinguish the two groups, both having buttock, 

groin, thigh, calf and foot pain. Those with bilateral or unilateral 

pain distribution were more likely to have discogeni<;: pain than those 

with central symptoms 

Rankine et al. (1999) examined the clinical features of patients with 

an HIZ with no evidence of neural compromise. On simple history

taking and clinical examination, they were unable to differentiate 

those with this sign from those without it. Features examined were 

pain referral above or below the knee, aggravation of pain by standing, 

walking, sitting, bending, lying, lifting and coughing, and neurological 

symptoms and signs. None of these variables were more common in 

those with an HIZ, and so they could not define particular clinical 

features that predicted this outer annular disruption. 

A dynamiC mechanical examination is much more successful at 

detecting symptomatic discs and determining the state of the outer 

annular wall (Donelson et al. 1997). Sixty-three chronic patients, 

the majority experiencing pain below the knee with no neurological 

deficits and no clear surgical indications on MRI, underwent 

discography and a McKenzie mechanical evaluation. The experienced 

McKenzie clinicians who conducted the examination were blinded 

to the outcomes from the discography. The clinicians used the 

movement of pain proximally or distally during the examination to 

claSSify the patients as centralisers, peripheralisers or no symptomatic 

change. Their classification was then correlated with the outcomes 

from discography. The criteria for a positive discogram were exact 

pain reproduction and an abnormal image, as long as no pain was 

reproduced at an adjacent level. 

Thirty-one patients were classified as centralisers, sixteen as 

peripheralisers and sixteen as 'no change'. About 70% of centralisers 

and peripheralisers had a pOSitive discogram, whereas only two 

patients (12.5%) in the 'no change' group had a positive discogram. 

Among the centralisers with a positive discogram, 91 % had a 

competent annular wall on discography, whereas among peripheralisers 

with a positive discogram, only 54% had a competent annular wall. 

All these differences were Significant (P < 0.05). 

Thus most centralisers had discogenic pain with a competent annular 

wall, and most peripheralisers also had disco genic pain with a much 
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higher prevalence of outer annular disruption. Symptoms that did 

not change during the mechanical assessment were very unlikely to 

be discogenic in origin. The authors conclude "a non-invasive, low

tech, relatively inexpensive clinical assessment using repeated end

range lumbar test movements can provide considerably more relevant 

information than non-invasive imaging studies. Namely, it can 

distinguish between discogenic and nondiscogenic pain and provides 

considerable help i n  distinguishing between a competent and 

incompetent annulus" (Donelson et al. 1997, p 1 12 1). 

According to this study, if pain centralises or peripheralises, the 

probability of discogenic pain is 72%, while if pain remains 

unchanged the probability of non-discogenic pain is 87% (positive 

and negative predictive values recalculated from original data). 

Centralisation of pain has been recorded in about 50 - 90% of 

populations studied (Donelson et al. 1990, 1991, 1997; Long 1995; 

Delitto et al. 1993; Erhard et al. 1994; Werneke et al. 1999; Sufka et 

al. 1998). It is a very common occurrence in acute and chronic backs, 

and strongly suggests diagnostic implications. 

Sciatica - prevalence 

Disc herniations are the most common cause of nerve root 

involvement in back pain, commonly known as sciatica (Spitzer et 

al. 1987; AHCPR 1994). It has been estimated that this involves less 

than 5% of all those who have back pain (CSAG 1994; Heliovaara et 

al. 1987); some studies give higher estimates. When a definition was 

used of pain that radiated to the legs and that increased with cough, 

sneeze or deep breathing, 12% of those with back pain fit into this 

category (Deyo and Tsui-Wu 1987). A study conducted in Jersey in 

the Channel Islands recorded the frequency of diagnoses given by 

physicians for absences from work because of back pain (Watson ei 

al. 1998). In this group, over 7% were diagnosed as having sciatica 

and a further 5% as having a prolapsed intervertebral disc. Dutch 

GPs diagnosed 14% of over 1,500 patients with radicular pain, and 

most of the rest (72%) with non-specific back pain (Schers et al. 

2000). In tertiary care, the prevalence of neurological symptoms is 

greater; in a study of nearly 2,000 patients, 2 1  % were found to have 

neurological signs and a further 4 1  % had distal leg pain (Ben Debba 

et al. 2000). 
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Sciatica - clinical features 

The classical criteria that need to be present to make the diagnosis of 

a symptomatic disc herniation with nerve root involvement are shown 

in Table 5.1 (Porter 1989; Porter and Miller 1986; Kramer 1990). 

Table 5.1 Criteria for identifying symptomatic disc 

herniation with nerve root involvement 

unilateral leg pain in a typical sciatic root distribution below the 
knee 

s pecific neurological symptoms incriminating a single nerve 

limitation of straight leg raising by at least 50% of normal, with 
reproduction of leg pain 

segmelllal motor deficit 

segmelllal sensory change 

hyporeflexia 

kyphotic anc\Jor scoliolic deformilY 

imaging evidence of a disc protrusion at the relevant level. 

Lumbar disc herniations occur most commonly among young adults 

between the ages of 30 and 40 (Deyo et aL 1990). However, it is 

reponed that 1 - 3% of operations for lumbar disc herniations are 

performed on patients who are under 2 1  years of age (Silvers et aL 

1994), and 4% on those over sixty (Maistrelli et aL 1987). 

Typically the imaging study is done on suspicion of a disc herniation 

because of the clinical presentation of a patient. Variability of signs 

and symptoms is considerable. Over 95% of disc herniations occur 

at the L4 - L5 and L5 - Sl levels, thus the nerves most commonly 

affected are L5 and 51 (Andersson and Deyo 1996). Kramer ( 1990) 

states that about 50% of all herniations may be clearly assigned to a 

Single segmental level, predominantly L5 and S 1. The other cases 

are either not specific enough to be assigned a definite level or else 

more than one root is involved. Another study locates over 97% of 

just over 400 disc herniations at L 4 - L5 and L5 - 5 1  inters paces 

(Konelainen et aL 1985) (see Table 5.2) 

CHAPTER FIVE 191 



92 1 CHAPTER FIVE THE LUMBAR SPINE: MECHANICAL DIAGNOSIS & THERAPY 

Table 5.2 Distribution of single nerve root involvement in 

disc herniations 

Proportion of 
single nerve root 

Segmental leve! involvement 

L2 0.5% 

L3 0.5% 

L4 10% 

L 5  44% 

Sl 54% 

Source: Kramer 1990; Konelainen et al. 1985 

Disc 
herniations 

[nte rspace (%) 

L2-L3 d% 

L3 -L4 <2% 

L4-L 5  57% 

L5 -Sl 41% 

Typically the pain is referred down the lateral (L5) or posterior (Sl) 

aspect of the thigh and leg below the knee into the dorsum of the 

foot and the big toe (L5), or the heel and outer aspect of the foot (S 1) 

(see Table 5. 3 and Figure 15. 1). Nerve root tension signs are present

if L 4, L5 or S 1 are involved, this is the straight leg raise test; if upper 

lumbar (Ll - L3), this is the femoral nerve stretch test. Weakness 

may be present and is found in tibialis anterior (L 4/L5), extensor 

hallucis longus (L5) or the calf muscles (S 1IS2). If sensory deficit 

occurs, this is most common in the big toe (L5) or the outer border 

of the foot (S 1). However, the radicular pain pattern or location of 

sensory deficit is not a definite means of identifying the nerve roOl 

involved. A disc herniation at L4 - L5, although more likely to 

produce symptoms of an L5 lesion, may also produce symptoms of 

an Sl lesion. Likewise, a disc herniation at L5 - SI, although more 

likely to produce symptoms of an Sl lesion, may produce symptoms 

of an L5 lesion (Kortelainen et aL 1985). Herniations al both levels 

may affect both nerve roots. 

Table 5.3 Typical signs and symptoms associated with L4-

S1 nerve roots 

L4 L5 51 

Distribution of (Anterior thigh) (Lateral thigh) Posterior thigh 
pain and sensory Anterior / Lateral leg Posterior leg 
loss medial leg Dorsum of Lateral border 

(Great toe) foot of foot 
Great toe Sole 

MOlor weakness Quadriceps Big toe extension Plantarflexion 
DorSiflexion Extensi.on of Eversion 

the toes 

Reflex Knee Ankle 

Source: Waddell 1998; NiLLa et al. 1993; SmyLh and WrighL 1958; BULler 1991; Kramer 1990 
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Some patients may present with small, isolated patches of distal pain 

rather than the typical dermatomal pattern. Root tension signs, due 

to irritation of the nerve root, occur earlier and more commonly 

than motor, sensory and reflex signs, which only occur once the 

function of the root is disturbed. These findings are variable. Flexion 

in standing, as described in this book, is also a form of root tension sign. 

Flexion increases the compressive force acting on the nerve root 

complex and aggravates symptoms (Kramer 1990; Schnebel et al. 

1989). Patients will generally be made worse in positions of flexion. 

However, sometimes temporary relief may be gained during sitting, 

while the intervertebral foramina are enlarged, but upon returning 

to an upright position symptoms return to their former intensity or 

are worse. Disc-related symptoms are also affected by other activities 

that increase intra-discal pressure, such as coughing, sneezing or 

straining (Kramer 1990) 

Unfortunately, none of the questions or tests that are part of the history 

and physical examination has a high diagnostic accuracy by itself 

(Andersson and Deyo 1996; Deyo et al. 1992; van den Hoogen et al. 

1995; Deville et al. 2000). The history-taking and physical 

examination in patients with suspected lumbar nerve root 

involvement have been shown to involve considerable disagreement 

- Kappa value 0.40 after the history and 0.66 after the examination 

(Vroomen et aL 2000). 

The presence of sciatica has a high sensitivity (0.95) and specificity 

(0.88), but poor diagnostic accuracy in identifying disc herniations 

(Andersson and Deyo 1996; van den Hoogen et al. 1995). The straight 

leg raise test has a high sensitivity, but low specificity, while the crossed 

straight leg raising test is less sensitive, but much more specific 

(Andersson and Deyo 1996; van den Hoogen et al. 1995; Deyo et al. 

1992; Deville et al 2000). The sensitivity of other neurological signs 

tends to be less good, while the specificity is somewhat better. In 

particular, muscle weakness tests have a higher speCificity Patients 

with disc herniations have Significantly less range of forward flexion 

compared to patients with no positive findings, and also Significantly 

more pain distributed in to the legs on extension in standing 

(Stankovic et al. 1999) 
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Most of the studies that these papers review involve surgical cases aL 

the severe end of the pathological spectrum, and so Lheir results are 

based on biased samples that do not correspond to the Lrue range of 

patients; those with definite disc herniations will tend Lo be over

represented. When the prevalence of a disease in a population is 

high as in these studies, the predictive value of tests will be over

inflated. In the back pain population as a whole, in which the 

prevalence of disc herniations is much lower, the predictive value of 

these tests will be poorer. This means a substantial probability of 

false-positive test results (Andersson and Deyo 1996; Deville et al. 

2000). The accuracy of individual tests is likely to be improved by 

considering combinations of responses and tests. 

Upper lumbar disc herniations are relatively rare compared to 

herniations in the low lumbar spine, but they do occur. One series 

of about 1,400 patients identified 73 with herniations Lhat affected 

Ll, l2, and L3 nerve roots (Aronson and Dunsmore 1963) This 

represented only 5% of the total, of whom 70% had involvement of 

L3, 25% involvement of 12 and 5% involvement of Ll. Radiation of 

pain was primarily over the lateral and anterior aspect of the thigh, 

and some cutaneous sensory loss was present in about 50% of patients 

in the same area. Muscle weakness mostly affected quadriceps or 

psoas, but extensor hallucis longus was occasionally affected. The 

knee jerk was reduced or absent in 50% of patients. 

Part of the clinical presentation of acute back pain patients may be a 

deformity of kyphosis and/or scoliosis or lateral shift. The aetiology 

of the shift for a long time has been thought to relate to disc 

herniations (O'Connell 1943, 195 1; Spurling and GranLham 1940; 

Falconer et al. 1948). Conceptually it was imagined that the shift 

occurred to avoid pressure on the nerve root. The widely quoted 

theory suggested that a contralateral shift was an attempt to reduce 

pressure on a nerve root from a disc herniation that was lateral to the 

root, while an ipsilateral shift was an attempt to reduce pressure on 

a nerve root from a herniation that was medial to it (Kramer 1990; 

Weitz 198 1) These theories have now been disproved. Although it 

is described in the literature, clear-cut definitions and standardised 

terminology have not been used. lateral shifts are sLill generally 

believed to relate to disc paLhology (see Chapter 9). 
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State of the annular wall 

Displacement great enough to cause significant deformity can with 

further displacement cause rupture of the annulus and perhaps even 

extrusion of disc material. Deformity is a sign of major displacement, 

as are the other criteria of a significant disc lesion such as constant 

radicular pain, constant numbness or myotomal weakness. If no 

position or movement can provide lasting improvement of symptoms, 

we can surmise an incompetent annular wall in which the hydrostatic 

mechanism of the disc has been lost. The annular wall may have 

been breached by herniated discal material (extrusion or 

sequestration), or else the outer annular wall has become so attenuated 

and weakened as to be incompetent (protrusion). This presentation 

is associated with a poor chance of rapid improvement under conservative 

care as iL is at the extreme end of the pathological continuum. 

However, displacements develop from an embryoniC stage when only 

minor symptoms of spinal pain will be experienced. Being well 

contained by a relatively healthy annulus, minor displacements are 

short-lived and rapidly reversible, being at the minor end of the 

continuum. A less extreme clinical presentation on the continuum is 

intermittent leg pain and neurological symptoms that are influenced 

by movements and positions. In this instance we may surmise an 

intact annular wall, a functioning hydrostatiC mechanism, and a 

displacement which loading can either push to the periphery or to 

the centre of the disc. Positions and movements may be found that 

have an effect on the displacement with a consequent increase or decrease 

of pressure on the symptom-generating annulus and/or nerve root. 

"The symptoms caused by a dish protrusion vary because the 

protruding dish tissue is still part of an intact osmotic system and 

participates in the pressure-dependent changes of volume and 

consistency of the dish. As long as the protruding tissue is covered by 

strong intact lamellae of the annulus fibrosus, the displaced fragment 

can relocate bach into the center of the dish . . . .  In some cases the 

protruded tissue can displace further and rupture the annulus fibrosus 

as a disc extrusion" (Kramer 1990, p. 128). 

Disc herniations thus represent a continuum, at the severe end of 

which the annulus is ruptured and breached by an extrusion or a 

sequestrum is extruded from the disc into the spinal or vertebral 

canal. In such a case recovery will only occur slowly with the passage 
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of time if treated conservatively or else the patient is a likely case for 

surgery. At the less extreme end of the continuum a protrusion may 

be the source of symptoms, held in place by a competent annulus. 

The hydrostatic mechanism of the disc is still intact, and with the 

use of repeated movements and sustained postures the displacement 

may be reduced and the symptoms resolved. Therefore a key clinical 

decision arises as to whether the annulus is competent and the 

displacement still responds to mechanical forces, or it is incompetent 

or ruptured and no longer amenable to lasting changes. Pathologically 

and clinically, the distinction is between a protrusion with a competent 

annular wall and an extrusion/sequestration (Table 5.4) It is those 

with an incompetent or ruptured annular wall who are possible 

surgical candidates - see next section. 

Table 5.4 Differences between sciatica due to a protrusion or 

an extrusion/sequestration 

Disc protrusion 

LBP =1> thigh / leg pain 

Gradual onset leg pain 

Onset leg pain LBP remains the same 

Postural variation ++ 

Intermittent / constant pain 

Intermittent / constant tingling 

Variable deformity 

Variable weakness 

Moderate / variable tension signs 

Movements able to decrease, abolish 
or centralise sym ptoms 

Possible neck pain 

LBP = low back pain 

Disc extrusion/sequestration 

Leg pain» LBP / No LBP 
Distal pain ++ 

Sudden onset leg pain 

Onset leg pain LBP eases or goes 

Less postural variation 

Constant pain 

Constant numbness 

Constant deformity 

Motor deficits 

Major, constant tension signs 
Crossed straight leg raise 
positive 

Movement increases distal 
symptoms 
No movement able to decrease, 
abolish or centralise symptoms 
in a lasting way 

Severe restriction walking 
capacity 

Source: Kramer 1990; Brismar cL al. 1996; Bcallie cl al. 2000; Pople and Griffith 1994; Vucclic 
el al. 1995; Uden and Landin 1987; McKenzie 1981; Jonsson el al. 1998; Jonsson and 
Slromqvisl 1996b 
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Natural history of disc herniation 

Given the difficulties of case definition, heterogeneity of pathology 

and presentation , recruitment bias, inadequate follow-up and variable 

interventions, identifying the natural history of disc herniations is 

difficult. Considerable variabilily in the history of those with disc 

herniations will be seen. Some will make a speedy and spontaneous 

recovery, while others will run a protracted course despite multiple 

conservative treatment interventions. Just as the underlying pathology 

varies, so too does the potential for easy resolution. 

It should also be borne in mind that the correlation between the 

morphological abnormality and symptoms is not straightforward. 

Disc herniations may exist in the asymptomatic population (Boos et 

al. 1995), symptoms may resolve with little regression of a herniation 

and symptoms may show little change with a substantial reduction 

in herniation size (Matsubara et al. 1995). 

Nonetheless, it is generally considered that the natural history of 

disc herniation if left untreated is positive, if rather protracted (Saal 

1996; Kramer 1995; Weber 1994) The worst pain from discogenic 

sciatica is in the first three weeks, when any inflammatory response 

is most intense and the mechanical effect of the extruded disc material 

is greatest (Kramer 1995). It is recommended, because of the positive 

natural history within the first three months, that surgery is rarely 

indicated before six to twelve weeks (Saal 1996). It is also suggested 

that neither the failure of passive conservative care nor imaging test 

results and the presence of neurological deficit should be used as 

sole criterion for proceeding with surgical intervention. The only 

specific indicators for early surgery are (Saal 1996): 

cauda equina syndrome 

progressive neurological deficit 

profound neurological deficit (e.g. foot drop) showing no 

improvement over six weeks. 

A trial evaluating the effect of NSAIDs in the management of sciatica 

used a placebo control group, which allows a reasonably true 

assessment of natural history Weber et al. (1993) compared piroxicam 

to a placebo in over 200 patients with acute sciatica; there was no 

difference in outcomes between the two groups. Over the first four 

weeks, average pain on the visual analogue scale improved from about 
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five and a half out of ten to two out of ten, function improved 

markedly and 60% were back to work. There was no funher 

improvement in leg symptoms at three months or one year, while 

back pain was reported to be worse at three months but the same at 

one year as at four weeks. About 40% of patients still complained of 

back ancl!or leg pain, and 20% were still out of work at one year. 

Previous episodes of sciatica were associated with poorer prognosis. 

The natural history and clinical course of patients with nerve root 

signs and symptoms may be poor. Of eighty-two consecuLive patienLs 

followed for a year following in-patient conservative therapy, only 

29% were fully recovered and 33% had come to surgery (Balague eL 

al. 1999). Most recovery occurred in the first three months, after 

which there was little further improvement (Figure 5.1). A positive 

neurological examination was associated wiLh failure to recover at 

one year. However, surgery is not a simple panacea; 5 - 15% of 

surgical candidates have poor outcomes and further operaLions 

(Hoffman et al. 1993). In a Finnish study, 67% of 202 patients, 

whether having had surgery or not, continued to have significant 

problems as long as thirteen years after the onset of severe sciatica 

(Nykvist et al. 1995). 

Figure 5.1 Recovery from severe sciatica 
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Bed-rest has been shown to be no more effective than 'watchful 

waiting' in acute sciatica (Vroomen et al. 1999). The latter group was 

instructed to be up and about whenever possible, but to avoid 

straining the back or provoking pain, and were allowed to go La 

work. Both groups used NSAlDs and analgesics. In both groups at 

two weeks about 70% reported some improvement and 35% a great 
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improvement; on the visual analogue scale average pain in the leg 

was reduced from sixty-five to forty, and average pain in the back 

from forty-seven to thirty. At twelve weeks, 87% of both groups 

reponed improvement and pain scores had fallen to fifteen in the leg 

and twenty in the back. The leg pain was worse initially, but overall 

improved more than the back pain (Figure 5.2). About 18% of both 

groups received surgery ultimately. 

Figure 5.2 Recovery from sciatica in first three months 
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Numerous sLudies have noted the regression of disc herniation when 

patients have been exposed to repeat imaging studies and conservative 

Lreatment. UnforLunately these studies are unable to define the time

scale of recovery, only its occurrence. Regression of herniation and 

improvement or resolution of symptoms usually occurred within six 

months or a year, although some follow-up studies were done up to 

two years after initial assessment. Maigne et al. (1992) performed 

repeat CT scans on forty-eight patients, all of whom showed a 

reduction in herniation, in eight of which this was between and 50% 

and 75% and in thirty-one between 75% and 100% reduction in 

size. Regression was seen in fourteen out of twenty-one patients on 

repeat CT scans (Delauche-Cavallier et al. 1992), and twenty-five 

out of thirty-six herniations (Ahn et al. 2000b). Larger herniations, 

and extrusions or sequestrations rather than protrusions, have 

repeatedly shown a greater tendency to decrease in size (Maigne et 

al. 1992; Matsubara et al. 1995; Delauche-Cavallier et al. 1992; Ahn 

et al. 2000b; Bozzao et al. 1992; Komori et al. 1996) 

Regression of the disc herniation is generally associated with an 

improvement in symptoms, although not always exactly. In thirteen 
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patients whose leg symptoms resolved with conservaLive treatment, 

eleven demonstrated resolution or improvement in the disc 

herniation, but in two the size of herniation was unchanged (Ellenberg 

et al. 1993). The absolute area and sagittal and transverse 

measurements of the disc herniation have been shown to correlate 

with symptoms (Thelander et al. 1994). Constant symptoms were 

associated with larger herniations than intermittent symptoms, which 

were associated with larger herniation compared to those with no 

pain. The area of herniation decreased markedly over time, mirroring 

an improvement in symptoms. Teplick and Haskin (1985) reported 

on eleven patients with regression or disappearance of herniation, in 

nine of whom the associated radicular symptoms resolved. Bush eL 

al. ( 1992) followed up over a hundred patients treated with epidural 

injections. At one year 14% had undergone surgery, and in the 

remaining patients pain was reduced by 94%. Complete or partial 

regreSSion had occurred in 75% of the disc extrusions and 26% of 

the disc protrusions. Eleven patients with extrusions who had a repeat 

MRI at a median time of twenty-five months all had a regression of 

the herniation and resolution of their sciatica (Saal et al. 1990). 

It is suggested that recovery from neurological deficit i.s variable, 

again depending upon the initial insult to the nerve root (SaaI1996) 

(see Table 27 2) Spontaneous recovery, when likely LO occur, will 

generally show initial signs of improvement in the first three to six 

weeks. 

Table 5.5 Recovery from neurological deficit 

Degree of 
Possible nerve Pattern of 
pathology damage Presentation recovery 

Neurapraxia Mild Mild sensory loss, Recovers in 6 - 12 
with/without mild weeks 
motor deficit 

Axonotmesis Moderate Absent reflex, Recovers in 3 - 6 
moderate motor months 
deficit, numbness 

Axonotmesis Severe Absent reflex, May take up to one 
Severe motor deficit, year to improve, or 
numbness may not recover 

fully at all 

Source: Saal 1996 
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The natural history of disc herniations is generally good. Major 

improvements in symptoms and function happen in the first three 

or [our weeks, while recovery from neurological deficit occur more 

slowly. After three months further recovery is less certain, so patients 

who still have symptoms at this point are not guaranteed the normal 

good natural history Patients who have more severe pathology, such 

as extrusions and sequestrations, are as likely to have a good recovery, 

and may in [act do better than those with protrusions. However, 

despite the generally good prognosis, a substantial minority will have 

persistent symptoms at one year, and many will improve but not 

become fully symptom-free. 

Conclusions 

Recognition of symptomatic discogenic pain is problematic, as no 

specific signs or symptoms exist. However, a mechanical evaluation 

may accurately detect disco genic pain from assessment of symptom 

location change or lack of it. The signs and symptoms denoting 

sciatica include pain patterns, paraesthesia, muscle weakness and 

tension signs; these are variably present. Lateral shifts may be present 

and may be associated with poor prognosis if correction is not 

possible. Definite and proven sciatica due to an irreducible disc 

herniation is one of the few indicators for possible surgical 

intervention. 

The primary source of symptomatic disc herniations is posterior or 

postero-Iateral, with the latter being the most important cause of 

radicular pain. Anterior and vertebral herniations have a much more 

limited role in symptoms. The first key clinical decision concerns 

the postural loading that may reduce the disc displacement: should 

the patient be flexed or extended, or moved laterally? The second 

clinical decision concerns the abi.lity to affect the disc displacement 

in a lasting way: is this a contained lesion with the hydrostatic 

mechanism intact, or has the annular wall been breached or become 

incompetent7 Factors in the history may help us to determine these 

issues, which should be confirmed by the patient's response to a full 

mechanical evaluation. 
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6: Biomechanics 

Introduction 

Certain principle movements are available at the lumbar vertebrae. 

Range of movement varies considerably between individuals and may 

be affected by age and by the presence of back pain. Postures alter 

the sagittal angle of the lumbar vertebrae. Different movements and 

positions have various mechanical effects on the spine. Sustained 

movements have a different effect to single movements. Due to the 

biomechanical properties of collagenous tissue, the loading history 

on the spine may be significant. Experimental studies provide in 

vitro information about the effects of loading strategies. 

This chapter considers some of the effects and characteristics of 

common postures and movements as revealed by physiological, 

clinical and experimental data. For a more detailed consideration of 

biomechanics, it is recommended that a clinical anatomy text be 

consulted CBogduk 1997; Oliver and Middleditch 1991; Twomey 

and Taylor 1994a, 1994b; Adams 1994). 

Sections in this chapter are as follows: 

movements at the lumbar spine 

• range of movement 

• lumbar lordosis 

• loading strategies and symptoms 

effect of postures on lumbar curve 

biomechanics of the lumbar spine 

time factor and creep loading 

creep in the lumbar spine 

optimal sitting posture 

• effect of time of day on movements and biomechanics 

• effect of posture on internal intervertebral disc stresses. 
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Movements at the lumbar spine 

The principal movements available at the lumbar spine as a whole 

and its individual motion segments are axial compression and 

distraction, flexion, extension, axial rotation and lateral flexion. 

Horizontal translation does not occur as an isolated or pure 

movement, but is involved in axial rotation (Bogduk 1 997). There is 

considerably more sagittal movement available in the lumbar spine 

than rotation or lateral flexion, especially at the lowest segments. 

Flexion is substantially greater than extension. 

Range of movement 

Mobility o[ the lumbar spine varies considerably between difrerent 

individuals. 1t may also be influenced by the following [actors: age, 

�ex, ligamentous laxity, genetics and pathology (Oliver and 

liddleditch 1991). In individuals, age and back pain are the most 

,ni[icant causes of variable movement paLLerns over time. 

Age 

Age causes increased stiffness of the motion segment and a decline 

in total range. From childhood to 60-year-olds there is nearly a halving 

of sagittal and frontal plane movements. During adulthood the change 

is less marked, but still it declines by about a quarter (Twomey and 

Taylor 1994a, 1994b). However, standard deviation accounts for up 

to 23% of the mean range of movement - there is a considerable 

range of what is 'normal'. This means a stiff and sedentary 40-year

(:)ld may display less mobility than a flexible and active 60-year-old. 

Back pain 

In general, patients with back pain are less mobile than asymptomatic 

individuals; however, there is such a wide spectrum of mobility that 

assigning people to diagnostic groups on the strength of movement 

loss is very difficult (Adams and Dolan 1995). Several studies have 

. found differences in the range of movement between back pain 

patients and controls. Patients with back pain have been found to 

have significantly less flexion than control groups without pain 

(Pearcy et al. 1985; McGregor et al. 1995), and patients with tension 

signs showed significantly less flexion and extension (Pearcy eL al. 

1985). Groups with back pain have been found to have a significantly 

diminished range of spinal extension compared to controls without 

back pain (Pope et al. 1985; Beauie eL al. 1987). 
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Thomas et al. (1998) found a statistically significant reduction in all 

planes of movement in a back pain group compared to a control 

group. About 90% of patients had at least one restriction of the seven 

LesLed, while 40% of controls had at least one restriction. The presence 

of Lhree or more restrictions was found in 50% of patients, but only 

in 3% of Lhose without symptoms. The largest differences between 

back paLients and asymptomatic controls were in standing extension 

(12 degree difference) and finger-to-floor flexion (10 centimetre 

difference). Waddell et al. (1992) found measures of total flexion 

and eXLension, among other measurements, to successfully 

discriminate patients from controls. 

Range of movement has also been shown to improve with patient 

recovery (Pearcy et al. 1985; Magnusson et al. 1998a). Improvements 

in impairment and disability can clearly discriminate those who are 

successfully treated and those who fail treatment (Waddell and Main 

1984) 

Because of the high degree of variability between individuals, 

deLecLing impairment due to back pain is problematic (Sullivan et al. 

1994) For example, if an individual's normal range was above 

average, a loss of movement due to back pain may go undetected. 

AnoLher individual, whose mobility is well below average, may give 

Lhe appearance of impairment but be asymptomatic. The key contrasts 

are beLween the patients present ability to move compared to normal 

and how this changes over time. 

Time of day 

Time of day affects an individual's fleXibility, with increased range 

laLer in the day. Other aspects of spinal mechanics also change (see later 

secLion - EJJect of time of day on range oj movement and biomechanics). 

Lumbar lordosis 

The relaLionship between back pain and the lumbar lordosis has been 

evaluaLed in several studies with contradictory findings. Several 

sLudies have found that the lumbar lordosis of back pain subjects 

was Significantly less than a control group without back pain Uackson 

and McManus 1994; Simpson 1989; Magora 1975; Magora and 

Schwanz 1976). However, other studies have found no differences 

beL ween sym pLomatic and asymptomatic groups and did not correlate 

C H A PTE R S I x 1 1  05 



1 os 1 Cil A PTE R S IX T H E  LUMBAR SPINE : ME CHANICAL DIAGNOSIS & THERAPY 

loss of lordosis with back pain (Hansson eL ol. 1985; Pope eL 01. 1985; 

Torgerson and Dotter 1976; Frymoyer et of. 1984) 

Burgin et 01. (2000) undertook a systematic hterature review of 

postural variations and back pain, for which they identified six further 

studies. These demonstrated an association between an increased or 

decreased lumbar lordosis and back pain. However, as no study used 

a longitudinal prospective study deSign, a cause-and-effect 

relationship could not be established. 

The range of what should be considered a normal lumbar lordosis is 

considerable (Torgerson and Dotter 1976; Jackson and McManus 

1994; Hansson et ol. 1985; Dolan et 01. 1988) [n a study in which 

measurements were made in 973 pain-free individuals, the mean 

lumbar lordotic angle was 45 degrees, with most of the sam pie fall ing 

somewhere in the range 23 - 68 degrees (Fernand and Fox 1985). 

Given that the range of normal lordosis is so wide, identification of 

abnormality by observation only, as in the radiography studies above, 

is clearly difficult, if not impossible. An individual may have always 

had a small lordotic angle but no back pain; alternatively, in an 

individual who normally has a large lordotic angle, the advent of 

back pain may be accompanied by a reduced but still normal angle. 

Simply using observation, only very severe alterations should be given 

clinical significance. For instance, a recent onset inability to extend 

and absent lordosis is clinically relevant. Ultimately, the only way to 

test the correlation between the lumbar angle and symptoms is to 

alter the posture and record the symptomatic response. Most studies 

that have observed the role of posture in spinal problems have failed 

to make a direct correlation between posture and symptoms at the 

sam.e time. 

Loading strategies and symptoms 

A few studies have made direct correlations between postures 

assumed and symptoms. Some studies have looked at the effect of 

different seating positions and comfort in asymptomatic populations. 

These studies are mentioned in more detail in the chapter on postural 

syndrome. The consistent finding is that seating that helps maintain 

the lumbar lordosis is generally found to be most comfortable, while 

more flexed postures were much more likely to produce discomfort 
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or pain (Harms 1990; Eklund and Corlett 1987; MandaI 1984; 

Knutsson et al. 1966) 

The study of Harms-Ringdahl (1986) of healthy volunteers has shown 

the effect of sustained loading in the cervical spine. They maintained 

a protruded head posture and began to feel pain within two to fifteen 

minutes, which increased with time until they were eventually forced 

to discontinue the posture. 

Mechanical diagnosis and therapy uses the concept that sustained 

postures and movements cause symptoms to decrease, abolish, 

centralise, produce, worsen or peripheralise. Certain therapeutic 

loading will have a favourable effect on symptoms and should be 

encouraged, while other loading has an unfavourable effect on 

symptoms and should be temporarily avoided. The next chapter 

discusses the phenomenon of centralisation at length. In the 

subsequent chapLer, which reviews relevant literature, a section looks 

at studies that have investigated directional preference. This is the 

concept that patients with symptoms find their pain worsens with 

certain postures or movements, often but not always with flexion, 

and improves with the opposite posture or movement, often but not 

always with extension. 

This is illustrated in the stud y by Williams et a1. (1991) that compared 

the effects of two sitting postures on back and referred pain over a 

twenty-four- to forty-eight-hour period. There was a Significant 

reduction in back and leg pain at all test points in the group that had 

been encouraged to maintain their lordosis and were provided with 

a lumbar roll. There was no change in severity of leg symptoms, but 

there was a worsening of back pain in the group who had been 

instructed to maintain a flexed posture when sitting. Centralisation 

above the knee occurred in over half the lordotic group, while 

peripheralisation occurred in 6%. Centralisation was reported in 10% 

of the flexion group, and peripheralisation in a quarter of the group. 

The role of posLure in predisposing to back pain incidence and then 

in perpetuating or aggravating it once present is considered in Chapter 

2, and studies inlO directional preference are referred to in Chapter 

11. Different postures clearly have different effects on symptoms, 

and consequently a good understanding of the biomechanics of 

posture on the lumbar spine is important. 
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Effect of postures on lumbar curve 

Everyday positions, movements and activities affect the lumbar spinal 

curve. These positions, whose physiological effect is well known, are 

the ones asked about during the patienl interview In the sagillal plane 

certain activities are fundamentally activities of flexion, some acLivities 

of extension and some may be either (Table 6.1 and Figure 6.1). 

Table 6.1 Effect of different postures on the spinal curve 

Postures oj fleXion Postures oj extension Variable postLIres 

Sitting 

Bending 

Standing 

Walking 
Supine lying (legs extended) 
Prone lying 

Side lying 

Standing I walking 

Upright postures, such as standing and walking, are primarily 

activities of extension. When standing straight the lumbar lordosis 

is emphasised; comparatively, when sitting it is reduced considerably, 

and the spine becomes more flexed (Lord et al. 1997; Andersson ct 

al. 1979; Dolan et al. 1988; Keegan 1953). Walking increases 

extension as the hind leg anteriorly rotates the pelvis, accentuating 

the lordosis (McKenzie 1981) 

Figure 6.1 The effect of different postures on the lumbar curve 
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A. Standing - lordosis and anterior pelvic rotation 
B. Sitting upright - reduced lordosis 
C. Sitting slouched - kyphosis and posterior pelvic rotation 

Sitting 

When moving from standing to unsupported sitting, the lumbar 

lordosis decreases by on average 38 degrees, most of til is movement 

occurring with the rotation of the pelvis, which on average accounls 
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for 28 degrees (Andersson et al. 1979). Sitting is primarily an activity 

of flexion; however, the amount is dependent upon numerous other 

factors. Sitting relaxed produces the most lumbar flexion, crossing 

Lhe legs flexes the spine and sitting erect produces less extension 

Lhan uprighL sLanding (Dolan et al. 1988). Thus, although Sitting is a 

more flexed posture than standing, several factors may influence the 

degree of flexion that is attained (Table 6.2) 

A backrest has some affect on lessening flexion in sitting, but a lumbar 

support has a more Significant influence with increased support 

causi ng increasing lordosis, although the exact position of the support 

is less importanL (Andersson et aL 1979) A Significant factor in the 

angle of the lumbar spine when sitting is the rotation that occurs at 

Lhe pelvis. As the pelvis roLaLes posteriorly, as in slumped sitting, the 

lumbar spine is made to flex; as iL rotaLes anteriorly, as in erect sitting, 

the lumbar spine is made to extend (Black et al. 1996; Andersson et al. 
1979; Majeske and Buchanan 1984). The use of a lumbar roll facilitates 

a di rect increase in the lordosis as well as ensuring a more anteriorly 

roLated pelvis (Andersson et al. 1979; Majeske and Buchanan 1984) 

The angle between the thighs and the trunk has an effect on the 

lumbar cur vature due to tension in the posterior thigh muscles 

(Harms 1990). Increasing hip flexion rotates the pelvis posteriorly 

and has the effect of flattening or flexing the spine (Keegan 1953). 

Thus, sitting with the knees above the hips, as is common on many 

settees/lounge chai rs or car seats, flattens the spine. 

Table 6.2 Factors that affect the spinal curve in sitting 

Factors that accentu.ate the lordosis 

Anterior rotation of pelviS 

Hip extension 

Backrest inclined backwards 

Lumbar support/roll 

Bending 

Factors that increase j7exion 

Posterior rotation of pelviS 

Hip/knee flexion 

Crossing legs 

Leaning forward is obViously an activity of flexion. Bending fully 

causes more flexion of the lumbar spine than sitting (Keegan 1953). 

Flexion moments are exerted on the lumbar spine when a person 

leans forward; the further they lean, the greater the resulting moment. 

The magnitude of the flexion moment is a product of the weight of 

the trunk above the spine and the distance from the spine to the line 
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of gravity acting through the trunk, known as the moment arm. The 

greater the moment arm, for instance if a person were to lean forward 

and hold a weight in outstretched hands, the greater the force acting 

on the spine (Bogduk 1997). Lowering one's height by squatting 

produces less flexion of the spine than purely bending forward 

Lying 

The shape of the spinal curve in lying is dependent upon the position 

adopted. Three basic postures are available: side, prone or supine. 

In side lying the spine may be either flexed or extended depending 

on the position of the legs. Increasing hip flexion, with its concomitant 

posterior rotation of the pelviS, flattens the lordosis, wh ile increasing 

amounts of hip extension accentuate it. Lying in the foetal position 

is one of extreme flexion, while lying with hip or hips extended tends 

to extend the spine. Side lying also causes a degree of lateral translation 

towards the side the individual is lying on (McKenzie 1981). In supine 

lying, the spinal curve is dependent upon the position of the legs. 

With knees and hips extended, the anterior thigh muscles anteriorly 

rotate the pelvis and increase the lordosis, while with hip and knee 

flexion the pelviS rotates posteriorly and the spine flattens. Prone 

lying for most people is a position of relative lumbar extension. 

Biomechanics of the lumbar spine 

Biomechanics (Breig 1961) is the study of changes in anatomical 

structures occurring during movements of the body. Flexion and 

extension involve two components - sagittal rotation and sagittal 

translation. For instance, in flexion there is a combination of anterior 

sagittal rotation and anterior translation of the lumbar vertebrae 

(Oliver and Middleditch 1991). 

With flexion, the intervertebral disc is compressed anteriorly and 

the posterior annulus is stretched. Flexion causes a posterior 

displacement of the nucleus pulposus (Shah et al. 1978; Krag et al. 

1987; Shepperd et al. 1990; Shepperd 1995; Schnebel et al. 1988; 

Beattie et al. 1994; Fennell et al. 1996; Brault et al. 1997; Edmondston 

et al. 2000) The movement causes a lengthening of the vertebral 

canal and places tension on the spinal cord and the peripheral nervous 

system. Intradiscal pressure, measured in the nucleus pulposus, 

increases by up to 80% in full flexion (Adams 1994). 
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With extension, the intervertebral disc is compressed posteriorly and 

the anterior annulus is stretched. The movement is associated with 

impacting of the spinous processes, or the inferior articular processes, 

on the lamina below. Loading may be concentrated in the area of the 

pars interarticularis (Oliver and Middleditch 1991). Extension causes 

an anterior displacement of the nucleus pulposus (Shah et al. 1978; 

Krag eL al. 1987; Shepperd et al. 1990; Shepperd 1995; Schnebel et 

al. 1988; Beattie et a1. 1994; Fennell et al. 1996; Brault et aL 1997; 

Edmondston eL al. 2000). Extension reduces the size of the vertebral 

canal and intervertebral foramen. Nuclear pressure is reduced by up 

to 35% in extension (Adams 1994). 

For a detailed analysis of movement, coupled movements, the control 

and restraint of movement and the effects of testing spinal segments 

to failure, readers are referred to clinical anatomy texts (Bogduk 1997; 

Oliver and Middleditch 1991; Twomey and Taylor 1994a, 1994b; 

Adams 1994). 

Time factor and creep loading 

Various studies in asymptomatic volunteers have demonstrated the 

role of sustained loading in the generation of spinal pain (Harms 

1990; Harms-Ringdahl 1986; Eklund and Corlett 1987). It is not 

the act of slouched sitting or, in the cervical spine, protrusion of the 

head that causes the ache to appear, but rather the maintenance of 

this end-range position for a sustained period. With muscular activity 

reduced, the mechanical stress falls mostly on non-contractile articular 

and peri-articular structures such as ligaments, joint capsules and 

the intervertebral disc. The effect of sustained or repeated loading 

on collagenous structures has an important role in the pathogenesis 

and maintenance of musculoskeletal problems. 

Insidious onset back pain is more common in life than sudden injury. 

Experimental findings offer supportive evidence that explain this 

phenomenon by fatigue damage, which occurs at low loads with 

accumulative stress (Dolan 1998; Adams and Dolan 1995; Wilder et 

al. 1988). This highlights the role of loading history in spinal 

mechanics and the aetiology of back pain - for instance, sustained 

loading generates stress concentrations in the posterior annular fibres 

(Adams et al. 1996b), which may be a cause of pain in vivo (McNally 

eL a1. 1996). As the largest avascular structure in the body, the 
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intervertebral disc is particularly prone to fatigue failure as it has a 

very limited capacity for repair or remodelling (Adams and Dolan 

1995, 1997). Creep loading in flexion, together with anterior 

translation with time, may be a cause of distortion or structural 

damage to any collagenous spinal structure. Attenuation and fissuring 

in the lamellae of the annulus, or weakening of ligaments and joint 

capsule, are all possible with sustained loading (Adams et al. 1980; 

Twomey et al. 1988). 

Creep, hysteresis and set 

If a constant force is left applied to a collagenous structure for a 

prolonged period of time, further movement occurs. This movement 

is very slight; it happens slowly, is imperceptible and is known as 

creep (Bogduk 1997). Creep is the result of rearrangemem of collagen 

fibres and proteoglycans and of water being squeezed from the tissue. 

Brief stress does not act long enough on the tissue to cause creep, 

whereas sustained force allows displacement to occur so that 

elongation of the structure occurs. 

Upon release from the force, as long as this has not been excessive, 

the structure begins to recover. However, restoration of the initial 

shape of the structure occurs more slowly and to a lesser extent than 

the initial deformation. The rate at which recovery happens between 

loading and unloading is known as hysteresis (Bogduk 1997). lnitially 

the structure may not return to its original length, but remain slightly 

longer. This difference between initial and final length is known as 

set. This often occurs after creep, but if the interval between creep 

loading is sufficient, full recovery may occur and the structure 

eventually returns to its original shape. Depending upon the tissues 

and the forces applied, structures may be temporarily lengthened if 

loading is tensile or compacted if loading is compressive. 

However, if the collagen fibres are not given enough time to recover 

before creep loading occurs again, or if creep loading has caused the 

bonds between and within collagen fibres to be broken, the set may 

persist indefinitely. Thus normal forces applied over lengthy and 

repeated periods of time may cause an alteration of the mechanical 

properties of collagenous structures. Not only may ligamems, capsules 

or parts of the disc become lengthened and less capable of fulfilling 

their normal mechanical functions, but also the structure may become 

vulnerable to injury. In this way tissues may become susceptible to 

fatigue failure. 
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After sustained or repetitive normal mechanical stresses, structures 

may fail aL loads that are substantially less than that needed to cause 

damage with a single application of force. While one loading has no 

deleterious affect upon the tissue, the same loading, within normal 

bounds, prolonged or frequently applied may eventually lead to 

disruption of the tissue. "The clinical importance oj Jatigue Jailure is 

that damage to tissues may occur without a history oj major or  obvious 

trauma" (Bogduk 1997, p. 77); hence 'no apparent reason' for the 

onset of musculoskeleLal problems is so common. 

Creep in the lumbar spine 

Flexion creep loading 

Creep has a profound effect on the mechanical properties of the 

motion segment (Adams 1994) Experimentally the effects of creep 

in the lumbar spine have been studied relative to flexion, extension 

and axial loading (reviewed by Twomey and Taylor 1994a, 1994b) 

During creep loading, in flexion the anterior part of the disc is 

compressed, the posterior part is stretched and the zygapophyseal 

joint surraces are compressed. Fluid is expressed from the soft tissues 

so that there is relative deprivation of nutrients. There is progressive 

anLerior movement, so Lhat the range of flexion increases. During 

sustained flexion, creep causes an increase in the flexion angle of 10% 

in LWenLy minuLes (McGill and Brown 1992). Sustained flexed postures 

also have the effecL of red uci ng the resiSLance of the spinal ligaments, 

Lherefore making Lbe spine weaker and more susceptible to injury -

holding a flexed posture for five minutes reduces resistance by 42%, 

bolding iL for an hour reduces resistance by 67% (Bogduk 1997). 

"If the amount oj'creep' involved aJter prolonged load bearing in fleXion 

is considerable, then recovery back to the original starting posture 

(hysteresis) is extremely slow. It takes considerable tim.e Jor the soJt 

tissues to imbibe fluid aJter it has been expressed during prolonged 

Jlexion loading. Many occupational groups (e.g. stonemasons, 

bricklayers, rooJing carpenters and the like) regularly submit their 

lumbar spines to this category oj insult. They work with their lumbar 

col.umn Jully flexed and under load Jor considerable periods oj time. 

There is oJten little movement away Jrom the Jully flexed position once 

it has been reached, and little opportunity Jor recovery between episodes 

oj work in this position" (Twomey and Taylor 1994a, p. 144). 
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Sustained loading in flexion causes creep deformation of the lumbar 

vertebral column that progresses with time, and from which there is 

not immediate recovery, especially in older specimens. This 

predisposes the spine to be more susceptible to flexion injuries 

(Twomey and Taylor 1982; Twomey et al. 1988). Disc mechanics 

depend upon loading history as well as the load that is applied (Adams 

et al. 1996b). Flexion and fatigue loading to simulate a vigorous day's 

activity (Adams and Hutton 1983) and one hour of sitting (Wilder et 

al. 1988) have been shown to produce distortions, weakening and 

radial fissures in the lamellae of the annulus. Static loading to simulate 

extended and flexed sitting postures found that the latter generated 

considerably greater tensile force in the region of the posterior annulus 

(Hedman and Fernie 1997) 

The role of repeated and sustained flexion postures in the aetiology 

of structural damage to spinal tissues has been explored 

experimentally. A modelling experiment has shown that bending may 

cause annular failure as the strain is highly localised in the posterior 

disc and if increases in fibre length exceed 4%, the annulus would 

be damaged (Hickey and Hukins 1980). Computer-generated disc 

models predict posterior annular fissuring will occur with flexion 

and compression (N atarajan and Andersson 1994; Shirazi -AdI1989, 

1994; Lu et al. 1996). Sustained flexion loading may lead to distortion 

and rupture of the annulus, which may be followed by extrusion of 

disc material (Adams and Hutton 1983, 1985a; Gordan et al. 1991; 

Wilder et al. 1988). Flexion and compression, with or without lateral 

bending or rotation, may cause disc prolapse, which may be sudden 

or gradual (Adams and Hutton 1982, 1985a; McNally et al. 1993; 

Gordan et al. 1991). However, these events are not easily produced 

and structural failure in the intervertebral disc may involve internal 

damage to the annulus rather than prolapse of disc material (Adams 

and Dolan 1995). 

In  contrast to the above effects, flexed postures have several 

physiological and mechanical advantages. Flexion is said to improve 

the transport of metabolites in the intervertebral disc and reduce the 

stress on the zygapophyseal joints and on the posterior half of the 

annulus fibrosus. It gives the spine a high compressive strength and 

reduces the stress peaks in the posterior annulus fibrosus (Adams 

and Hutton 1985b; Adams et al. 1994). 
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Extension creep loading 

Compared to flexion, prolonged maintenance of an extended posture 

when working is unusual, although prolonged standing tends to 

increase the lordosis. However, high peaks of repetitive extension 

loading occur in certain sports, such as fast bowlers in cricket, 

gymnasts and high jumpers. The forces involved are considerable as 

the inferior articular process impacts on the lamina of the vertebrae 

below - with the highest concentration on the pars interarticularis. 

Repetition of extension and flexion movements may cause fatigue 

fractures of the pars interarticularis - which is the site at which 

spondylolysis occurs (Twomey and Taylor 1994b) (see section in 

ChapLer 13 for more detailed consideration) 

Axial creep loading 

Axial creep loading occurs each day after the recumbent posture 

during sleep. The pressure sustained by the intervertebral discs causes 

a loss of fluid, amounting to a 10% loss in disc height. The fluid loss 

means that the individual is 1 - 2 % shorter at the end of the day, and 

the loss is made up during sleep when the discs are rehydrated due 

to the osmotic pressure of the proteoglycans. Rehydration occurs 

more rapidly in the flexed than in the extended position (Bogduk 

1997). The average change in human stature throughout the day is 

abouL 19mm (Adams et al. 1990). In effect, the disc swells during 

the night and is compressed during the day. The changes in disc 

height occur rapidly: 26% of the loss over eight hours upright occurs 

in the first hour and 41 % of recovery over four hours occurs in the 

first hour of rest (Krag et al. 1990). 

Optimal sitting posture 

Two recent studies (Harrison et al. 1999, 2000; Pynt et al. 2001) 

have reviewed the evidence relating to the optimal sitting and driving 

posture. Harrison et al. (1999), in a thorough review of  the 

biomechanical and clinical literature, concluded that the consensus 

on the optimal sitting position included maintenance of the lordosis 

with a lumbar support, seat inclination backwards, arm rests and 

seating that allowed freedom of movement. Flexion in sitting was 

shown LO cause several disadvantages, and the consensus was in 

favour of a lordosis when siuing 

Pynt et at. (2001) reviewed the advantages and disadvantages of the 

lordotic and kyphotic sitting posture, drawing mostly on cadaveric 
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and a few clinical studies. They summarise the main arguments of 

proponents of both postures (Table 6.3). They found many of the 

arguments previously used by those who advocate the flexed posture 

to be flawed and unsubstantiated, and some of the data Lhey re

evaluated. They conclude that the lordotic sitting posture, if regularly 

interrupted with movement, is the optimal seating position for spinal 

health and for preventing low back pain. 

"In summary, then, a sustained lordosed sitting posture decreases disc 

pressure and thereby disc degeneration, exhibits less injurious levels 

of ligament tension, and although it increases zygapophyseal loading, 

this is not oj itselJ considered haza rdous to spinal health. A sustained 

hyphosed sitting posture, on the other hand, increases intradiscal 

pressure leading to increased fluid loss, decreased nutrition, and altered 

cell synthesis and biomechanics oj the disc, appearing to culminate 

ultimately in disc degeneration that is a cause of low bach pain" (Pynt 

et al. 2001, p. 14) 

Table 6.3 Proposed advantages and disadvantages of 

kyphotic and lordotic sitting postures 

Advantages of flexed position 

Unload Zj, but increase 
loading on IVD 

Advantages of lordotic position 
Decrease intradiscal pressure 

Reduce compressive forces on IVD 

Balance of forces acting on Zj 

AF = annulus fibrosus 
IVD = intervertebral disc 
Zj = zygapophyseal joinL 

Source: Pynl ct al. 200 l 

Disadvantages of flexed position 
lncrease illlradiscal pressure 

lncrease tensile stress posterior AF 

Increase compressive load posterior AF 

Compressive force born entirely by 
IVD, Zj only resists shear 

Poor position to resist creep 

lncreased creep 

Dehydrates lVD 

Decreased nutrition 

Disadvantages of 10rdoUc posiUon 

Increase compressive load postelior AF 

lncreases loael on Zj 
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Effect of time of day on range of movement and 
biomechanics 

Time of day affects not only the water content of the disc, and thus 

disc height, but this in turn affects range of movement and spinal 

biomechanics. Range of motion increases during the day (Ensink et 

al. 1996; Adams et al. 1987). There is a significant change in !1exion 

and a smaller change in extension. From morning to evening one 

study found an average gain of eleven degrees of !1exion, but only 

three degrees of extension (Ensink et al. 1996) 

The axial creep loading that occurs during the day causes the disc to 

lose heighl, bulge more, and become stiffer in compression and more 

(1exible in bending. Disc tissue becomes more elastic as the water 

content is reduced and disc prolapse becomes less likely. Maximal 

stress is thus exerted on the disc and posterior longitudinal ligament 

in the morning (Adams eL al. 1990). Creep causes an increased stress 

on the annulus, a reduction of pressure on the nucleus pulposus and 

closer contact between the zygapophyseal joints (Adams 1994). 

Because of the increased !1uid content of the disc in the early morning, 

it is more resistant to flexion. Compared to later in the day, the stresses 

caused by forward bending are about 300% greater on the disc and 

80% greater on the ligaments of the neural arch (Adams eL al. 1987). 

Consequently, it is concluded that there is an increased risk of damage 

occurring to the disc when bending in the early morning. An 

experimental model using bovine discs has demonstrated that both 

flexion loading and high hydration rates were key factors in causing 

the break up and displacement of fragments of nucleus (Simunic et 

al. 2001). 

Effect of posture on internal intervertebral disc 
stresses 

Nachemson and colleagues in the 1960s (Nachemson and Morris 

1964; Nachemson and Elfstrom 1970) performed the earliest 

measurements of disc pressures in vivo in a variety of normal postures 

(reviewed in Nachemson 1992). A needle attached to a miniature 

pressure transducer was placed in the nucleus pulposus of the L3 

disc and measurements made in some common static positions, as 

well as some dynamic activities. 
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If the pressure in upright standing was 100%, in lying it was about 

20 - 50%, and in sitting upright or leaning forward was about 150%. 

When sitting, the pressure in the disc is reduced by an inclined 

backrest, a low lumbar support, and the use of arm rests. Bending 

forward and lifting weights, whether sitting or standing, causes 

substantial increases in pressure - for instance, from 500 Newtons 

when standing at ease to 1700N when standing bending forward, 

weights in each hand, arms extended (Nachemson 1992). 

Nachemson ( 1992) refers to six other reports that generally verified 

their preliminary findings. Quinnell and Stockdale (1983) confirmed 

the same relative disc pressures in lying, sitting and standing; however, 

the absolute values they recorded were less. Since these earlier studies 

of intradiscal pressure little new work has been done until recently 

Wilke et al. (1999) performed a Single case study of an individual 

with a non-degenerated L 4 - L5 disc with pressure recordings over a 

twenty-four-hour period in a range of different activities. Their results 

generally correlated with Nachemson's data, except in one critical 

area. While the pressure in lying was 20% of relaxed standing, sitting 

slouched in a chair was also less, about 60% of standing. Turning 

over in bed, bending forward in sitting or standing, lifting and 

standing up from a chair all had the effect of causing substantial 

increases in pressure. Lifting with a rounded back caused considerably 

more pressure than lifting with knees bent and a straight back. Over 

a period of seven hours rest at night, pressure increased 240%. 

On the finding that the intradiscal pressure in relaxed sitting may in 

fact be less than that in relaxed standing, the authors comment that 

both muscle activity and lumbar curvature affect the pressure. Slouched 

sitting may reduce pressure due to minimal muscle activity The 

finding contradicts most other work that has been done in this field. 

Another recent intradiscal pressure study reported findings [rom a 

group of patients and volunteers (Sato et al. 1999). Again, the pressure 

in lying was found to be much less than that in standing or sitting, 

and although the pressure in sitting was more than in standing, the 

difference was not substantial. Lying was about 20% of standing, 

sitting was about 20% more than standing, and the angles of flexion! 

extension had a considerable affect. While bending backwards in sitting 

or standing increased pressure by 10 - 20%, bending forward increased 

it by 100 -150%. The degree of disc degeneration correlated linearly 

with reduced intradiscal pressure - more degeneration, less pressure. 
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In summary, the magnitude of pressure in the disc is influenced by 

various factors, such as trunk muscle activity, posture, body weight, 

size of disc, disc degeneration and externally applied loads (Sato et 

al. 1 999). Posture is only one component in the equation; however, 

Lhese studies show that it has a potent affect upon the pressure within 

Lhe disc. All the studies report a substantial decrease in intradiscal pressure 

when non-weight bearing. Sitting is generally, but not universally, 

found to cause a higher intradi.scal pressure than standing. Extension 

raises intradiscal pressure, but considerably less than does flexion. 

Nachemson's original findings were used to justify ergonomic 

concepts used in back school. Before extrapolating these findings to 

the clinical situation, some limitations ought to be recognised. If the 

intervertebral disc is severely degenerated, the hydrostatic property 

is lost; therefore all pressure measurements can only be done in 

individuals with relatively normal discs (Nachemson 1992). Painful 

discs are likely to be morphologically abnormal, in which instance 

pressures may be substantially different. Most of the early studies 

were done aL L3 disc, while the majority of symptomatic pathology 

occurs at the lower two discs. Perhaps most importantly, these 

measurements are made in the nucleus pulposus, which is not the 

si.te of discogenic pain. This most commonly is in the outer annulus 

(MoneLa eL al. 1 994). 

A more recent technique, stress profilometry, has sought to evaluate 

stresses in the intervertebral disc in both the nucleus and the annulus. 

To date, most work on stress profilometry has been conducted in vitro, 

with only one in vivo study Stress peaks vary according to the posture 

of the motion segment being tested. In a cadaver study, 'degenerated 

discs' exposed to extension showed a generalised increase in stress 

peaks in the posterior annulus, while flexion tended to equalise the 

compressive stress. However, in seven of the nineteen motion 

segments tested, lumbar extension decreased maximum compressive 

stress in the posterior annulus by a considerable amount (Adams et 

al. 2000a). See Chapter 4 on intervertebral disc for more detail. 

Conclusions 

The chief movements available at the lumbar spine are flexion and 

extension. Over time, an individual's mobility may vary because of 

the ageing process and because of back pain. Because there is a 
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considerable range of normal values in mobility beLween people, 

movement loss must be judged against the individual's normal range 

and be correlated with pain response. Movement cannot be solely 

judged against some theoretical normative database. 

With the use or everyday positions, the spine adopts movements or 

flexion, extension, and so on. These commonly adopted postures 

have clear effects on the lumbar curve, and patients' symptomatic 

responses to these loading strategies help us to undersLand their 
directional preference or lack of it. This understanding has important 

diagnostic and management implications. 

Movements have different phYSiological affects on the lumbar spine, 

and in particular on the intervertebral disc. Some of Lhis data comes 

from cadaveric studies, and extrapolation from in viLro sLudies to 

real life should not be taken too far Nonetheless, it is apparent that 

different postures and movements influence internal disc dynamiCS 

and disc pressures. The role of loading history in causing fatigue 

damage to collagenous structures, such as the disc, is clearly 

Significant in morphological change and in back pain. The frequency 

with which patients report that their musculoskeletal pain developed 

for 'no apparent reason' becomes understandable in Lhis context. 



7: Diagnosis and Classification 

Introduction 

Despite the technological advances that have been made in recent 

years, we are still unable to identify the origin of back pain in the 

majority of patients. Even with the advent of advanced imaging 

technology, such as computerised axial tomography (CAT) scanning 

and magnetic resonance imaging (MRI), our ability to identify the 

precise structure that generates symptoms and the exact nature of 

the pathology affecting it remains extremely limited. 

Fordyce et al. ( 1995) lists the following as known causes of specific 

back pain with our present state of knowledge: 

disc herniation 

spondylolisthesis, usually in the young 

spinal stenosis, usually in the older age group 

definite instability, exceeding 4 - 5mm on flexion-extension 

radiographs 

vertebral fractures, tumours, infections and inflammatory diseases. 

He goes on to state: "The best evidence suggests that Jewer than 15% 

oj persons with back pain can be aSSigned to one oj these categories oj 

speciJic low bach pain" (Spitzer et al. 198 7) However, ambiguities 

exist even about some of these conditions - in middle-aged patients 

the association between spondylolisthesis and back pain is weak and 

only found in women (Virta and Ronnemaa 1993) "There is lack oj 

sCientific agreement on how to deJine spinal instability" (AHCPR 

1994), and sagittal translation exceeding 4mm is found in those 

without back pain (Woody et al. 1983; Hayes et al. 1989) 

Furthermore, even within these groups, the most efficacious treatment 

has not been clearly defined. The vast majority of the back pain 

population, the other 85% at least, belong in the realm of non-specific 

back pain where the ambigUity of their diagnosis rests on the 

particular 'expert' that they consult (Deyo 1993). 

While both clinicians and patients await the elucidation of this 

diagnostic ambiguity, management must be offered to those who seek 
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health care for the problem of back pain. 1f a diagnosis cannot be 

clearly made, classification systems may be a clinically useful way to 

characterise different sub-groups and their management strategies. 

This chapter considers some of the issues concerning diagnosis and 

back pain. It describes the most widely adopted classification systems 

in use, those described by the Quebec Task Force (Spitzer et al. 1987), 

and the US and UK guidelines for back care (AHCPR 1994; CSAG 

1994) The categories within these systems will be used to indicate 

those patients who are contraindicated for mechanical diagnosis and 

therapy and those who may be selected for a mechanical evaluation. 

Sections in this chapter are as follows: 

identification of specific pathology 

• classification of back pain 

Quebec Task Force classification 

• classification by pain pattern 

other classification systems 

• diagnostic triage 

• indications for mechanical diagnosis and therapy 

• factors in history that suggest a good response 

contraindications for mechanical diagnosis and therapy. 

Identification of specific pathology 

Although some specific diagnoses such as spinal stenosis or disc 

herniation may be suspected from clinical examination , to confirm 

such a diagnosis requires paraclinical investigations. Sophisticated 

imaging studies, blood tests or biopsies are examples of tests used to 

confirm a diagnosis. One way of interpreting clinical tests is
' 
their 

ability to relate an abnormal finding to the presence of disease. 

Sensitivity is the term used to describe those who have the 'disease' 

that are correctly identified as 'disease positive' by the test. Specificity 

is the term used to describe those who do not have the 'disease' that 

are correctly identified as 'disease negative' by the test (Altman 199 1). 

A key failing of many types of spinal imaging, however sophisticated, 

is their inability to relate pathology to symptoms Abnormal 

morphology may be found in individuals who have no symptoms, 



DIAGNOSIS AND CLASSIFICATION 

thus the specificity of that test is poor. In effect, many people may be 

told, for instance, that they have degenerative disease of the lumbar 

spine, when in fact these radiographic findings are not related to 

their symptoms - these are false-positive findings. To base diagnosis 

and management upon these findings alone is seriously questionable. 

A recent systematic review of studies looking at the association 

between radiographic findings and non-specific back pain concluded 

that there was no firm evidence for a causal relationship between the 

two (van Tedder et aL 1997c). Spondylolysis, spondylolisthesis, spina 

bifida, transitional vertebrae, spondylosis and Scheuermann's disease 

did not appear to be associated with back pain. Degeneration, defined 

by the presence of disc space narrowing, osteophytes and sclerosis, 

appears Lo be associated with back pain, but not in any causal way 

(van Tedder et aL 1997c). When any of these abnormalities are found 

on radiography, 40 - 50% will be false-positive findings; that is, found 

in those with no back pain (Roland and van Tulder 1998) The authors 

suggest that a finding of advanced disc degeneration on radiography 

should have this information inserted in any report: "Roughly 40% 

oj patients with this Jinding do not have back pain, so Jinding may be 

unrelated". They advise similar caveats to accompany the reporting 

of any of the other morphological abnormalities listed above. 

The more sophisticated imaging studies are also associated with poor 

specificity. Computer-assisted tomography (CAT) found abnormalities, 

mostly disc herniation, in about 20% of asymptomatic individuals 

younger Lhan 40 and in 50% of asymptomatic individuals older than 

40 (Wiesel et aL 1984) 

Numerous studies have identified the very high rate of false-pOSitive 

findings on magneLic resonance imaging (MRI) of the lumbar spine. 

Bulging or protruded discs have been found in over 50% of 

asymptomatic individuals 0ensen et al. 1994; Weinreb et al. 1989), 

and in those over 60 years 36% of subjects had a disc herniation and 

2 1  % had spinal stenosis (Boden et al. 1990) When patients were 

matched to controls by age, sex and physical risk factors, 76% of the 

asymptomatic controls had protrusions or extrusions of the disc, 

which in 22% even included neural compromise. In the patients, the 

respective proportions were 96% and 83% (Boos et al. 1995) Patterns 

of disc disruption have been seen as commonly in volunteers without 

back pain as in patients (Buirski and Silberstein 1993), and MRI has 
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failed to reliably predict symptomatic discs that have been identified 

by discography (Brightbill et al. 1994; Horton and Daftari 1992) 

These studies clearly show that imaging studies by themselves have 

very little value in identifying abnormal morphology of symptomatic 

Significance, and thus should not be used to formulate diagnosis or 

treatment in isolation from the patient's clinical presentation. Imaging 

studies can identify abnormal morphology, but this may not be 

relevant. It is well recognised that in the case of disc herniations 

imaging studies should be used to confirm the findings of a clinical 

evaluation - the diagnosis can only be confirmed by MRI or CAT, 

but in the absence of the clinical presentation false-positive findings 

are likely (Deyo et al. 1990) 

Some authors argue that with the use of intra-articular or disc 

stimulating injections, a source of pain may be found in over 60% of 

back pain patients (Bogduk et al. 1996). According to their criteria, 

the prevalence of discogenic pain is about 39%, the prevalence of 

zygapophysealJoint pain is about 15% and the prevalence of sacro

iliac joint pain is about 12%. These diagnoses, however, rely upon 

invasive procedures involving Significant exposure to x-rays, which 

are costly and require high levels of skill - they are not a realistic 

alternative for the majority of back pain patients. Furthermore, while 

injections may identify these diagnostic groups, no clinical criteria 

have been revealed that would allow their identification by Simpler 

means, and at this stage no effective treatments exist for such diagnoses. 

Mechanical evaluation can identify and affect the mechanism of 

symptom generation. The McKenzie assessment process has been 

found to be superior to MRI in distinguishing painful from non

painful discs. "A non-invasive, low-tech, relatively inexpensive clinical 

assessment using repeated end-range lumbar test movements can 

proVide considerably more relevant information than non-invasive 

imaging studies" (Donelson et al. 1997) 

Our desire as clinicians to diagnose and label back pain should be 

circumspect with a natural humility in light of the above. Using unproven 

pathological labels may not only be a fraudulent attempt to augment 

our profeSSional credibility, it may also lead to exaggerated illness 

behaviour by patients and abnormal treatment patterns by clinicians. 
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"We use unproven labels Jor the symptoms oj back pain; our ability to 

diagnose 'facet syndrome' has been disproven in several randomised 

trials. 'Degenerative disc disease' is common among all oj us above 30 

years oj age. 'Isolated disc resorption' is a common diagnosis presumed 

to require Jusion operation on in some parts oj the world. 'Segmental 

instability' is also generally undeJined. These are diagnostic 'waste 

baskets' into which we sort our patients. Abnormal diagnostic 

behaviour leads some patients into sick role behaviour: Patients become 

aJraid, they ash, 'Can you cure degenerative disc disease?' Ill-defined 

labels help to produce a person who cannot cope, leading to illness 

behaviour; which in tum might lead physicians and surgeons to perform 

'abnormal' treatment" (Nachemson 1999a, p. 475). 

Classification of back pain 

In the absence of clear diagnoses, classification systems provide several 

advantages (Spitzer et al. 1987; Fairbank and Pynsent 1992; Delitto 

et al. 1995). They help in making clinical decisions, may aid in 

establishing a prognosis, and are likely to lead to more effective 

treatment if patients are treated with regard to classification. They 

aid communication between clinicians and offer an effective method 

of teaching students. Classification systems also further our 

underslanding of different sub-groups and should be used in the 

conducl of audit and research. 

Unfortunately, there exists a wide variety of back pain classifications 

from which to choose (Fairbank and Pynsent 1992; Riddle 1998), 

and more syslems continue to appear. Three classification systems 

based on extensive research reviews will be briefly mentioned (Spitzer 

et al. 1987; AHCPR 1994; CSAG 1994) These highlight the fact that 

most back pain is non-specific, bUl also that we must be aware of 

certain specific pathologies that are far less common - nerve root 

pathology and serious spinal pathology. 

Quebec Task Force classification 

After an exhaustive review of the literature, the Quebec Task Force 

(QTF) reponed on Activity-Related Spinal Disorders (Spitzer et al. 

1987), within which they addressed the problem of diagnosis. They 

highlighted the fact that in the vast majority pain is the only symptom -

which, although initially nociceptive in origin, can be influenced by 
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psychological and social factors during the progression into chronicity. 

Although pain may develop due to irritation of bones, discs, joints, 

nerves, muscles and soft tissues, the identification of the precise origin 

of pain is difficult. Pain characteristics are generally non-specific for 

different structures, and clinical observations cannot easily be 

corroborated through objective methods. "Non-speciJic ailments oj 

bach pain .. . .  with or without radiation oj pain, comprise the vast 

majority oj problems" (Spitzer et al. 1987). 

The QTF determined that their classification system must be compatible 

with present knowledge, universally applicable, involve mutually 

exclusive categories, be reliable between clinicians, be clinically useful 

and be simple to use. Using these criteria as a guide, the QTF 

recommended the following classification be universally adopted. 

Table 7.1 QTF classification of back pain 

1. Back pain without radialion 

2. Back pain with radiation to proximal eXlremity 

3. Back pain with radiation to distal extremity 

4. Back pain with radiation to distal extremity and positive neurological 
signs (i.e. focal muscle weakness, asymmetry of rdlexes, sensory 
loss in a dermalome, or loss of bladder, bowel or sexual function) 

5. Presumptive compression of a spinal nerve root on radiographs 
(i.e. instability or fracture) 

6. Compression of a spinal nerve roOl confirmed by special imaging 
techniques (i.e. as category 4 with moderate or severe findings on 
neuroradiological review at appropriate level) 

7. Spinal stenosis 

8. Post-surgical status, 1 - 6 months after intervention, asympLOmatic 
(81) or symptomatic (8.2) 

9. Post-surgical status, > 6 months after intervention, asymplomalic 
(91) or symptomatic (9.2) 

10. Chronic pain syndrome 

11. Olher diagnoses (i.e. metastases, visceral disease and fraclure). 

Source: Spitzer e[ Cli. 1987 

Their first four categories represent most cases and are determined 

by history-taking and clinical assessment, categories 5 - 7 depend 

upon paraclinical investigations and categories 8 - 10 on response 

to treatment. Each of the first four classifications is subdivided by a 

temporal division into acute « 7 days), sub-acute (7 days - 7 weeks) 

and chronic (> 7 weeks), as well as work status (working or idle) 
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Categories 1, 2 and 3 describe disorders of somatic structures , while 

QTF 4 and 6 describe disorders affecting the nerve root as well. QTF 

4 includes the classic radicular syndromes most frequently caused 

by disc herniations; if this is confirmed by an imaging study, this 

becomes QTF 6. 

Classification by pain pattern 

The QTF uses pain pattern as a means of classification of non-specific 

back pain. Pain pattern is certainly an indicator of severity. Patients 

with sciatica or referred symptoms are substantially more disabled 

(Leclaire et al. 1997) and have a more protracted rate of recovery 

and return to work than patients with back pain alone (Andersson et 

al. 1983; Hagen and Thune 1998) Leg or sciatic pain is a factor that 

is commonly recognised as haVing a poorer prognosis for recovery 

and a greater likelihood of developing chronic symptoms (Goertz 

1990; Lanier and Stockton 1988; Chavannes et al. 1986; Cherkin et 

al. 1996a; Carey et al. 2000; Thomas et al. 1999) , and as a risk factor 

for predicting future episodes of back pain (Smedley et al. 1998; 

Muller et al. 1999) . 

When the QTF classification system or a similar system has been 

used, higher categories are associated with increasing severity of 

symptoms and reduced functional ability (Atlas et al. 1996a; Selim 

et al. 1998; BenDebba et al. 2000) The hierarchical classification 

demonstrated progressive increases in the intensity of pain, associated 

disability, the use of medical services and a gradual reduction in 

health-related quality of life. "Patients with eqUivocal evidence of 

radiculopathy tend to have intermediate impairment, compared with 

the impairment in those with sciatica and with the impairment in 

those with LBP alone" (Selim et al. 1998). Patients with distal leg 

pain and positive neural tension signs were nine times more likely to 

receive an advanced imaging study than patients with back pain only, 

and thirteen times more likely to come to surgery (BenDebba et al. 

2000) The natural history and clinical course of patients in QTF 

categories 4 and 6 is frequently poor. Of 82 consecutive patients 

followed for a year follOWing in-patient conservative therapy, only 

29% were fully recovered and 33% had come to surgery. Most 

recovery occurred in the first three months, after which there was 

little further improvement (Balague et al. 1999) . 
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The QTF recommendations support the concept of classification of 

non-specific spinal disorders by utilising pain patterns The first four 

categories of the QTF are very similar to the pain pattern classification 

first proposed by McKenzie (1981). The classification offers a way of 

monitoring deteriorating or improving spinal disorders. Movements 

or positions that produce increasing peripheral symptoms are to be 

avoided. The centralisation of pain results from a reduction in the 

deformation or compression of the nerve root and articular structures, 

and thus movements or positions that cause this abolition of 

peripheral symptoms are to be encouraged. By causing tingling in 

the outer toes to cease and pain felt below the knee to change location 

to the buttock and thigh, the severity of the condition is reduced 

and the classification changes from QTF 4 LO QTF 2. This simple 

way of monitoring symptoms provides clinicians with a reliable way 

to judge a worsening or improving clinical situation and thus the 

appropriateness of certain procedures. 

Rather than representing different categories wiLhin the back pain 

population, the different pain patterns actually represent stages of 

the same problem that commonly change during the natural history 

of the episode as it waxes and wanes. They represent a way of 

monitoring the status (improving, worsening or unchanging) of a 

condition and the response to therapeutic loading strategies. Any 

loading that reduces, abolishes or centralises distal pain should be 

pursued, just as alternatively any loading Lhat produces, increases or 

peripheralises pain should be avoided. It is hoped thaL we will change 

a patient with QTF category 3 to QTF 1, prior to complete abolition 

of pain. The value of pain pattern claSSification is thus not in 

representing distinct categories, but as a means of monitoring symptom 

severity and response to therapeutic loading strategies. 

Other classification systems 

Two national gUidelines published in the USA (AHCPR 1994) and 

the UK (CSAG 1994) have recommended an even simpler 

classification system based upon a hierarchy of pathological risk. 

After determining that it is a musculoskeletal problem, the initial 

focused assessment should classify patients into one of three groups: 

• serious spinal pathology - cauda equina syndrome, cancer, 

neurological disorder, inflammatory disease, etc. 
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nerve root problems - disc herniation, spinal stenosis 

mechanical backache - non-specific back and radiating leg pain 

representing the majority of patients, in which symptoms vary 

with different physical activities and time. 

Diagnostic triage 

WiLhin Lhis diagnosLic triage, the majority of all patients will be in 

the 'simple backache' group, with true nerve root problems said to 

affecL less than 5%, and less than 2% due to serious spinal disease 

(such as tumour or infecLion) and inflammatory conditions (CSAG 

1994). There is some overlap between the three classification sysLems. 

Respectively these groups represent QT F categories 1 ,  2 ,  3 

(mechanical backache), QTF categories 4, 5, 6, 7 (nerve root 

pathology) and QTF category 11 (serious spinal pathology). 

The firsL category, mechanical backache, describes the patients most 

commonly referred for conservative phYSiotherapy treatment by 

physicians. The second category, nerve root pathology, describes a 

much smaller group who are also seen regularly and are often suitable 

for conservative treatment. The last category, serious spinal pathology, 

is unsuiLable for conservative Lreatment. It is hoped that most patients 

aLLending physiotherapy will have been screened by medical 

pracLiLioners and those with unsuitable pathologies excluded. 

However, in case unsuitable patients are referred,  and as 

physioclinicians are more commonly becoming first-line practitioners 

in assessing back pain patients, an awareness of the 'reel flags' 

indicaLing serious spinal pathology is imperative. The first task is to 

screen out patients who have 'red flags', which indicate serious spinal 

paLhology 

Serious spinal pathology 

These condiLions are very unusual; in a cohort of over 400 paLients 

with aCULe back pain in primary care, six (14%) had 'red flag' 

condiLions (McGuirk et a1. 2001). Three of these had fractures and 

three had carcinomas. A few key questions during the medical history 

could alert clinicians to 'red flag' pathology and ensure that serious 

underlying conditions, such as cancer, inflammatory diseases or 

Significant neurological disorders are nOL missed (AHCPR 1994; CSAG 

1994; Deyo e[ aL 1992): 
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Cauda equina syndrome/widespread neurological disorder : 

• bladder dysfunction (usually urinary retention or overflow 

incontinence) 

• loss of anal sphincter tone or faecal incontinence 

• saddle anaesthesia about the anus, perineum or genitals 

• global or progressive motor weakness in the lower limbs. 

Possible serious spinal pathology (cancer, infection, fracture): 

• age (>55) 

history of cancer 

• unexplained weight loss 

• constant, progressive, non-mechanical pain, worse at rest 

• systemically unwell 

persisting severe restriction of lumbar flexion 

• widespread neurology 

• systemic steroids 

• history of intravenous drug use 

history of significant trauma enough to cause fracture or 

dislocation (x-rays will not always detect fractures) 

• history of trivial trauma and severe pain in potential osteoporotic 

individual 

no movement or position centralises, decreases or abolishes pain. 

Possible inflammatory disorders: 

gradual onset 

marked morning stiffness 

• persisting limitation of movements in all directions 

peripheral joint involvement 

• iritis, psoriasis, colitis, uretheral discharge 

family history 

no movement or position centralises, decreases or abolishes pain. 
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Management 

It is imperative (CSAG 1994) that patients with symptoms indicating 

spinal cord damage, cauda equina syndrome or a widespread 

neurological disorder are referred to a speCialist immediately For 

these patients, mechanical therapy is absolutely contra-indicated. If 

there is not a direct referral system to a speCialist, you must send 

these patients directly to the emergency department. Although very rare, 

it is ex,tremely important that patients who are suspected of having 

these conditions are sent to the appropriate specialist straight away 

Failure to react promptly to a patient who reports loss of bladder 

control can result in permanent loss of bladder, bowel and sexual 

function. A recent retrospective review of patients who had had 

surgery for cauda equina syndrome highlighted the need for urgency 

of referral in such cases (Shapiro 2000). Patients who had the 

diagnosis made and surgery performed within 48 hours of onset 

were compared to those who had surgery more than 48 hours after 

onset. Those who had delayed surgery were Significantly more likely 

Lo have persistent bladder and bowel incontinence, severe motor 

deficit, sexual dysfunction and persistent pain. 

Patients with other possible serious spinal pathology or inflammatory 

disorders should also be referred to the appropriate specialists. For 

these patients, mechanical therapy is absolutely contra-indicated. If 

there are suspicious clinical features or if acute pain has not settled 

in six weeks ,  an erythrocy te sedimentation rate test and plain 

radiograph should be considered (CSAG 1994). 

Detailed descriptions of specific examples of serious spinal pathology 

are given in a Chapter 12. Assessment for 'red flag' pathology is also 

included in the chapter on history-taking (14) 

Nerve root problems 

The following aspects of the clinical presentation gained during the 

history-taking can indicate nerve root pain (CSAG 1994; AHCPR 1994): 

unilateral leg pain> back pain 

pain radiating to foot or toes, espeCially in dermatomal pattern 

numbness or paraesthesia in the same distribution 

• history of weakness in the legs 
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history of neurogenic claudication (limitation of walking 

distance due to leg pain). 

The following signs, gathered during the physical examinaLion, will 

heighten suspicion of neurological involvement (C5AG 1994; AHCPR 

1994) 

weakness of ankle dorsiflexion, or great toe or calf and hamsLring 

muscles, suggesting involvemem of L 4, or L5 or 51 nerve roots 

loss of ankle reflex, suggesting involvement of 51 nerve roOL 

• loss of sensation in area of medial ankle, big toe or lateral foot, 

suggesting involvement ofL4, or L5 or 51 nerve rooLs 

• reduced straight leg raise 

• cross straight leg raise (in which straight leg raising the OpposiLe 

leg increases symptoms in the painful leg) 

• in patients with irreducible disc herniations or spinal sLenosis, 

no movement or position will be found that will centralise, 

decrease or abolish pain. 

This abbreviated neurological examination will detect mOSL clinically 

significant nerve root pathology at the lower lumbar levels (L 4 - L5 

and L5 - 51), where over 90% of all disc herniations occur (AHCPR 

1994; Deyo et aL 1990) It will miss the much less common lesions 

involving upper lumbar levels. These may be suspected with anLerior 

thigh pain and reduced sensation, quadriceps weakness and reduced 

quadriceps reflex - presenL in less than 5% of patienLs wiLh proven 

disc herniations (Deyo et aL 1990). Patients with nerve rooL 

involvement usually do not display all the above signs and sympLoms. 

Patients with stenosis generally presem with fewer neurological signs, 

are much less likely to have the marked root tension signs found in 

those with disc herniation and complain of intermittent claudication. 

Established musculoskeletal causes of nerve root problems, which 

may be suspected clinically but need parac1inical invesLigations to 

be confirmed, are: 

• disc herniations 

spinal stenosis 

malignant and non-malign am tumours (rare). 
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Management 

The two main causes of nerve root pathology are disc herniations 

and spinal stenosis. Disc disease is discussed in more detail in Chapter 

4, and the clinical features of sciatica in Chapter 5. It is important to 

be aware that this diagnosis represenLs a continuum from reducible 

protrusions through to non-contained sequestrations, whose 

prognosis is very differenL. For many the prognoses with conservative 

management is reasonable, and this is the recommended approach 

at least in the first six weeks - during which period 50% are said to 

recover from the acute attack (CSAG 1994; Deyo et al. 1990), although 

this seems rather over-optimistic. A minority, with the more extreme 

pathology, may need surgery. Stenosis, although irreversible, is usually 

not progressive and is discussed in more detail later. 

Managemelll decisions must be made with awareness of the greater 

pain and disability often associated with nerve root problems 

compared LO simple backache. As a consequence, these patients may 

respond more slowly, and some may not respond at all to conservative 

treatmenl. In pathological terms, the two entities of backache and 

nerve root problems represent different conditions affecting differenL 

structures wiLh differem natural histories. See Chapter 3 for a 

summary of somatic and radicular pain. However; there is no reason 

to differentiate these groups as far as initial management is concerned. 

These were the patients referred to previously (McKenzie 198 1) as 

those WiLh derangement 5 or 6. Greater caution should be exercised 

when testing patients with nerve root problems 

Simple or mechanical backache 

The criteria for this group are as follows (CSAG 1994) 

mosLly aged 20 - 55 years at onset 

lumbosacral region, buttocks and thighs 

'mechanical' in nature; that is, the pain varies with physical 

activiLy and over time 

patient is generally well. 

In essence, after those with specific serious pathology or nerve root 

involvemem, this is all the rest - thaL is, the majority of those who 

have back problems. 
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This group includes those previously (McKenzie 198 1) referred to 

as haVing derangement 1, 2, 3 and 4, dysfunction and postural 

syndrome and also those with other entities such as sacro-i liac joint, 

hip problems or those with symptomatic spondylolisthesis. 

Management 

The initial management pathway for both simple backache and nerve 

root problems should be the same. A mechanical evaluation should 

follow the history-taking, and details from both elements of data 

gathering should be used in patient classification. Following the 

mechanical evaluation, which is described later, many patients are 

classified as mechanical responders and management using extension, 

lateral, fiexion, or some combination of forces can be instigated. Some 

patients with nerve root pathology display signs of non-contained 

disc lesions - that is, not amenable to conservative therapy -

irreducible derangements. Other mechanical non-responders may 

belong in other categories such as stenosis, sacro-iliac joint (SlJ) 

problems, spondylolisthesis or chronic back pain. 

Indications for mechanical diagnosis and therapy 

The majority of back pain patients, with or without referred 

symptoms, thus include those ideally suitable for a mechanical 

evaluation either by repetitive end-range motion ancIJor static loading. 

The effect of repeated or static end-range loading on pain patterns 

can determine, often on day one, the potential of that patient to 

respond to mechanical therapy. Treatment response indicators are 

looked for during the mechanical evaluation when a directional 

preference or other consistent mechanical response is sought, thus 

indicating the presence of one of the three mechanical syndromes 

(derangement most commonly, followed by dysfunction and then 

posture). This will include the majority of patients with non-speCific 

spinal pain. By using such an assessment, we can claSSify sub-groups 

within the non-specific spectrum of mechanical spinal disorders -

that is derangement, dysfunction, or posture syndromes. Thus we 

are able to identify those patients who may be helped and, just as 

importantly, those who are unlikely to respond to mechanical therapy. 

Some patients in QTF classifications 3 and 4 may turn out to have 

irreducible derangements or present clinically as spinal stenosis (QTF 

7). Patients who fit into QTF category 4, with Significant motor deficit 

and severe constant pain due to nerve root irritation, are less likely 
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to respond because of the severity of their pathology. However, a 

trial of mechanical therapy is always valuable as there are exceptions, 

and those who have intermittent symptoms of nerve root interference 

should certainly be evaluated. Once nerve root compression has been 

confirmed with imaging studies (QTF 6), the likelihood of surgical 

intervention is much greater (Atlas et al. 1996a). 

In others in whom a consistent mechanical response is not 

forthcoming when mechanical therapy has been tested for several 

days, other classifications may need to be considered. Chapter 13 

gives descriptions of conditions not encompassed within the three 

mechanical syndromes described previously (McKenzie 1981). These 

may need to be considered in the differential diagnosis, but only iJ 

the response is atypical to one oj these syndromes. The history and 

mechanical evaluation, which is described later, allows classification 

into one of the mechanical syndromes (derangement, dysfunction 

or posture). Classification is confirmed or questioned by the patient's 

response to mechanical therapy, which can involve testing over several 

days. If classification into a mechanical syndrome is not confirmed, 

differential diagnosis should be considered. It is thus essential to 

conduct a [ull mechanical evaluation in all suitable cases before 

proceeding to include non-mechanical differential diagnoses. 

Secondary claSSifications should only be considered once the extended 

mechanical evaluation has ruled out a consistent mechanical response. 

Once this has been done, the speCific and non-specific categories 

(see Chapter 13) are those commonly considered in the literature; 

this includes spinal stenosis, hip joint problems, SIj, back pain in 

pregnancy, zygapophyseal joint problems, spondylolisthesis, 

instability, mechanically inconclusive, post-surgical and chronic pain 

syndromes. The descriptions given make clear that while the existence 

of some of these categories are both substantiated by the literature 

and putative recognition is clinically feasible, for other categories 

the evidence fails to endorse their existence as a clinical entity and! 

or their recognition through physical examination . 

The classification algorithm and the accompanying criteria and 

operational definitions are detailed in the appendix. 
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Factors in history that suggest a good response 

An episodic history of back pain 

Several aspects of history indicate factors that are frequently associated 

with a good response to mechanical diagnosis and therapy. Patients who 

have experienced recurring episodes of back and referred pain can do 

very well on the protocols outlined in this book. These patients describe 

long periods - weeks or months at a time - when they are completely 

symptom-free and can move fully and freely, and then unexpectedly 

they develop another episode of back pain. Patients with such a 

history can be very receptive to ideas on betLer self-management of 

their condition, especially if they have received passive or 

manipulative therapy in the past that has provided short-term relief, 

but given them no better long-term control . When taught appropriate 

exercises, these patients feel much more able to self-manage their 

problem by reducing the rate of recurrences and by resurrecting the 

exercises if symptoms return (Udermann eL al. 2000, 2001; McKenzie 

1979; Laslett and Michaelsen 1991). Not providing patients with the 

ability to manage their recurrent problem better is clearly poor practice. 

Intermittent back pain 

A second and perhaps more significant factor denoting those patients 

who will be most responsive is the group who feel their symptoms 

intermittently; that is, there are times during the day when, as a 

result of being in certain positions or performing certain activities or 

for no apparent reason, the patient has no pain. Even in those patients 

who have had symptoms for years and may be deemed chronic, 

intermittent symptoms indicate the likelihood of a good prognosis 

Back pain that behaves in this way is demonstrating mechanically 

responsive pain - certain positions or movements are causing strain 

upon spinal tissues that generates pain, while other positions or 

movements reduce deformation of spinal tissues and relieve the pain . 

Frequently patients are very aware of postures that aggravate or relieve 

their s)'luptoms, and educating them to temporarily avoid aggravating 

factors and make use of reductive factors is very straightforward. 

If patients have pain and paraesthesia below the knee on an 

intermittent basis, they should respond well to the appropriate 

procedures. However, should they have constant pain below the knee, 

constant paraesthesia or numbness and motor or reflex deficit, rapid 

resolution is much less likely, and failure to respond to conservative 

care is common. 
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Variability in pain pattern 

Another factor that can be a good predictor of a patient who responds 

well to mechanical therapy is when the patient reports that their 

pain changes location. It might be on the left sometimes, or at times 

on the right of their spine. Alternatively, a patient might report that 

the distal spread of their pain varies during the day and with different 

physical activities . Sometimes they only have back pain, and 

some(imes it radiates into their thigh or leg. They could report that 

in maintaining certain postures such as sitting they experience leg 

pain , but this is abolished when they walk about. This variability of 

pain pattern often indicates a patient who will do well with the 

management strategies outlined in this book. 

A good indication of patient suitability for this approach to treatment is 

often obtained on day one during the mechanical assessment . If, during 

the initial testing procedures, pain centralisation or reduction of pain 

intensity occurs, this is invariably indicative of a good prognosis. 

However, it is sometimes necessary to conduct the mechanical 

evaluation over several days in order to ensure exposure of response. 

Contraindications for mechanical diagnosiS and 
therapy 

Patients whose history suggests 'red f lag' pathology are absolutely 

unsu itable Jor treatment. Those with suspected fractures, metastases, 

cauda equina, bone weakening disease or progressive neurological 

disease should be immediately referred on for further investigation 

(see Chapter 12). Usually a full mechanical evaluation is unnecessary 

as the relevant information can be gained during the initial intervi.ew. 

A Jull mechanical assessment might be contraindicated in such individuals. 

Patients with suspected but as yet undiagnosed inflammatory joint 

diseases, such as rheumatoid arthritis, ankylosing spondylitis, Reiter's 

syndrome, etc. should be referred for rheumatological assessment. 

Conclusions 

This chapter has described the initial algorithm for evaluation of 

those with back pain. In very general terms, patients either present 

with mechanical low back pain, nerve root pathology or serious spinal 

pathology. The latter, if detected, is unsu i table for mechanical 

diagnosis and therapy and any patient with the features outlined 
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above should be referred on to a specialist - these are considered in 

more detail in the chapter on serious spinal pathology (Chapter 12) .  

Ninety-eight percent o r  more o f  patients with back pain are suitable 

for a mechanical evaluation, including those with and without signs 

of nerve root involvement. The full mechanical assessment, which is 

described later, seeks to identify those patients whose conditions are 

mechanically responsive and fit into one of the mechanical syndromes. 

These are described in the chapters on derangement, dysfunction 

and posture syndromes. Testing for them should be carried out over 

several days. 

Not all patients fit neatly into one of the mechanical syndromes. 

During the period of mechanical evaluation, atypical or inconclusive 

responses may arise. In this instance one of the speCific or non-specific 

categories described in Chapter 13 should be considered. 

Table 7.2 gives an outline of initial clinical categories. The anatomical 

definitions for specific categories, their criteria and operational 

definitions are detailed in the appendix - this is essentia l reading. 

The clinical reasoning algorithm focusing on the mechanical 

syndromes is given in more detail in the next chapter. Descriptions 

of serious spinal pathology, the mechanical syndromes and other 

categories are given in later chapters. 

Table 7.2 Initial management pathway - key categories ,  

estimated prevalence in back pain population 

Serious spinal 
pathology <2% 

SpeCialist referral 

Nerve root 
pathology < 1 0 %  

Mechanical evaluation 

Simple bac1wche 
>90% 

Mechanical evaluation 

Mechanical responders Mechanical non-responders 

lrred ucible derangements 

Other 

Patients with either simple back pain or that involving nerve root 

signs or symptoms can be considered for initial mechanical evaluation 

Most of these will prove to be positive mechanical responders. A few 

will be non-responders due to irreducible derangements or other 

pathology. A very small number of patients present with 'red flags' 

indicating serious spinal pathology - for such patients mechanical 

therapy is contraindicated and urgent appropriate referral is required. 



8: Mechanical Diagnosis 

Introduction 

As discussed in the chapter on diagnosis and classi fication, specific 

diagnoses within the field of spine care are still largely illusory For 

this reason non-specific classifications have been suggested, except 

in the instance of serious spinal pathology (Spitzer et al. 1987; CSAG 

1994; AHCPR 1994) McKenzie (1981, 1990) proposed three non

specific mechanical syndromes - posture, dysfunction and 

derangement - which are now widely used in musculoskeletal care. 

A syndrome is a characteristic group of symptoms and pattern of 

happenings typical of a particular problem (Chambers Dictionary). 

[t describes an entity that is recognisable by its typical pattern of 

symptoms, which can be used to gUide treatment as it also describes 

a distinguishing pattern of responses. Syndrome recognition is 

achieved through a mechanical evaluation -that is, a focused history

taking and physical examination. 

The three separate mechanical syndromes can be recognised by certain 

features of the clinical presentation and by applying a structured 

sequence ofloading. The characteristic of each in response to repeated 

anclJor sustained end-range loading is completely different. Correct 

identification allows the application of the appropriate mechanical 

therapy Within these syndromes can be found the vast majority of 

non-specific spinal problems. 

The history-taking and physical examination that is required in order 

to explore each clinical presentation is given in later chapters This 

chapter briefly defines the three mechanical syndromes and their 

accompanying conceptual models. Their clinical presentations and 

more detail will be given in the chapters relevant to each syndrome. 

Sections in this chapter are as follows: 

derangement syndrome 

dysfunction syndrome 

postural syndrome 
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the role of mechanical diagnosis and therapy in the management 

of back pain. 

Derangement syndrome 

This is the most common of the three mechanical syndromes 

encountered in spinal problems. The clinical pattern in derangement 

is much more variable than in the other two syndromes. Pain from 

derangement can arise gradually or suddenly. Pain can be consLant 

or intermittent, it may move from side to side, and proximally and 

distally; repeated movements and sustained postures can rapidly and 

progressively worsen or improve the severity and spread of pain. 

Signs and symptoms may be eiLher somatic, radicular or a 

combination of the two, depending on the severity of the condition. 

Derangement syndrome is also characterised by a mechanical 

presentation, which usually includes diminished range or obstrucLion 

of movement and may include temporary deformity and deviaLion 

of normal movement pathways. Because both the symptomatic and 

mechanical presentations are influenced by postural loading sLraLegies 

during activities of daily living, they may vary during the day and 

over time. Inconsistency and change are characterisLic of 

derangement. 

Internal derangement causes a disturbance in the normal resting 

position oj the aJJectedjoint surfaces. Internal displacement oj articular 

tissue oj whatever origin will cause pain to remain constant until such 

time as the displacement is reduced. Internal displacement oj articular 

tissue obstructs movement. 

The conceptual model that has been used to explain derangemenL 

syndrome relates the presentation to internal intervertebral disc 

displacements (McKenzie 1981, 1990). These may present in a variety 

of different ways, as derangements are a continuum. At its embryonic 

stage, individuals may suffer from brief bouts of back pain and minor 

limitations of function that last only a few days and resolve 

spontaneously. At its most extreme, the internally displaced tissue 

overcomes the restraining outer wall of the annulus fibrosus and 

extrudes into the spinal or intervertebral canal, causing predominantly 

radicular signs and symptoms. The conceptual model is discussed at 

length in Chapter 9. 
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The derangement syndrome is clearly distinguishable from the other 

mechanical syndromes, both by its presentation and its response to 

loading strategies. A unique characteristic of the derangement 

syndrome is the abiliLy of therapeutic loading strategies to bring about 

lasLing changes in the symptoms and mechanics of back pain. Certain 

loading patterns may cause pain to worsen or peripheralise, while 

op posite loading strategies cause a reduction, abolition or 

centralisation of syn1ptoms and a recovery of movement. These types 

of changes are only found in derangement syndrome. Many 

derangements respond to extension and some to lateral or flexion 

loading - these would be the principles applied to reduce the 

derangemenL, restore mobility and improve the symptoms. 

1n some instances of more severe derangements, no loading sLrategy 

is able LO exert a lasting change on symptoms. All treatment principles 

eiLher have no effect or else only produce a worsening or 

peripheralisaLion of symptoms. 1n this instance the mechanical 

evaluation has detected an irreducible derangement. When related 

to the conceptual model, this concerns an incompetent or ruptured 

outer annular wall that is not amenable to resolution by loading 

strategies and is at the extreme end of the pathological continuum. 

Deral1gemel1t syndrome is characterised by a var ied clinical 

presentation and typical responses to loading strategies. This includes 

worsel1 il1g or peripheralisation oj symptoms in response to certain 

postu res and movements. It also includes the decrease, abolition or 

centralisatiol1 oj symptoms and the restoration oj normal movement 

in response to therapeutic loading strategies. 

Dysfunction syndrome 

1n the dysfunction syndrome, pain is never constant and appears 

only as the affected structures are mechanically loaded. Pain will 

stop almost immediately on cessation of loading. When affecting 

articular structures, the dysfunction syndrome is always characterised 

by intermillent pain and a restriction of end-range movement. When 

affecting contractile structures, functional impairment is demonstrated 

when the muscle or tendon is loaded at any or certain points during 

Lhe phYSiological range. Movements and pOSitions conSistently cause 

pain to be produced, but symptoms cease when the position or 

loading is ended. 
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It is relatively straightforward to distinguish these separate types of 

dysfunction in extremity problems, whereas in the spine the 

distinction is not so clear. In the spine the syndrome presents as articular 

dysfunction, with pain at limited end-range. 

Pain from the dysfunction syndrome is caused by mechanical 

deformation of structurally impaired tissues. This abnormal tissue 

may be the product of previous trauma or infiammatOlY or degenerative 

processes. These events cause contraction, scarring, adherence, 

adaptive shortening or imperfect repair Pain is felt when the abnormal 

tissue is loaded. 

Dysfunction syndrome arises from a past history of some kind, such 

as trauma or a previous episode of back pain, or iL can arise insidiously, 

resulting from years of poor posture or degenerative changes. There 

may have been a previous episode of back pain , the original cause of 

which has recovered by fibrous repair. Six to eight weeks later the 

individual is left with persistent symptoms each time they stretch 

the affected tissue, and full function does not return, or persisting 

poor postural habit could have the effect of overstretching ligamentous 

and capsular structures, causing minor but recurrent micro-trauma 

and repair. Eventually this may lead to a loss of elasticity, a restricted 

range of movement and pain when the affected tissues are stretched. 

Whatever the initial cause, adaptive shortening of tissues now causes 

a painful restricted end of range; pain is produced each time the 

affected tissue is stretched or compressed, but abates as soon as the 

position is released. In each instance tissues have gone through the 

repair process, but have not been adequately remodelled to return to 

full function. 

When structural changes and or impairment affect joint capsules or 

adjacent supporting ligaments, painful restriction of end-range 

movements in one or more directions will be experienced. Pain from 

the dysfunction syndrome persists until remodelling of the affected 

structures occurs. Alternatively, abnormal tissue may persist rom an 

unreduced derangement, in which case there will be a painful 

blockage to end-range and symptoms are produced on compression 

of the joint. 

Generally, the exact tissue at fault in dysfunction syndrome is not 

known. In spinal problems pain is always produced at end-range, 

when tissues are stretched ancl/or compressed. Thus in the spine 
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dysfunction presents as articular, but involvement of contractile 

structures cannot be ruled out. In one instance, adherent nerve root, 

the source of symptoms is known. In this form of dysfunction a past 

derangement causing an episode of sciatica has resolved, but the 

repair process has left some tethering or adherence that now inhibits 

full movemen t of the nerve root/dural complex. The syndrome is 

also a common consequence of spinal surgery id appropriate 

rehabilitation is not instigated. In the case of an adherent nerve root, 

flexion is markedly restricted and each attempt to flex fully reproduces 

the patient's pain, which can be felt in the back or the leg. This is the 

only dysfunction that can produce peripheral pain; all other examples 

cause spinal pain only. Most commonly these are caused by 

dysfunctions affecting movements into extension and flexion. 

Pain from dysfunction will not go away by itself, but persists as long 

as the adaptive shortening or blockage to movement exists, and is 

consistently reproduced every time the affected tissue is stressed. 

The only way to resolve dysfunction is a regular remodelling programme 

that repeatedly stresses the tissue in order to return it to full function. 

It should be noted that the most common classification is  

derangement, and if this is  suspected it  is  not possible at  the outset 

to make a diagnosis also of 'underlying dysfunction'. The derangement 

is always treated first as the main source of symptoms, which can 

present with end-range pain, and it is not possible to know if there is 

an underlying dysfunction until the derangement is reduced. On 

most occasions, once the derangement is reduced there is no 

'dysfunction' to treat. 

Dysfunction is classified by the direction of impairment. For instance, 

if the patient lacks extension range and end-range extension produces 

symptoms, this is an extension dysfunction. If patients have a limited 

and painful range of flexion with end-range pain on repeated flexion, 

which is no worse on cessation of movement, this is a flexion 

dysfunction, etc. 

Postural syndrome 

The postural syndrome is characterised by intermittent pain brought 

on only by prolonged static loading of normal tissues. Time is an 

essential causative component, with pain only occurring following 

prolonged loading. However, the loading period required to induce 
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symptoms may decrease with repeated exposure over time. PaLients 

with the postural syndrome experience no pain with movement or 

activity. Neither do they suffer restriction of movement. No 

pathological changes occur in this syndrome. Once the aggravaLing 

posture is changed, the symptoms cease. The most common posture 

to p rovoke pain in this syndrome is slumped sitting. 

Pain from the postural syndrome in the spine is caused by mechanical 

deformation of normal soft tissues arising from prolonged end-range 

loading affecting the peri-articular structures. 

Clinically, patients with pain of postural syndrome rarely present for 

treatment, as they learn how to abolish symptoms by changing their 

position. OccaSionally concerned parents accompany their teenage 

children to the clinic with this problem. Often they are individuals 

who lead a reasonably sedentary lifestyle and their posture is very 

poor. Although the syndrome is only occasionally seen in the clinic, 

the role of postural stresses on the genesis and persisLence of 

musculoskeletal conditions is very important. Postural syndrome is 

not a discrete entity, but part of a contin uum. These patients, if they 

do not alter their postural habits, can progress on to the more clinically 

common syndrome of derangement. A postural component is 

invariably present in derangement, which must be addressed LO ensure 

resolution and p revent recurrence. 

In the spine, postural pain arises mostly from joint capsules or adjacel1t 

supportive l igaments and is the result of prolonged end-range 

positioning. Moving from the end-range is sufficient to relieve pain 

immediately. Only app ropriate education in postural correction will 

remedy pain in this syndrome. 

Conclusions 

In Lhis chapter an introduction to the three mechanical syndromes 

and their conceptual models has been made. They describe three 

separate entities, which present in quite distinct ways and respond 

very differently to the mechanical evaluation outlined later. Details 

gained during the history-taking and symptomatic responses to 

repeated movements and sustained posLures would be completely 

different. This means the three mechanical syndromes are clearly 

differentiated from each other, allowing the distinct management 

strategy necessary for each syndrome to be implemented. 
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Each syndrome must be treated as a separate entity in completely 

different ways. In the postural syndrome, postural correction must 

be performed to relieve the development of painful prolonged 

mechanical loading in normal tissue. In the dysfunction syndrome, 

structurally impaired tissue must be remodelled by repeatedly 

stressing the abnormal tissue. In the derangement syndrome, 

reductive forces must be applied to relocate displaced tissue, and 

loading strategies are applied that reduce, abolish or centralise 

symptoms. Appropriate mechanical therapy cannot be applied 

without correct recognition of these different entities. For instance, 

treatment of dysfunction requires the regular reproduction of the 

patient's pain, whereas treatment of derangement is by regular 

movements that reduce the displacement and cause the reduction, 

abolition or centralisation of pain. 

It must be emphaSised that the most common reason for patients to 

seeh assistance is as the result of derangement - this is the entity that 

is most commonly seen in the clinic. Treatment of derangement is more 

complex and varied and will be discussed at length; however, the key 

management decision is to determine the direction of loading that is 

necessary to reduce the displacement. The means of reduction is identified 

by a loading strategy that decreases, abolishes or centralises symptoms 

The most common derangements are posterior, and thus extension 

is the most common reductive force used. Lateral and some postero

lateral derangements require lateral forces or lateral forces combined 

wi.th sagillal ones, and anterior derangements need flexion forces. 

The means by which these sub-groups can be identified and then 

treated are discussed in the chapters on management of derangement. 

If at first assessment two syndromes are suspected, namely 

derangement and dysfunction, it is always the derangement that is 

treated first. Frequently what appeared to be a dysfunction disappears 

once the derangement is reduced. Once the derangement is reduced, 

a secondary dysfunction may be present; this should be addressed 

once the reduction of the derangement is stable. 

These non-specific mechanical syndromes include the majority of 

patients with spinal pain. Failure to clearly identify a mechanical 

response or an atypical response may require further classification 

in a limited number of patients. In these instances, various non

mechanical or specific categories of back pain may need to be 
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considered. These are described elsewhere in the book. Other 

categories should never be considered without first conducting a 

thorough mechanical evaluation over several days. Recognition of 

these other categories'is based on factors in the history-taking, failure 

to respond in a typical manner to a mechanical loading evaluaLion 

pursued over several days and certain responses to mechanical testing. 

Figure 8.1 Mechanical and non-mechanical diagnosis - relative 

roles 
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Figure 8.2 Classification algorithm 
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Figure 8.2 displays the clinical reasoning process for determining 

the mechanical or non-mechanical diagnosis. Suspicion of red flag 

pathology should mostly be determined by history-taking Everyone 

else, about 99%, should been given a thorough physical examination 

as described later. From this most patients can be classified by a 

mechanical diagnosis, although initially in some this will be 

provisional. By five visits the mechanical diagnosis will be confirmed, 

or, due to an atypical response, one of the 'other' categories may be 

considered. To be entered for consideration, the patient displays no 

symptom response that suggests a mechanical diagnosis, as well as 

displaying signs and symptoms appropriate for that 'other' diagnosis. 

The algOrithm must be used in conjunction with the criteria and 

operational definitions in the Appendix - this is essential reading. 
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9: Derangement Syndrome - the 

Conceptual Model 

Introduction 

The conceptual model that has been used to explain derangement 

syndrome relates the presentation to internal intervertebral disc 

displacemenLs (McKenzie 198 1, 1990) As derangements are a 

continuum, these may present in various ways. At its embryonic 

stage, with minor internal disc displacement, individuals may suffer 

from brief bouts of back pain and trivial limitations of function that 

last only a few days and resolve spontaneously. At its most extreme, 

the internally displaced tissue overcomes the restraining outer wall 

of the annulus fibrosus and extrudes into the spinal or intervertebral 

canal, causing predominantly radicular signs and symptoms. The 

continuum of back pain may start with posture syndrome and later 

proceed to minor and then major derangement. Back pain may 

proceed to back and leg pain and then on to sciatica. With the passage 

of time, dysfunction and nerve root adherence may occur. Irreducible 

derangement and entrapment are at the extreme end of the 

continuum, and spinal stenosis may be the culmination of a long 

hisLory of back pain. 

In this chapter a description of the clinical model is presented with 

the associated signs and symptoms. Evidence that supports this 

conceptual model is then presented, some of which is considered in 

more detail in the chapter on intervertebral discs. An understanding 

of the model allows, in most cases, a reliable prediction to be made 

regarding the preferred direction of applied forces and the likely 

response. The conceptual model has diagnostic and pathological 

implications; however, mechanical diagnosis and therapy are not 

totally dependent on the model as exceptions to the norm do occur. 

Ultimately it is a system that utilises repeated movements and loading 

strategies to treat signs and symptoms. 

Sections in this chapLer are as follows: 

conceptual model 

loading strategies 

dynamic internal disc model 
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lateral shift 

• place of the conceptual model. 

Conceptual model 

Innervation of the disc is absent in the inner part of the annulus 

fibrosus, and thus considerable occult changes can occur without 

symptomatology. Over many years of everyday postural stresses, 

s trains and minor trauma, the integrity of the disc is impaired. The 

annulus fibrosus develops fissures, first circumferentially, then radially, 

and the homogenous nature of the nucleus pulposus is compromised. 

At some stage during this normal degenerative process, internal disc 

disruption and displacement can occur and abnormal morphology 

can become symptomatic. 

Prior to actual disc displacement, pain from prolonged or poor posture 

may arise from excessive loading of any soft tissues. Early on, brief 

episodes of back pain may be caused by minor displacements of disc 

tissue that exert pressure on the outer innervated wall of the annulus 

fibrosus. Typically these arise following activities involVing sustained 

or repeated flexion; sometimes quite trivial forces can trigger an 

episode, and this should be viewed against the background ofhfestyles 

in which the ubiquitous posture is flexion. The majority of such 

episodes arise from minor well-contained posterior or postero-lateral 

displacements. These may cause back pain, which can be felt centrally 

or to the right or left of the spine, depending on the site of the pressure 

within the annulus. Some limitation of function may occur and pain 

may be experienced during movement, but just as the derangement 

is minor, so too is the symptomatology At an early stage displacements 

are rapidly reversible, and more often than not individuals 

spontaneously become symptom-free and fully functional. 

With the passage of time more persistent episodes may be 

experienced. There may be a progressive increase in internal disc 

disruption and displacement posteriorly, and attenuation or rupture 

of the lamellae of the annulus fibrosus. Symptoms thus become more 

severe and may radiate into the leg, and functional impairment is 

more marked - movements and activities are restricted, and after a 

period of sustained flexion the patient struggles to reverse the spinal 

curve against an obstructive displacement that prevents extension. 

Episodes now take longer and more effort to resolve. Failure to fully 
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reduce the displacement leads to residual symptoms and a restriction 

in the range of motion. As the most common derangements are 

posterior or postero-Iateral; typically there is a failure to regain full 

extension, and individuals in future refrain from prone lying as this 

position is painful. 

Internal derangements alone may produce symptoms that radiate 

into the leg; however, peripheral symptoms may also be caused by 

irritation of the nerve root/dura complex. As long as the outer annular 

wall is intact and pressure from the displacement is intermittent, the 

derangement and the symptoms of sciatica are reversible. The phenomena 

of peripheralisation and centralisation relate to increasing and 

decreasing stress on the source of pain generation. This may be the 

outer innervated annular wall or may include the irritated nerve root. 

Larger displacements can cause such a disturbance in the normal 

resting position of the affected motion segment that it forces the body 

into asymmetrical alignment. The displacement obstructs movement 

in the opposite direction and fixes the patient in a temporary 

deformity of kyphoSiS, in the case of a posterior displacement; lateral 

shift, in the case of a postero-Iateral displacement; and lordosis, in 

the case of an anterior displacement. The inability of patients to 

reverse the spinal curve at this stage provides a clue as to the 

underlying mechanical deformation that is the common aetiological 

factor in these apparently different disorders. 

Ultimately, the outer restraining wall of the annulus fibrosus may be 

ruptured completely or so attenuated as to become incompetent. At 

this point displaced or sequestered disc material has interrupted the 

outer contour of the annulus and posterior longitudinal ligament or 

invaded the spinal canal. There is constant pressure on the nerve 

root ancVor dura mater and signs and symptoms are consistent with 

a radiculopathy. A non-speCific reversible mechanical backache has 

progressed into an irreversible and identifiable pathology, thus 

indicating the likely pathology that exists in many patients with so

called 'non-specific' back pain. With time there will be absorption, 

fibrosis or adhesions and symptoms will subside or change in nature, 

but at this stage only surgical intervention will produce a rapid 

resolution of the pain 
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Deformities 
Kyphosis The patient can be locked in a position of lumbar kyphosis 

and is unable to extend. Conceptually, the patient has developed an 

obstruction to extension caused by excessive posterior internal 

displacement. The displacement obstructs curve reversal and locks 

the patient in a flexed posture they cannot easily correct. 

Lateral shift The patient can be locked in a position of lateral shift. 

For example, their trunk and shoulders are shifted to the right, a 

right lateral shift. They are unable to straighten or laterally glide to 

the left, or, if they can do so, they cannot maintain the correction. 

Conceptually, the patient has developed an obstruction to left lateral 

glide caused by excessive postero-lateral internal displacement to 

the left. The displacement obstructs curve reversal and locks the patient 

in a lateral shift deformity that they are unable to correct themselves. 

Lordosis The patient can be locked in a position of extension and 

is unable to flex. Conceptually, the patient has developed an 

obstruction to flexion caused by excessive anterior internal 

displacement. The displacement obstructs curve reversal and locks 

the patient in extension they cannot self-correct. 

In all three of these situations, the excessive internal displacement in 

one direction locks the segment in that position and prevents 

voluntary curve reversal or movement in the opposite direction. This 

is akin to the locked knee joint arising from internal derangement 

within that Joint. These deformities are easily recognised and are the 

result of Significant displacements. The greater the displacement, the 

greater is the deformity Lesser displacements cause obstruction to 

movement and problems of curve reversal, but not deformity 

Loading strategies 

In earlier stages of derangement, different postural loads will have a 

marked effect upon symptoms and movement. Unfavourable loading 

increases the displacement and worsens or peripheralises pain and 

makes movement more difficult. In contrast, favourable loading 

decreases the displacement and lessens symptoms and improves 

movement. Typically patients report a worsening of pain when silting 

and an easing of pain when they walk about. Other patterns of pain 

behaviour occur. Sometimes movements that open the joint space 

may temporarily reduce the pain, but promote greater displacement 
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and more pain when the person returns to a normal posture. Thus, 

certain positions can be found that alleviate the pain while the position 

is maintained, but that aggravate or perpetuate the pain afterwards. 

For instance, in major postero-lateral derangements, patients find 

temporary relief in positions of flexion, but afterwards struggle to 

regain extension and are no better. 

During the assessment of patients with spinal disorders, clinicians 

should be aware of these tendencies for certain favoured and 

unfavoured postures and movements. Knowledge of these should 

be used in management, with temporary avoidance of un favoured 

loading strategies, and regular use of favoured loading strategies. 

However, the ability to affect these disorders is related to the state of 

the annulus fibrosus. In the early stages of derangement, the 

displacement is well contained by intact lamellae and properly 

identified repeated movements or sustained postures are easily able 

to reduce the displacemenl. At the end stage of derangement, the 

annular wall has either ruptured (extrusion or sequestration) or 

become incompetent and is no longer able to restrain displacements 

(protrusion). As long as the hydrostatic mechanism of the disc is 

intact with the integrity of the outer wall of the annulus maintained, 

it is still possible to exert an effect upon the internal displacement 

using mechanical forces. Once this has been compromised, however, 

the derangement is not reversible, and no lasting symptomatic 

changes can be achieved. 

The conceplUal model as outlined by McKenzie (1981, 1990) makes 

clear that derangements form a continuum with progressively larger 

derangements causing more mechanical deformation anu consequently 

more signs and symptoms. For this reason a sub-classification of 

derangements one to six was outlined that described progressions of 

the same disturbance within the intervertebral disc. These presented 

clinically as increasing peripheral pain with or without deformity. 

These derangements affected the posterior or postero-lateral aspect 

of the disc, and thus were also capable of causing deformation of the 

nerve root, thereby prodUCing radicular signs and symptoms. A 

separate sub-classification (derangement 7) described anterior 

displacements. 

The conceptual model allows determination of therapeutic pathways 

It not only describes a pathology and ratio11ale for the origin of many 
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non-specific spinal pains, but also indicates the treatment direction 

required. Posterior derangements need extension forces in lheir 

reduction, anterior derangements need flexion forces and poslero

lateral derangements need lateral or extension/laleral forces. 

Acceplance of the conceptual model allows us to determine, with 

good reliability, the direction of the required therapeutiC motion. 

Dynamic internal disc model 

Various studies validate the concepLUal model. There is now ample 

evidence concerning the innervation of the disc, and therefore its 

ability to be a pain -genera ling sou rce in its own right (Bogdu k 1994b, 

1997). Pain provocation studies ha ve commonly demonstrated exaCl 

reproduction of patients' symptoms wilh discography (Vanharanta 

et al. 1987; Moneta et al. 1994; April! and Bogduk 1992; Smith et GIL 

1998; Ricketson et al. 1996; Milette et al. 1999; Ohnmeiss et GIL 1997). 

The disc is the most common cause of mechanical back pain 

(Schwarzer et al. 1995d; Milette et GIL 1995; Ohnmeiss et Gil. 1997) 

and the most common cause of back pain and sciatica (Kuslich et Gil. 

1991; AHCPR 1994). 

SymptomatiC presentation 
Pain provocation studies at surgery have shown that the site of 

pressure on the annular wall is reflected in the site of perceived pain 

(Kuslich et al. 1991; Cloward 1959; Murphey 1968) Stimulation 

centrally produces symmetrical pain, and stimulation lalerally 

produces unilateral pain. This would account for pain that changes site. 

Some studies have found that leg pain could only be reproduced by 

stimulalion of an already sensitised nerve root (Kuslich et Gil. 1991; 

Fernstrom 1960), but discography studies have commonly been able 

to reproduce leg symptoms in disorders wilhout nerve root involvement 

(Park et al. 1979; McFadden 1988; Milette et al. 1995; Donelson et Gli. 

1997; Ohnmeiss et al. 1997; Colhoun et al. 1988; Schellhas et al. 

1996). Discogenic pain alone can cause radiating symploms. 

The most Significant factor in painful discs appears to be radial annular 

disruptions. Those discs with little or no fissuring of the annulus are 

rarely painful, but when fissures extend to the outer edge of the disc 

they frequently are (Vanharanta et al. 1987, 1988). Only the presence 

of outer annular ruptures predicts a painful disc; neither inner annular 

tears nor general disc degeneration are associated with painful discs 
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(Moneta et  al. 1994). In lhese instances, the extent of pain referral 

may reflect the degree of mechanical pressure to which the ruptured 

and weakened annular fibres are subjected. 

The degree of radiation of somatic symptoms can be a reflection of 

the intensity of the stimulation of the pain-generating mechanism. 

Several experimental sludies have shown this to be the case (Kellgren 

1939, 1977; Feinstein et aL 1954; Mooney and Robertson 1976; 

Moriwaki and Yuge 1999). More mechanical pressure is associated 

with more distal referral of symptoms. 

Mechanical slimulation of intervertebral discs in patients with 

radicular syndromes produces their back pain, while their leg pain 

could only be produced by stimulation of a sensitised nerve root 

(Kuslich et Cli. 1991; Fernslrom 1960; Smyth and Wright 1958) The 

distal eXlent of the radicular pain, its severity and frequency all appear 

to be a function of the amount of pressure exerted on the nerve root 

(Smyth and Wright 1958; Thelander et al. 1994) Thus increased 

discal pressure on the nerve results in more distal pain and a reduclion 

of pressure causes the pain to move proximally. 

Pople and Griffilh ( 1994) found that the pain distribution pre

operatively was highly predictive of findings at surgery in 100 patienls 

(Table 9.1) When the leg pain was predominant this usually indicated 

a disc extrusion, whereas if the back pain was worse than the leg 

pain this was more likely lo indicate a protrusion. When pressure 

was still being exerted on the disc back pain was dominant, and 

when pressure was mostly on the nerve root leg pain dominated. 

Furthermore, when an eXlrusion was present, back pain tended to 

decrease or go complelely. 

Table 9.1 Pre-operative pain distribution and operative 

findings 

Pain Extrusion Protrusion 

Leg pain only 96% 4% 

90 - 99% leg pain 58% 42% 

50 - 90% leg pain 37% 63% 

Back> leg pain 17% 83% 

TOlal 53 47 

Source: Poplc and Griffith 199+ 

Total 

27 

12 

49 

12 

100 
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The study by Donelson et al. (1997) correlated findings from a 

mechanical assessment and discography. Whereas 70% of those whose 

pain centralised or peripheralised had a positive discography, only 

12 % of those whose symptoms did not change had disc-related pain. 

Among those who centralised their pain, 9 1  % had a competent 

annular wall according to discography, compared to 54% among those 

whose pain peripheralised. 

These studies demonstrate that the site of pain from internal disc 

lesions is reflected in the symmetry or unilateral nature of the pain 

perceived, and that these are capable of causing radiating symptoms. 

More extensive radiation of symptoms can be caused by more 

mechanical pressure. If the nerve root is involved then pain is referred 

down the leg, and neurological signs and symptoms may also occur. 

The accumulative evidence to date attests to the importance of 

discogenic pain in the back pain population, and also provides the 

theoretical background for an understanding of the phenomenon of 

peripheralisation and centralisation. Increased displacement or 

pressure on the outer annulus or nerve root produces more peripheral 

symptoms, while reduced pressure relieves these symptoms. 

Figure 9.1 Centralisation of pain - the progressive abolition 

of distal pain 
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Pathological model 
Numerous sLudies have shown the internal disc to be mobile. This 

effect has been demonstrated in cadaveric experiments (Shah et a!. 

1978; Krag et al. 1987; Shepperd et a!. 1990; Shepperd 1995) and in 

living subjects (Schnebel eL a!. 1988; BeaLtie et a!. 1994; Fennell et a!. 

1996; BraulL eL a!. 1997; Edmondston et a!. 2000). These have shown 

a posterior displacement of the nucleus pulposus with flexion and 

an anterior displacement accompanying extension of the lumbar 

spine. These sLudies support McKenzie's (198 1) proposal that anterior 

LO posterior displacement resulted in an obstruction to extension in 

a majority of patients WiLh low back pain. 

Kramer (1990) hypothesised that a combination of factors trigger 

pathological displacement of disc tissue: 

• high loading pressure on the disc 

high expansion pressure of the disc 

structural disruption and demarcation of disc tissue, such that 

internal loose fragments of disc tissue can become displaced 

down existing fissures as a result of asymmetrical loading 

• pushing and shearing forces encountered in ordinary activity. 

Kramer ( 1990) suggests thaL external mechanical forces act as a trigger 

on tissue thaL may be predisposed to symptoms because of the other 

factors. Therefore, minor additional postural stresses can lead to 

deformaLion, Learing of annulus fibres or displacement of disc tissue. 

This displacement may be internal or may exceed physiological 

dimensions and lead to protrusions and extrusions. 

There is Lhus a continuum between asymptomatic disc degeneration 

and sympLomatic strucLural changes to the annulus. The process 

develops in a sequential manner, with the distortion, then failure of 

Lhe annulus leading to the formation of radial fissures, which are a 

prerequisiLe of displacement. In its turn the displacement can be 

checked by the outer annular wall or this can be ruptured also and a 

complete herniation results. Once the annular wall has been 

completely breached and the hydrostatic mechanism of the disc is 

impaired, it is no longer possible to influence the displaced tissue 

(Kramer 1990). 
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Radial fissures are a common finding in cadaveric studies (Hirsch 

and Schajowicz 1953; Yu et al. 1988a; Osti et al. 1992) Various 

expelimental and clinical studies describe the sequential way in which 

radial fissures develop, which may culminaLe with disc herniaLion 

(Adams and Hutton 1985a; Adams et al. 1986; Bernard 1990; Buirski 

1992). For instance, Adams et al. (1986) describe the stages of disc 

degeneration as shown on discograms in cadavers; with fissures and 

clefts in the nucleus and inner annulus, leading to outer annular 

tears and complete radial fissures. In vivo discography studies 

(Bernard 1990; Buirski 1992) show the stages of disc disruption, 

with early annular fissuring and later radial tears sometimes associated 

with discal protrusion. 

In vitro experiments have demonstrated thaL fatigue flexion loading 

of discs can lead to distortion and rupture of the annulus, which 

may be followed by extrusion of disc material (Adams and Hutton 

1983, 1985a; Gordan et al. 1991; Wilder et al. 1988) Computer

generaLed disc models predict annular fissuring will occur with flexion 

loads (Natarajan and Andersson 1994; Shiraz-Adl 1989) These 

models also predict thaL failure is most likely to occur in the 

posterolateral section of the annulus fibrosus (Hickey and Hukins 

1980; Shiraz-AdI 1989). 

Other experimental and clinical studies (Brinckmann and Poner 

1994; Moore et al. 1996; Cloward 1952) support this dynamic internal 

disc model because in the presence of fissures and disc fragments, 

the effects of normal loading can lead to the non-physiological 

displacement of dis cal material, protrusions and extrusions. The 

development of radial fissures would seem to be the key factor in the 

pathology of disc problems. These entities can be painful in 

themselves, but in some patients these fissures may act as conduits 

for intradiscal material to be displaced, to protrude or to be eXLruded 

beyond the contours of the annulus. The study by MileLte et al. ( 1999) 

shows that in patients with discogenic pain, radial fissures may be 

more Significant than protrusions. This study also found that bulging 

and protruded discs were Significantly associated with grade 2 or 

grade 3 fissures (see Table 4.1). This also would indicaLe a continuum 

between these entities, with abnormal disc contour and possible nerve 

root involvement being impossible without pre-existing disruption 

of the annulus. 
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Although some posterior herniations can be asymptomatic, many 

do cause somatic and radicular pain. It is in the posterior aspect of 

the disc that the majority of pain-generating pathology has been 

identified. This relates both to radial fissures and actual herniations. 

It is primarily postero-central or postero-lateral herniations that are 

the cause of nerve root symptomatology. These are likely to be 

worsened with flexion loading, which experimentally has been shown 

to cause disruption and displacement (Adams and Hutton 1983, 

1985a; Gordan et a1. 1991; Wilder et al. 1988) 

Although the end result may be actual disc herniation with nerve 

root involvement, this only represents the extreme end of the 

cominuum and a minority of patients. The majority of patients present 

at an earlier stage in this continuum with the outer annular wall still 

intact, when the displaced tissue can be influenced by movement 

and positioning and when the symptom-generating mechanism is 

reversible. At this stage the mechanism of symptom generation is 

primarily from the disc, although there may be intermittent irritation 

of a nerve rool. 

Lateral shift 

What will be referred to in this text as a lateral shift has also been 

described as a (gravity-induced) trunk list or (acute) lumbar, 

lumbosacral or sciatic scoliosis. The Scoliosis Research Society 

recognises the lumbosacral list as a non-structural shift caused by 

nerve root irritation from a disc herniation or tumour (Lorio et al. 

1995). Longstanding scoliosis may be the result of a primary structural 

deformity in the vertebrae of the lumbar spine, while a secondary 

curve can develop to compensate for a morphological abnormality, 

such as a leg length inequality or contracture around the hip joint. 

In contrast to such entities, the lateral shift is an acute and temporary 

occurrence that accompanies the onset of an episode of back and leg 

pain. However, it should be noted that velY rare causes of non-mechanical 

back pain, such as osteoid-osteoma and discitis, are also associated 

with rapid onset scoliosis (Keirn and Reina 1975; Greene 2001). 

Typically the patient has an asymmetrical alignment of the spine. 

With the onset of this episode of back, and usually referred leg pain, 

they develop a shift to one side. If they have had previous episodes 

of back pain, a history of previous s'afts is not uncommon. The shift 
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is temporary and resolves as the episode of back pain resolves. The 

shift is gravity-induced and often worsens the more the paLient stands 

or walks. When they lie down the shift is abolished. 

The prevalence of lateral shifts within the back pain population is 

unclear and there is considerable variabiliLy in the reporLed proportion 

that present with this sign (Table 9.2). As clear-cut definitions are 

usually not included in these reports, the variability may si mply reneCL 

different operational definitions 

Table 9.2 Prevalence of lateral shift 
N (%) % shift 

Patient Total with who had 
Reference population sample shift surge ry 

POrLer and Back pain clinic 1,776 100 (6%) 20% 
Miller 1986 in hospital 

O'Connell 1951 Surgical cases; DH 500 244 (49%) 100% 

Falconer et al. 1948 Surgical cases; DH 100 50 (50%) 100% 

Khuffash and Back pain clinic 113 32 (28%) 4 1% 
POrLer 1989 in hospital; DH 

Matsui et al. 1998 Surgical cases; DH 446 40 (9%) 100% 

DH = symptomatic disc herniation for which patient was treated surgically 

Lateral shifts are strongly associated with sympLOmaLic disc 

herniations. In Porter and Miller's ( 1986) sample of 100, 49% fulfilled 

three or more of the cri teria [or a symptomatic disc herniaLion. Shifts 

also appear to be particularly associated with disc herniaLions aL the 

extreme end of the pathological continuum and Lo augur a poor 

prognosis requiring surgical imervention (O'Connell 1943, 195 1; 

Falconer et al. 1948; Porter and Miller 1986; Khuffash and Porter 

1989). Compared to patiems without a shi ft and WiLhout cross leg 

pain, patients with a shift were three times more l ikely to come to 

surgery, and Lhose with a shift and cross leg pain six Limes more 

likely (Khuffash and Porter 1989). The pressure on the nerve roOL 

from the disc herniation in patients undergoing surgery has been 

found to be Significantly higher in those with a shifL compared to 

Lhose without (Takahashi et al. 1999) 

The evidence makes clear thaL some of the previous assumptions 

that had been made about lateral shifts are incorrect. AILhough the 

shift most commonly occurs in those with leg or radicular pain, it 

has also been reported to occur in those with back pain only (Falconer 

et al. 1948; Porter and Miller 1986; Gillan eL al. 1998). Gillan eL al. 
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(1998) reported 55% of forty patients to have back pain only Porter 

and Miller ( 1986) reported back pain in 16%, thigh pain in 13% 

and nerve root pain in 71 % of 100 patients. 

Multiple studies have found no consistency between the direction of 

the shift and the topographical relationship of the disc herniation to 

the nerve root found during surgery (Falconer et a1. 1948; Porter 

and Miller 1986; Lorio et a1. 1995; Laslett et a1. 1992; Suk et a1. 

200 1; Matsui et a1. 1998). Traditional concepts relating the shift to a 

certain topographical relationship between the herniation and the 

nerve root are no longer tenable. 

Different terminology has been used to describe the direction of the 

shift Crable 9 3). Earlier studies relate the convexity or concavity to 

the side of the pain, while more recent studies mostly use the terms 

'contra' and 'ipsilateral'. Several reports mention the existence of 

alternating shifts - that is, patients whose shift might change sides. 

Table 9.3 Sidedness of lateral shifts 

Convex Concave Contra- Ipsila- Alter-
to side to side lateral teral nating 

Reference of pain of pain shift shift shift 

O'Connell 195] 73% 1 7% 10% 

Falconer eL al. 19481 53% 36% 1 1% 

McKenzie 19722 9 1  % 9% Some 
present 

Porter and Miller 1986) 54% 46% 

Suk et al. 200] 67% 33% 

Matsui cL 01. 1998 80% 20% 

Tenhula eL al. 1990" 68% 32% 

1 = 47/50 with leg pain 
2 = 526 patiems 
3 = 67/100 with unilateral leg pain 
4 = 22/24 with unilateral symptoms 

Only a few authors have discussed conservative management of the 

lateral shift. McKenzie (1972) reported on 526 patients treated with 

lateral shift correction followed by restoration of extension. A further 

sixteen patients had increased pain on test movements and were 

rejected as unsuitable for conservative treatment, and 470 (89%) 

patients were symptom-free at the end of one week with no residual 

deformity, with the majority greatly improved within forty-eight 

hours. Of the remaining twenty-four (5%), eighteen were symptom-
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free, but with residual deformity at the end of one week. The other 

six patients took several weeks to resolve or still had minor symptoms 

or residual deformity. Of the thirty-two (6%) who failed to respond 

to treatment, 84% had had symptoms for more than twelve weeks 

and 66% had root compression with neurological deficit. 

Gillan et al. (1998) conducted a randomised controlled trial to 

compare lateral shift correction by a McKenzie-trained therapist with 

massage and standard back care advice. Disability scores improved 

in both groups at twenty-eight and ninety days' follow-up, with no 

Significant difference between the groups. After twenty-eight days 

the shift had resolved in 64% of the McKenzie group and 50% of the 

control group. At ninety days shift resolution was Significantly 

different, at 91 % and 50% respectively. Unfortunately there was 

considerable loss to follow-up, with only twenty-five o[ fony patie11ls 

being available at ninety days. Patients included in this trial had had 

symptoms for less than twelve weeks; outcomes in the control group 

demonstrate that the natural history [or many patients with a lateral 

shift is towards resolution. 

Place of the conceptual model 

This conceptual model (McKenzie 1981, 1990), when applied to 

the clinical situation, becomes an effective and reliable diagnostic 

and therapeutic tool (Donelson et al. 1997; Kopp et al. 1986; 

Alexander et al. 1991; Nwuga and Nwuga 1985). Using it during a 

mechanical evaluation enables the prediction o[ discogenic pain and 

the s tate of the annular wall (Donelson et al. 1997). 

Patients' response to repeated movements enables the prediction o[ 

suitability for conservative care (Kopp et al. 1986; Alexander et al. 

1992). Patients presenting with signs and symptoms of disc 

herniations with nerve root involvement were given extension 

exercises as long as this did not increase radicular pain. Thirty-five 

(52%) of them responded to conservative therapy, o[ which thirty

four (97%) achieved full extension, mostly in the first few days of 

extension exercises. Thirty-two failed to improve with conservative 

treatment or rest, and went to surgery. Of these, twenty-four (75%) 

had sequestrations or evidence of nerve root displacement, but only 

two (6%) achieved full extension pre-operatively (Kopp et at. 1986). 

Failure to achieve extension in this study had clear predictive 
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implications, and a larger study replicated the same findings 

(Alexander et al. 1992) Neurological signs and symptoms, straight 

leg raising and abnormal imaging studies in those with disc herniation 

were unable to differentiate between those who responded to a 

McKenzie regime and those who needed surgery. In contrast, the 

ability to achieve extension in the first five days was highly predictive 

of treatment group (P = 0.0001). 

The conceptual model provides a hypothetical pathology to explain 

various presentations that are encountered in the clinic such as 

centralisation and peripheralisation, pain that changes sides, pain 

that iluctuates with different loading strategies, deformity, obstruction 

to movement, curve reversal and so on. There is an intimate 

connecLion between the symptomatic presentation, the mechanical 

presentation and the degree of derangement. Greater displacements 

produce more extreme presentations of pain and altered mechanics, 

and as the derangement is reduced symptoms and movement, 

aberrations will return to normal. 

Repeated movements or postures that increase the displacement also 

increase the obstruction, which in turn increases the pain. Repeated 

movemen ts that progreSSively reduce the pain also progressively reduce 

the obstruction and derangement and allow the restoration of normal 

pain-free movement. Disc displacements occur predominantly in a 

posterior or postero-Iateral direction; according to the conceptual 

model, this type of derangement requires the extension principle in 

its reduction, or a combination of extension and lateral forces. An 

anterior displacement requires the ilexion principle, and lateral 

displacements require the lateral principle of treatment. 

The dynamic internal disc model allows the clinician to determine 

the direction of therapeutic motion that needs to be employed to 

reduce the displacement, as well as the direction of movement that 

can worsen the displacement and therefore needs to be temporarily 

avoided. Clinical Findings suggest that a large proportion of 

displacements are primarily affected by sagittal plane procedures and 

will be reduced by extension forces and aggravated by flexion forces 

(McKenzie 1981) A smaller proportion of displacements occur in 

the frontal plane and require lateral or torsional forces in their 

reduction. A small proportion of displacements are anterior and wi.ll 

need flexion forces in their reduction (McKenzie 1981) Figure 9.2 

relates direction of displacement to specific mechanical procedures. 
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Figure 9.2 Conceptual model and procedures; relating 

procedures to direction of derangement 

Flexion in lying 

Flexion in sitting 

Flexion in standing 

Lying prone 

Lying prone in extension 

ElL 

EIP with OP 

Sustained extension 

EIS 

Extension mobilisation 

Extension manipulation 

Sustained rotation/ 
mobilisation in 
flexion 

Rotation 
manipulation in 
flexion 

Flexion in step 
standing 

Manual correction 
of lateral shift 

Self-correction of 
lateral shift 

ElL with hips 
off centre 

Rotation 
mobilisation in 
extension 

Rotation 
manipulation in 
extension 

This model not only provides a useful indicator of appropriate 

management, it is also useful as a teaching tool [or paLienLs. Most 

patients are more satisfied attending clinicians who provide logical 

and utilisable models of pathology. It is important for the paLient Lo 

know that the disc is a source of pain generation and is a mobile 

structure influenced by everyday postures and movements. This 

enables them to achieve and improve compliance WiLh Lheir posture 

and exercise. Understanding the model teaches self-reduction and 

preventive techniques. 

A better explanation may eventually be found [or some o[ the features 

of back pain, but until that time this is a reasonable and reliable 

model upon which to base mechanical therapy. Since the model was 

first suggested ( McKenzie 1981), numerous studies have been 

conducted thaL have increased oLlr knowledge concerning disc 

disease, many o[ which endorse an internal dynamic disc model o[ 

pathology as noted above. 
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Although the definition of derangement relates to internal articular 

displacement, it could also be defined by its characteristic 

symptomatic and mechanical presentations. This mechanical 

syndrome is present when, for example, there is sudden onset of 

pain, peripheralisation, centralisation, spontaneous resolution of pain, 

improvement and worsening with loading strategies, deformity, 

sudden loss of range of movement and so on. It is most clearly defined 

by its response to the appropriate loading strategies, which is a rapid 

and lasting change in pain intensity and location. This only occurs 

in derangement synd rome - a syndrome being a collection of 

co mmonly observed signs and symptoms. Management of 

derangemelll is based upon symptomatic and mechanical responses 

to loading strategies 

Conclusions 

This chapter describes the pathophYSiological model that may be 

the explanation for derangement. It presents some of the clinical 

and experimental studies that support this explanation. The 

concepLUal model suggests that derangement is related to internal 

disc dynamiCS and is initially a form of discogenic pain that may 

later, in a minority, involve the nerve root. The model embraces a 

cOlllinuum, which would account [or the varied presentation of 

derangement, and offers an explanatory model for such clinical 

phenomenon as acute spinal deformities, blockage to movement, 

centralisation and peripheralisation. At the end of the pathological 

continuum is the irreducible derangement in which the hydrostatic 

me chan ism of the disc is no longer intact and internal disc mechanics 

can no longer be influenced. When the outer annular wall is intact, 

posture and movement can influence disc displacement, and thus 

the conceptual model allows for the logical formulation of therapeutic 

loading. The model is a possible explanation for clinical events, but 

ultimately the treatment of derangement is dependent upon 

symptomatic and mechanical responses. 
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10: Centralisation 

Introduction 

Centralisation describes the progressive reduction and abolition of 

distal pain in response to therapeutic loading strategies. It is one of 

the key symptomatic responses that denotes derangement, the others 

being reduction or abolition of pain. Centralisation occurs during 

the reduction of a derangement. This chapter presents a detailed 

description of this phenomenon, as well as outlining its characteristics. 

Sections in the chapter are as follows: 

definition 

description of the centralisation phenomenon 

discovery and development of centralisation 

characteristics of centralisation 

• literature on centralisation 

reliability of assessment of symptomatic response. 

Definition 

in response to therapeutic loading strategies, pain is progressively 

abolished in a distal-to-proximal direction with each progressive 

abolition being retained over time until all symptoms are 

abolished 

• if back pain only is present, this moves from a widespread to a 

more central location and then is abolished. 
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Description of the centralisation phenomenon 

Figure 10.1 Centralisation of pain - the progressive reduction 

and abolition of distal ptIin 

Centralisation describes the phenomenon by which distal limb pain 

emanating from the spine, although not necessarily FelL Lhere, is 

immediately or eventually abolished in response to the deliberate 

application of loading strategies. Such loading causes reducLion, then 

abolition of peripheral pain that appears to progressively retreaL in a 

proximal direction. As this occurs there may be a simulLaneous 

development or increase in proximal pain. 

The perceived movement of pain eiLher distally or proximally can 

occur during the natural history of an episode of pain and during 

the different activities of daily funcLion The identification of this 

pain behaviour during the hisLOry-taking provides an indication of 

the stage of the disorder and helps to identify appropriate management 

strategies. Centralisation specifically describes the aboliLion of disLal 

pain that occurs in response to clinically prescribed repeated end

range movement, static end-range loading or maintel1al1ce oj corrective 

postural habits. 
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The reLreat of distal pain can occur immediately during the first 

assessment on the first day, and centralisation and final reduction 

can be a rapid process. Alternatively, it may be apparent from an 

initial assessment that a particular loading strategy is having a 

centralising effect, which may, if pursued over a longer time period, 

result in the abolition of distal symptoms and a more gradual process 

or centralisation. 

The term 'centralisation' also applies if pain felt only in the back 

localises to the centre of the spine. Continuing application of the 

appropriate loading results in decrease and finally, abolition of pain. 

The phenomenon only occurs in derangement syndrome (McKenzie 

1981, 1990). Reduction describes the process by which L he 

derangemenL is progressively lessened. During this process 

symptomaLic and mechanical presentations are gradually improved, 

thus cenLralisation occurs and movement is restored. The process of 

reduction and centralisation are intimately related and occur together. 

When the derangement is fully reduced, pain is abolished and full

range, pain-free movement is regained. Maintenance of reduction is 

highly variable. Some reductions are stable in a short period of time 

and with a limited application of loading strategies, while others 

need a strict application of loading strategies over a more protracted 

period to bring about and maintain reduction. Some reductions are 

so unsLable that simply a change in loading causes re-derangement. 

On occasion the derangement may be reduced, but pain on end

range movement, which may be limited, persists because of 

dysfunctional tissue. 

Centralising means that in response to the application of loading 

strategies, distal symptoms are decreaSing or being abolished. 

Symptoms are in the process of becoming centralised, but this will 

only be confirmed once the distal symptoms are abolished. This 

process can be rapid or may occur gradually over time with repeated 

exposure LO the appropriate loading. The centralising phenomenon 

indicaLes that reduction of the derangement is in progress. The 

reductive process is continuing when pain is reported to be 

progreSSively centralising, decreaSing or has ceased distally, or if pain 

located in the back is centraliSing, decreasing or ceasing. 
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Reduction is complete only when the patient reports no back or 

referred pain when undertaking normal daily activities and pain

free movement is fully restored. During the process of reduction the 

patient may undertake certain activities that impede or reverse the 

process and cause distal symptoms to reappear. With cessation of 

the aggravating positions and performance of the appropriate end

range movements, symptoms should once again start centralising. 

Centralised means that as a result of the application of the appropriate 

loading strategies, the patient reports that all of the distal radiating 

or referred symptoms are abolished and have not recurred during 

normal activity. They may be left with back pain. The reductive 

process has been stabilised, and further end-range movemems will 

decrease and then abolish the remaining spinal symptoms. 

Pain that is centraliSing during the application of loading strategies 

may be a stable or an unstable phenomenon. If, following repeated 

end-range movements performed in lying, pain has centralised and 

remains better on resuming the upright pOSition and being normally 

active, the centralisation process is stable (but not necessarily 

complete). Stable symptomatic improvement resulting from end-range 

loading indicates the stable nature of the reduction of the derangement 

and generally offers a good prognosis. 

Stability of reduction process is evidenced when any symptomatic 

improvement achieved from end-range loading applied in lying is 

maintained on and after the resumption of weight-bearing and normal 

activit y. If symptomatic improvement is stable, further reduction wi]] 

occur with a continuation of the same management. 

Although symptoms may retur n if aggravating postures are 

maimained, any increase in intensity or peripheralisation of pain 

will cease and be reversed by more rigorous application of the 

appropriate loading strategies. Centralisation of symptoms occurring 

during loading applied in standing is usually stable. 

Temporary cessation or centralisation of pain in response to end

range loading performed in the lying position is an indication that 

reduction may be occurring. Should pain immediately reappear on 

weight-bearing, the reducti.on is unstable. An unstable centraliSing 

process i.ndicates the need for more persistent and strict application 

of loading strategies and complete avoidance of aggravating postures. 
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Unstable reduction may indicate that a good prognosis can be 

achieved over a protracted period if rigorous application of 

management is applied; however, frequently it indicates a 

derangement that is not amenable to lasting reduction, and prognosis 

in Lhese cases is poor. It can generally be determined over a test 

period of a few days whether or not stability of reduction and a lasting 

centralising effect are being achieved. 

Spontaneous abolition of pain achieved by adopting the lying position 

is not an indication that the derangement has been reduced. Pain in 

this case has ceased because of removal of compressive loading and 

will return with the resumption of weight-bearing. In this situation 

it is inappropriate to consider that centralisation has been achieved 

or that reduction has occurred. 

Peripheralisation describes the phenomenon when pain emanating 

from the spine, although not necessarily felt in it, spreads distally 

into or further down the limb. This is the reverse of centralisation. 

Loading strategies may produce temporary or lasting distal pain. In 

response Lo repeated movements or a sustained posture, if pain is 

produced and remains in the limb, spreads distally or increases 

distally, thaL loading strategy should be avoided. In some situations 

an instant but short-lived production of distal pain may occur with a 

particular loading strategy This is not peripheralisation. 

Centralisation 

only occurs in derangement syndrome 

• occurs with the reduction of the derangement 

• involves lasting abolition of peripheral or radiating pain 

• may occur rapidly or gradually 

is accompanied by improvements in mechanical presentation 

occurs in response to loading strategies (repeated movements 

or postural correction). 

Peripheralisation 

only occurs in derangement syndrome 

distal symptoms are produced and remain or distal symptoms 

are made more severe 
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• occurs in response to loading strategies (repeated movements 

or postures). 

Discovery and development of centralisation 

McKenzie's first experience with what he was to call the 'Centralisation 

Phenomenon' occurred in 1956. A patient, 'Mr Smith', who had pain 

extending from his back to his knee, had undergone treatment for 

three weeks without any improvement. He could bend forward, but 

his extension was painful and limited. He was told to undress and lie 

face down on the treatment table, the end of which had been raised 

for a previous patient. Without adjusting the table, he lay in a 

hyperextended position unknown to staff in the clinic. On being 

found five minutes later, he reported that he was the best he had 

been all week - the pain had disappeared from his leg, the pain in 

his back had shifted from the right to the centre, and his restricted 

range of extension had markedly improved. When he stood up he 

remained better, with no recurrence of his leg pain. The position 

was adopted again the following day and resulted in the complete 

resolution of his remaining central back pain. 

During the following two or three years, every patient with back or 

referred leg pain was placed in either the extended position or was 

asked to repeat extension movements ten or fifteen times while lying 

in the prone position. There emerged a consistency of response to 

these exercises that could not have been coincidental. 

Patients with certain referred pain patterns would become symptom

free within two or three days. Whenever this rapid resolution 

occurred, recovery was preceded by a change in the location of the 

pain from a referred to a near central midline position. Referred 

symptoms were seen to rapidly disappear at the same time as localised 

central back pain appeared or increased. Once symptoms centralised, 

referred symptoms would not reappear as long as patients avoided 

flexed postures. Continuation of the centralising manoeuvre caused 

rapid resolution of the central back pain. ConSistently, concomitant 

restriction of extension mobility improved and patients remained 

better as a result of performing the exercises. 

Some individuals with unilateral pain would not experience 

improvement as a result of sagittal plane extension movements, but 

did after applying lateral flexion in a loaded position - after which 
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centralisation occurred. In others, if lateral flexion was too vigorously 

applied, the pain would disappear from one side, but appear on the 

other. It became clear that by performing certain movements one 

could influence the site of pain radiation. This suggested that when 

pain changed location, something with the segment had also changed 

location and when pain centralised, reduction of displacement was 

occurring. If centralisation of pain occurred, the prognosis was 

invariably excellent and a rapid response would usually follow. 

Patients whose pain extended below the knee and never abated 

reacted in an unpredictable manner, many being Significantly 

aggravated rather than improved by these manoeuvres. Referred pain 

and neurological symptoms were sometimes exacerbated or produced 

by repeated movements, both in the sagittal and frontal planes. If 

extension was maintained for an excessive period of time or if the 

exercise was forced to an excessive degree, some of these patients, in 

the experimental years, remained worse as a result of the procedures. 

Many of these patients did not respond to mechanical therapy 

Characteristics of centralisation 

With the realisation that movements that cause pain to centralise are 

therapeutic and cause a good outcome, the prognostic signiJicance of 

centralisation became apparent. Movements that caused centralisation 

also indicate the direction in which any mobilising or manipulation 

procedures should be applied when an increase of Jorce is necessary 

because of incomplete or partial responses to self-treatment exercises. 

Likewise, it became clear that movements that caused symptoms to 

peripherahse were undesirable and therefore contraindicated. 

The phenomenon of centralisation most commonly occurs in patients 

who also demonstrate Significant obstruction to full range of extension. 

When these patients are subjected to repeated end-range unloaded 

extension movements, centralisation of pain develops in conjunction 

with and directly proportional to the rapid recovery of extension 

that follows . 

Although many patients with back pain experience centralisation 

with the performance of extension exercises carried out from the prone 

lying position, there are others, identified during mechanical 

evaluation, who must perform extension from a prone hips off-centre 

position. Some patients respond to lateral movements, and a further 
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group must repeat flexion movements in order to cause centralisation 

of pain. 

The prognostic value of centralisation derives partl y from the fact 

that the change in pain location that it describes is of a lasting nature. 

Furthermore, while one direction - often but not always extension

produces this desirable change in pain location, very often the 

opposite movement - often flexion - causes the peripheral pain to 

return and the condition to worsen. Patients frequently exhibit this 

directional preference in which one direction improves and the 

opposite worsens the symptoms. 

Literature on centralisation 

More detail about many of the studies mentioned in this section are 

proVided in Chapter 1 1, which includes a literature review of 

centralisation and relevant reliability studies. Centralisation has been 

commonly identified during repeated movement tests (Donelson et 

al. 1990,1991,1997; Williams et al. 1991; Long 1995; Sufka et al. 

1998; Erhard et al. 1994; Karas et al. 1997; Delitto eL al. 1993; Kilby 

et al. 1990; Kopp et al. 1986; Werneke et al. 1999; Werneke and 

Hart 2000, 2001). This has occurred in between half and three

quarters of the patient groups evaluated. Studies that have examined 

centralisation have done much to confirm the characteristics of the 

phenomenon as outlined above. 

Centralisation has been associated with good outcomes in both acute 

and chronic back pain populations (Donelson et al. 1990; Sufka et 

al. 1998; Long 1995; Rath and Rath 1996). Centralisation has been 

associated with improved functional disability scores and better 

return-to-work rates compared to individuals whose symptoms did 

not centralise (Werneke et al. 1999; Sufka et al. 1998; Karas et al. 

1997) Donelson et al. (1990) found it to be an excellent predictor of 

outcome in 87 patients with acute and chronic referred pain; in 87% 

centralisation occurred with sagittal or frontal plane repeated 

movements. There was a correlation between the occurrence of 

centralisation and better outcomes. 



CENTRALISATION 

Table 10.1 Prognostic significance of centralisation 

Outcome No. oj patients with Occurrence oj centralisation 
each outcome (%) in each outcome group (N) 

Excellenl 59 (68%) 100% (59) 

Good 13 (15%) 77% (0) 

Fair 7 (8%) 57% (4) 

Poor 8 (9%) 37% (3) 

TOlal 87 (100%) 87% (76) 

Source: Donelson cl ell. 1990 

Centralisation occurred in over 80% of all patients, regardless of how 

long lhe symploms had been present. However, centralisation was 

more definitely associated with a good or excellent outcome in those 

Wilh acule symptoms (88%) compared to those with symptoms that 

had been present for over one month (67%) (Donelson et al. 1990). 

Centralisation readily occurs in those with more recent onset of 

symploms, but it can also be gained in many patients with chronic 

back and referred pain (Donelson et al. 1990; Sufka et al. 1998). In 

one study in which centralisation occurred in twenty-five out of thirty

six patienls (69%), the rates on centralisation decreased with the 

longevity of symptoms (Sufka et al. 1998). 

Table 10.2 Occurrence of centralisation in acute, sub-acute 

and chronic back pain 

Duration oj bach pain 

< 7 days 

7 days to 7 months 

> 7 months 

TOlal 

Source: SLifka et ell. 1998 

Occurrence oj centralisation % 

83% 

73% 

60% 

69% 

In studies of chronic populations, about 50 - 60% of patients describe 

centralisation of their pain (Long 1995; Donelson et al. 1997; Sufka 

et al. 1998), again associated with a better outcome (Long 1995) It 

is thus independent of the duration of symptoms, but tends to be 

observed somewhat less frequently in those with chronic back pain. 

Just as centralisation tends to be strongly associated with greater 

improvements in pain severity and perceived functional limitations, 

failure of centralisation to occur is strongly associated with poor 
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overall response (Donelson et al. 1990; Karas et al. 1997; Werneke et 

al. 1999; Werneke and Hart 2000). "Failure to centralize or abolish 

pain rapidly indicates a lack of response to mechanical treatment and 

presages a poor result" (Karas et al. 1997). Werneke et al. (1999) 

found that some patients experienced centralisation rapidly (average 

four visits), while in some it occurred more gradually or partially 

(average eight visits) and was not directly related to observed 

therapeutic loading in the clinic If patients had failed to show a 

decrease in pain intensity by the seventh visit , no significant 

improvements in pain or function were found. 

Failure to achieve centralisation as a prognostiC factor was compared 

to other historical, work-related and psychosocial variables in 

predicting outcomes at one year (Werneke and Hart 200 1). This 

included Waddell's non-organic physical signs, depression, 

somatisation and fear-avoidance beliefs. In a multivariate analysis 

that included all the significant independent variables, only leg pain 

at intake and non-centralisation Significantly predicted OUlcomes at 

one year. This study is of great importance; for the first time it 

identifies a clinical variable that is more predictive of outcome than 

a psychosocial one. 

When using sagittal or frontal plane repeated movements, 87% of 

patients experienced centralisation (Donelson et al. 1990). In a single 

testing protocol when only sagittal plane movements were used, 

centralisation occurred in 40% of patients with extension and 7% 

with flexion (Donelson et al. 1991) Movements in the opposite 

direction can worsen pain, and thus patients' conditions are deemed 

to have a preferential direction of movement. Centralisation can occur 

rapidly and be lasting in nature. It occurs with end-range repeated 

movements, and can demonstrate paradoxical responses in that a 

single movement may increase symptoms, but repeated movements 

leave the patient better overall Sometimes it is associated with a 

concomitant increase in spinal pain (Donelson et al. 1990, 1991) 

Centralisation can occur with posture correction only. Those adopting 

a lordotic sitting posture over a twenty-four- to forty-eight-hour 

period experienced a 56% reduction in leg pain and 21 % decrease 

in back pain. Those who adopted a flexed posture over the same 

period experienced an increase in back pain and no change in leg 

symptoms (Williams et al. 1991). 
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Although centralisation by its very nature seems more likely to be 

described when peripheral symptoms are present, in fact there is some 

indication that it is more likely to occur with back, buttock and thigh 

pain ralher than leg pain (Werneke et al. 1999; Sufka et al. 1998). 

Table 10.3 Occurrence of centralisation according to site of 

referred pain 

ReJerral oj symptoms 

Back 

Thigh 

Calr 

TOlal 

Source: sun<a Cl (I/. 1998 

Occurrence oj centralisatiol1 % 

80% 

73% 

43% 

69% 

Different sLudies have used slighLly different operational terms to 

define centralisation. Most have termed it abolition of distal pain 

during repeated end-range movements, with classification usually 

made during the initial assessment (Long 1995; Donelson et al. 1990, 

1997); some studies have included reduction of distal pain also (Karas 

eL al. 1997; Erhard et al. 1994; Delitto et al. 1993) In these studies, 

the rate of centralisation varied from 47% to 87%. Sufka et al. (1998) 

defined cemralisation as reduction to central pain only within fourteen 

days, which occurred in 69% of their sample. The consensus from 

these studies suggests that the important qualitative distinction is 

lhal changes in pain sLaLUS are rapid and occur over a period of days 

to a week or two, and are lasting in nature. 

Werneke et al. (1999) employed a much stricter definition of 

centralisation in which symptoms had to retreat during the initial 

assessment, remain better, and at each subsequent session display 

funher progressive abolition of symploms. They found that 31 % fitted 

these criteria, while a further 46% centralised fully or partially in 

beLween Lreatment sessions or during some sessions only. Although 

the full centralisation group required Significantly fewer treatment 

sessions (four sessions compared to eight in the partial centralisation 

group), both groups had Significant improvements in pain and 

function compared to the non-centralisation group. There were no 

Significant differences in outcomes between the partial and fully 

centralising groups except the number of treatment sessions. If 

symptoms had not centralised by the seventh treatment session, any 

improvemem was unlikely. 
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In summary, centralisation can thus occur or start to occur on the 

first day; however, in other patients it occurs over a period of a few 

weeks. It can occur both during treatment sessions and gradually in 

the time between sessions. However, the key distinction is between 

those who fail to centralise at all and those who may experience 

centralisation rapidly or more slowly. Outcomes are likely LO be good 

in those experiencing centralisation - abolition of distal symptoms thaL 

remain better afterwards. After a thorough trial of up to seven Lherapy 

sessions, failure to alter symptoms is associated with a poor outcome. 

Table 10.4 Characteristics of centralisation 

refers to the immediate or eventual abolition of distal pain in 
response to therapeutic loading strategies 

may be accompanied by increase in spinal pain 

usually a rapid change in pain over a few treatment sessions 

always a lasting change in pain 

occurs in acute and chronic patiems 

often occurs in patients with obstruction to movement 

occurs most commonly with extension 

occurs with end-range repeated movements or postural correction 

occurs l ess commonly with lateral movements or nexion 

indicates directional preference 

indicates good prognosis 

failure to achieve indicates poor prognosis. 

Reliability of assessment of symptomatic response 

As the phenomenon of centralisation is entirely based upon the 

patient's report of pain location and behaviour, it is important to 

know that this subjective response can be reliably assessed. The Kappa 

value is a numerical expression of agreement between testers that 

seeks to exclude the role of chance (see Glossary). 

The ability of different clinicians to concur on the exiSLence of 

centralisation occurring in an individual has been found Lo be good 

to excellent, with rates of agreement of abouL 90% and Kappa scores 

of 0. 92 - 1.0 (Sufka et a1. 1998; Werneke et al. 1999). In one study 

involVing eighty physical clinicians and physical Lherapy sLudents 

who were evaluated on their ability to assess pain changes during 

movement from a video, agreement was 88% and Kappa value 0.79 

(Fritz et a1. 2000a) 
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Several studies have examined how much agreement there is between 

clinicians when interpreting pain responses in general to the 

performance o[ movements. These studies have shown that 

judgements about the site of pain and the behaviour of pain on 

movement can be reliably assessed (Spratt et al. 1990; Donahue et al. 

1996; Kilby et aL 1990; McCombe eL al. 1989; Strender et al. 1997). 

Tests involving pain responses are invariably more reliably assessed 

than tests involving visual or palpatory queues (Donahue et aL 1996; 

Kilby et al. 1990; Strender eL al. 1997; Potter and Rothstein 1985). 

"In lieu oj the common limitation oj imaging and other diagnostic 

studies in identiJying the underlying disorder, pain and, in particular, 

its location would seem to be useJul as a reflection of the nature of that 

underlying disorder" (Donelson et al. 1991) 

Conclusions 

This chapter has considered the phenomenon of centralisation, which 

refers to the lasting abolition of distal, referred symptoms in response 

to therapeutic loading. Various studies have demonstrated its frequent 

occurrence in the back pain population and its use as a favourable 

prognostic indicator. This clinically induced change in pain location 

has been reponed in both acute and chronic patients with back, and 

back and leg, symptoms. This occurs with repeated end-range 

movements, particularly but not only with extension, and postural 

correction. As it can be consistently assessed, it is a reliable occurrence 

upon which to base treatment. The failure to alter the site of distal 

symptoms is conversely associated with poor outcomes. A description 

or this phenomenon and its characteristics have been presented in 

this chapter, while the following chapter provides a more detailed 

analysis or the articles mentioned here. 
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11: Literature Review 

Introduction 

Since the publication of the first edition of this book (McKenzie 198 1 ) ,  

there has been a considerable amount o f  research into different aspects 

of the approach . D i fferent types of study design that relate to 

mechanical diagnosis and therapy are considered in this chapter. 

Within the hierarchy of evidence, systematic reviews and randomised 

control led tria ls (RCTs) are considered the strongest study design 

when evaluating interventions (Gray 1 99 7) The relevant research is 

descr ibed as wel l  as some of its limitations. 

Other study designs must be considered when investigating other 

issues, such as the reliability of assessment process or  the value of 

prognostic factors . It is also important to consider the evidence that 

relates to other aspects of the McKenzie approach . Key elements are 

the use of symptomatic response to gUide treatment ,  the phenomenon 

of centralisation and the concept of directional preference . Some of 

these other issues are also considered and the available published 

literature presented. 

The chapter considers the evidence under the follOwing headings: 

systematic reviews and gUidelines 

controlled trials and randomised controlled trials 

other efficacy trials 

studies into directional preference 

reliability studies 

• reliability of palpation studies 

• studies into the prognostic and diagnostic utility of centralisation.  

Systematic reviews and guidelines 

Various systematic reviews have evaluated the efficacy of exercise in  

general [or back pain , some of which have included an  analysis of  

McKenzie trials, and also some reviews have specifically focused on  

the McKenzie approach . For systematic reviews an electronic database 

and hand search is conducted, and only RCTs are included in the 
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analysis. There are predefined inclusion cri teria, quality control 

standards and outcome measures. The methodological quality of the 

studies is considered,  and often a method score for the different trials 

is given in an attempt to rate their quality. These show the modest 

methodological quali ty of most research , with scores from three 

reviews averaging 50% or less (Koes et al. 1 99 1; Faas 1996 ;  Rebbeck 

1 997) Common weaknesses in the literature include small sample 

sizes, lack of a placebo control group, inadequate follow-up, patient 

attri tion , failure to measure compliance , use of other interventions 

and insufficient descrip tion of interventions (Koes et al. 199 1 ;  Faas 

1 996) . However, an improvement over t ime has been noted , with a 

recent review noting high quality in 4 1  % of studies compared to 

1 7% in 1 99 1  (van Tulder et  al. 2000a) . 

Although the methodological scoring system is meant to objectify 

analysis of the different trials, qualitative judgements have to be made 

in defining aspects of the methods. Comparison between di fferent 

reviews reveals a lack of  agreement over the quality of certain trials. 

Rebbeck ( 1997) adopted a slightly modified version of the scoring 

system proposed by Koes et al. ( 199 1) , yet their scores [or the same 

trials reveal considerable d isparity. 

Table 11.1 Comparison of method scores for the same trials 

Reference Score: Rebbeclz 1997 Score: Koe5 et af. 1991 

Nwuga and Nwuga ( 1985) 46% 

Stankovic and Johnell ( 1990) 61% 

28% 

42% 

Koes et  al .  ( 199 1 )  reviewed sixteen RCTs into exercise [or back pain, 

from which they decided that no conclusion could be drawn about 

whether exercise therapy is better than other conservative treatments 

[or back pain or whether a specific type of exercise is more effective . 

Belanger et al. ( 1 99 1) found three 'SCienti fically admissible' trials into 

the McKenzie approach, all of which favoured the approach for acute 

back pain, but these were criticised for lack of randomisation, blinding 

and use of a control group . Faas ( 1 996) reviewed eleven RCTs from 

the literature between 199 1 and 1 99 5  to update the earlier review 

by Koes et al. ( 199 1 ) .  In patients with acute back pain exercise was 

deemed to be ineffective , but two trials favoured McKenzie therapy 

compared with the reference therapy. As both had low method scores, 

the necessity of additional trials to clarify the efficacy of the system 

were indicated. For sub-acute and chronic back pain there is some 
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evidence for the benefits of exercise therapy, but conclusions about 

which type of exercise is most suitable could not be made. 

Rebbeck ( 1 997) located twelve clinical trials in  the literature that 

used the McKenzie regime. Seven were excluded from the review, 

five of which found the system superior to the comparison regime. 

Failure to be included resulted from lack of a pure McKenzie approach 

or lack of publ ication in a peer-reviewed journal . Of the five acceptable 

trials,  four demonst rated stat istically s ign i ficanL  improvements 

compared LO the reference therapy. As the trials in  acute patients did 

not include a control group ,  given the Lendency for many to recover 

qUickly, it cannot be definiL ively known that the McKenzie regime is 

superior to the natural h istory. Evidence for a positive effect is more 

apparent in chronic patients. In an overview of all twelve trials, the 

McKenzie regime was shown to be Signi ficantly better in reducing 

back and leg pain than flexion regimes, a mini back school , traction,  

an NSAID or a non-specific exercise programme. However, i t  was 

not better than a combination of extension, flexion and manipulation,  

or chiropracL ic manipu lation . Overal l  tr ia ls were too few and 

methodologically of poor quality to make absolute recommendations .  

Maher eL  al .  ( 1 999) reviewed sixty-two trials in  the attempt to answer 

the question : Prescription of aCLivity for low back pain :  what works? 

Relative to acute and sub-acute back pain,  few of the relevant trials 

demonsLrated that exercises were more effective than the control 

treatment .  The only clinical trial that did note an improvement used 

the McKenzie approach , with exercises being supplemented by 

posture correction and postural advice (Stankovic and Joh nelll990,  

1 99 5 ) ,  the benefits o f  which were quite substantial in  certain 

outcomes . The review recommends that patients with acute back 

pain be advised to avoid bed-rest and return to normal activity using 

time rather than pain as a gUide. This advice may be supplemented 

by the provision of McKenzie therapy or manipulative therapy. For 

chronic back pain , there is strong evidence to support the use of 

general intensive exercises. They also found convinCing evidence that 

exercise has a preventative effect on future back pain .  

Van Tulder eL a l .  ( 2000a) identified thirty-nine trials [or  their 

systematic review of  exercises for back pain i n  the Cochrane Library. 

Their conclusions were similar to earlier reviews - for acute back 

pain exercises appear Lo be no more effective than other treatments, 
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whereas for chronic back pain exercises appear to  be helpful . They 

also reported speCifically on flexion and extension exercises, including 

the McKenzie approach . Three low-quality studies evaluated flexion 

exercises for acute back pain ,  which showed they were ineffective or 

produced worse outcomes than comparison trealmen ts .  Four studies 

evaluated extension exercises in acute back pain , two of good quality 

(Cherkin et aL 1998;  Malmivaara et aL 1995) ,  and two of low quality 

(Stankovic and Johnell 1 990,  1995 ;  Underwood and Morgan 1 998) 

Three of them failed to show a significant difference in favour of the 

extension exercises, and one of these showed they were significantly 

less effective than comparison t reatments. They concluded, somewhat 

confusingly, that extension exercises are more e ffect ive than flexion 

exercises, but that both are not e ffective in the treatment of acute 

back pain.  For chronic back pain , no trials were found exploring the 

role  of flexion or extension exercises compared to other  treatments, 

and the three comparisons between the two types of exercise produced 

conflicting results. 

Two guidelines about the general management of back pain , which 

use a thorough and systematic review of the l i terature , inc lude 

mention of  exercise therapy according to McKenzie (DlHTA 1 999;  

P h i l a d e l p hi a  P a n e l  2 00 1 a) .  The  D a n ish Inslitule fo r Hea l th  

Technology Assessment (DlHTA 1 999) in a chapter on  Treatments 

that could generally be recommended included the following summary 

They separated the approach into a treatment and a diagnostic 

method .  As a treatmen t  method they concluded that "McKenzie 

exercises can be considered as a treatment method Jor both aCLlte and 

chronic low-back pan". A few studies showed a positive clinical effect 

in  both patient groups, with or without radiating symptoms. This 

meant that this recommendation was weighted as strength C -

"Limited research based documentation such that there is at least one 

relevant medium quality study, which supports the usefulness of a 

partiCLllar technology". 

As a diagnostic method they concluded t hat several studies indicate 

the method has value as both a diagnostic tool and prognostiC 

indicator. They recommended that the approach could be used for both 

acute and chronic back pai n .  This recommendation was weighted as 

strength B - "Moderate research based dOCLlmentation such that there 

is at least one relevant high qual.ity study or several medi.um quality 

studies, w hich support the usefulness of a particular technology". 
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The Ph i ladelphia panel  evidence-based clinical practice guidelines 

have been developed using a structured and rigorous methodology 

(Philadelphia Panel 200 1 b) .  A whole edition of P hysical Therapy 

records Lheir findings according to back, neck, shoulder and knee 

condit ions (Physical T herapy 2001, volume 8 1 ,  number 1 0) They 

compare the i r  fi nd i ngs with other guidel ines and a lso include 

practiLioner comments. For acute back pain ,  they find no evidence 

for Lherapeutic exercise . For sub-acute and chronic back pain ,  they 

recommend that there is good evidence to include extension , flexion 

and strengthening exercises, which include the McKenzie Method 

(Philadel phia Panel 200 1a) .  

I n  summary, there i s  n o  stra igh t forward consensus concerning 

McKenzie therapy from these  systematic reviews . I n  some the 

evidence is seen as quite support ive , whi le  in  others the  evidence is  

seen to be absent .  I ts apparent benefi t  is undermined by the low 

qual i Ly of the  supportive t rials and insufficient high-quality trials . 

The evidence concerning exercise in general is more positive in  

chron ic rather  than acute back pain .  Part o f  the prob lem with 

evaluating the McKenzie Method is  the fact that  i t  does not fit neatly 

into one type o f  treatment .  It uses exercise and postural instruction,  

bUL also can employ mobil isation and manipulation . While in some 

reviews a lot of e ffort is expended on determining the methodological 

quality of a tria l ,  o ften the quality and type of intervention is not 

considered .  Ultimately systematic reviews are only as useful as the 

trials on which they are based,  so i t  would be helpful  next to consider 

Lhe individual trials included by the reviews, as well as other studies 

not included.  

Controlled trials and randomised controlled trials 

Some earl ier reports of exercise therapy for back pain that utilised 

extension involved active backwards bending (Kendall and Jenki ns 

1 968; Davies et al .  1 979; Zylbergold and Piper 1 9 8 1 ) .  As this is 

d i fferenL from extension in lying, the p rocedure advocated by 

McKenzie ( 1 98 1 ) ,  these studies are not included in  t he literature 

review. Incl uded is research that includes the extensi.on exercises 

proposed by McKenzie ( 1 98 1 ) ,  as well as studies that sought to 

repl icate the McKenzie approach in a more thorough manner. Some 

of the main OULcomes are summarised in Table 1 1 .2 .  To give some 

idea of the strength of the di fferent studies, where available, the 
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method score for that trial is given,  as well as the source of thal 

score . All of  lhese studies are randomised contro l led lrials (RCTs) , 

excepting two stated instances. 

Buswell ( 1 982) compared a programme of extension exercises and 

postural advice , incorporating some of  McKenzie's ideas, Wilh one of 

Oexion exercises and advice in fifty patients with an acule exacerbation 

of back pain . BOlh groups improved significantly with no important 

d i fference bel ween them.  Method score - 30% (Koes eL al .  199 1) .  

Ponte e t  al. (1984) assigned , nol randomised ,  twenly-lwo acute 

patients to Wilhams' flexion exercises and postural inSlrUClion or a 

McKenzie exercise and posture protocol in which eXlension, lateral 

or flexion exercises were selected.  Improvements in pain ,  sitting 

lOlerance , forward flexion and straighl leg raise were signi ficant ly 

better in  the McKenzie group, of whom 67% were pain-free at lhe 

post-treatmenl evaluation compared lO 10% in the Wi l l iams group . 

Patients i n  the McKenzie group received an average of 7 . 7  treatment 

sessions compared to lOA in the other group; this d i fference was 

also significant .  Method score - 43% (Rebbeck 1 997) .  

Nwuga and Nwuga ( 1985) used a sample or  sixly-lwo women with 

disc protrusions and root compression of  recent onsel, which had 

been confirmed by invest iga t ions .  These were ass igned ,  not  

randomised,  to  McKenzie extension exercises and poslure inslruclion, 

or Williams' flexion exercises. Re-evalualion of patients occurred al 

six weeks and was conducted by a blinded assessor. There were 

Significant improvements in pain, sitting endurance and straight leg 

raising in the McKenzie group ,  but nOl in the Wilhams group, and 

mean treatment time was sign i ficantly less in the McKenzie group. 

Method score - 28% (Koes et aL 1 9 9 1) , 46% ( Rebbeck 1997) .  

Stankovic and Johnel l  ( 1990) randomised 100 patients Wilh acute 

back and leg pain to a McKenzie prolocol involving extension 

exercises, preceded by lateral correction if necessary, and lhen Oexion 

exercises, or a 'mini back school' . This involved educalion, advice on 

resting positions and keeping as active as possible , bUl refraining from 

exercises. Follow-ups were performed al lhree weeks and one year; 

lhere were significant differences between the groups at various points. 

All patients in the McKenzie group had relurned to work wilhin six 

weeks, as opposed to eleven weeks in the other group. There was 

signi ficantly less pain in the McKenzie group at three and fifly-lwo 
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weeks , there were fewer recurrences and fewer had to seek medical 

help. Method score - 42% (Koes et al. 1 99 1 ) , 6 1  % (Rebbeck 1 997) .  

Eighty-nine patients from th is  trial were followed up  five years later 

(Stankovic and Johnell 1 995)  Di fferences were much less than 

previously, but were still Significant as far as recurrences of  back 

pain and sick leave were concerned.  There were no d i fferences 

between the groups in  seeking health care or in  abi l ity to sel f-help.  

Pain was present in 64% of  the McKenzie group and 88% of  the 

other group . Method score - 4 1  % (Faas 1 996) 

Unlike all the trials mentioned so far, Elnaggar e t  al. ( 1 99 1 )  chose to 

explore the effects of flexion and extension exercises in patients with 

chronic back pain .  Postural instructions were not given, exercises 

were performed only for one session a day for two weeks and a pure 

McKenzie regime was not adopted. Both groups had a Significant 

reduction in pain post- treatment, but no significant di fference 

between the groups Method score - 36% ( Koes et  al. 1 99 1 ) .  

Spratt et al. ( 1 993) explored the use o f  extension and flexion exercises 

and postures, incorporating braces and a no-treatment control group 

in fifty-six patients with chronic back pain and specific radiographic 

findings. These were spondylolisthesis, retrodisplacement or normal 

sagittal translation . Patients were reviewed after a month ,  at which 

point the extension group pain score was Significantly better than 

the other two groups, and was the only one that showed a significant 

improvement across time. The pattern of treatment response was similar 

across all translation sub-groups. Method score - 45% (Faas 1 996) . 

Deliuo e1 al. ( 1 993) and Erhard et al. ( 1 994) investigated exercises 

in small groups of patie nts who were c lass i fi e d  as extension 

responders by showing reduction or centralisation of symptoms with 

extension and worsen i ng of  symptoms with flexio n .  Once so

classified, t wenty- four patients were then randomised to either a 

manipulation procedure followed by extension exercises or a flexion 

exercise regime .  There was a Significantly greater improvement i n  

Oswestry disabil i ty score in favour of the manipulation/extension 

group (Delitto e1 al. 1993) Method score - 30% (Faas 1 996) . In the 

second tr ia l  (Erhard et al. 1 994) , twenty-four  pat ients  were 

randomised to an extension group or a group who received a 

manipulation and then performed a spinal flexion/extension exercise . 
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At a week, only two of the first group met the discharge criteria,  

while nine of  the second group did so. Follow-up at one month was 

only 50%,  but also favoured the manipulation group Method score-

5 2 %  (Rebbeck 1 997) 

Dettori et al .  ( 1 995)  recruited 1 49 soldiers with acute back and leg 

pain .  These were randomised to extension, (lexion and control groups, 

but then at the end of week two, half of each of the active exercise 

groups also performed the other exercise. Exercises were done three 

times daily and patients were instructed in  the appropriate postural 

advice according to their group. The control group lay prone with an 

ice pack over the lumbar spine . All groups improved rapidly over 

the eight weeks of t he trial with no statistically Significant differences 

in pain or function over this period. There was a tendency for both 

exercise groups to show a better return of function in the first week, 

at which time there was very little change in the control group ;  when 

the two exercise groups were combined and compared wi th the 

control group ,  this was Significant at this point .  In  the si x- to twelve

month follow-up, recurrences of back pain were similar in all groups, 

at over 60% . However, control group patients were more l ikely to 

require medical care than those who had exercised ,  and those who 

had been in the extension group , particularly, were less l ikely to need 

medical care and work limitation. 

Malmivaara et al .  ( 1 995)  did not refer to the McKenzie approach; 

howe,{er, backward bending and lateral bending exercises were used 

in one of the treatment arms; other patients were randomised to 

either a bed-rest or a normal activity control group. It is not indicated 

if exercises were performed in lying or standing, and they were done 

only three times a day. One hundred and eighty-six patients with 

acute back and leg pain were entered in the trial . At three weeks 

there were Significant improvements in favour of the control group 

over the exercise group in terms of sick days, duration of pain and 

Oswestry scores. At twelve weeks some of the outcomes still favoured 

the control group , but these were not stated to be Significant . Method 

score - 63% (Faas 1 996) . 

Underwood and Morgan ( 1 998) randomised seventy-five patients 

with acute back pain to either a single back class lasti ng up to one 

hour with one to five patients in  which the 'teaching was as described 

by McKenzie', or to receive conventional management. At no point 

du ring the follow-up year were there any statist ical d i fferences 
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between the two groups in terms of  pain or Oswestry score . There 

was a statistically significant difference at one year when 50% of the 

class group reported 'back pain no problem' in the previous six 

months compared to 1 4% of the control group. 

Gillan et  al .  ( 1 998) attempted to study the natural history of lateral shift 

and the effect of McKenzie management . Forty patients were recruited 

to the trial and randomised to the McKenzie group or a non-specific 

back massage and standard back advice group . Patients were followed 

up at twenty-eight and ninety days , but 37% of patients were lost by 

the last follow-up.  Resolu tion of shift occurred more frequently in 

the McKenzie group , with a Significant difference at ninety days.  

However, there was no difference in functional outcome at any point . 

Cherkin eL aL ( 1998) randomised 323 acute back pain patients to 

one of three groups: a McKenzie regime, chiropractor manipulation 

or a control group who were given an educational booklet. This was 

the first study to recognise the importance of using trained clinicians, 

but rather than using experienced McKenzie clinicians, they were 

trained prior to the study The trial , because of exclusion criteria, 

ultimately recruited only 8 . 5 %  of those who attended their primary 

care physician wi th back pain . At four weeks the chiropractic group 

(P= 0 02) and the McKenzie group (P=0 06) had less severe symptoms 

than the booklet group, but not different Roland-Morris d isability 

scores. At twelve weeks there were no Significant d i fferences i n  

symptoms o r  function between t h e  three groups, and there had been 

no further i mprovement in outcomes. In  the subsequent two years 

recurrences were similar in all groups, as was care-seeking. Costs 

were substantially lower in the booklet group, but satisfaction with 

care was Signi ficantly worse than in  the two other interventions .  

In summary, several trials are supportive of  the McKenzie approach 

(Nwuga and Nwuga 1 985; Ponte et al. 1 984; Stankovic and Joh nell 

1990 , 1995 ;  Sprall et al. 1993 ;  Delitto et al .  1 993) Several of  these 

trials are of poor or moderate quality, which can have the tendency 

to exaggerate treatment effects (Gray 1997) .  Many of the trials have 

small  numbers, which can mean the trial has insufficient power and 

therefore is unable to detect important clinical differences, although 

in fact all did. Two trials appear to show parts of the McKenzie system 

perform less well against comparison (Erhard et al. 1 994;  Malmivaara 

et al. 1 995) ;  however, the interventions bear so little resemblance to the 

approach if used properly that such a conclusion would be erroneous. 
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Several trials have ambivalent conclusions; for instance, that neither 

extension nor flexion exercises are necessarily better (Buswell 1982 ; 

Elnaggar et al. 1 99 1 ;  Dettori et al. 1 995) ,  and that a single 'McKenzie 

class' is no better than usual care in the short -term (Underwood and 

Morgan 1 998) . Again, with these trials the approach is not rigorously 

mechanical diagnosis and therapy; for instance , there is lack of  

attention to  patient selection . The study by Cherkin e t  al. ( 1 998) 

also has an ambivalent outcome. That mechanical diagnosis and 

therapy performed as well as chiropractic manipulat ion is very 

positive , given the support for manipulation by numerous systematic 

reviews. Only 1 0% of patients had pain below the knee, thus it is 

likely that there was a preponderance of patients with back pain 

only without referred symptoms. I t  is precisely this group, acute 

simple back pain , which is supposed to be the optimal group to 

receive manipulation (AHCPR 1 994) However, neither intervention 

was more than marginally better than a cheap booklet. 

Table 1 1.2. Main o utcomes from published randomised controlled 

trials using extension exercises or purporting to 

use McKenzie regime (see text for more detail) 

Reference Group 1 Group 2 

Buswel l  Extension Flexion 
1982 

Ponle et al. McKenzie Flexion 
1984 protocol 

N wuga and McKenzie 
Nwuga 1 985 protocol Flexion 

Stankovlc and McKenzie Education 
Johnel l1990 protocol Normal 

act ivi ty 

Elnaggar et al. EXlension Flexion 
199 1  

G roup 3 Outcomes 
Statistically Signifi
cant improvements 
supporting 
McKel1zie 
interventi.on. 
Not supporti ve .  

lmprovements 
both groups 
NS d ir ference 

Pain (1 0): 

1 :  -4.9 
2: -3.2 (P =0.001 ) 

Pain (1 0): 

1: -5.3 
2: -2. 7  (P<0.01 ) 

Sich leave (days): 
1: 11.9 
2: 21.6 (P<O.OOl) 

Recurrences: 
1: 22 
2: 37 (P<O.OOl) 

Improvements 
both groups.  

NS d i fference 

Conlinued next page 
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Reference 

Spratt el a/. 
1993 

Del i l lO  et a/. 
1 993 

Erhard e l  al. 
1994 

Stankovic and 
Joh nel l 1 995 

DeLlori c i  a/. 
1995 

Malmivaara 
et a/. 1995 

Underwood 
and Morgan 
1 998 

Gil lan cl al. 
1998 

Cherkin et a1. 
1998 

Group 1 Group 2 

Extension Flexion 

Mani pu- Flexion 
lat ion 
Extension 

Extension Manipu-
lation 
Flex / Ext 

See 1990 
study 

Extension Flexion 
(+nexion) ( +exten-

sion) 

Extension Usual 
+ side- activity 
bending 

'McKenzie Usual 
class' manage-

ment 

McKenzie Massage 
lateral shift and 
protocol advice 

Group 3 

Control 

Comrol 

Bed-rest 

McKenzie Chiro- Booklet 
regime praetor con t ro l  

manipu-
lation 

NS = any differences are non-signi fi cant 

Ou.tcomes 

Pain: Only 1 

improved post 
treatment «0.004) 

Oswestry: 
1 :  -23% 
2 :  - 1 0% 

D ischarge criteria :  
1 :  2 1 1 2  
2 9 1 1 2  (P<0.05) 

Sich leave: 
1 :  51 % 
2: 74% (P<0.03) 
Recurrences: 
1: 64% 
2 :  88% (P<0.0 1 )  

Improvements a l l  
groups 
NS d i fference 

Sick days: 
1: 5.7,2 :  4 .1, 3 7.5 
Oswestry: 
1 :  - 15,2 :  -22, 3 - 19  

Improvements 
both groups. 
NS d i fference 
Chronic bach pain: 
1 :  50% 
2 :  1 4% (P<O. OO7) 

Resolution of shift 
>5mm: 
1 :  9 1 % 
2: 50% (P = 0.04) 
Oswestry NS 

Improvements a l l  
groups 

It should be emphasised that nearly every trial makes no selection of  

pa t i em appro pr iateness [or a given exercise regime . Exercise 

programmes are invariably standardised ,  are prescribed routinely or 

implemented in groups, and by c linicians o f  unknown ski l l  or 

experience in the McKenzie approach. No attempt is made to assess 

for suitabil i ty, which is a key component of the approach .  The only 

trials that attempt patient selection are those by Delitto et al. ( 1 993) 

and Erhard et  al. ( 1 994) These suffer from very small numbers, 

considerable loss to follow-up and confusion as to exactly which 

component o[ the interventions was responsible for the effects observed .  
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The importance of individual assessment of suitability [or exercise 

regimes is highlighted by the study by Donelson et al. ( 1 99 1 ) - method 

score 5 7 %  (Rebbeck 1 99 7) This showed that back pain frequently 

responds differently to di fferent movements - nearly one-half of this 

group had a clear directional preference, most for extension, but a few 

for flexion . Not only did one direction clearly centralise symptoms, 

but  a lso the op posite m ovement typical ly intens i fied and/or 

peripheralised it .  This study was only short-term, but illusLrated the 

importance of directional preference as a key to the management of 

mechanical back pain .  Other studies have shown the good prognostic 

Signi ficance of identifying centralisation early on (Donelson et at. 

1 990; Sufka et al. 1 998; Long 1 995; Werneke et al. 1 999;  Karas et al. 

1997)  More patients may have demonstrated cent ralisation or a 

decrease in symptoms i f  testing had been pursued over a longer time 

period , and if other movements, besides sagittal ones, had been 

employed. For instance, in a study of eighty patients in which frontal 

and sagittal plane movements were used, 87% of them demonstrated 

centralisation (Donelson et al .  1 990).  I f  this directional preference is 

not taken into account and exercises are dispensed to all comers, then 

some in that group might respond, but some may be made worse 

and overall such a trial would show no value in a particular exercise. 

Most of these trials have been conducted in patients with acute back 

pain. In this group there is a marked tendency for sponLaneous 

recovery with whatever intervention is used, or if none is used . This 

is well-i l lustrated in the study by Cherkin et al. ( 1 998) .  Disability is 

seen to fal l  rapidly from a starting point of twelve out of a twenty

four-pOint scale to seven at week one, and about four at week four in 

all groups. After this at weeks twelve, fifty-two and 1 04 the scores 

remain v ir tua l ly  u nchange d ,  excepL for some minor  furt her 

improvements in the physical therapy group . There is ,  in other words, 

a minor level of functional disability after recovery from the acute 

episode that remains largely unchanged two years la Ler. 

Various other shortcomings, which are common characLeristics of 

these trials, l imit their generalis ability for mechanical diagnosis and 

therapy. A dist inction is often not made between those with back 

pain only and those with referral of symptoms or wi th sciatica. 

F requently interventions are inadequately described, performed Wilh 

inadequate regularity and with adherence to exercise programmes 

not m on i tored . None of the trials excluded paLients in whom no 

movement or position could be found to abol ish, reduce or centralise 
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symptoms. Such patients should be excluded from treatment groups 

(McKenzie 1 98 1 ) .  Randomisation should be made after a mechanical 

evaluation - if  a patient is intolerant of  penicil l in,  they don't get itl 

The level of ski l ls and experience of the participating clinicians is 

rarely considered, but this affects clinical e fficiency as seen in the 

section on reliabi lity studies. Lack of  understanding of the McKenzie 

approach has a deleterious e ffect on its application . Trials that need 

to be performed include the effects of mechanical diagnosis and 

therapy, using sUi tably trained clinicians, involving patients with 

chronic and recurrent back pain and also to distinguish i ts e ffects in 

patients with back pain and in those . with referred symptoms 

Other efficacy trials 

Besides the evidence reviewed above , there are also a number o f  

studies that have either not been published in peer-reviewed journals, 

and therefore have not gone through the critical appraisal process 

that is necessary prior to publication, or else lack a control group .  

Despite weaknesses, it i s  still worth considering th i s  other l i terature, 

which on the whole is supportive of the approach Principle findings 

are summarised in Table 1 1 . 3 .  

Kopp et at. (1986) included sixty-seven patients with acute disc 

prolapse, displaying radicular pain and at least one sign of nerve 

root i rritation, and evaluated their response to an extension exercise 

protocol . If extension exercises worsened radicular pain, further 

attempts were abandoned . If extension was limited and produced 

back pain wi t h out  worsening the leg pain ,  gradual extension 

procedures a fLer the method of McKenzie ( 1 98 1 )  were implemented.  

Thirty-five of these patients responded to the extension programme, 

and 97% of them achieved full-range extension within a matter of 

days. Thirty-two patients failed to respond and came to surgery, and 

of these only two (6%) were able to achieve extension.  At surgery 

75% had either a sequestered or protruding disc with nerve root 

displacement or deformity. There was no di fference between the two 

groups in referred pain, positive straight leg raise or neurological 

signs and symptoms. The authors coined the phrase the 'extension 

sign'  - being the inability to achieve extension - as an early predictor 

of the need for surgical intervention.  At long-term follow-up,  average 

six years, the extension sign was able to predict a favourable response 

to non-operative treatment in 9 1  % of cases (Alexander et al. 1 99 1 ) .  
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Alexander et al .  ( 1 992) ,  in a further report dealing with a total of 

1 54 patients with disc herniation, reported on seventY-Lhree patients 

who were selected for conservative management based on their ability 

to achieve full-range extension in lying. The decision LO proceed wi th 

a McKenzie approach was made by the fifth day, by which time most 

had achieved extension i f  they were going to.  These patients were 

then discharged and instructed to continue with extension exercises. 

Those in whom the extension sign remained positive were managed 

surgically Thirty-three (45%) of the conservatively managed patients 

were traced about five years later. Symptoms were resolved or sl ight 

in 82 % ,  functional limitations ni l  or minor in 85%,  and 94% were 

satisfied with their treatment .  

In those who initially had a positive eXLension sign that became 

negative , complete resolution was reported in 47%,  compared to 

2 1  % in those who had a negative extension sign at admission and at 

five days . Patients (nineteen of thirty-three) whose extension sign 

changed from positive to negative (achieving extension) within five 

days had consis tent ly  bet ter  outcomes , and this  mechanical  

presen tat ion was a strong predictor of  successful conservat ive 

management .  This abi l i ty to regain extension in the acute stage was 

highly significant in predicting the treatment group, conservative or 

surgical .  Other factors, such as neurological signs and symptoms, 

straight leg raising or abnormal imaging studies, were unable LO  

di fferentiate between the two groups. 

Numerous studies have only been published as abstracLs (Vanharama 

et aL 1 986; Adams 1 993; Kay and Helewa 1 994; Goldby 1 995; Fowler 

and Oyekoya 1 995;  Udermann et aL 2000, 200 1 ;  Schenk 2000; 

Borrows and Herbison 1 99 5 a) or as a d i ssertat ion or separaLe 

publ ication (Roberts 1 99 1 ;  Borrows and Herbison 1 995b); detailed 

evaluation of  these is not always available . 

Vanharanta et aL ( 1 986) al located 1 38 patients to back school , 

McKenzie exercises or a home traction device according to date of 

birth .  In the McKe nzie group 97% had improved after one week, 

while less than 50% improved in the other two groups. After Lwo 

weeks 36% of  the back school group and 37% of the tracLion group 

had to change treatment because of lack of improvement ; no changes 

were necessary in the McKenzie group.  The McKenzie and traction 

groups recovered more quickly, wi Lh  a stat ist ica l ly S ignificant 

d ifference at one month , but no group di fferences aL s ix months.  
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Roberts ( 1 99 1 )  compared McKenzie therapy to treatment with a non

steroidal anti-inflammatory drug (NSAlD) in patients with acute back 

pain ,  all of whom were encouraged to mobilise actively. At seven 

weeks the McKenzie group was less disabled , a d i fference that was 

significanL in the sub-group of patients who were classified according 

to the mechanical syndromes at the first assessment .  However, sick 

leave was greater in the McKenzie group. 

Adams 0 993 ,  Adams et al. 1 995)  gave twenty-three chronic back 

pain pat ients a standard ised s\x-week t reatment programme o f  

McKenzie eXLension procedures . Post-treatment values showed a 

significant reduction in pain scale rating. While prior to treatment 

patiems showed a higher psychological involvement ,  reduced range 

of movemenL and increased EMG activity compared to matched non

pain controls, after treatment these differences were no longer significant. 

Fowler and Oyekoya ( 1 995)  did a retrospective note review of twenty

seven subjecLs, twenty (74%) of whom had exce llent recovery using 

McKenzie treatment within a shorter time period than other therapies 

previously or concurrently applied .  

Kay and Helewa ( 1 994) randomly aSSigned twelve patients with acute 

back pain LO a McKenzie or Mai t land protocol . At three weeks the 

McKenzie group showed an eighteen-point reduction on the pain 

scale , while the Maitland group reported a sixteen-point increase 

(P=O.029) There were no significant differences in range of movement 

or disability. Longer-term follow-up was not reported .  

Goldby ( 1 995) conducted a double blind randomised controlled trial 

on fifty paLients with chronic back pain, of whom complete data 

exisLed on thirty-six. One group was treated along the McKenzie 

principles and one group received a non-speCific exercise programme .  

There were improvements in bOLh groups tha t  were Sign i ficant .  

Comparisons between the two groups found Significant differences 

in favour of the McKenzie regime and Significant changes in health 

locus of comrol that were not found in the non-speCific exercise group . 

Borrows a n d  H e rbison ( l 9 9 5 b)  repor ted  on  t h e  Acci d e n t  

Rehab i l i tat ion and Compensation Insurance Corporat ion (ACC) 

evaluaLion of  the e ffectiveness of four treatment programmes for 

chronic compensated back pain pat ients in N ew Zealand .  Al l  

programmes used different exercise and rehabil i tation regimes, three 
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on an outpatient basis, while t he McKenzie regime was a fourteen

day residential programme Nearly 800 patients with an average of 

twenty months on compensation were allocated, not randomised, to 

the different programmes. The main outcome was 'Fitness to Work' ; 

at one month this had improved by 3 5 %  in the McKenzie programme 

compared to 20% in the next best intervention,  and by less than 4% 

in the other two . Secondary outcomes showed a similar picture, with 

t h e  best  two i n t e rvent ions  p ro d u c i n g  substan t i a l ly grea ter  

improvements in  functional disabil i ty scores (about e ight poims on 

a twenty- four-po int  scale)  and depression (five- to six-point 

improvement) than the other programmes (about three points and 

less than two points respectively) . Long-term outcomes were missing 

in this study, and all programmes achieved a 20% return to work 

rate at three months. Nonetheless, two of the programmes, including 

the McKenzie one, showed Signi ficant and clinically meaningful 

greater improvements. The authors made various attempts in their 

analysis of the results to ensure against bias or confounding as a 

randomisation process was not used ,  and felt con fident that the 

improvements were the true e ffect of treatment. While the McKenzie 

residential programme lasted nine days, the other programmes had 

an average duration of 1 03 to 1 2 7  days. This programme is described 

in more detail in the section on treatment of chronic pain. 

Udermann et  aL (2000) reported on the value o f  a purely educational 

approach, using Treat Your Own Bach (McKenzie 1 997) in sixty-two 

volunteers with chronic back pain, of whom 8 1  % were available for 

follow-up nine months after reading the book. At this point 87% 

were still exercising regularly, 9 1  % sti l l  used good posture, 82% noted 

less back pain and 60% were pain-free. Mean pain severity had 

dropped from 1 . 3 on a four-point scale to 0 .44 ,  and mean number 

of episodes from 4 . 1  to 1 . 0 per a�num . Over 70% had found 

extension exercises to be most beneficial . Although there was no 

control group in this study, with a mean length of duration of back 

pain of over ten years prior to the intervention, this chronic sample 

served as its own control . At eighteen months fifty-four (87%) were 

contacted again (Udermann et aL 200 1 )  Over 92% sti l l  claimed to 

be exercising regularly and focusing on posture Pain severity had 

decreased to 0 . 33 and episodes per annum to 0 . 1 5 . 

From thirty-four patients recrui ted with lumbar radicul opathy, 

Schenk (2000) classified twenty-five as derangements, who were then 
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randomly assigned to McKenzie exercises or j oint  mobi l isat ion. The 

McKenzie group demonstrated significantly greater improvements 

in pain and function after th ree sessions. 

Tab le 1 1 .3  Other Literat ure - abstracts, uncontrol led trials, 

e tc. 
(see leXl ror more c\elai I) 

Reference Group 1 Group 2 

Kopp eL al. Negati ve Pos i t ive 
1 986 extension extension 

sign :  sign : 
M c Kenzie Surgery 

Alexander cl al. Negat ive Pos i t ive 
1 992 extension extension 

sign : sign : 
M c Kenzie Surgery 

Vanharanta el al. McKenzie 2. Back 
1986 (extension) school 

3. Back 
Tract ion 

Roberts 1 991 McKenzie NSAlD 

Adams 1993 Extension 

Kay and Kelewa McKenzie Mait land 
1 994 

Goldby 1995 McKenzie Non-pres-
cript ive 
exercise 

Fowler and M c Kenzie Other 
Oyekoya 1 995 therapies 

Borrows and McKenzie 2. 3 .  and 4 .  
Herb ison residential  Gym-based 
1 995a ,  1 995b rehabi l i tat ion exercise 

programme and 
rehabi l itat ion 
programmes 

Results 
Statistically significant 
improvements supporting 
McKenzie intervention. 

Achieved full extension: 
1 :  97% 
2 :  6% (P<O.OOS) 

Mechanical response 
predicted treatment 
group (P = 0. 000 1 )  

Significant difference in 
pain at one month 

Significant difference in 
disability at seven weeks 
in those classified by 
mechanical syndrome 

Pain reduction (P<O.OOl )  
Increased ROM (P<O.OS) 

Pain: 
1 :  - 1 8  
2 .  + 1 6  (P=0.029) 

Significant differences 
in pain, Oswestry, HLC 

74% responded quicker 
to McKenzie 

Impai nnenL :  
1 :  - 7  
2 .  0 
3: - 1  
4: -4  (P=O. OOOS) 
Oswestry: 
1 :  -7% 
2: -3% 
3:  -3 .S% 
4: -9% (P= O.OOOS) 

Cont i n ued next page 
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Reference 

Udermann 
et al. 2000 

Schenk 2000 

Group 1 

Treat  Your 
Own Back 

McKenzie 

GroLlP 2 Results 

Pain: -0.9 (4 point scale) 
Episodes: -3 (P<O. OOOl )  

Mobil isation Significant  differences: 
pain (P<O.014) 
function (P<0.032) 

Positive extension sign = increase in radicular pain on extension in lying 
HLC = health locus of cont rol 

Studies into directional preference 

Directional preference describes the propensity of mechanical back 

and referred pain to lessen if movements or positions in one direction 

are performed and to worsen i f  movements or postures in the opposite 

direction are performed. Likewise, opposi te postures or movements 

may centralise or peripheralise patients' symptoms. Studies included 

in this section have speci fical ly investigated the phenomenon of 

directional pre ference . This has been done by randomly exposing 

patients to repeated movements or postural practi ses with different 

loading strategies and examining their symptomatic response . Studies 

have been conducted on the effects of extension and flexion and i nto 

control or l imitation of flexion - main findings are summarised in  

Table 1 1 .4 .  

Donelson et  al. ( 99 1 )  examined the e ffects of flexion and extension 

on symptoms in the short-term by randomising 1 4 5  patients to two 

di fferent protocols. In one group flexion movements were performed 

first and then extension movements, first in standing and then in  

lying; i n  the other group the  order of  movements was reversed .  

Whichever p rotocol was performed ,  flexion generally had the e ffect 

of increasing symptoms and extension generally had the e ffect of 

decreasing symptoms. Individually, back pain decreased in fourteen 

subjects 0 0%) during flexion and in thirty-one subjects (2 1 %) during 

extension. Individually d istal leg pain decreased in eleven subjects 

(8%) during flexion and in fifty-six subjects (39%) during extension . 

Interestingly, only one pat ient reported improvement with both 

flexion and extension movements. An analysis model that assumed 

d ifferent responses to flexion and extension in central and peripheral 

pain and centralisationlperipheralisation was tested out , which found 

sign i ficant d ifferences in pain behaviour to the dWerent movements 

(P<O .OOO l ) .  Methods score - 57% (Rebbeck 1997) 
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Will iams et al .  ( 1 99 1 )  compared the e ffects of  two sitting postures 

on back and referred pain over a twenty-four- to forty-eigh L-hour 

period . Two hundred and ten patients with acute and chronic 

symptoms were randomised to a kyphotic or lordotic sitting group .  

Patients' response t o  the �i fferent sitting postures was assessed while 

in the cl inic ,  and then over the next day or two they were insLructed,  

when they sat ,  to assume a particular posture . The lordotic group 

was provided with a lumbar roll and instructed to maintain the ir  

lordosis; the  kyphotic group with a portable cushion and instructed 

to sit with the spine in flexion.  Back and referred symptoms were 

again assessed on return to the clinic . 

There was a significant reduction in back and leg pain at all test 

poinLs in the lordotic group compared to baseline, but no change in 

Lhe kyphotic group. Whereas at basel ine there was no significant 

di fference between the two groups after the intervention, they differed 

sign i ficant ly in terms of back (P = 0 .009) and leg (P = 0 . 0 1 8) pai n .  

There was a 2 1  % and 5 6 %  reduction in  intensity of back a n d  leg 

pain respectively in the lordotic group, while in the kyphotic group 

back pain increased by 14%,  and there was no change in l eg pain 

intensity. Pain peripheralised to below the knee in  6% of  the lordotic 

group and in 24% of  the kyphotic group (P = 0 . 0 1 7) .  Converse ly, 

pain central ised above the knee in  56% of the lordotic group and 

10% of the kyphotic group (P = 0 .00 l) 

Snook et at .  ( 1 998) tested the effect of controlling early morning 

flexion in a group of patients with chronic back pain whose mean 

duration of  symptoms was seventeen years. A fter recru i tment  

sym ptoms were mon itored for six months ,  patients were then 

randomised to the intervention or a control  group who performed 

flexion exercises, which a previous study had found to be ineffective . 

The intervention group received i.nstructions and help in a strict 

regimen of abstaining from flexion in the first two hours after rising, 

and relative restriction on flexion activities thereafter. After six months 

the control group was instructed in the intervention . 

At six months there were significant improvements i n  pain intensity 

(P < 0 . 0 1 ) , days in pain (P  < 0 .05)  and medication use (P  < 0 .05)  for 

the intervention group that were not found i n  the control group. At 

one year there were further improvements in pain for the intervention 

group and a number of  Significant changes in both groups relating to 

pain and disabil ity compared to baseline.  
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The drop-out rate from this study was h igh ,  especially from the 

intervention group, with a 30% attrition rate following randomisation . 

This perhaps attests to the d i fficulty of making such behavioural 

changes; the postural rules expected of the patients were extremely 

strict and demanding. Fifty-th ree of the sixty patients who completed 

the trial were followed up at three years (Snook 2000). Sixty-two percent 

of this group were still finding the intervention useful and restricting 

their flexion , and 74% reported a further reduction in days in pain . 

Table 11.4. St udies into d irectional pre ference 
DiJJerence 

EJJects oj EJJects oj between 
ReJerence Intervent ion extension flexion groups 

Donelson et al. Repeated LBP beller :  LBP beL ler :  
1 99 1  movements 2 1 %  1 0% 

in Single Leg pain 
assessment . better:  39% 
Randomise d :  Leg pain 
1. extension/ better:  8% 
flexion 
2. flexion! P = 0.0001 
extension 

Wil l iams et  al. Two-day LBP better :  LBP worse : 
1 99 1  period 2 1 %  1 4% 

Randomised : Leg pain P = 0.009 
1. lordotic better: 56% Leg pain:  
s i t t ing no change 
2 .  kyphotiC Central isa- Centralisa- P = 0.O J 8  
si t t ing t ion:  56% t ion : 1 0% 

Periphera- Periphera- P = 0.001 
l isation : 6% l isat ion : 24% P = 0.01 7 

Control oJ DiJJerence 
morning Jrom 
flexion baseline 

Snook et aL One year Pain intensi lY 1 and 2 :  
1998 study reduced P < 0.001 

Randomise d :  l :  P < . 001 
1 .  flexion Pain days 2: P < 0.05 
control / reduced 1 :  P< 0. 05 
flexion impairment 2: P < 0.01 
control clays reduced 1 and 2 :  
2 .  sham / Medication P<0.05 
flexion days reduced-
control 

LBP = low back pain 

These trials and t hose mentioned in other sections in th is chapter 

( [or instance, Kopp et  al. 1 986; Alexander et al. 1 992 ; Donelson eL al. 
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1 990) illustrate the effect that different loading strategies can have 

on back pain .  All movements are not the same.  Commonly in these 

studies, extension or control of flexion is the direction of preference . 

Donelson et al. ( 1 99 1 )  demonstrated that in  a single session without 

the use of  force progressions, 40% showed a clear preference for 

extension ,  and Wi l l iams et al. ( 1 99 1 )  states that nearly 60% showed 

a preference for an extended posture when sitting. In the long-term 

follow-up conducted by Snook (2000),  about 60% of those who 

completed the trial still found limitation of flexion helpfu l .  However, 

a minority of patients demonstrate other directional preferences, with 

7% showing a clear preference for flexion in one trial (Donelson et al. 

1 99 1 ) .  Patients at a l l  stages of the natural history of back pain show 

these responses, both those with acute and chronic symptoms. The fact 

that different patients show preferences for different movements should 

be considered in the construction of future trials. In the past, individual 

assessment of sUitability for exercise regimes has rarely been conducted. 

The importance of directional preference in management strategies 

has been recognised in other classification systems Fritz and George 

(2000) include a flexion and an extension syndrome, Sikorski ( 1 985) 

includes an anterior and a posterior element category, Wilson et  al. 

( 1 999) also include patterns that are based on directional preferences 

or antipathies. O ne pattern is worse with flexion,  another worse with 

extension. The largest group were those made worse by flexion 

activities, which represen ted about 65% of  the population sample . 

The other classification systems categorised 36% to 50% of their 

samples as having directional preferences for extension or flexion 

(Fri tz and George 2000; Sikorski 1 985) .  

As  d i ffe rent mechanical  back pa in  p roblems display d i ffere n t  

d irectiona l  p re fe re nces , a l l  b a c k  pa in  c a n n o t  be viewed as a 

homogeneous entity, nor can it be presumed that all  patients will  

respond in the same way to the same exercises. 

Reliability studies 

Certain studies have sought to evaluate the reliability of  the McKenzie 

system as a whole, whereas other studies have examined the reliability 

of components of the whole approach . The Kappa coefficient  is 

commonly used in reliability studies (see Glossary) . Principle fin dings 

are summarised in Table l l . 5 .  
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Kilby et al. ( 1 990) devel oped a c l inical algorithm to test out the 

reliabi l i ty of the syndrome classification system.  The behaviour of 

pain with repeated movements and sustained posi tions was the key 

factor in the determinati on of the syndrome. Two cl inicians, with 

l imited attendance on McKenzie courses, assessed forty-one patients. 

One assesse d the p a t i e n t  w h i l e  t h e  o ther  one observe d ;  n o  

communication was a l lowed. Inter-cl inician agreement was assessed 

by Kappa, with percentage agreement being used where numbers were 

insufficient for Kappa analysis. The answers were within 1 0% of perfect 

agreement in  a l l  but three questions. There was perfect or near perfect 

agreement on questions about central isation (Kappa 0 5 1 ) ,  constant 

pain , referred pain,  pain on stat ic loading and central or symmet rical 

pain. There was poorer agreement about the presence of a kyphotic 

and lateral shift deformity and pain at end-range. Agreement was less 

good by diagnOSiS, with less than 60% agreement on the classi ficat ion 

recorded, although this improved to 74% i f  derangements three and 

four, and five and six were amalgamated ( McKenzie 1 98 1 )  

The strong point of the system revealed by this study is the level of 

agreement on interpreting pain behaviour on repeated movements. 

Cen t rali sation , reduction or abol i t ion of  pain may be re l iab ly  

interpreted . Visual observation , such as  the  presence of a lateral shift ,  

has a weaker level of  agreement .  When th is decision-making process 

was taken out of the equation , and derangement three and four and 

five and six amalgamated ,  agreement on derangement classi fication 

increased substant ia lly. In  thirteen of  the forty-one (32%) of the 

sample ,  the d iagnosis was uncertain or the problem had resolved . 

Ri dd le  and Rothstein ( 1 993)  conducted a mul t i -cemred study 

i nvolv ing 363 pat ients and forty-nine c l in icians evaluat ing the 

reliabi lity or the c lassification system . Information for the clin icians 

on the criteria for classification into syndromes was summarised by 

the authors. Only sixteen of the c l in icians had attended at least one 

postgraduate course in the use of the McKenzie approach, so for 

most of  them this four-page pamphlet ,  which contained inaccuracies, 

was the only information available . Patients were assessed first by 

one c l in ician and then within fifteen minutes by the second cl inician, 

meaning that patients were put through two lengthy assessments 

that may have had the effect of changing symptoms. For all clin icians, 

agreement on classification was 39% (Kappa 0 . 2 6) and ranged from 

2 2 %  to 60% i n  the different clinics (Kappa 0 .02  to 0 .48) . Agreement 

was even less in those with some training at 27% (Kappa 0 . 1 5) .  
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This study did not a�sess any component parts of the assessment 

procedur e ,  but only the final mechanical syndrome classification .  

The study reveals a considerable lack of  understanding of  factors 

involved in this classi fication process by the part ici pating cl inicians.  

For instance, the different derangements, one and two , three and 

four, and five and six,  are d i fferentiated by the site of  the pain .  

However, pain that one cl inician reported t o  b e  referred t o  the knee 

or foot was reported in another area on 50% or more of occasions. 

Classificat ion of postural ,  dysfunction and derangements syndromes 

was completely  muddled - of the thirty-eight patients, one clinician 

reported postural syndrome, the other clinician reported 2 9 %  

dysfunction and 2 9 %  derangement. Of  twenty-eight patients that one 

clinician reported to be derangement five, the other clinician reported 

25% dysfunction , 1 8% derangement one and two and 21 % derangement 

three and four The study certainly shows that in the hands o f  

untrained cl inicians, the system cannot be reliably used a s  basic errors 

in interpretation of pain site and pain behaviour are being made . 

Razmjou et al. (2000b) reformulated some of  t he data reported by 

Riddle and Rothstein ( 1 993) to compare the effect of education. When 

i t  comes to d i fferenLiating between the different syndromes, although 

percentage agreements are not much better between the untrained 

and the partially trained clinicians, there is  far less variabi l i ty In 

particular, t here is no disagreement between postural and derangement 

categories, and the most common mistake is between dysfunction 

and derangement syndromes. 

The patient population studied were a very chronic group ,  wi th a 

mean duration of symptoms of seventy-four weeks. I n  the instructions 

given to clinicians, only ten of each repeated movement was al lowed.  

Despite th is ,  rat her surprisingly in  a group that woul d  be expected 

to require lengt hier periods of  testing, c l in ic ians failed to give a 

di agnosis i n  only sixteen (4%) pat ients The study reveal s  the 

importance of experience and education in the use of  a classi fi cation 

system , which allows interpreters to gain an understanding of the 

significance of d ifferent aspects of the assessment . Lack of experience 

permits mult iple erroneous decisions during the diagnostic process . 

Donahue et al .  ( 1 996) evaluated the rel iabil i ty of the identification of  

a lateral shift and relevant lateral component .  Forty-nine patients 

were examined separately by two clinicians drawn from a pool of  ten 

clinicians, all with no postgraduate McKenzie training. Reliabi l i ty 
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was studied for a two-step process - first the agreement on presence 

of a latera l  shift using a spirit level , second on the relevance of the 

lateral component by performing repeated movements. Relevance 

was determined by a change in the location or intensity of pain during 

or immediately fol lowing side glide testing. Overall there was 47% 

agreement (Kappa = 0 . 1 6) .  However, when the two steps of the 

process were evaluated separately, the results were very di fferent .  

The inter-tester reliab il i ty of  the presence and direction of  lateral 

shifts using the spirit level was 43% agreement (Kappa = 0 .00) The 

inter-tester reliability of the relevance of the lateral component as 

determined by symptom response to repeated movements was 94% 

agreement (Kappa 0 . 74) .  

Another study demonstrated that larger lateral shi fts could be reliably 

observed .  Tenhula et al. ( 1 990) examined twenty-four patients with 

'an observable lateral shift ' ,  with apparently those with an equivocal 

shift not being admitted to the study. However, an operational 

definition of  what is 'an observable lateral shi ft' was not given .  One 

c l inician judged the presence and direction of a shift whi le the second 

determined the same factors from a slide image of the patients. Perfect 

agreement  ( Kappa 1 . 00)  was found . Th is  study a lso found a 

statistically Significant relationship between the shi ft and a posit ive 

side bending movement when it was seen to alter symptoms. This 

indicates the usefu lness of repeated movements to ident i fy t he 

presence of a lateral shift .  

Razmjou e t  a l .  (2000a) examined components of  the assessment as 

well as the classification system itself. One clinician examined forty

five patients while a second cl inician observed the interact ion;  both 

had considerable postgraduate McKenzie training. Various elements 

of the assessment process were shown to have good to excellent 

reliability, including the relevance of the lateral component and lateral 

sh i ft ,  t h e  presence o f  a sagi t t a l p l ane  d e formi ty, syn d rome 

identification and derangement sub-class i fication The presence of  a 

lateral shift had moderate reliabil i ty. There were three disagreements 

over classification ;  one clinician classified these patients as 'other', 

and one cl inician as dysfunction and derangement. 

I t  is interesting to contrast the proportion of syndrome classi ficat ion 

made by these experienced McKenzie practition�rs with the untrained 

and partially trained clinicians in Riddle and Rothstein ( 1 993) Whi Ie 

Razmj ou et al. (2000a) diagnosed derangement in about 88% of 
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patients, dysfunction i n  about 7% and posture i n  2 % ,  i n  the other 

study classi fication was respectively about 5 5 % ,  3 5 %  and 1 0% .  

C l i n i c i ans u nfami l iar  w i t h  t h e  system do n o t  recognise t h e  

preponderance o f  derangements in  c l inical practice and overestimate 

the prevalence of the other two mechanical syndromes .  

Fri tz cL a l .  (2000a) used a d i fferenL method to evaluate the inter

tester re l iability of centralisation involving video footage of patient 

assessments. This was then shown to forty clinicians and forty student 

c l in icians, who were also given clear operational definitions of  

central isation, peripheralisation and status quo .  Agreement over 

sympLomatic response among all cl inicians was 88% (Kappa 0 . 79) ,  

with sLudents on ly slightly less reliable than quali fied clinicians. 

Werneke eL al .  ( 1 999) ,  as part of a descriptive study of  centralisation , 

carried out a reliabi l ity check. Clinicians had near perfect agreement 

both in location of most distal pain and in categorisation of  patients 

into centralisat ion, partial centralisation or non-centralisation groups 

(Kappa 0 .9 1 7  to 1 .00) .  

Kilpikoski e t  a l .  (2002) evaluated two cl inicians and thirty-nine 

patients on inter-tester agreement on certain aspects of a McKenzie 

assessment .  One examiner questioned the patient with the other 

exam iner present ; they then took it in turns to examine the patient 

independent ly As in  other studies, observation of the presence (Kappa 

0 2) and chrection (Kappa 04) of a lateral sh i ft was less rel iable than 

the relevance of the shift ( Kappa 0 7) Rel iability of class i fication 

i nto McKenzie mai n  syndromes ( Kappa 0 . 6 ) ,  sub-cl ass i ficat ion 

(Kappa 0 . 7) ,  centralisation (Kappa 0 . 7) and directional preference 

(Kappa 0 .9)  were all good to very good.  

Some other studies examining the rel iability of di fferent aspects of  

spinal assessment include evaluations of relevant tests, and these are 

included in the Lable below ( ll . 5) Nelson et al. ( 1 979) and Strender 

et  al .  ( 1 997) examined lateral tilt or sagittal configuration . Strender 

et al .  ( 1 997) and McCombe et al .  ( 1 989) examined pain production 

during single sagi ttal plane test movements, and Spratt et al. ( 1 990) 

examined repeated movements and pain location and aggravation. 

In summary, several sLudies attesL to the good reliabil ity of assessment 

of symptomatic response , i ncluding centralisation (Kilby et a l .  1 990;  

Fritz et  a l .  2000a; Donahue et  al .  1 996;  Razmjou et  al .  2000a; Werneke 
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et a l .  1 999) . Decision-making based on observation, such as the 

presence or not of  a lateral shi ft ,  has a tendency to be less rel iable 

(Ki lby eL al. 1 990;  Donahue et al .  1 996) ; however, it can be rel iable 

in substant i al sh i fts (Tenhula et  a1 1 990) . Although the McKenzie 

class i fication system has been shown to be very unreliable when used 

by clinici ans who are na'ive to it (Riddle and Rothstein 1 993) ,  the 

system has been shown to have very good reliability in those who 

are experienced in the approach ( Razmjou et al. 2000a) . 

Table 1 1 .5 Studies evalua ting the re liability of d iffere nt aspects 

of the M cKenzie system (see LeXL for more deLa i l )  

Componen t Agreement Kappa Reference 

Central isation 90 -100% 0 . 5 1  Ki lby e /.  af. 1 990 
88% 0 . 79 Fritz et af .  2000a 
94% Sufl<a ei af. 1 998 

0 .96 Werneke ei af .  1999 
95% 0.7 Ki lpikoski 2002 

Relevant latera l  94% 0 . 74 Donahue et al. 1 996 
component 98% 0.85 - 0.95 Razmjou ei af .  2000 
- by symptom 89% 0 . 6  Kilpikoski 2002 
response 

Di rect ional 90% 0.9 Kilpikoski 2002 
preference 

Constant pain 95% Kilby et af .  1990 

S i te of pain 93 - 1 00% Ki lby e L  al .  1 990 
0 .92 - 1 .0 Werneke eL al. 1 999 

Kyphotic deformity 80% Kilby eL al. 1 990 
1 00% 1 .0 Razmjou et al .  2000 

Lateral shi ft - 55% Kilby et al .  1 990 
by observation 43% 0 .0  Donahue eL a l .  1996 

1 .0 Tenhula et af. 1 990 
78% 0 . 52 Razmjou ei af. 2000 
76% 0 . 39 Strender et al. 1997 
70% Nelson eL al. 1 979 

Presence 76% 0 . 2  K i lpikoski 2002 
Direct ion 78% 0 . 5  

Class ification 58 - 74% Kilby eL af .  1 990 
39% 0 . 2 6  Riddle and Rothstein 1 99 3  
9 3  - 97% 0 .7  - 0 .96 Razmjou eL af .  2000 
74 - 95% 0 . 6  - 0 . 7  Ki lpikoski 2002 

Pain production: 82 - 88% 0.63 - 0.76 Stt'ender et al. 1997 
- single test 0 .31 - 0,57 McCombe eL af. 1989 
movements 

Repeated Spratt eL al. 1990 
m ovements: 
- pain location 100% 
- pain aggravation 5 3  - 59% 
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Comparison with other classification systems and assessment 
procedures 

It may be i nstructive at this point to compare the reliability of the 

McKenzie approach ,  which has been reviewed above , with examples 

of other systems of classification and also other assessment procedures 

that are commonly used in physical therapy 

Wilson eL al. ( 1 999) investigated the inter-tester reliabi l i ty of a 

classi fication system for back pain that has similari ties with the 

McKenzie approach, as i t  uses pain patterns and response to movement 

test ing and posture. For instance , one group is  worse with flexion , 

another worse with extension.  Overall agreement on classi fication 

was moderately good at 79% (Kappa = 0.6 1 )  Fritz and George (2000) 

investigated a classification system based upon a m ixture of history, 

findings from physical examination and pain response to extension and 

flexion . Overall reliability was again moderately good (Kappa value 0 .56).  

Reliability of palpation studies 

Mechan ical diagnosis and therapy primarily uses movement, pain 

responses and function for assessment purposes. In  general , palpation 

adds very l itt le to this interpretation . A key fail ing of  tests that are 

dependent upon palpation or observation is  their very poor h istory 

of reliabili ty. Across a wide range of studies, as i l lustrated below (Table 

1 1 .6) ,  these procedures have been shown to be of l imited use in  

identifying objective or  stable markers. Although frequently the same 

clinician is reasonably rel iable in reaching the same conclusion on 

different occasions, the reliability of palpatory tests between clinicians 

is consistently poor. To use such insubstantial factors to predict 

treatment  would seem to be unwise . 

Most s tudies are performed on volunteers w ithout  symptoms; 

somet imes the study was conducted on a spinal model .  Different  

statistical measures have often been used in  these studies, which 

have also been conducted with d i fferent methods, so resul ts are not 

always directly comparable.  A number of  studies have used Kappa 

values (see Glossary) ,  but not all studies have used this �tatistical 

analysis .  The conclusion of  some studies can only be given in a 

quali tative j udgement .  Some studies use intraclass correlat ion 

coefficients (ICC) , in which the maximum i s  1 .00 ,  indicating perfect 

agreement. Mean values are given where possible , sometimes obtained 

by calcula tion from original data. 
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I ncluded in the following tables are results from studies that have 

also investigated the reliability of tests using pain responses (indicated 

in bold) Although comparisons between d iverse studies using 

dissimilar statistical analyses may be problematic ,  the results across 

different studies consistently reinforce the same conclusions . At a 

glance it can be seen that intra-tester rel iabi l i ty is conSiderably beLter 

than inter-tester rel iabi l ity, which is consistently poor. H owever, 

procedures that use pain response are far more rel iable than those 

using palpation . 

Table 1 1.6 Reliability of palpat i o n  examinat ion pro cedures in 

the l umbar spi ne compared to reliability of pain 

beh aviours 

Reference 

Mootz et  af .  
1989 

McKenzie and 
Taylor 1997 

Lindsay et  al .  
1 995 

B inkley et  af .  
1995 

Carty et al .  
1986 

Gonnella et al .  
1982 

Billis et  al .  
1999 

Simmonds et al. 
1995 

Hardy and 
Napier 1 99 1  

Maher and 
Adams 1995 

Assessmen t 
procedure 
(mean) 

Int ra
tester 
rei i abi l i ty 
(mean) 

fixations, K O . 1 7 *  
present o r  
absel1l 

Spinal  level K 0 . 74*  

AM 
PIM 

AM 
Spinal l evel 

AM K 0 . 58 

P I M  Dependable 

Spinal level Good 

Grade of 
accessory 
motion on 
spinal model 

Grade of  S igni ficanL 
accessory variabi l i ty, 
mot ion on P< 0 .01 
spinal model 

SLiffness in 
human spines 

ln ter
tester 
rel iabi I i ty 

K 0 00 

K 0 .28 

K -0. 1 * 
K 0 .05* 

K 0 .09 
K 0 . 30 

K 0 . 30 

NOL 
dependable 

Poor 

Large force 
variab i l iLY:  
e g  
2 - 13 1 N, 
1 6 - 2 59 N 

S ign i ficant 
variabi l i Ly, 
P < 0 .001  

I CC 0 . 1 9  

Illt ra-/ln ter
t ester 
re/ iabi I i  ty 
oj pa i n  
behaviour 

COl1li n uecl next  page 
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ReJerence 

Maher and 
Adams 1 994 

Assessment 
procedu re 
(mean) 

St i  rfness in 
human spines 
Pain response 

In tra
tester 
rel iabi l i ty 
(mean) 

Matyas and Bach 
1985 

Review Reliabi l ity 
coefficients* : 

AM 0 .30 

Van D i ll e n  el  (II. 
1 998 

Pai n  on 
accessory 
movements 
Pai n  on SLR 
Pai n  on 
nexion 

2 5  i tems 
al ignment 
and move
ment 
28 i te ms 
pain response 

SLR = straight leg raise 
ICC = i ll l raclass correlat ion coeffic ient  
K = kappa 
* = calculated [rom o riginal data 
AM = accessory movemellls 
P lM = passive intervertebral movements 

Inter
tester 
rel iabi l i ty 

ICC 0 . 1 7* 
ICC 0.66*  

Intra-lInter
tester 
rel iabi l i ty 
oj pa in  
behaviour 

Reliabi l i ty Rel iab i l i ty 
coeITicients * : coefficients * : 
0 .26  

K 0 .46*  

0 .78 / 0 .68 

0 .96 / 0 .86 
0 .96 / 0 . 73 

K 0 .96*  

The overwhelming evidence from the table is that  while intra-tester 

rel iabil ity can be good, inter-tester reliability is consistently poor, or 

at best fair Experience does not particularly appear to affect clinicians' 

ability to be consistent with their peers.  Studies that have used 

experienced c l in i c ians (Vincent -Sm i th  and Gibbons 1 99 9 ;  van 

Deursen et al .  1 990; Mootz et  aL 1 989;  Simmonds et aL 1 9 9 5 ;  Mior 

et aL 1 990) have not shown better results than studies involving 

student physical c l i  n i cians or chiropractors (Carmichael 1987 ;  Mior 

et aL 1 990; Matyas and Bach 1985) .  The poor reliability of j udgements 

about spinal mobility raises the possibility that "this information 

provides afalse impression of meaningfulness that hinders rather than 

helps treatment selecti.on and patient management" (Maher and Adams 

1 994, p. 807).  

Furthermore , the clinical utility of basing treatment on stiffness levels 

may be unwarranted .  " T he large amount of variability in spinal 

stiffness values between subjects, or at different levels within the one 

subject, makes the detennination of areas of abnormally increased 
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stiffness difficult. Increased stiffness may in fact be a normal vari.ant 

and bear no relationship to the patient's presenting symptoms" (Maher 

and Adams 1 99 2 ,  p. 2 59) . 

The other irresistible conclusion from these studies is that pain 

response is a more reliable indicator than perceptions of stiffness 

(Matyas and Bach 1 98 5 ;  Maher and Adams 1 992 ,  1 994) . "Studies 

have consistently s hown that manual assessment of factors such as 

bony anomalies, tissue texture, muscle tension, joint compliance, and 

range of motion are unreliable whether performed by physi.oc!inicians, 

physicians, or chiropractors. Tests which relied solely on patient 

response such as pain and tenderness were found to be more reliable" 

(Maher and Adams 1 99 2 ,  p .  2 58) 

It is instructional to compare the Kappa values given in Table 1 1 .6  

with those in Table 1 1 . 5 of  studies evaluating the reliability of different 

aspects of  the McKenzie system .  These reinforce the same point :  pain 

response is considerably more reliable than palpation or observation . 

Studies into the prognostic and diagnostic utility of 
centralisation 

One of the key symptomatic responses employed in  mechanical 

diagnosis is centralisation . Several studies have investigated this 

phenomenon , and these will be outlined below. Centralisation is 

discussed in more depth in Chapter 8. In all of the follOwing studies, 

the level of t raining in the McKenzie approach of  the i nvolved 

clinicians is at  least considered and displays considerable variability. 

Main findings are summarised in Table 1 1 . 7 .  

Donelson e t  al .  ( 1 990) were the first t o  describe i n  the literature the 

phenomenon that had been observed in i t ially by McKenzie in 1 956 

(McKenzie 1 9 8 1 ) .  Out of  2 2 5  consecutive patients with back pain ,  

e ighty-seven patients with radiation of  pain to the buttock,  thigh or  

ca l f  were included in th is  study. Patients had a range of acute and 

chronic symptoms. Mechanical ev:aluation and treatment using end

range repeated sagittal and frontal plane movements was conducted, 

using the movement that abolished distal pain .  Outcomes, which 

were reviewed independently, were said to be excellent if there was 

complete rel ief  of symptoms, and good i f  there was partial re lief and 

improvement i n  three secondary cr i ter ia :  pat ient  sat i s fact ion , 

improvement in physical examination and return to work . A fair 
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result was defined as  partial relie f, but  with failure to improve in some 

of the secondary criteria and a poor outcome defined as no relief. 

Cent rali saL ion occurred mostly on the initial visit and sometimes in 

the subsequent few days . The opposite movement to the one that 

centralised symptoms always exacerbated them. Seventy-six (87%) 

patients reponed centralisation and seventy-two (83%) reported good 

or excellent outcomes. In those who had an excellent or good outcome 

1 00% and 77% had centralisation of symptoms, while in those with 

fai r  or poor outcomes centralisation occurred in 5 7 %  and 3 7 % .  

Central isaLion occurred regardless o f  the length of  time symptoms 

had been present - 89% in those with symptoms of less than four 

weeks, 87% in those wi th symptoms for four to twelve weeks and 

84% in Lhose with symptoms for over twelve weeks. 

Long ( 1 995) looked at centralisation in  a chronic low back pain 

populat ion.  Two hundred and twenty-three patients were classified 

as centrahsers or non-centralisers depending on their response to an 

iniL ial mechanical evaluation - the most distal ,  but not all  lower l imb 

symptoms had to be abolished. Patients were then entered into a 

work-hardening programme, after which outcome measures were 

col lected by staff b l ind to classificat ion.  Both groups reported 

Significant reductions in  pain intensity measures, but  centralisers 

reported a greater improvement and also a higher return to work 

rate (68% compared to 52%) .  There were Significant improvements 

in l i fL ing abi l ity and Oswestry disability scores,  but no d i fferences 

between the groups. 

Karas eL aL ( 1 997) studied a back pain population who were out of 

work and compared the predict ive value of central isat ion and 

Waddell's non-organic signs regarding return to work. One hundred 

and seventy-one patients were examined , of  whom 126 were used in 

the  fi nal calculat ions .  Central isat ion was defined as proximal 

movement or decrease of  symptoms in response to movements in 

one direction within two treatments. Treatment consisted of  exercises 

in the patients' direction of preference, recovery of function and physical 

conditioning. Low Waddell  score (P=0 . 006) and centralisation 

(P=0 .038) , both separately and together, were associated with higher 

reLurn to work rates. Failure to centralise or abolish symptoms rapidly 

and high Waddell scores are both associated with a lack of  response 

to mechanical therapy and predict a poor outcome . 

C H APTER  ELEV E N  1 21 1  



21 2 1 C i I A P T E R  E L E V E N  T i l E  L U M B A R  S P I N E : M EC H A N ICAL  D I AG N OS I S  & TH E RA PY 

Sufka eL al .  ( 1 998) compared,  in twenty-four patients ,  Lhose who 

completely centralised symptoms within two weeks and those who 

d id  n o t .  Poorer  outcomes were found in those W i L b  chron ic  

symptoms. Centralisation occurred more frequently in those WiLh 

acute compared to chronic symptoms (83% vs 60%) and in those 

with back pain only compared to those with pain below the knee 

(80% vs 43%) Two functional outcome measures were used - both 

showed greater improvements in  the centralisation group ,  one of 

which was Significant. 

Donelson et  al .  ( 1 997) conducted a one-off mechan ical evaluaL ion 

on Sixty-three chronic back paL ients and compared the clin icians' 

findings with those from diagnostic d isc injections. Fol lowing Lhe 

mechanical assessmen t ,  patients were classified as central isers, 

peripheralisers or no change . Fol lowing d iscography, classification 

was made as to positive discogenic pain and competency of Lhe 

annulus. The investigator performing the discogram sLudies was 

blinded to the findings from the mechanical assessment .  In Lhose in  

whom pain centralised or peripheralised , 74% and 69% had posiL ive 

disco genic pain, compared to 1 2  % in the no-change group (P<O .OO l ) .  

N i n ety-one percent of  those w h o  cen tral i sed had a com peten t 

annulus, compared to 54% of those wbo peripheralised (P<0.042) 

Werneke et al .  ( 1 999) conducted a study involving 289 acute back 

and neck pat ients Pat ients were c lassi fied into t h ree  groups :  

centralisation , non-centralisation and partial reduction . Centralisation 

was defined much more strict ly than previous studies, as a lasting 

abolit ion of pain from the initial assessment ,  with further proximal 

movements of pain on all subsequent visits unti l  all pain is abolished. 

The partia l  reduction group allowed a more gradual decrease in disLal 

pain over a period of  time and between clinic visi ts .  With this sL ricter 

definition centralisation occurred less frequently (3 1 %) tban other 

studies, but partial reduction also happened regularly (44%) The 

complete centralisation group averaged fewer visits than bOLh other 

groups, fou r  compared to  eight (P<O OO l ) .  However, concerning 

outcomes of pain and function , bOLh the centralisation and partial 

reduction groups had greater improvements than the non-centralisation 

group (P<O .OO l ) .  Thus the partial central isation took longer but 

achieved the same outcome; this happened in two distinct paLLerns. 

About a third demonstrated a proximal change in pain on the iniLial 

visit ,  which was maintained,  while 7 1  % showed no change on the 
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initial visi t ,  but  gradual ly centrali sed over  t ime . About ha l f  had 

showed this improvement by the third visit ,  74% by the fifth visit 

and 9 3 %  by t h e  seve nth  v i s i t . The  a u t h o r s  specu l a te tha t  

improvements in this group were due to the  natural history of acute 

problems,  although equal ly they could have resulted from the 

prescribed exercise therapy I F  patients had not demonstrated an 

improvement by the seventh visi t ,  no significant changes were noted . 

Werneke and Hart (200 1 )  looked at the power of centralisation and 

non-cen t ralisation to predict outcomes one year after patients were 

recruited to the study above in the 223  patients with back pain; 84% 

were contacted . The centralisation and part ial reduction group were 

analysed together and compared to the non-centralisation group. 

Other demographic, h istorical ,  work-related and psychosocial factors 

were also considered .  These included factors previously found to be 

of important prognostic value , such as pain i ntensity, duration of  

symptoms, prior spinal pain , workers' compensation , work satisfaction ,  

Waddell's non-organic signs, depressive symptoms, somatisation and 

fear-avoidance.  The outcomes considered were pain intensity, return 

to work, sick leave, function at home and health care usage . Nine of  

the  twenty-three i ndependent variables had an individual prognostic 

influence on certain outcomes at one year. However, in a multivariate 

logistiC regression analysis that included al l  the significant factors 

from the univariate analyses, only two factors remained Significant .  

O n  ly central isation / non-centralisation classification a n d  leg pain a t  

outset were predictive, with pain pattern classification predict ing 

four out of the five outcomes. 

Skytte (200 1 )  studied s ixty pat ients  who were classi fi ed  in to  

centralisers (twenty-five) and non-centrali sers (thirty-fi ve)  and 

followed them for one year. Forty-six percent of the non-centralisation 

group received surgery, compared to 1 2  % of the centralisation group 

(P=O .O l ) .  Significant d i fferences were also seen in reported disability 

and leg pain favouring the centralisation group, but no d i fferences 

were seen in medication use , sick leave or back pain. 

[n summary, centralisation is a common occurrence in acute and 

chronic spinal pain.  Var ious studies have demonstrated that , 

compared to patients who fail to centralise , the phenomenon is 

associated with Significantly better outcomes relating to pain, function 

and return to work (Donelson et al. 1 990 ; Long 1 99 5 ;  Karas et al .  
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1 997 ;  Sufka et al .  1 998;  Werneke et al .  1 999) .  The converse is also 

very apparent from these studies; non-centralisation is significantly 

associated with a poor outcome . The study by Werneke et al .  ( 1 999) 

suggests that if  a decrease in pain location score is not apparent by 

the seventh visit ,  no improvements are l ikely. Werneke and Hart 

(200 1 )  further investigated the predictive value of centralisation or 

partial reduction compared to non-centralisation along with twenty

three other psychosocial , somatic and demographic variables. Non

centralisation was the most powerful independent predicLor o[ poor 

outcomes. This is the first study in which a clinical variable has been 

shown to be of  more significance than psychosocial [actors in 

predict ing chronic pain and disability. 

Studies addressing the reliability of assessment of  cenLralisation are 

summarised in a section above . Williams et al .  ( 1 99 1 )  demonstrated 

the use of the lordotic sitting posture to bring about centralisation, 

and this study is also summarised above in  the secti on on directional 

preference. The data from the study by Donelson et al. ( 1 997) has 

been re-analysed to determine the diagnostic utili ty of mechanical 

diagnosis and assessment  (Delaney and Hubka 1 99 9 ) .  They 

determined that using the McKenzie system assessment for discogenic 

pain had a sensitivity of 94% and specificity of 82 % ,  whi Ie assessment 

for an incompetent annulus had a sensitivity o[ 1 00% and specificity 

of 86% . Compared to nine other tests used in assessment of low 

back pain, none were more sensitive , but three were more speCifi c .  

Table 1 1.7 Studies invest igat ing centralisat ion (see text for deLail) 

Outcomes relat ive 

ReJerence 

Donelson 
et af. 1 990 

Long 1 99 5  

N 

87 

223 

Patien t  
descript ion % C 

Acute 6 1  % ,  87% 
sub-acute 1 7% ,  
chronic 2 2 %  
Symptoms 
below knee 
5 1 %  

Chronic  1 00% 47% 
Symptoms 
below knee 
49% 
Out of  work 
1 00% 

to cen t ra l isat ion 
(Significan t  difJerences) 

Correlation between 
cen t ral isat ion and 
good/ excellent 
outcome (P<O. OOl ) ,  
non-cen t ral isat ion 
and poor/Ja i l' 
outcome (P<O.OOl ) 

Greater reduction 
i n  pain i n tens i ty 
« 0. 05), 
h igher return to worh 
rate  (P=0.034) 

Cont inued next page 
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ReJerence 

Karas e L  af. 
1 997 

Donelson 
et af. 1 997 

SuO<a e L  af. 
1 998 

N 

1 26/1 71 

63 

Pat ienL 
description % C 

Acute and 73% 
chronic 
Out of work 
1 00% 

Chronic 1 00% 49% 
Majority pain 
below the knee 
Not working 
70% 

36/48 Acute 1 6 % ,  
sub-acute 
42%, 

69% 

chronic 42% 
Symptoms 
below the 
knee 39% 

Outcomes relat ive 
to cen tra l isation 
(Significant differences) 

More Jrequent  
return to worh 
(P=O. 038) 

74% pos i t ive 
discogram (P<O.OO7), 
oJ whom 9 1 %  
competen t  annular 
wall  (P<O. OOl )  

G reater Junct ional 
improvement 
(P=O.0 1 5) 

Werneke 
eL  af. 1 999 

289 Back pain 77% 
Acute 1 00% 
Symptoms 
below kneel 
e lbow 3 1  % 
Not  working 
37% 

1 :  31 % 1 :  Fewer visi ts 

Werneke and 1 87 
Hart 200 1 

Acute 1 00%,  
reviewed at 
one year 

2 44% (P<O.OOl )  
1 +2: G reater 
improvements i n  
pain (P<O. OOl ) ,  
and Junct ion 
(P<O.OO l )  

77% Non-cen t ral isation 
predicted wod? 
status, Junct ion,  
health care use 
(P<O.OO l )  and pain 
i n tensi ty (P=O.004) 

% C = proportion in which centralisation occurred .  

Werneke et af. 1 999: 1 = centralisation , 2 = panial centralisation (see text). 

Conclusions 

This chapter has presented the current l iterature that is relevant to 

the McKenzie  approach . New research is con t inuously  being 

conducted ,  and no doubt some new studies wil l  have been missed 

in this review. The literature has been described by intervention 

studies , by directional preference, by reliability studies and by studies 

investigating centralisation.  

Intervention studies in the shape of RCTs are deemed to be the 'gold 

standard' measurement of effective treatment. To date , several studies 

attest to the efficacy of the McKenzie approach, but more high-quality 

studies are needed . In  particular, there is the suggestion from several 
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studies that patients with chronic back pain may find the approach 

especially helpful ,  and yet this is an area that has been l i tt le explored . 

Most studies have been conducted with patients with acute/sub-acute 

back pain, a group who often have a good prognosis whatever is 

done to them. 

In  most of  the literature to date there has been no attempt to classify 

patients before treatment .  I t  is assumed that al l  patients respond 

equally to extension or flexion exercises regardless of their problem .  

However, back pain i s  a symptom, not a diagnosis. Several studies 

attest to the fact that all back pain does not respond equally to the 

same exercise , but that individual patients have directional preferences 

[or particular exercises (Donelson et al. 1 990,  1 99 1 ;  Wilson et at.  

1 999;  Fritz and George 2000) . Some of this work has been done by 

d i fferent groups of c linicians who have,  independent l y  o f  the 

McKenzie classification system , identified speci fic sub-groups based 

upon direct ional  preference . Fa i l ure  to in corporate th is into 

i ntervention studies could produce a situation in which some patients 

improve with , for instance, extension exercises, some worsen, and 

the net result for the group as a whole is no change .  

Reliability studies show that a core component o f  the system of 

m e c h a n i c a l  d i agnosis  a n d  t h e rapy, eva lua t i on based upon 

symptomatic response , generally has good to  excellent reliability By 

way of comparison a section also looks at the rel i abi l i ty of pal pation 

techniques, which the l iterature shows to be a far less rel iable means 

of examination . The classification system as a whole has been shown 

to be reliable in the hands of experts, but not when tested by clinicians 

who are naive to the system . Centralisation can both be rel i ably 

evaluated and has been shown to be a Significant prognostic factor; 

its presence strongly associated with good outcomes and its absence 

strongly associated with poor outcomes. Several studies suggest that 

failure to achieve this symptomatic change within seven treatment 

sessions indicates a fai lu re to respond. 



12: Serious Spinal Pathology 

Introduction 

Other chapters give descriptions of the mechanical syndromes as 

described by McKenzie (1981, 1990). These will encompass the 

majoriry of back pain patients, most of whom will have derangements, 

a few dysfunction, and even fewer present with pain of postural origin. 

Only a s mall number of patients are not grouped in one of the 

mechanical syndromes. This includes a few patients who have serious 

spinal pathology, which is the subject of this chapter The next chapter 

deals with other conditions. 

Within specific conditions that must be considered are the serious spinal 

conditions that need early identification and onward referral. A brief 

description is given here of cancer, infection, fractures, cauda equina 

and cord signs; these are given as the most common examples of 

serious spinal pathology. Identification of these patients is also 

considered in the section about 'red flags' in the chapter on history

taking ( 14) A brief description is also given here of ankylosing 

spondylitis, as an example of one of the inflammatory arthropathies 

that affect spinal joints Again, patients who are suspected of having 

this condition need appropriate referral so diagnosis can be clarified, 

although this is not the referral emergency represented by cauda 

equina and similar spinal problems. 

It is always i mportant to have an index of suspicion concerning 

specific serious spinal pathology and to use the initial assessment to 

triage patients (CSAG 1994; AHCPR 1994) 

serious spinal pathology 

• nerve root problems 

• non-specific 'mechanical' backache. 

However, it must always be remembered that the vast majority of all 

patients fit into the latter category of non-specif ic, mechanical back 

pain. Serious spinal pathology accounts for less than 1 % of all bach 

pain; inflammatory arthropathies also account for less than 1 % of all 

bach pain (Waddell 1998; CSAG 1994) 'Red flag' conditions are 

very unusual; in a cohort of over 400 patients with acute back pain 
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presenting to doctors in primary care, six 0.4%) had fractures or 

carcinomas (McGuirk et al. 200 1) 

The sections in this chapter are as follows: 

cancer * RED FLAG 

• 

• 

• 

• 

infections * RED FLAG 

fractures * RED FLAG 

osteoporosis 

cauda e quina syndrome ,. RED FLAG 

cord signs * RED FLAG 

ankylosing spondylitis. 

Cancer * RED FLAG 

In a retrospective review of radiographs of 782 patients with back 

pain, 0.84% had metastatic disease (Scavone et al. 1981a) In over 

400 patients with acute back pain in primary care, 0.7% had a 

carcinoma: one of the kidney, one of the liver and one of the prostate 

(McGuirk et aL 200 1) In nearly 2,000 walk-in patients with a chief 

complaint of back pain, thirteen patients (0 66%) proved to have 

cancer as the cause 0 f their back pain (Deyo and Diehl 1988b). 

Tumours of the lumbar spine can be clinically silent, cause back pain 

only, or may cause neurological deficit as well (Macnab and 

McCulloch 1990; Findlay 1992). They may be either benign or 

malignant, with a high incidence of neurological involvement in both. 

Neurological damage may involve the spinal cord or nerve roots or 

plexus, thus producing upper or lower motor neurone signs and 

symptoms (Rodichok et al. 1 986; Ruff and Lanska 1989). 

Primary tumours are extremely rare in the spine, while secondary 

tumours are less so. The breast, lung and prostate are the most 

common sources of spinal metastases, being the origin of over 60% 

of spinal metastases (Schaberg and Gainor 1985; Rodichok et al. 1986; 

Bernat et aL 1983) The thoracic spine is the most common site of 

metastases (50% or more), and about 20 - 30% occur in the lumbar 

spine (Ruff and Lanska 1989; Bernat et al. 1983) Back pain may be 

the presenting f inding in about 25% of patients with malignant 

lesions. However, back pain may be absent; in one profile of 179 
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palients with spinal metastases, 36% were free of back pain (Schaberg 

and Gainor 1985). Although all tumours become visible on radiographs, 

30% of the bone mass may be destroyed before a lesion is evident. 

If the vertebral body is affected, pain is generally produced by pressure 

on, and then destruction of, the richly innervated periosteum. As 

Lhe Lumour spreads, the vertebra may collapse and sofL tissues become 

involved. Severe pain may be accompanied by paralysis as tumour 

invasion causes collapse of the vertebra, deformity and neural 

encroachment (DeWald et al. 1985). With intradural tumours back 

pain occurs later, and muscle spasm and neurological involvement 

are a mo re common presentation. As symptoms are the result of a 

space-occupying lesion, which will only continue to g row and will 

cenainly nOL shrink or vary over time, once pain commences it will 

become progressively mo re severe and intractable. 

Findlay ( 1992) describes the clinical presentation thus: a deep-seated, 

boring constant pain, which is persistent and worsens as the pathology 

progresses. Unlike normal musculoskeletal pain, there is a lack of 

variabiliLy over time, and frequently, especially in children, the pain 

is worse at night. Musculoskeletal pain can also occur at night, but is 

usually relieved by a change in position; cancer pain is much more 

severe, may drive the patient from bed and can lead to f requent 

disturbances all night long (Cadoux-Hudson 2000). Certain tumours 

trigger considerable paravertebral muscle spasm. Neurological deficit 

and radicular pain may accompany back pain or  may follow it. 

Tu mou rs may produce localised nerve root o r  cauda e quina 

syndromes, cord signs, or multiple root level signs if the plexus is 

damaged (Findlay 1992; Rodichok et al. 1986; Ruff and Lanska 1989). 

While none of the physical signs were significantly associated with 

cancer, various elemenLs of the hislory were (Deyo and Diehl 1988b). 

Findings that were significantly more common in cancer patients: 

age fifLy years or over, p revious history of cancer, sought medical 

care in lasL month and not improving, duration of episode greater 

than one month (Table 12. 1). Although not Significant, unexplained 

weight loss was also associated with cancer. Various laboratory 

findings were also Significantly associated with cancer erythrocyte 

sedimentation rate (ESR) of more than 50mmlhour (likelihood ratio 

19.2), ESR more Lhan 100mm/hour (likelihood ratio 55.5), anaemia 

(likelihood raLio 4) Radiographic findings of lytic or  blastic lesions 

were excellent discriminators of cancer patients (likelihood ratio 120). 
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The individual sensitivity and specificity of many of these factors 

was poor; thus, a constellation of warning factors and an algorithmic 

approach to diagnosis were proposed (Deyo and Diehl 1988b). Those 

patients with a history of previous cancer should undergo ESR and 

x-ray investigation; in this group the prevalence of cancer is 9%. 

Those aged over 50, or with failure to improve with conservative 

therapy or unexplained weight loss/systemic signs should undergo 

ESR tests, and an x-ray should be considered - in this group cancer 

prevalence is 2.3%. In the rest - 60% of the original sample - no 

testing strategy is necessary, and the prevalence rate or cancer is 0%. 

Table 12.1 Significant history in identification of cancer 

History Sensitivity Specificity Likelihood ratio 

> 50 years 0 77 0.71 2.7 

Previous hislory of cancer 0.31 0.98 14.7 

Unexplained weight loss 0.15 0.94 2.7 

Failure to improve after 0.31 0.90 3.0 
one month of therapy 

No relief with bed-rest >0.90 0.46 

Duration of pain> one month 0.50 0.81 2.6 

Source: Deyo et cd. 1992 

The importance of a previous hisLory of cancer as a risk factor for back 

pain that is caused by metastases is amply illustrated by a series of 

known cancer patients investigated for spinal pain. In Lhese patients, 

54% and 68% were discovered to have epidural, vertebral or nerve 

root metastases (Ruff and Lanska 1989; Rodichok et af. 1986) 

Infections * RED FLAG 

Spinal infections are extremely rare causes of back pain (Macnab 

and McCulloch 1990) An estimation of incidence is one per 250,000 

of population (Digby and Kersley 1979) A survey in Denmark found 

an incidence of five cases of acute vertebral osteomyelitis per million 

of population per year - a rate of 0.0005% (Krogsgaard et a1. 1998) 

The lumbar spine was affected in 59% and the thoracic spine in 

33%. The highest incidence of the disease was in the 60 - 69-year

old age group , with over two-thirds or cases occurring in those 

between 50 and 80. However, osteomyelitis can occur in adulLs or 

children. An impaired immune system is common, and risk factors 

include insulin -dependent diabetes mellitus, treaL ment wiLh 
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corticosteroids, chemotherapy, and renal or hepatic failure (Carragee 

1997; Krogsgaard et al. 1998). 

Back pain may be the main symptom in most patients (Carragee 

1997) Pat ie11ls have severe, progressive back pain of a non

mechanical nature, leading to spinal rigidity; tension signs are 

common (Macnab and McCulloch 1990). Patients are often unwell, 

w ith r"lised temperature, and suffer from general malaise, night pain, 

night sweats and raised erythrocyte sedimentation rate (Wainwright 

2000). However, fever is not always present, varying between 2 7% 

and 83%, depending on the type of infection (Deyo et al. 1992). 

Spinal infections are usually blood-borne from other sites. An 

unequivocal primary source of infection is found in about 40% of 

patients with osteomyelitis. The most common source is from the 

gen itourinary tract, and secondly skin and respiratory infections; 

other relevant infect ions include spinal tuberculosis, brucellosis, 

epidural space infections and, reportedly, injections sites from illegal 

intravenous drug use (Deyo et al. 1992; Carragee 1997; Krogsgaard 

et al. 1998; Waldvogel and Vasey 1980). 

A report on thirty patients with non-tuberculous pyogenic spinal 

infection found urinary tract infection to be the most common source 

of infection (30%), although in a few patients disease appeared to 

have been preCip itated by spinal trauma (Digby and Kersley 1979) 

There was a preponderance of two age groups, adolescents and the 

elderly. Localised back pain was the predominant symptom; this was 

not always severe, but tended to be constant and unrelated to posture 

or movement. A febrile episode frequently preceded the onset of back 

pain, and the erythrocyte sedimentation rate was raised in all cases. 

A case report documents a history of acute onset back pain with 

symptoms referred to the lateral border of the foot with lateral shift 

and kyphotiC deformity, gross limitations of all movements, and 

limited straight leg raise who was found to have disci tis (Greene 

2001). He was unable to tolerate shift correction due to pain. Other 

feat ures provoked susp icion of 'red flags'. The patient reported severe 

unremitting pain, for which no position of ease could be found, and 

the pain was getting worse. He was unable to sleep because of the 

pai n and reported symptoms of nausea. He looked unwell and had a 

raised temperature. In another case report a previously healthy 51-

year-old woman presented with acute back pain, restricted range of 
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movement and loss of motor function in both lower extremities 

(Poyanli et al. 2001) She had a high fever and raised ESR, and in 

this instance a pneumococcal osteomyelitis led to impaired 

consciousness in a matter of days. 

Table 12.2 Significant history in identification of spinal infection 

recent or present febrile episode 

systemically unwell 

severe constant unremitting pain, worsening 

no loading strategy reduces symptoms. 

Fractures * RED FLAG 

Fractures tend to occur in two groups of paLients - Lhose involved in 

major trauma of any age, more commonly men, and females over 70 

years old involved in minor trauma (Scavone et al. 1981b). One 

retrospective review of over 700 radiographs identified acute fractures 

in less than 3 % of patients (Scavone et al. 1981a). In over 400 patients 

with acute back pain in primary care attending their Gp, 0.7% had a 

fracture: two osteoporotic fractures and one crush fracture (McGuirk 

et al. 2001) 

A fracture of the transverse process typically leaves patients with a 

persistent grumbling backache and considerable loss of function in 

spite of relatively insignificant signs on x-ray. Compression or wedge 

fractures of the vertebral body may be caused by major traumatic 

events or by lesser trauma in those at risk of osteoporosis. Those at 

risk include older post-menopausal women, those who have had 

hysterectomies and those on long-term corticosteroid therapy. The 

most common site of such injuries is between TI0 and Ll (Macnab 

and McCulloch 1990). 

Table 12.3 Significant history in identification of compression 

fracture 

History Sensitivity Specificity 

Age >50 0.84 0.61 

Age >70 0.22 0.96 

Trauma 0.30 0.85 

Corticosteroid use 0.06 0.995 

Source: Deyo el al. 1992 
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Osteoporosis 

Osteoporosis is the most common metabolic disorder a ffecting the 

spine. The suggested World Health Organisation definition is bone 

mineral density more than 2.5 standard deviations below the mean 

of normal young people (Melton 1997). According to this definition, 

approximately 30% o f  postmenopausal white women in the US have 

the condition, and 16% have osteoporosis of the lumbar spine. 

Prevalence is less in non-white populations. Bone density decline 

begins in both sexes around fony years of age, but accelerates after 

fifty, especially in women (Bennell et al. 2000). 

Low bone density leads lO increased risk of fracture with no trauma 

or minimal trauma. The most common fracture sites are the lumbar 

spine, femur and radius. Venebral fractures a ffect about 25% of 

postmenopausal women; however, a substantial proportion of 

fractures are asymptomatic and never diagnosed, and so the true 

rate could be higher. Despite widespread belief that osteoporosis 

primarily affects women, recent data shows that in fact vertebral 

fractures are as common in men as women. Because women live 

longer, the li fetime risk of a vertebral fracture from 50 onwards is 

16% in white women and only 5% in white men (Melton 1997; 

Andersson et al. 1997). 

Although it occurs predominantly in the elderly and in postmenopausal 

women, there are important secondary causes of osteoporosis not 

related to age. These include history of anorexia nervosa, smoking, 

corticosteroid use, inadequate intake or absorption o f  calcium and 

vitamin D, amenorrhea, low levels of exercise, lack of oestrogen and 

coeliac disease (Smith 2000; Bennell et al. 2000) 

Low bone mass (osteopenia) is in itself asymptomatic and individuals 

may be unaware that they have the condition until a fracture occurs. 

Although pain can be absent, it can be severe, localised and di fficult 

to treat and take many weeks to settle; the fractures also cause a loss 

of height (Smith 2000). 

The condition, or suspicion oj it, is an absolute contraindication to 

manipulation and mobilisation techniques. However, exercise is not 

only not contraindicated, but should be included as part of the 

management strategy for primary and secondary prevention. The 

effects of exercise on skeletal strength vary at different ages (Bennell 
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et al. 2000). Gains in bone mass are much greater in childhood and 

adolescence than in adulthood. The adult skeleton is very responsive 

to the adverse effects of stress deprivation and lack of exercise, which 

tends to exacerbate the natural decline in bone density that occurs 

with ageing. Trials of exercise have consistently shown that loss of 

bone mass is reduced, prevented or reversed in the lumbar spine 

and femur (Bennell et al. 2000; Wolff eL al. 1999) 

Exercise that has a higher ground impact is most effective at bone 

strengLhening. Non-weight-bearing exercises such as cycling or 

swimming do not strengthen bones, whatever other benefits they 

may provide (Bennell et al. 2000) Exercise programmes have included 

stair-climbing, aerobics, skipping, jumping, danCing and jogging 

More impact and loading is appropriate in primary prevemion, but a 

less vigorous programme should be used in frailer groups. 

Programmes should be progressed in terms of intensity and impact, 

and maintained indefinitely, as the positive effects are reversed when 

regular exercise is stopped. Physiotherapy management and exercise 

guidelines have been recently reviewed in considerable deLail (Bennell 

et al. 2000; Mitchell eL al. 1999). Exercise Lherapy is complemenLary 

to but not a substitute for medical management, which includes 

hormone replacement therapy, calcium, viLamin D, calcitonin, 

biphosphonates and fluoride (Lane eL al. 1996). 

Posture is an important factor in osteoporosis. Flexion should be 

minimised as this can trigger damage Lo the vertebra; extension 

exercises and an extended posture should be encouraged. A group 

of fifty-nine women with postmenopausal osteoporosis were allocaLed 

to different exercise groups, performing extension, nexion, a 

combination of both or a no-exercise group. At follow-up at least 

sixteen months later the extent of further fractures in the different 

groups was compared. Further deterioration was Significantly less in 

the extension group (16%) than the nexion group (89%), Lhe 

combined group (53%) and the no-exercise group (67%) (Sinaki 

and Mikkelsen 1984) 

Cauda equina syndrome * REO FLAG 

Cauda equina syndrome results from compression of sacral nerve 

roots, although lumbar nerve roots are usually also involved. The 

mOSL common causes are massive central or lateral disc herniations, 
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sometimes associated with spinal stenosis or spinal tumours - each 

responsible for about half the total (Kramer 1990). It only occurs in 

about 1 - 2 % of all lumbar disc herniations that come to surgery, so 

its estimated prevalence rate among all back pain patients is about 

0.0004% (Deyo et al. 1992). In an earlier series of 930 disc protrusions, 

cauda equina occurred in 0.6% (O'Connell 1955). It has been 

reported thal there will be one new case each year for every 50,000 

patients seen in GP surgeries, an incidence of 0.002% (Bartley 2000). 

Principal rindings in the hislory and physical examination that should 

alert clinicians to the possibility of cauda equina syndrome are in 

Table 12.4. 

Table 12.4 Significant history and examination findings in 

identification of cauda equina syndrome 

bladder dysfunction, sLlch as allered urelhral sensation, urinary retention, 
paralYSiS, overnow incontinence and difficulty in inilialing micturalion 

loss of anal sphincter lone or faecal incontinence 

'saddle anaesthesia' aboul the anus, perineum or genitals, or olher 
sensory loss (bUllocks, poslerior lhigh) 

impairmcnl of sexual funclion 

absence of Achilles tendon renex on bOlh sides 

fOOL drop, calf muscle or olher motor weakness 

unilaleral or bilaleral scialica 

reduced lumbar lordosis and lumbar mobility. 

Source: Kramer 1990; Tal' and Chacha 1979; KOSlUik CI al. ] 986; Choudhul·y and Taylor 1980; 

Shapiro 2000; Fanciullacci el al. 1989; Gleave and Macfarlane 1990 

The most consistent finding is urinary retenLion, with a sensitivity of 

0.90; sciaLica, abnormal slraight leg raise, sensory (especially 'saddle 

anaesthesia') and motor deficiLs are all common, with sensitivities of 

over o.so. Anal sphincter lone is diminished in 60% to SO% of cases 

(Deyo et al. 1992) However, not all these signs and symptoms are 

presenL in all cases. A combination of features is most pathognomonic, 

with the constellation of bowel and bladder disturbance, bilateral 

sciatica and neurological signs and syn1ptoms, especially around the 

'saddle area' being most characteristic. 

Roach eL al. (] 995) evaluated the use of a series of questions to identify 

serious back problems and found that most had poor sensitivity, but 

that several had a high specificity. Questions about sleep disturbance 

and control of urination were very specific; combining questions 
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improved sensitivity However, urinary disturbance of frequency may 

be reported in cases of back and nerve root pain not due to cauda 

equina syndrome (Bartley 2000). 

Two types of onset of cauda equina are described (Tay and Chacha 

1 979; Kostuik et al. 1 986; Shapiro 2000). A sudden onset of cauda 

e quina compression without previous symptoms or a history of 

recurrent back pain and sciatica, the latest episode resulting in or 

progressing to a cauda equina lesion. Trauma is only reported in a 

minority The most common levels of disc herniations are generally 

reported to be L4 - LS and LS - S 1  (> 90%), with the average age 

about 40 years old. However, in a review of over 300 patients disc 

herniations were reported at all lumbar levels, with 38% at the two 

lowest levels and 27% at Ll - 2 (Ahn et al. 2000a). Cauda equina 

compression caused by tumours tends to progress in a slower fashion. 

Haldeman and Rubinstein (1992) tell a cautionary tale of cauda equina 

syndrome onset being associated with lumbar manipulation - with 

twenty-six cases of such being reported in the world literature between 

1911 and 1989 . The most disturbing aspect was the failure to recogn ise 

the classic features of the syndrome by treating c hiropractors and 

initial medical contacts, leading ultimately to delayed diagnosis. A delay 

in diagnosing cauda equina syndrome may have alarming implications. 

Those who have surgery delayed more than forty-eight hours are 

significantly more likely to have persistent bladder and bowel 

incontinence, severe motor deficit, sexual dysfunction and persistent 

pain (Shapiro 2000). Ahn et al. (2000a) conducted a met-analysis of 

322 patients from forty-two surgical series and confirmed this. 

Significant differences were found in resolution of urinary and rectal 

function, and sensory and motor deficits in patients treated within 

forty-eight hours compared to those treated after forty-eight hours 

from the onset of symptoms. The bottom line is, suspicion oj cauda 

equina syndrome demands urgent reJerral. 

Cord signs * REO FLAG 

In the upper lumbar region whether a large disc herniation or other 

space-occupying lesion causes cauda equina syndrome or cord signs 

and symptoms is a product of variable anatomy. The spinal cord 

terminates in general at about the level of the Ll - L2 intervertebral 

disc, but individual differences range from termination at about T12 
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- Ll to L2 - L3 (Bogduk 1997). Below these levels the lumbar, sacral 

and coccygial nerve roots run freely in the cauda equina. If the cauda 

equina is compressed, a lower motor neurone lesion is produced as 

described above; if the spinal cord is involved, an upper motor 

neurone lesion is produced. 

With a lower motor neurone lesion signs and symptoms are essentially 

segmental, although several segments can be involved. This involves 

the combination of dermatomal pain patterns and areas of sensory 

ddicit, myotomal weakness and absent or reduced reflexes that have 

been listed under cauda equina syndrome and disc problems reviewed 

in the relevant chapter. Upper motor neurone lesions involve the 

central nervous system and thus signs and symptoms are extra

segmental. 

Spinal cord compression can result from bony or discal protrusions 

into the spinal canal, especially in those with congenitally narrow 

spinal canals, or can result from spinal neoplasms (Berkow et al. 

1987). There may be gradual or rapid progress from back pain to 

signs and symptoms of corticospinal tract involvement (Table 1 2 5). 

These patients should be rderred to the appropriate specialist. 

Table 12.5 Significant history and examination findings in 

identification of upper motor neurone lesions 

non-dermatomal sensory loss (for instance, bilateral 'stocking' 
paraeslhesia) 

non-myolomal muscle weakness (for instance, several segments) 

hyper-reOexia 

positive Babinski sign or extensor plantar response 

ankle clonus 

posi live Lhermitle sign - neck Oexion produces a generalised 'electric 
shock' 

generalised hypertoniCity 

generalised Oaccidity 

bladder and/or bowel dysfunction. 

Source: Butler 1991; Berkow el al. 1987 

Ankylosing spondylitis 

Ankylosing spondylitis (AS) is one of the inflammatory arthropathies 

that may affect the spine. These are systemic, multi-system diseases 

that include a primary musculoskeletal component. A S  is 
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characterised by chronic inflammation and tissue damage affecting 

principally the spine and sacro-iliac joints, but also peripheral joints 

and entheses, and non-articular structures such as the uvea (Goodacre 

et al. 1991; Berkow et al. 1987). Onset is usually insidious between 

the ages of 20 and 35, and rare after 40 (Macnab and McCulloch 

1990) The disease, as with many conditions, represents a continuum 

of involvement from mild to severe. In later stages the disease process 

leads to ossification of spinal ligaments; the characteristic changes 

are clearly visible on radiographs, and severe restriction of movements 

and spinal deformity may occur. 

Early in the disease there may be little to see, and a diagnosis of AS 

may be missed. Many people with ankylosing spondylitis remain 

unaware of their diagnosis, their symptoms of early morning stiffness 

and backache accepted as 'normal' and no investigations or health 

care are sought (Little 1988; Gran et al. 1985) Recognition of the 

disease has improved so that diagnosis has come to be made more 

quickly, although still involving several years' delay (Calin et al. 1988). 

Prevalence 

It has been estimated that AS is ten times more common in men than 

women (Calin and Fries 1975); however, in the latter the disease 

may present in a milder form and therefore not be recognised. 

Population-based epidemiological studies with definite diagnosis 

based on radiographic findings estimated overall prevalence as around 

1 %, with higher rates in men ancllower rates in the older population 

(Granetal. 1985; Carteretal. 1979; Braunetal. 1998).lL is estimated 

that about 10 - 15% of ankylosing spondylitis cases begin during 

childhood years, with symptoms commencing in lower limb 

peripheral joints in about half of this group (Schaller 1979). 

The antigen HLA-B27 is present in about 95% of patients with the 

condition, and this antigen is present in about 7% of the healthy 

white population. The disease is rare among black populations. 

Possibly about 10% ofHLA-B27 positive adults have AS, but probably 

nearer 2 % (van der Linden and Khan 1984) Higher prevalence rates 

have been suggested (Calin and Fries 1975), but this idea has been 

rejected (Rigby 1991). However, it is suggested that up to 5% of 

back pain sufferers in primary care may represent a non-specific or 

mild form of inflammatory joint pain (Underwood and Dawes 1995; 

Dougados et al. 1991; Braun et al. 1998). 
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Natural history 

From several reviews of large numbers of patients with ankylosing 

spondylitis published in the 1950s, the following statements were 

delived concerning the natural histOlY of the disease (Carette et al. 1983): 

• onset is insidious 

it progresses with a series of exacerbations and remissions 

limitation of spinal movements and spinal deformity increase 

with time 

• if peripheral joints are involved, this usually occurs early 

iritis develops early and tends to re-occur 

runctional disability is usually mild 

the course is more severe if onset is during childhood or 

adolescence 

the disease has a milder form in women than in men. 

Back and/or thigh pain is the presenting feature in over 70%, with 

peripheral Joint disease in about 20% (Wordsworth and Mowat 1986). 

Pain and stiffness in the back becomes universal. The course of the disease 

tends to be a series of exacerbations and remissions (Goodacre et al. 

1991; Mau et al. 1988). Radiological verification of sacro-iliitis or spinal 

involvement may not be present for ten years (Mau et al. 1987, 1988). 

Caretle et al. (1983) reported a long-term study of fifty-one patients 

with ankylosing spondylitis with mean disease duration of thirty

eight years. The average age at onset was 24 years old. About a third 

of patients denied any pain, another third described it as mild, 26% 

as moderate and only 4% as severe. Pain was generally most severe 

in the first ten years and then gradually decreased. Over the forty 

years only five deteriorated, and fourteen improved. Nearly all were 

working or had been working and were now retired due to age rather 

than the disease. Spinal restriction was mild in 41 %, moderate in 

18% and severe in 41 %; deformity was mild in 67%, moderate in 15% 

and severe in 18%. A quarter of those with moderate or severe loss 

of mobility had little or no deformity. Peripheral joint involvement was 

noted in 36% in order of frequency: shoulders, hips, knees, ankles 

and metatarsophalangeals. Peripheral joint involvement and iritis, 

present in 24% of this sample, were both associated with more severe 

disease. Most had sacro-iliitis and spondylitis according to radiography. 
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In summary, for most individuals with this disease it takes a benign 

course with minimal pain, loss of mobility or functional disability 

(Mau et al. 1987). Less than 20% of patients with adult onset 

ankylosing spondylitis progress to significant disability, with early 

peripheral involvement suggesting more severe disease. In most the 

pattern of disease is established in the first ten years. 

Diagnostic criteria 

Recognition of patients with more advanced disease may be possible 

on radiography Early disease is less easily detected. Diagnostic criteria 

for ankylosing spondylitis were specified at the Rome conJerence in 

1963 and modified in New York in 1966. These were a combination 

of clinical and radiological criteria. Further modifications have been 

proposed thaL merge the two sets of criteria (Table 12.6). 

Table 12.6 Modified New York criteria for diagnosis of 

ankylosing spondylitis 

A. DIAGNOSIS 

1. Clinical criteria: 

a) Low back pain and stiffness for more than three months, 
which improves with exercise, and is not relieved by rest. 

b) Limitation of motion of the lumbar spine in both sagittal 
and frontal planes. 

c) Limitation of chest expansion relative to normal values 
corrected for age and sex. 

2. Radiological criterion: 

a) Sacro-iliitis grade 2 or more bilaterally or grade 3 - 4 
unilaterally. 

B. GRADING 

1 .  Definite ankylosing spondylitis i f  the radiological criterion is 
associated with at least one clinical criterion. 

2. Probable ankylosing spondylitiS if: 

a) Three clinical criteria present. 

b) The radiological criterion is present withoLlt any clinical 
criteria. 

Source: van der Linden ct al. 1984 

Symptoms said to be suggestive of back pain of an inflammatory 

nature are: back pain at night enough to leave the bed, early morning 

stiffness for more than half an hour, pain and stiffness made worse 

by rest, improvement with exercise, association with other joint 

problems and an absence of nerve root signs (Calin and Fries 1975; 

Gran 1985) Many patients also have a positive family history These 
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characteristic clinical features led to the proposal for solely clinical 

criteria as a screening test for ankylosing spondylitis (Calin et al. 

1977). Five features were found to best discriminate back pain due 

to ankylosing spondylitis from back pain of other causes (Table 12.7). 

The authors stated 95% sensitivity and 85% specifiCity against the 

control group for four or more of these features. However, when the 

same criteria were applied to other samples, a sensitivity of only 

23% or 38% was found (Gran 1985; van der Linden et al. 1984). 

Table 12.7 T he clinical history as a screening test for 

ankylosing spondylitis 

onset of back pain before the age or 40 

insidious onset 

persisting for at least three months 

associated with morning stiffness 

improved with exercise. 

Source: Calin et il/. 1977 

Tests purporting to identify involvement of the sacro-iliac joint (S1]) 

suffer from poor reliability and unproven validity (see section on S1], 

Chapter 13). S1] tests have been examined in ankylosing spondylitis 

patients; one study found little correlation between different tests 

(Rantanen and Airaksinen 1989). Commonly used tests have been 

shown to be unhelpful in distinguishing ankylosing spondylitis 

patients from those with other sources of back pain (Russell et al. 

1981; Gran 1985). However, Blower and Griffin (1984) found two tests 

significantly associated with patients with ankylosing spondylitis -

pain on pressure over the anterior superior iliac spine and local sacral 

pressure. These tests were not positive in every patient, and they 

were not always both positive in the same patient In clinical practice 

some patients can experience significant exacerbation of symptoms 

in response to Cyriax5 (Cyriax 1982) three pain provocation tests, 

which can last several days. Many such patients have gone on to be 

proven to have AS. 

The sensitivity and specificity of individual criterion is low, but items 

related to the history perform better than items of physical 

examination (van den Hoogen et al. 1995). The prevalence of diseases 

has a profound effect on the value of a test The study by Calin et al. 

(1977) was performed in a hospital population, in which with higher 

prevalence rates the positive predictive value of a test will be greater. 
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In primary care, when screening for a rare disease such as ankylosing 

spondylitis, the positive predictive value of a positive test is extremely 

low, but the negative predictive value of a negative test is high (Streiner 

and Norman 1996) 

In summary, specific inflammatory conditions such as AS, as well as 

non-specific spondylarthropathies, are diseases that run a chronic 

course. Earlier and milder forms may often be undiagnosed and may 

be more common than previously imagined. As in other conditions, 

a clinical reasoning process and combination of features is likely to be 

most helpful in identifying patients with presumed an kylosing spondylitis 

or a non-specific inflammatory joint condition who will need further 

investigation to confirm this diagnosis. Such patients also respond 

to a mechanical evaluation in an atypical way Patients who are suspected 

to have this pathology should be referred to a rheumatolog ist. 

Conclusions 

This chapter has considered some of the most common specific and 

serious pathologies that may affect the lumbar spine. These conditions 

are rarely encountered in clinical practice, but occasionally patients 

with these problems may appear, despite being screened by GPs or 

physicians. It is thus vital, in terms of safe practice, that clinicians 

are aware of these entities and the 'red flags' that might indicate their 

presence, as wel l as the atypical responses to mechanical evaluation 

that may accompany them. 

Some of these conditions are absolute contraindications to mechanical 

therapy - cauda equina syndrome, fractures, cord signs and spinal 

infection. If it is suspected that patients have any of these pathologi.es, 

urgent referral is essential. If suspicion is supported by several factors 

in the history and physical examination, it is always better to be safe 

than sorry - get the patient to a specialist as soon as possible. In the 

presence of ankylosing spondylitis, osteoporosis or even cancer, if a 

mechanical problem is also present, cautious and appropriate 

management can be offered. If these pathologies are suspected, but 

not diagnosed, then appropriate referral is necessary. 

The detail proVided in this chapter is summalised in the form of criteria 

and operational definitions contained ill the Appendix - these a re 

essential for identification of the different pathologies. 



13: Other Diagnostic and 

Management Considerations 

Introduction 

T he majority of patients with back pain will be included in the 

mec hanical sy ndromes ( see Chapter 8 ) .  From time to time 

consideration of other diagnoses may have to be made. In this chapter 

c ertain spec ific conditions are described, as well as certain non

specific entities whose existence is controversial. 

Spec ific c onditions, such as spinal stenosis, hip joint problems and 

spondy lolisthesis are described in this chapter. These are differential 

diagnoses that will have to be considered on some occasions. Other 

management issues are consid ered here, such as back pain in 

pregnancy , surgery, post-surgery and chronic back pain. Other entities 

are also described in this chapter whose existence or clinical 

recognition is somewhat more contentious, such as zy gapophy seal 

joint d isorders and instability. Conditions are briefly described, and 

key featur es and suggested management approaches are mentioned. 

A normal mechanical evaluation, as out l ined in Chapters 14 and 15, 

is always conducted first . These condi tions only need to be considered 

with a fai lure to ident ify a mechanical syndrome. As will be made 

clear, putative recognition of these problems is often difficult and 

can only be d one once a thorough mechanical evaluation has excluded 

one of the mor e common mechanical sy ndromes. Only after the 

completion of a thorough mechanical evaluation, possibly over several 

days and/or generation of an atypical response, should these differential 

diagnoses be considered. 

T he following sections are presented in this chapter: 

• spinal stenosis 

• hip problems 

• sacro-iliac joint problems 

low bac k pain in pregnancy 

zy gap ophy seal jO int problems 

spondy loly sis and spondy lolisthesis 

post -surgical status 
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• 

• 

chronic pain 

me chanically inconclusive 

surge ry 

post-surgical status 

chronic pain 

Wadde ll's non-organic signs and sym ptoms 

• tre ating chronic b ack s - the McKe nzie Institute Inte rnational 

Re ab ilitati on Programme 

Source: McKenzie Institute International Rehabilitation Programme 

The detail provided in this chapter is summarised in the fonn of criteria 

and opera tional definitions contained in the Appendix - these are 

essential for identification of the different syndromes. 

Spinal stenosis 

Patie nts who have spinal ste nosis that has bee n confirme d ob je ctive ly 

b y  im aging studie s m ay be ne fit from me chanical e valuation or 

ge ne ralise d phYSiothe rapy advice .  Wit h an age ing population it is 

highly l ik e ly that patie nts with undiagnose d ste nosis will be 

e ncounte re d in phYSiothe rapy clinics. In hospital populations an 

annual incide nce of fifty pe r milli on inhab itants has bee n e stimate d, 

b ut m any patie nts with m inor symptom s do not see k  me dical 

atte ntion, so its pre vale nce in the ge ne ral comm unity is unk nown 

Uohnsson 1 99 5 )  Although spinal ste nosis can fre que ntly be 

suspe cte d b y  clinical inform ation, ob je ctive inve stigations are nee de d  

to m ake the diagnosis. Imaging studie s are e sse ntial for the de finitive 

diagnosi s of lumb ar spinal ste nosis ( Yoshizawa 1 999). 

Pathophysiology 

Ste nosis is a condition associate d with e xte nsi ve de ge ne rat ive change s 

of the disc and zygapophyse al joints at multiple le ve ls, which may 

include de ge ne rative spondylolisthe sis (Am undse n et al. 1 995) .  

Howe ve r, ste nosi s has b oth a structural and a dynamiC compone nt. 

The postural nature of the patie nt's pain is partly re late d to the 

narrowing e ffe ct that e xte nsion has on the spinal canal and the 

inte rve rteb ral forame n. The more the canal is structurally nar rowe d 

b y  the de ge ne rative proce ss, the m ore e asily slight e xte nsion motion 

cause s com pre ssion of the ne rve s ( Pe nning and Wi Imink 1 98 7 ;  
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Penning 1 992 ;  Willen et al. 1997) .  Extension also c auses an inc rease 

in epi dural pressure, whic h is raised any way in individuals with 

stenosis (Tak ahashi et al . 1 995 a, 1 99 5b) Flexed postures have the 

reverse ef fec ts, widening the c anal and foram en and reduc ing the 

epidural pressure, whic h explains why tem porary relief c an b e  gained 

in sitting or leaning forward. 

Clinical presentation 

Two t y pes of stenosis are desc rib ed depending upon whether the 

degenerative c hanges affec t the nerve roots in the spinal c anal or in 

the intervert eb ral f oram en ( Porter 1993 ;  Heggeness and Esses 1 99 1 ;  

Getty 1 990) . L aterally the root m ay b e  entrapped b y  b ony c hanges, 

giving unrem itting radic ular pain from whic h there is no relief even 

at ni ght, and whic h is m ade worse on walking. With c entral stenosis 

there is little or no leg pain at rest. This is brought on in one or b oth 

legs with walk ing a limited distanc e, term ed neurogenic c laudic ation, 

and is relieved with fl exed post ures ( Porter et al. 1 984;  Porter 1 993) .  

In pract ic e, the distinc tion between the two ty pes of  stenosis m ay b e  

less c lear (Amundsen et al . 1 995)  To further c onfuse diagnosis, 

stenosis and disc herniation m ay occ ur together ( Sanderson and Getty 

1 996) . Central stenosis c an also produc e signs and sym ptom s of c auda 

equina sy ndrom e, with c onsiderab le variability in the reponed 

prevalence of this condition 00hnsson 1 99 5 ;  Oda et al. 1 999) 

There has often b een a long history of b ac k  pain with subsequent 

development of leg pain, and the c ondition is rarely found in those 

under f ift y  ( Getty 1 9 9 0 ;  H eggeness and Esses 1 9 9 1 )  The 

distinguishing feature of the c ondition is the postural nature of the 

patient's  pai n, with aggravation of leg sym ptom s  when standing, and 

espec ially when walk ing. L eg pain is lik ely to b e  worse than b ac k  

pain. Conversely, patients report relief of sy rnptom s  when they adopt 

positions of f lexion, suc h as sitting or leaning f orward. Walk ing 

distanc es c an b e  severely im paired bec ause of neurogenic 

c laudic ation. Extension is often very lim ited and m ay provok e leg 

sy mptoms if sustained, while fl exion m ay b e  m aintained. Signs and 

sym ptom s  of motor, sensory and ref lex defic it and root tension signs 

are less c omm on than with disc herniations, occ urring in ab out 50% 

of patients (H eggeness and Esses 1 99 1 ;  Amundsen e t  al .  1 99 5 ;  Gett y 

1 990 ; Fri tz et al. 1 998; ] onsson et al. 1 997 a; Onel et al. 1 99 3 ;  H all et 

al. 1985 ;  Zanoli et al. 200 1 ) .  
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T here are, howev er, no clear clinical presentations that distinguish 

the different nerv e root com pression syndrom es of lateral and central 

stenosis and disc herniation Oonsson and Strom qv ist 1 993) .  One 

study found that hist ory f indings m ost strongly associat ed with the 

diagnosis of spinal stenosis are greater age, sev ere lower limb pain 

and the ab sence of pain when sitting. Physical exam ination findings 

m ost strongly associated with the diagnosis were wide-b ased gait, 

ab norm al Romb erg test, thigh pain with thirty seconds of lumb ar 

extension and neurom uscular deficits ( Katz eL al. 1995) .  D ifferential 

diagnosis b etween stenosis and derangem ent is consi dered in T ab le 

1 3 . 2  ( from original idea Young 1 995) .  

As part of their prev ious study, Iv ersen and Katz (200 1 )  exam ined 

forty-three patients with radiographically confirm ed structural 

ev idence of spinal stenosis. T he correlation b etween radiological 

changes and sev erity of sym pt om s was poor. The m ean age was 72,  

the m ean duration of sym ptom s three years. T he prev alence of cert ain 

findings is presented in T ab le 1 3 . 1 .  Walking and standing were t he 

m ost comm on aggrav ating factors, b ut getting up from a chai r m ade 

pain worse in 43% ,  and sitting and leaning forward i n  ab out 25% ; 

b ending forward only m ade 1 5 % b etter. Reduced or ab sent lordosis 

and m inim al extension were comm on features, and if ext ension was 

m aintained pain tended to radiate further down the leg. Ab out 60% 

of sub jects reported numb ness or tingling and weak ness, and findings 

of sensory or m uscle im pairm ent were comm on. 

Table 13.1 Features of history and examination in spinal stenosis 

Clinical Jeature 

History 

Severe difficulties with walking 

Worse walking uphill 

Worse walking on flat ground 

Worse standing for 5 minutes 

Beller side lying 

Better / worse seated 

Physical examination 

Wide-based stance 

Romberg test positive 

Reduced lumbar lordosis 

Lumbar extension < 10 degrees 

Pain on flexion 

Prevalence rate in sample oj 43 

63% 

78% 

72% 

65% 

68% 

52% / 24% 

43% 

39% 

65% 

65% 

79% 
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Clinical Jeatu re 

Pain on 5 sec extension in back 

Pain on 30 sec extension in back / 
thigh / calf 

Abse11l or reduced pinprick 

Weakness extensor hallucis longus 

Source: Iversen and Katz 200 I 

Prevalence rate i n  sample oj 43 

67% 

7 7% / 5 1  % / 28% 

60 - 79% 

79% 

Differential diagnosis - derangement or stenosis 

Table l3.2 Distinguishing spinal stenosis from derangement 

with leg pain 

Clinical 
presentation 

Age 

History 

Status 

Symptom 
behaviour 

Aggravating 
factors 

Relieving 
factors 

Derangement 

20 - 55 

Sudden / gradual onset 
Episodes 

Improving Unchanging 
Spontaneous resolution 
more likely 

Variable 
Ce11lralisation / 
peripheralisation 

Variable 
Often nexion activities
bending, sitting, driving, etc. 
Sometimes nexion and 
extension activities 

Variable 
Often walking, moving 
about, lying 

Spinal stenosis 

» 50 

Long history LBP 
Gradual onset leg pain 

Unchanging Worsening 
Spontaneous resolution 
unlikely 

Consistent pattern 
Walking distance limited 

Consistent 
Always walking 
Sometimes standing 
Activities of extension 

Consistent 
Always f1exion activities 
Bending, sitting, stooping 
often relieves pain temporarily 

Radiography Variable Extensive degenerative changes 
Degenerative 
spondylolisthesis 

Mobility 

Clinically insignificant 

Major losses nexion and 
extension common 

Extension always lim ited or 
absent 
Flexion well maintained 

Neurological Variable sensory and 
prese11lation motor deficit 

Positive tension test 

Sensory and motor deficit 
l ess common 
Negative tension test 

Response to 
repeated 
movement 
testing 

Beller / worse Extension produces no worse 
Centralisation / Flexion reduces no better 
peripheralisation Consistent response 
Obstruction to curve reversal Mechanical presentation 
Variable mechanical unchanging 
presentation 

Source: adapted rrom Young 1995 
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Spe nce r ( 1 990 ) discusse s the e sse ntial diffe re nce bet wee n a disc 

he rniation and sp inal ste nosis as re lating to the me chanism of insult 

to the ne rve root. The latte r, be ing due t o  comp re ssion, occurs without 

ne rve te nsion signs in the olde r p at ie nt, with sp ont ane ous re solution 

le ss like ly; the re is p ain during walk ing and re lie f with sitting. In 

contrast, symp tom s from a disc he rniat ion are due to te nsion or 

com pre ssion on the ne rve root ,  t he patie nt is younge r, with ne rve 

te nsion signs, is m ade worse b y  fle xion and be tte r with e xte nsion 

and has a good chance of sp ontane ous re solution. The se t wo clinical 

pre se nt at ions re pre se nt e xtreme s at e ithe r e nd of a continuum; in 

clinical p ractice comb inations of t he diffe re nt me chanism s of 

symptom production m ay be found. 

Management 

Comp ute d  tom ograp hy, m ye lograp hy and m agne tic re sonance 

im aging (MRl) are the m ost imp ort ant im aging studie s for e valuating 

and quant ifying t he de gree  of form inal ste nosis and mak ing t he 

diagnosis Qe nis and An 2000; Yoshizawa 1 999 ). Howe ve r, st udie s 

into the se te chnologie s lack met hodological rigour and do not pe rm it 

strong conclusions ab out t he re lative diagnostic accuracie s of t he 

diffe re nt p roce dure s ( Ke nt et aL 1 992 ) Furthe rm ore , de ge ne rative 

change s are not close ly corre late d with symp tom s  ( Ive rse n and Katz 

2 00 1 ; Am undse n e t  aL 2 000 ) Ab norm al findings occur in the 

asym ptom atic p opulation; in those ove r 60 ye ars of age , 2 1  % had 

sp inal ste nosis ( Bode n et aL 1 990 ). 

In the US in the p re vious two de cade s, surge ry for sp inal ste nosis 

has m ore than quadruple d (Taylor et al. 1 994). Howe ve r, t he long

te rm e ffe cts of surgical inte rve nt ion are unce rtain and de te riorate 

wit h t ime,  and ove r a third of p atie nts have only fair to p oor outcome s 

( Katz e t  aL 1 9 9 1  , 1 996; ] onsson et aL 1 997b; Tuite et aL 1 994; Turne r 

et al. 1992 ). In one of the late st re vie ws on surgical inte rve ntions for 

b ack p ain, the authors conclude d that the re is no accept ab le e vide nce 

for the e fficacy of any form of de comp re ssion for spinal ste nosis or 

for any form of fusion (Gib son et  aL 1 999 ). 

Eve n whe n the long-te rm re sult is m ore favourab le comp are d to 

conse rvative tre atm e nt, failure to imp rove wit h surge ry is still 

comm on. Afte r four ye ars, ab out 30% of one surgical cohort we re 

the same or worse ,  com pare d to ab out 50% of t hose who had bee n 

t re ate d conse rvative ly (Atlas e t  al .  2000 ). In the m ost re ce nt 

com parison of surgical and conse rvative m anageme nt of ste nosis, in 
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whic h a subgro up o f  p ati ents was rando mised to different treatment 

gro up s, the o utco me was mo st favo urable fo r surgic all y  treated 

p ati ents, esp ec iall y tho se wi th very severe symp to ms. Ho wever, many 

i mp ro ved with co nservative management al so , esp eci ally tho se with 

milder symp to ms, and tho se who had an unsati sfac to ry resul t treated 

l ater with surgery still had a goo d  o utco me. Resul ts were entirely 

i ndep endent o f  the radiolo gi c al degree o f  degeneratio n, whi c h  co uld 

no t be used to p redi ct the o utco me o f  treatment (Amundsen et al. 2000) . 

Desp ite b eing a degenerati ve co ndi tio n, the natural hi sto ry o f  sp inal 

steno si s is frequently no n-p ro gressive and co nservative management 

is thus a val i d alternative (Po rter et al. 1 984 ;  J o hnsso n et al. 

1 99 1 ,199 2; Atlas et al. 1 996 c) . Patients fo llo wed up o ver five to ten 

years have repo rted an imp ro vement in symp to ms ( 1 5  - 20%) and 

symp to ms unc hanged (60 - 70%), as wel l as a wo rsening o f  symp toms 

( 1 5  - 20%) 00hnsso n et al. 1 99 2; Oda et al. 1 999) .  

Vario us co nservative treatments have been p ropo sed, usuall y 

invol vi ng multipl e and vi go ro us therap i es, altho ugh no ne have b een 

adequatel y eval uated ( Fritz et aL 1 99 7 , 1 998 ;  Onel et aL 1 99 3 ;  

H eggeness and Esses 1 99 1 ;  Oda et al. 1 999;  Simo tas et al. 2000) . 

Reviewi ng so me o f  these p ro grammes, whi c h  typ ic all y  inc lude 

exerc ises and drug therap y o r  epi dural steroi d injec tio ns, it i s  repo rted 

WiL h fo llo w-up between o ne and five years that 15% to 43% o f  p atients 

will have co nti nued i mp ro vement after co nservati ve treatment 

( Si mo tas 200 1 )  A mec hani c al evaluatio n is wo rth undertak ing to 

see i f  any el ement o f  the co ndi tio n is reversib le. These p ati ents may 

benefi t fro m advic e to avoi d po si tio ns of extensio n and use o f  fl exio n 

exerci ses. Fail ure to c hange the level o f  symp to ms and disabili ty is 

li kely to be co mmo n  i n  this gro up . 

Table 13.3 Significant history and examination findings in 

identification of spinal stenosis 

history o f  leg symptoms when walking 

may be eased when silting or leaning forward 

absence of directional preference 

no lasting change in symptoms in response to therapeutic loading 
strategies 

loss of extension 

possible provocation of  symptoms in sustained extension, with relief 
on Oexion 

age greater than 50 
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possible nerve root signs and sympLOms 

extensive degenerative changes on x-ray 

confirmation by CT or MRl .  

Hip problems 

Al tho ugh no t a co ndi tio n o f  the l umba r spine, hip prob lems sho uld 

b e  co nsidered i n  the differential dia gno si s a s  the referra l o f  pa in 

pa ttern ca n b e  simila r i n  bo th. The histo ry in hip prob lems is generall y 

disti ncti ve, a nd the lumba r  spine is o ften exc l uded fro m the o utset. 

Generall y the pa in pa ttern a nd the a ggra va ting a nd rel ieving fa c to rs 

so und lik e the hip, a nd this is co nf irmed b y  the fi nding of  re stri c ted 

mo vem ent a nd/o r repro ductio n o f  pa in with hip tests. If the hip pro ves 

to b e  nega tive, then loo k a t  the lumba r sp ine. 

Wrobl ewski ( 1 978) ha s describ ed the lo ca tio n o f  pai n  in eighty-ni ne 

pa tients 00 2 hips) with pri ma ry o steoarthri ti s (OA) who were 

a wa iting hip surgery (Tab le 1 3 .4) .  No ne of the si tes feaL ured alo ne; 

al l pa tients desc rib ed pa in in severa l lo ca tio ns, with the mOSL frequent 

comb ina tio n incl uding the grea ter tro c ha nter, a nterio r Lhigh a nd k nee. 

In 1 08 pa ti ents with l ess severe OA, who ha d mi nima l limiL a tio n  of  

a c tivi ties, pa in i n  the a nterio r thi gh wa s exp eri enc ed by o ver half, 

a nd sma ller pro po rtio ns ha d pa in in the po sterio r a nd laL era l a spec t 

o f  the thi gh a nd in the knee 00lTi ng 1 980).  These pa in pa tL ern s a re 

no t unique to the hi p jo int. 

Table 13.4 Pain sites in hip osteoarthritis 

Proportion oj hips aJJected 
Site' Wroblewski 1978 

Greater trochanler 70% 

Knee 69% 

Anlerior thigh 62% 

Groin 46% 

Shin 39% 

Buttock 39% 

'More lhan one site affected in most individuals. 

Source: Wroblewski 1978; Jarring 1980 

Jorring 1980 

17% 

18% 

56% 

8% 

The pa in i s  usuall y a sso c ia ted with weight-b ea ring, espec ia lly ea rly 

in the co urse of the di sea se, b ut ma y b eco me mo re co nsLa nt a s  iL 

pro gresses. Often pa tients will repo rt a n  ea si ng of o r  no pa in when 
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sitting, in contrast to many sp inal p robl ems. Mor ni ng stiffness, p ain 

on first weight- beari ng, p ain on movement of the limb and during 

weight-bearing ar e common but not universal findings Oor ri ng 1 980) . 

Symp tomatic hip OA occur s in aboUl 5% of adul ts, most commonl y in 

those over fifty, whil e over 20% of those over 5 5  disp lay radiograp hic 

changes of hip OA ( Fel son 1 988; L awrence et al. 1 998) .  Younger 

individuals may show no radiograp hi c signs of involvement of the 

hip, and non-sp ecifi c conditions may cause the joint to be symp tomatic. 

In OA f ibrosi s, thickening and contr acture of the cap sul e p roduces 

stiffness, r educed mobili ty and p ain at end range of movements 

( Mc Can hy eL aL 1 994) Differ ent p atter ns of radiological and p athological 

changes have been observed ( Cameron and Macnab 1 975) .  While in 

60% of the p atients studied c ap sular r estricti ons were mini mal until 

there wer e gross degenerative changes, in 40% ther e were earl y and 

mark ed cap sul ar restricti ons without major radi ological changes. 

Movements commonl y imp lic ated, and which need to be incl uded 

i n  the p hysical examination of the hip ,  are flexion, medial rotation, 

abduc tio n and extension (Diepp e 1 99 5) .  The hip quadr ant ( a  

combination of fl exion / adducti on) i s  al so a useful test movement 

( MaiLland 1 9 9 1) Resisted tests shoul d also be conducted, a common 

cause of groi n p ain bei ng adduc tor strains. When a symp tomatic hip 

is p resent, some or all of these tests should p rovok e the p atient' s  

p ain and may for m a useful p art of  treatment. If these tests are 

negative, attention focuses on the lumbar spi ne. 

Table 13.5 Significant history and examination findings in 

hip joint problems 

pain worsened by weight-bearing, eased by rest 

worse with n rst few steps after rest 

pain pallern - groin, a11lerior thigh, knee, anterior shin, lateral thigh, 
pOSSibly bUllock 

positive pain provocation tests (reproduction of patient's pain) using 
passive or resisted moveme11ls. 

For management considerations of hi p joint problems, see The Humal1 
Exl.remities: Mechal1ical Diagnosis and Therapy (McKenzie al1d May 2000). 

Sacro-iliac joint problems 

The role of the sacr o-il iac joi nt ( SIJ) in sp inal p robl ems is one of the 

more contr over sial issues in back p ain. Whil e some authorities claim 
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a predominance of Sl] disorders among back pain patients (D on Tigny 

1 990) , others state it has a negligib le role ( Cyriax 1 982) It is 

instructive to b e  aware that the issues of reliability and validity of'Slj 

tests' dominate the literature on SI]. In other words, the debate is, at 

this stage, is this a recognisab le entity? This is a necessary, but as yet 

incomplete, preliminary process b efore it can be decided which is 

the b est way to manage the prob lem. 

Several studies using SIJ b locks have shown that the joint is a definite 

if minor source of b ack pain. Schwarzer eL aL ( 1 995)  found that 1 3 %  

of 1 00 consecutive chronic back pain patients had a positive response 

to a single Sl] intra-articular injection of anaesthetic. In a sample of 

eighty-five patients chosen with suspicion of Sl] involvement due to 

the area of pain, 5 3 %  were positive to a single joint b lock (D reyfuss 

et al .  1 996) .  However, a positive response to a Single intra-articular 

injection cannot b e  seen as a 'gold standard' test. Zygapophyseal joint 

injections in the cervical and lumb ar spine have revealed a placeb o 

response to a Single injection of 27% and 38% ( Barns ley et al. 1993 ;  

Schwarzer e t  a l .  1 994 a) .  L ikewise, in  the SlJ when double injections 

have b een used, 53% demonstrate a placeb o response; that is, relief 

on the first injection, b ut failure to gain relief on the second ( Maigne 

et al. 1 996) .  In a sample that was carefully selected as likely to have 

SIJ prob lems, 1 8% of fifty-four patients responded to double joint 

blocks. 

Diagnosis 

All these studies compared clinical features, pain patterns and 

responses to commonly used 'SIJ tests' in those who responded to 

the injections and those who did not ( Schwarzer et aL 1995 ; D reyfuss 

et al. 1996;  Maigne et al .  1 996). No h istorical jeatures nor physical 

exam i na t i on procedures, nor constel lation oj such demons trated 

worthwhi le and consistent d iagnost i c  value. 

Before consideration is given to the Sl] as a possib le source of 

symptoms, it is essential first to exclude the lumbar spine and hip 

joints, otherwise tests for Slj will generate many false-positive 

responses. In a population of 202 chronic back pain patients, 60% 

had at least one positive Sl] pain provocation test (L as1ett 1 997) .  

However, once lumb ar and hip joint pathology were excluded, only 

1 7 %  were left with at least one Sl] positive test. When a criterion of 

at least three and preferably four positive tests was used to distinguish 

Sl] pathology, only 6 .5% and 3 .5% were truly positive. L umb ar pro b lems 
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were detected using the following criteria: McKenzie mechanical 

evaluation to detect centralisation, pressure on lumb ar spinous 

processes to provok e familiar pain and the presence of acute lateral 

shifts. Hip prob lems were excluded using pain provocation tests -

passive medial rotation and ab duction, and resisted lateral rotation. 

The ab ility of non-S1 ] prob lems to mimic true S1] prob lems is further 

supported by another study ( Slipman et al. 1 998).  Fifty patients were 

selected who had pain over the S1 ] area and who were positive to 

three SI] pain provocation tests. Only thirty patients had a positive 

response to a Single intra-articular anaesthetic b lock (60%) , which 

meant that at least 40% of those positive to pain provocation tests 

are false-positives. As only a Single joint b lock was used, the 

proportion of those mimick ing S1] is lik ely to b e  considerab ly higher. 

It is thus apparent that SIj prob lems are not easy to differentiate. The 

most common site of pain is over the b uttock and posterior thigh 

( Slipman eL aL 2000) , b ut the pain pattern has no clear distinguishing 

characteristics. Asymptomatic volunteers who allowed S1] injections 

to provok e pain d escrib ed an area of pain just inferior to the posterior 

inferior iliac spine, with some also describ ing referral into the lateral 

b uttock and th igh ( Fortin eL al. 1994) . Other studies have demonstrated 

referral down the full length of the limb ,  b oth anteriorly and 

posteriorly. Two studies ( Schwarzer et  aL 1 99 5 a; D reyfuss et al. 1 996) 

that attempted to differentiate sub jects with SIj pathology from those 

without it b y  using Sl] injections found that referral of pain b elow 

the k nee was as common in b oth groups. Groin and anterior thigh 

and leg pain were more common, and pain ab ove L5 was rare in the 

S1 ] groups. These were not exclusive characteristics, and one study 

found lower lumbar pain to b e  common and pain patterns to b e  

highly variab le ( Slipman e t  al. 2000) . These studies show that SIj 

pathology cannot b e  recognised b y  pain patterns alone. 

One stud y has tried to compare findings from the history and 

mechanical assessment in a group of chronic patients who responded 

to SIj , facet injections or discography ( Young and Aprill 2000) . 

Findings from the facet and S1] groups were similar, b oth shOWing 

lack of ob strucLion or movement loss after repeated movements, lack 

of centralisation or peripheralisation, and sometimes ab olition of distal 

symptoms without centralisation. The entire S1 ] group had three or 

more SI] pain provocation tests positive, compared to 2 5 %  or 30% 

in the other two groups, and all b ut one had no pain at  or ab ove L5 . 
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Pain provoked on rising from sitting was present in most of both 

disc and Sl] groups. 

There exist numerous test manoeuvres that are said to diagnose Sl] 

disorders. These have been widely investigated and found wanting 

on many counts. Two sorts of test exist, those that attempt to provoke 

the patient's pain by 'stressing' the SIJ mec hanic ally and those that 

seek to implic ate the Sl] by trying to observe or palpate a differenc e 

in mobility or alignment with the asymptomatic side. Generally pain 

provoc ation tests are muc h more reliable between testers than tests 

that are based upon palpation or observation, whic h are f requently 

unreliable ( Potter and Rothstein 1 985 ;  Lindsay et al. 1 995 ; Las1ett 

and Williams 1 994 ; Carmic hael 1987 ;  van D eursen eL aL 1 990) . 

Although pain provoc ation tests have also been found not to be reliable 

(McCombe e L  al. 1 989;  Strender eL al. 1 997) ,  these tests generally 

perform muc h better than tests based on palpation or observation. 

A selec tion of these studies is presented in Table 1 3 .6 .  Mostly trials 

have been inc luded that reported the Kappa statistic ( see Glossary) . 

As in palpatory proc edures for the lumbar spine, intra-tester 

c omparisons are more reliable, with poor to moderate reliability, than 

inter-tester ones, with only poor reliability. Overall tests that use pain 

provoc ation ( shown in bold) have c onsiderably better reliability than 

tests based upon palpation ( shown in ordinary text) 

Table 13.6 Reliability of examination procedures of the sacro

iliac joint (51]) 

Reference 

Carmichael 
1987 

Meijne et al. 
1999 

Van Deursen 
et al. 1990 

Mior et al. 
1990 

Vincent-Smith 
and Gibbons 
1999 

Assessment 
procedure 

Gillet test 

Gillet test 

6 palpatory tests 

Mobility testing 
• Students 
• Chi ropractors 

Standing nexion test 

Intra-tester 1l1ter-tester 
reliability rel iabili  ty 
(mean (meal1 
Kappa) Kappa) 

0. 18 0.02 

0.05 5* -0 025* 

0.04* 

} 050* 0.09* 
} 0.08* 

0.46 0.0 5 
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Reference 

Q'Haire and 
Gibbons 2000 

Freburger and 
Riddle 1999 

Lindsay eL al. 
1995 . 

Dreyfuss et al. 
1996 

LasleLt and 
W illiams 1994 

Assessment 
procedure 

Pal pation and observation 
of 5l] anatomy 

Instrumented 51] alignmem 

Mobility and positional tests 
Pain provocation tests 

Gillet test 
4 pain provocation tests 

7 pain provocation tests 

5trencler eL (Ii. 51] compression - pain 
1997 provocation 

McCombe cL al. 3 pain provocation tests 
1989 

POLLer and 
Rothstein 198 5 

Mann eL al. 
1984 

K = kappa 

11 palpatory tests 
2 pain provocation tests 

lliac crest heights 

* = calculated [rom original data 

Intra-tester 
reliabili ty 
(mean 
Kappa) 

0.26* 

Inter-tester 
reliability 
(mean 
Kappa) 

0.06* 

0. 18 

0. 16* 
0.33* 

0 22 
0.54* 

0.70* 

0.26 

0.23* 

Agreement 

39% 
8 5% 

Mean 6.6 
out of 11 

A systematic review c onsidered the reliab ility of c linic al tests for the 

S1] ( van der Wur[f et al. 2000 a) .  They found no evidenc e of reliab le 

outc omes [or mob ility tests, while some studies demonstrated 

reliab ility for some pain provoc ation tests. 

Multiple tests perform b etter, and Single positive tests should b e  

viewed as irrelevant (L aslett 1 997 ;  Cib ulk a et al. 1 988;  Osterb auer et 

al. 1 993 ;  Cib ulka and Koldehoff 1 999;  Broadhurst and Bond 1998).  

A multi-test regime using five pain provoc ation tests has b een found 

to have good reliability, Kappa value 0 70 ( Kokmeyer et al. 2002) . The 

authors rec ommended three positive tests out of five b e  c onduc ted. 

Various palpation or mob ility tests have b een examined on 'normal' 

volunteers with 'positive' findings in Signific ant numb ers (D reyfuss 

et al. 1 994;  Egan et al. 1996;  L evangie 1 999 a) .  These tests c annot b e  

said to diagnose S1] prob lems as the asymmetric al mob ility that they 

rely on is found in the asymptomatic population. No sub stantive 

positive assoc iation between pelvic asymmetry and b ac k  pain was 

found in a study of over 1 00 patients and c ontrols (L evangie 1 999b ). 
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Attempts to palpate movement ab normalities should b e  further 

cautioned against due to the minimal movement that occurs at the 

joint - a review of sixteen in vitro and in vivo studies found this to 

b e  less than four degrees of rotation and ab out 3 mm of translatory 

motion (Walk er 1992) . Recent high-quality studies using implanted 

tantalum b alls and radiography have found no significant dirference 

in mob ility b etween symptomatic and asymptomatic joints in patients 

with unilateral symptoms ( Sturesson 1 99 7 ) .  The amount of 

movement found was minimal, less than two degrees, and during 

the Gillet test is "so m i nute that external detect ion by manual methods 

is v i rtually i mpossible" ( Sturesson et al. 2000 a, 2000b) . 

Two studies (Maigne et al. 1 996 ; D reyfuss et al. 1996) have tested 

the diagnostic validity of twelve commonly used SlJ tests against the 

results of doub le or Single anaesthetic b lock s of the joint. Neither 

pain provocation nor palpatory tests were useful predictors of a 

positive response to injection. Thus none of these tests, either singly 

or in comb ination, demonstrated worthwhile diagnostic value when 

compared with SlJ pathology identified b y  intra-articular b lock s. 

However, the results may have dif fered if pathology was related to 

para-articular structures, such as ligaments. A systematic review of 

the validi ty of clinical tests for the SlJ concluded that t here is no 

evidence to support the diagnostic value of either mobility or pain 

provocation tests ( van der Wurff et al. 2000b) . 

A recent review of the pub lished evidence to gUide examination of 

the SlJ reached the following conclusions ( Freb urger and Riddle 

200 1) .  A comb ination of positive pain provocation tests and pain 

pattern may b e  useful for considi'ing a diagnosis of SlJ. The most 

useful tests appear to b e  Patrick 's test, pressure over sacral sulcus, 

thigh thrust / posterior shear, resisted hip ab duction, and iliac 

compression and gapping. The most useful indicators in the pain 

pattern are ab sence of pain in the lumb ar area, pain b elow LS, around 

the posterior superior iliac spine and in the groin area. Movement 

and symmetry tests appear to b e  of little value. 

Attempting to detect a SIJ prob lem is thus extremely prob lematical, 

and a staged differential diagnostic process should always b e  used 

(Tab le 1 3 .7) .  Given the lik elihood of false-positive test results, without 

care, it is very lik ely that SlJ prob lems are needlessly overdiagnosed. 
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Table 13.7 The staged differential diagnosis for 51] problems 

1. Exclusion of more common causes of buttock, thigh and groin pain, 
namely lumbar and hip problems. A normal mechanical evaluation 
should be conducted and the patient may be given a trial of exercises 
over a twenty-four-hour period to further test out responses. There is 
no value in conducting a barrage of SIj tests on day one, as there will 
be a large number of false-positive responses. A relevant lateral shift 
is produced by lumbar problems, to which the treatment should be 
directed. Centralisation, reduction or abolition of pain with repeated 
lumbar movements confirms a mechanical syndrome and further 
testing becomes irrelevant. 

2. Clinicians may be alerted by failure to respond, atypical responses to 
repeated movements and lack of directional preference .  

3. The hip joint should first be discounted using pain provocation testing 
(see appropriate section) 

4. Pain must be present over the buttock, but may radiate anteriorly 
and posteriorly. 

5. Multiple pain provocation tests (Laslett and Williams 1994; Kokmeyer 
et al. 2002) should be undertaken and at least three and preferably 
four should provoke the patient's pain for a positive identification of 
a Sl] problem. 

a. Distraction* 

b. Compression* 

c. Posterior shear or thigh thrust or posterior pelviC pain 
provocation test * (see section below: Back pain in pregnancy) 

d. Pelvic torsion or Gaenslen's test* (both sides) 

e. Sacral thrust 

r. Cranial glide 

g. Patrick sign or Faber test * 

*Five leSlS used by Kokmeyer et al. 2002 

Using such a clinical reasoning process wi.th a patient hiStory, dynamiC 

mechanical evaluation and pain provocation testing of first the hip 

and then the S1] has b een compared to doub le anaesthetic joint b lock s 

( Young et al. 1998) Agreement b etween the physical examination 

and the injection was 9 1  % ,  with a Kappa value of 0 .82 .  

Table 13.8 Significant examination findings in  identification 

of 51] problems 

exclusion of lumbar spine by extended mechanical evaluation 

exclusion of hip joint by mechanical testing 

negative response to mobilisation of lumbar spine 

positive pain provocation tests (reproduction of patient's pain) - at 
least three tests. 
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Management 

A wide ra nge of interventions ha s b een proposed f or the trea tment 

of SIJ syndrome. This inc ludes exerc ise, ma nipula tion, i njec tions of 

c ortic osteroid a nd loca l a na esthetic ,  injec tions of sc lerosi ng a gents, 

a nd even surgica l a rthrodesis (Berna rd 1 997) .  WiLhin the f ield of 

physica l thera py, there a re some orna te c la ssif ica tion systems of SIJ 

syndromes b a sed upon pa thologic a l models of innomina te 

sub luxa tions a nd f ixa ti. ons ( suc h  a s  L ee 1 99 7 ;  D on Tigny 1 997) .  

Pa lpa tion a nd mob ility testing a re used to disc ern these, bUL  there is 

little evidenc e of reliab ility or va lidity, a s  a lrea dy nOL ed, With L he 

prob lems involved in rec ognising true SlJ pa thology a nd the dif fic ult y 

of a ssemb ling suc h a c ohort ,  sC ienL ifica lly tesL ing oUL spec ific 

interventions ha s never b een sa tisfac torily achieved, Thus no evidenc e 

exists a s  to the eff icac y of a ny proposed interventions f or the SlJ . 

There is a n  inc omplete understa nding of the pa thology of the SlJ 

a nd the rea son f or pa in, a lthough va rious theoretica l mod els exist .  I L  

is not k nown if the sourc e of symptoms is a rtic ula r or pa ra-a rtic ula r

if it is the la tter, then the injec tion studies mentioned ea rlier ma y not 

expose it. Pa in ma y b e  due to a mec ha nica l a rtic ula r lesion a nd 

sometimes responds to repea ted end-ra nge exerc ises or c linic ia n 

tec hniques. H pa in a ppea rs to b e  mec ha nica l- intermiL L ent, twinges, 

unila tera l, ac tivity-rela ted - it is worth exploring sympL om response 

to repea ted end-ra nge a nterior a nd posterior pelvic rotaL ion, On the 

other ha nd, pa in ma y b e  due to sof t tissue insuff ic ienc y a round the 

pelV iS a nd req uire stab ilising with a b elL - see next secL ion on bac k 

pa in in pregna nc y. 

It ha s a lso b een suggested tha t SlJ pa thology is prima rily infla mma tOlY 

- in suc h a ca se pa in would b e  a c onsta nL , dull ac hing, a ggra va ted b y  

mec ha nica l thera py. Bone sca nning W iL h  qua ntita tive sac ro-iliac 

SC intigra phy ha s provided evidenc e of inf la mma tion i n  women with 

c hronic non-spec ific bac k pa in (Da vis a nd L entle 1978;  ROL hwe ll et al. 

1 98 1 ) .  Infla mma tory sac ro-iliac disea se, not rela ted L o  a nkylosing 

spondylitis, wa s dia gnosed in this wa y in twenty-two of f ifL y pa tients, 

c ompa red to two of sixty-six c ontrols (Da vis a nd L entle 1 978). H suc h 

pa thology is the root of symptoms, mec ha nica l thera py will b e  unhel pful. 

If, ha ving perf ormed th e sta ged diff erentia l  dia gnostic proc ess outlined 

ab ove, mec ha nica l SlJ involvement is suspec ted, ma na gement will 

b e  determined b y  response to repea ted movements. These movements 

need to foc us on rota tion of the pelvis, With the present unc erta in 
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undersLa nding of  pa thology a nd lac k  of  c lea rly eva lua ted prac tic e, a 

degree of experimenta tion ma y b e  wa rra nted, b ut fa ilure to resp ond 

is c ommon. For 5 1 ] prob lems rela ted to p regna nc y, see the following 

sec tion. 

Low back pain in pregnancy 

Prevalence 

Bac k  pa in is a c ommon a lth ough not universa l exp erienc e for ma ny 

women during pregna ncy. As in other ty pes of bac k pa in, there a re 

still a mb iguities inherent i n  the terminology, dia gnosis a nd 

c la ssi fica tion (H eib erg a nd Aa rseth 1997) .  This sec tion dra ws together 

some of the evicl enc e  rela ting preva lenc e a nd c la ssifica tion a s  well a s  

ma king some suggestions c onc erning ma na gement. 

Following la rge c ohorts of women through pregna ncy with rep ea ted 

questionna ires a nd a good response ra te ( over 85%) is the b est wa y 

of estab lishing inc idenc e a nd preva lenc e. Those studies tha t ha ve 

done this ha ve found preva lenc e ra tes of b etween 47% a nd 76% 

( Ma ntle et  af . 1 977 ;  Berg et al . 1988; Ostgaa rd et al. 199 1 ,  1 994a; 

Kristia nsson 1 996a; 5 turesson et al. 1997) .  The mea n ra te ac ross 

multiple studies thus gives a preva lenc e of bac k pa in of just over 

50% of pregna nt women. This c ompa res to a one-y ea r preva lenc e  

ra te in the genera l popula tion of ab out 40% ( see Cha pter 1) 

Natural history 

Bac k  pa in during pregna nc y is not a sta tic entity, b ut c ha nges during 

trimesters. Onset is most c ommon during the third to seventh months 

of pregna ncy ( Fa st et al. 1987 ;  Ma ntle et al. 1977) ,  a nd there is a n  

inc rea se of bac k pa in a s  the pregna ncy proc eeds (Ostgaa rd et al . 

1997a; Kristia nsson et al . 1 996a) In those who ha d bac k pa in prior 

to pregna ncy, there is in fac t  a dec rea sed ra te of bac k pa in during the 

pregna nc y, a nd following the b irth there is a ra pid dec line in bac k 

pa in. The inc idenc e of bac k pa in during pregna nc y is c onSiderab ly 

grea ter a nd acc ounts for the c umula tive inc rea se in tota l bac k pa in 

( Figure 13 . 1 ) .  Ostgaa rd eL  al. ( l 997a), in 362 women, found 18% ha d 

bac k pa in b efore pregna nc y, 7 1  % during a nd 16% six y ea rs la ter. 

Th ere is a lso a va riab ility of impac t a nd severity of ba c k  pa in during 

pregna ncy. L ess tha n 20% a ppea r  to ha ve c onsta nt pa in, a nd 

intermittem sy mptoms a re muc h  more c ommon ( Berg et al. 1 988;  

Fa st et  al. 1 987) .  Ten to 15 % of pregna nt women suffer severe bac k 
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pain lh at interferes with daily activ ities, and may need time off work, 

wh ile far more women suffer tr oub lesome, b ut not sev ere pain (Mantle 

et al. 197 7 ;  Berg et al. 1 988 ; Fast et al. 1 990;  Heib erg and Am· seth 

1 997) .  In general th ere is a tendency for increasing sev eril y of pain 

as lh e pregnancy proceeds On a 0 - 1 0 visual analogue scale, av erage 

pain intensity b efore th e pregnancy and at weeks twelv e and thi ny 

was respectiv ely 1 .3 , 3 . 9  and 4.5 (Ostgaard and Andersson 1 99 1) 

Figure l 3 . 1  Back pain during pregnancy 
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Multiple v ariab les th at may b e  risk factors for b ack pain in pregnancy 

h av e  b een inv estigated. Th e strongesl and mOSl consisl ent associations 

Wilh b ack pain during pregnancy are a prior h isl ory of b ack pain, 

mech anical and psy ch osocial stresses at work, th e hormonal eff ects 

of pregnancy and meth od of b irth . 

C lassification of back pain in pregnancy 

Th e site of sy mptoms h as b een used as a means of classif ying back 

pain during pregnancy. Alth ough th ese groups are distinguish ed b y  

pain distrib ution and appear to b eh av e  differently, def inil ely 

estab lish ed path ological models h av e  not b een prov en. "Pregnant 

women with 'bach pain' can be separated into two groups with different 

pain patterns - one group with pain in the bach and one group with 

pain in the posterior pelvis " (Ostgaard et al. 1 994 a) .  

Posterior pelV iS pain (PPP) is  felt ov er th e b uttock and sacra -iliac 

area and b ack pain is felt in th e lumb ar region. PPP appears to b e  

more common during pregnancy ( range 24 - 48%) than low b ack 

pain ( range 1 0  - 32%) ;  comb inations of th e two ty pes of pain are also 
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comm on COstgaa rd et al. 1 99 1 ,  1 994a, 1 996;  Kristia nsson e t  al. 1 996a; 

N ore n et al. 1 997 ;  S ture sson et al. 1 99 7) 

D uring the p re gna ncy the se di ffe re nt symp toms be ha ve di ffe re ntl y. 

L ow ba ck pa in is more common b oth be fore a nd a fte r pre gna ncy, 

b ut re ma ins re la tive ly stab le or e ve n  de cline s i n  prevale nce duri ng 

the pre gna ncy. PPp, which increa se s  dra ma ti call y during pre gna ncy, 

i s  p robab ly the most common f orm of ba ck pa in COstgaa rd et al. 

1 99 1 ,  1 994a, 1 994b, 1 996;  Me ns et al. 1 996; Kristia nsson et al. 1 996a, 

Kristia nsson a nd Sva rdsudd 1 996) . One study found the point 

p re vale nce of ba ck pai n to re ma in stab le a t  ab out 7 % ,  while PPP 

increa se d  [ rom 10 - 30% during the ea rl y  pa rt of the p re gna ncy 

COstgaa rd et al. 1 994a) .  'Norma l' low ba ck p a in a nd PPP a re 

di f fe re nl iale d b y  pa in pa tte rns a nd b y  ce rta in othe r feat ure s of hi st ory 

a nd physica l e xam ina tion CTab le 13 . 9) 

Table 13.9 Distinguishing features of low back pain and 

posterior pelvic pain 

Low bach pa in (LBP) Posterior pelvic pain (PPP) 

History of back pain prior to 
pregnancy 

Pain - lumbar region 
Nerve root pain unusual 
( l  % all women) 

Lumbar nexion aggravates 

Loss lumbar range of movement 

Pain on lumbar pressure 

Negative PPP provocation test 

No previous history of back pain 

Pain - buttock, SI] area, radiation 
into thigh, also possibly pubic area, 
groin, coccyx and pelviS 
No nerve root pain 

Pain aggravated by weight-bearing 

Lumbar range of movement normal 

Pain -free intervals 

Positive PPP provocation test 

PPP provocat ion test - pat ient lies supine with hip f lexed to 90 degrees, 
clinician slabil ises pelviS and pushes posteriorly through femur. Positive 
test reproduces concordant pain with gentle pressure COstgaard eL al. 
1 994b) .  Also known as thigh thrust or posterior shear test. 

Source: Ostgaard cl (II. L 99 1 ,  1 996; I<ris l iansson and Svardsudd 1 996; Mens el al. 1 996 

The thigh thrust or PPP prov oca ti on te st wa s e va lua te d in a conse cutive 

group of se ve nty-t wo pre gna nt wome n COstgaa rd et al. 1 994b) .  One 

cl ini cia n to ok the hi story a nd one pe rforme d the te st, b li nd to whe the r 

the wome n ha d pa in or wha t t ype of pai n. Twe nty-se ve n wome n ha d 

PPp, twe lve ha d LBP or thora cic pai n a nd thirty-three ha d no pa in. 

The se nsitiv ity of the te st in ide ntifying PPP wa s 8 1  % ,  its spe cifi city 

i n  ex cluding L hose who did not ha ve PPP wa s 80% , a nd posi tive a nd 

ne ga tive pre dictive va lue s  we re 7 1  % a nd 88% re spe cti vely. 
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It is pos tul ated that l ow b ack pain is 'normal' b ack pain as experienced 

b y  the non-pregnant population, while PPP is s pecific to t he pregnant 

condition (Os tgaard 1 997b) . It is s ugges ted that the effect of hormones 

on the aetiology of PPP is s ignif icant, with s erum rel axin - which is 

rel eas ed during pregnancy - caus ing a s oftening of ligamentous 

res traint and producing l igamentous ins ufficiency or ins tab ility at 

the joints of the pelvis ( Kris tianss on 1 99 7 ,  1 998;  Macl ennan et al. 

1986;  Os tgaard 1 997b) Signif icant correl at ions have b een found 

b etween mean rel axin l evels and b ack pain and, in thos e with pregnancy 

ons et b ack pain, a pos itive PPP provocation tes t ( Kris tianss on et al. 

1 996b) Symptoms may derive from ins tab ility at one or b oth S1] , 

the s ymphys is pub is , or all three articul ations (Alb ert 1998).  

Lordosis and pregnancy 

P regnancy produces al tered mechanical s tress es on tb e lumb ar s pine. 

D ifferent s tudies s ugges t that b iomechanical res pons e t o  tb e pregnant 

s tate is different in different women, and at different L imes of the 

pregnancy. Ost gaard et al. ( 1 993) f ound no cb ange in lumb ar l ordos is 

b etween the twelfth and thirty-s ixth week of pregnancy, b ut did fi nd 

a s ignif icant correlation b etween a l arge lumb ar l ordos is and b ack 

pain. Bullock et al. ( 1 987) found a Significant increas e  in lordos is 

b etween ab out the eighteenth and thirty- eighth weeks.  There was a 

mean increas e of 7 2  degrees,  b ut with cons iderab le variety, with 

s ome women s howing a marked increas e - one woman's lordos is 

increas ed b y  2 2 . 3  degrees .  Increas ing lordos is was ass ociated with 

increas ed height and weight, b ut no correlation was found wit h b ack 

pain. D umas et al. ( 1 995) als o found a S ignificant increas e  in lordos is 

up to ab out thirty- two weeks .  This increas e continued in 

multigravidas after this point, b ut the lordos is decreas ed in 

primagravidas after thirty-two weeks .  

Mechanical res pons e to pregnancy may in fact b e  variab le and 

individual. Of twenty-f ive women, ab out half s howed a decreas e in 

l ordos is initially and ab out hal f s tayed the s ame or increas ed (Moore 

et al . 1990) H owever, l ater in the pregnancy ab out hal f s howed an 

increas e in lordos is and ab out half s tayed t he s am e  or showed a 

decreas e  in the lordos is . The tendency for the lordot ic curve to 

increas e with the progress ion of the pregnancy was ass ociated W iL h  a 

greater l ikelihood of b ack pain. 
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Management of back pai n  during pregnancy 

Evidence ab out managemen t of b ack pain in pregnancy is rather 

thin; a Cochrane review only contained one trial t hat fulfi lled their 

inclusion criteria (Y oung an d J ewell 1999) . 

It is lik ely that women with PPP and ordinary lower b ack p ain (LB P) 

will respond differently. Education and exercise programmes have 

produced b etter outcomes than control groups and have b een found 

useful b y  t he majority of women with LB P (Ost gaard et al. 1 997 a; 

N oren eL al. 1 997 ;  Mantle eL al. 1 9 8 1 ) .  Women with PPP did not 

b enef it from a p rogramme of exercises and education, nor did they 

b ene fiL from the protective effect of p re-p regnancy fitness, as did 

women with LB P (Ostgaard eL al. 1 994 a) Women with PPP may 

worsen if tre ated wi th b ack strengthening exercises (Ostgaard 1997b) . 

H owever, a study of women with persistent PPP after pregnancy 

showed no difference in outcome b etween groups randomised to 

education and refraining from exercise and those given exercises 

( Men s eL al. 2000). Ab dominal training was performed either fOC USing 

on di agonal or longitudinal tr unk muscl es, wit h t he lat ter viewed as 

placeb o. A ll group s could also use a p elvic b elt. After eight week s of 

intervention there was no Significant difference b et ween the group s, 

b ut 64% repon ed imp rovement. 

Several investigators have found that women with PPP report a 

reduction of pain and disab ility, especially when walk ing, with t he 

use of a non- el astic sacro-iliac or t rochanteric b elt (Ostgaard et al. 

1 994 a; B erg et al. 1988; Mens et al. 1 996) . 

Rep orts suggest variabl e mechanical responses to pregnancy, one of 

which is increased lordosis. These women may rep ort t hemselves to 

b e  much worse when standing or walk ing, b ut b et t er when sitting

such women may respond to the O exion principle ( see Chap ter 2 5  

for d etail s) . Certain of the p rocedures may need to b e  adap ted to 

cope with the pregnant ab domen, for inst ance b y  ab duct ion at the 

hip s. Altern ativ ely, increased lordosis may cause post ural strains and 

resp ond to p ostural correction in standing. 

Other women may respond to the extension p rinciple. D ue to the 

p r egnancy, certain p rocedures are ruled out. After a certain p oint in 

time it is not app rop riate for women to lie prone; the exact t ime 

varies. When p rone lying or extension in lying b ecome impossib le, 

extension in standing is usually still tolerat ed. From a four-pO int 
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kneeling p osition, a c ertain amount of extension c an also b e  gained 

b y  dropp ing the ab domen to the fl oor. Inab ility to reac h end-range 

extension may limit the effec tiveness of these pr oc edur es and f ull 

reduc tion may not b e  ob tained. 

If PPp, as defined ab ove, is p resent, women should b e  offer ed a f ir m  

b elt and advised ab out r estric ting weight -b ear ing ac tivi ties. Over doing 

ac tivities may aggravate pain the following day. Keeping generally fit 

with ac tivities suc h as swimming may help . Although p ain may not 

r ec ede during the pr egnanc y, p rognosis post-p artum is good. S ome 

women present with a mixture of LBP and PPP 

Table 13. 10 General gUidelines on management of women with 

back pain during pregnancy 

A distinction must be made between LBP and PPP In terms of nalLlral 
history and response to interventions, these appear to be different 
entities, and therefore management must distinguish between the two. 

Wom e n  with PPP  bene fit l ess from educational  and exercise 
programmes, but frequently get some benefit from a firm support belt. 

Women with LBP may be classified according to one of the mechanical 
syndromes: 

Derangements commonly respond to the flexion principle, some 
to the extension principle 

Postural syndrome should also be considered 

An educational and exercise programme appears to be beneficial in  
some women, especially those with LBP Programmes involve the 
following (Ostgaard 1 9 94a, 1997a; Noren et al. 1 997) :  

individualised according to the type of back pain 

no passive treatment 

lifting/ working techniques and discussion of vocaLional ergonomics 

muscle training and general exercise involving back extensors, 
abdominals and pelviC floor 

relaxation 

didactic educational component 

home programme 

Zygapophyseal joint problems 

Diagnosis 

Zygapop hyseal or 'fac et' joints have long b een assumed to b e  a c ause 

of b ac k  pain; however, its pr evalenc e r ate or means of r ec ognition is 

unc lear. The most effec tive way to estab lish that a zygap ophyseal 

j oint is the sourc e of a p er son's b ac k  pain is to injec t the joint with 
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anaesthetic .  This should b e  done under fl uorosc opic guidanc e to 

ensure that the injec tion is acc urately l oc ated. Based on single 

diagnostic bloc ks of this type, the preval enc e of zygapophyseal joint 

pain has been reported to range from 8 - 7 5 %  in sixteen dif ferent 

studies (D reyer and D reyfuss 1 996) .  

U nfortunately, suc h intra-artic ular injec ti ons are assoc iated with a 

high rate of f alse-posi tive f indings. Sub stantial num bers hav e pain 

ab ol ished by a pl ac ebo injec tion or respond to a f irst but not a sec ond 

injec tion. Rates of such false-positive responses to singl e l um bar 

zygapophyseal joint bloc ks have been shown to occ ur in 3 2 % , 38% 

and over 60% of individual s ( Sc hwarzer et  al. 1 992 , 1994 a, 1 994 d) .  

The posit ive predic t iv e  val ue of a singl e joint bl oc k  has b een rated at 

onl y 3 1  % ( Sc hwarzer ct al. 1 994a) F urthermore, the amount injec ted 

m ust respec t the capsule of the joint, whic h will leak or t ear if m ore 

than a few mill ili tres are injec ted, and thus m ay affec t other struc tures 

(Raymond and D umas 1 984) .  These f ac tors inval idate prev ious 

attem pts to describ e this entity using only single joint b loc k s, som e 

with exc essive quantities of c ontrast agent, saline or analgesic .  

Prevalence 

Using a rigorous researc h design involving two separate joint bl oc k s, 

the prevalenc e of zygapophyseal joint pain has b een estimated at 

15 % of 1 76 ( Sc hwarzer et al. 1 994 b) and at 40% of sixt y-three 

( Sc hwarzer et al. 1995b) patient s with c hronic bac k pain. In another 

study that used pain provoc ation and pain rel ief to m ak e  the diagnosis, 

17 % of f ifty- f our c hronic b ac k  pain patients had the diagnosis 

c onf irm ed (Moran et al. 1 988) . In another study involving ninety

two c onsec utive c hronic bac k pain patients, b oth the zygapophyseal 

joints and the interverteb ral disc were investigated as sourc es of pain 

( Sc hwarzer et al. 1 994 d) .  The latter were diagnosed b y  exac t pain 

reproduc tion on di sc ography, with ab norm al im age, provided no pain 

was reproduc ed at a c ontrol segmental level. Thirty-nine perc ent had 

positive disc ograms, while 9% were positive to double zygapophyseal 

joint b loc k s. Only 3 %  of the patients had a c om bination of 

zygapophyseal and disc ogenic pain. 

Clin ical features 

Clinic al f eatu res have not b een f ound that c ould predic t patients' 

response to suc h injec tions. Fac tors suc h as m ovem ent lim itation, 

day or night pain, pain on c ertain m ovem ents, pain aggravated or 

rel ieved b y  c ertain ac tivities, and area of pain referral c oul d not 
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distinguish those pa tients who resp onded to zygap op hysea l joint 

injections from those who did not ( Schwa rzer e t  al. 1 994b, 1 995 b; 

Ja ckson et al. 1 988) .  For insta nce, fea tures such a s  a ggra va tion or 

pa in by rota tion, or extension a nd rota tion, or ref erra l of pa in were 

p oor discrimina tors of z ygap op hysea l pa in. Two ea rlier studies 

( Fa irba nk et al. 198 1 ;  H elbig a nd L ee 1988) suggested certa in r ea tures 

tha t were p resent in pa tients who resp onded to zygap ophysea l joint 

injections. H owever, these criteria were la ter f ound to be unrelia ble 

in distinguishing this from other sources or pa in ( Schwa rzer 1 994c) 

D irect stimula tion of fa cet joints ha s p roduced mostly loca l or buttock 

pai n (Ma rks 1 989) . H owever, those responding to double joint b locks 

a re a s  likely to ha ve symp toms ra dia ting into the thigh a nd lower leg 

a s  those who do not resp ond ( Schwa rzer e L  al .  1 994b) T he only 

pa in pa ttern tha t app ea rs to dif f erentia te between resp onders a nd 

non-resp onders is centra l pa in, which wa s never f ound in those 

resp onding to double joint blocks ( Schwa rzer et al. 1 994b, 1 994d) 

Comp uted tomograp hy wa s una ble to distingui sh pa inful j oint s  either 

( Schwa rzer et  al. 1 995 c) 

One sma ll study ha s demonstra ted the a cc ura cy or dia gnosis by 

ma nua l exa mina tion when compa red to zygap op hysea l joint blocks 

in the cervica l sp ine (j ult e t  al. 1 988) .  In twent y pa tiem s, ma nua l 

therap y showed 1 00% sensitivity a nd sp ecificity in dia gnOSing c ervica l 

zygap op hysea l joint pa in Such a study ha s not been rep ro duced, 

nor ha s it been rep lica ted in the lumba r sp ine. 

Recently a new set of criteria to identify pa ti ents with pa inf ul 

zygap op hysea l joints ha s been identif ied a nd p rop osed through 

studying resp onders a nd non- responders to joint injections (R evel 

e t  al. 1 992 ,  1998) Pa in should a lwa ys be relieved by recum bency, 

a nd f our of the follO wing va ria bles a lso ha d to be p resent: 

a ge grea ter tha n 65 yea rs 

• pa in not exa cerba ted by coughing 

• pa in not worsened by hyp erextension 

• pa in not worsened by n exion 

pa in not worsened rising f rom n exion 

• pa in not worsened by rota tion-extension. 
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H the patien t has five of these seven criteria, has not had spinal surgery, 

does not hav e true sciatica, does not have upper lumb ar or sacro

iliac joint pain, there is a greater than 90% chance that they will 

respon d t o  an injection. These characteristics should not b e  considered 

diagnost ic for zygapophyseal joint pain, b ut only indicative of a 

patient who will respond to a zygapophyseal joint inj ection. 

One sLU dy has tried to com pare findings from the history and physical 

examination in a group of chronic patients who responded to Sl j ,  

facet injection s or discography ( Young and Apri1l2000) . Findings from 

t he f acet and SI] groups were sim ilar, b oth shO wing lack of ob struction 

or mov em ent loss after repeated movements, lack of centralisation or 

pelip heral isat ion, and ab olition of distal sym ptoms without cen tralisation. 

Management 

Not only is the identification of this group prob lem atical, b ut no 

effective treatm ent has b een identified. Open uncontrolled studies 

ev aluating the v alue of intra-articular steroid injections report relief 

in 18 - 63% of sub jects in ten studies; however, such study deSigns 

are inherently b iased and are likely to report fav ourab le outcom es 

(D reyer and D reyfuss 1 996) . Corticosteroid injections into zygapophyseal 

joints when ev aluated under randomised, controlled study design 

are no more e ffective than injections of saline (L il ius et al. 1989 ; Carette 

et al. 1 99 1 ) . 

R adiof req uency facet joint den ervation is a recent treatment opti on 

that appeared to have positive short-term effects in two sm all st udies 

(Gallagher et al. 1994 ; van Kleef e L  al. 1999) .  However, a larger, m ore 

recent study f ound t he intervention to lack treatm ent effect at twelve 

week s (Leclaire et al. 200 1) 

1 n  summary, zygapophyseal joints can b e  a source of pain , b ut 

identi fication through a norm al clinical exam ination appears to b e  

unlik ely. At thi s stage there is no clinical b enefit in identifying them 

as a separate group. Such patients m ay respond m echanically. 

Spondylolysis and spondylolisthesis 

Defi nitions and classification 

Spon dylolysis is a defect in the pars interarticularis. Spondylolisthesis 

denotes a forward displacement of a verteb ral b ody, which can occur 

if there are defects in b oth neural arches. 
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Spondy loly sis and spondyl ol ist hesis have b een cl assifi ed ac c or ding 

to origin. T he c omm only ac c epted c lassific ation is as follows (Mac nab 

and Mc Culloc h 1990) : 

dy splast ic 

• isthm ic 

• degenerative 

• traumatic 

• pathologic al .  

This c l assific at ion refers largely to onset - dy splastic b eing due t o  a 

c ongenital defic iency, ist hm ic oc c urring in ch ildhood. I n  essenc e, 

the f ir st two ar e ' developm ental ' ,  the ot her c ategories b eing 'ac quir ed' 

in later life ( Sm it h  and Hu 1 999) . D evelopment al defec ts and th ose 

that oc c ur as a r esult of disc degenerat ion are the c at egories that ar e 

m ost lik ely to b e  seen c linic ally, and so ar e c onsidered h ere. The 

inc idenc e of spondy lol isthesis due t o  trauma or b one disease is 

unk nown, b ut cl inic ally should b e  c onsider ed a 'r ed n ag' c ondition 

unsuitab le for m ec hanic al therapy. 

I sthm ic spondy lolisthesis is further c at egOli sed as foll ows ( St inson 1 993): 

fatigue fr act ur e of the pars interartic ularis with slippage 

an int act ,  b ut elongated, pars int erart ic ul aris 

• ac ut e  frac ture. 

T he degree of the sl ip has b een graded ac c ording t o  two methods. 

The Mey erding c lassif ic ation divides t he t op of th e sac r um into four 

equal sec tions. A sl ip in the first quart er is grade 1 ,  a slip in the last 

quar ter is grade IV A m ore ac c ur at e  measur ement c an b e  given in 

perc entage term s (Hensinger 1 989).  

T he m ajority of individuals wit h spondy lolisthesis have low-grade 

slippages. I n  a population survey, whic h found sixty -nine c ases in a 

sample of 1 , 1 47 sub jec ts (6% pr ev alenc e) , the degr ee or slip was 

gr ade I in 79%,  grade II in 20% and grade III in 1 % (Ost erman e t  aL 

1 993) .  I n  over 300 patient s, nearly 90% were c lassified as grade 0, I 

or II (D aniel son et al. 199 1 ) .  
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Relevance t o  symptoms 

D espite the a la rming na ture of the ab norma lity, spondy lolisthesis is 

not inevitab ly a sour c e of bac k pa in. Va n Tulder et aL ( 1 997  c) 

c onduc ted a sy stema tic review of ra diogra phic f indings a nd bac k 

pa in. S ix studies investiga ted spondy loly sis or spondy lolisthesis, of 

whic h rive c onc luded there wa s no a ssoc ia tion b etween these findings 

a nd bac k pa in. One study of middle-a ged pa tients found the 

a ssoc iat ion b etween spondy lolisthesis a nd bac k pa in to b e  wea k  a nd 

only present in women (Virta a nd Ronnemaa 1 993) .  "Rough ly half 

of pat ients wi th  th i s  finding do not have back pain, so finding may be 

unrelated" to sy mptoms (Rola nd a nd va n Tulder 1 998).  

The preva lenc e ra te of isthmic spondy loly sis in the genera l a dult 

popula Lion a nd in the bac k pa in popula tion is genera lly ab out the 

sa me, a round 6%. If suc h defec ts were a c ommon sourc e of bac k pa in, 

L hese findings would b e  muc h more c ommon in the la tter ( Porter a nd 

H ibb en 1 984; Mic heli a nd Ya nc ey 1 996; Mac nab a nd Mc Culloc h 1 990). 

The role or disc pa thology a s  a c onfounding fac tor in the presenc e of 

spondy loli sthesis ha s b een demonstra ted in severa l studies (Mac nab 

a nd Mc Culloc h 1 990; H enson et aL 1 987 ; D eutma n et aL 1 995) .  

These a re reminders tha t the finding of  spondy lolisthesis may b e  

irreleva nt L O  sy mptoms, a nd tha t  a mec ha nica l eva lua tion should 

a lway s  be a ttempted. 

Prevalence 

There is no evidenc e tha t the defec t exists a t  b irth; it most c ommonly 

a ppea rs b etween the a ges of 5 a nd 7 ,  with a sub seq uent inc rea se 

during a dolesc enc e, a fter whic h preva lenc e ra tes rema in rela tively 

sLa tic d uring a dulthood ( Ciullo a nd J ac kson 1985 ; J ohnson 1 993) .  

D efec ts of  the pa rs intera rtic ula ris a re strongly a ssoc ia ted with spina 

b ifida occ ulta ( Fredric kson et aL 1 984) . Isthmic spondy loly sis a nd 

spondy lolisthesis occ ur predomina ntly a t  L5 - S 1 .  

In 500 sc hool c hildren, the inc idenc e of spondy loly sis wa s 1 .8% 

a nd iSL hmic spondy lol isthesis 2 . 6 % ;  this inc rea sed to 2 %  a nd 4% 

respec tively in  y oung a dulthood (F redric kson et aL  1984) . Osterma n 

e[ aL ( 1 993) reported a n  inc idenc e of 6% of isthmic spondy lolisthesis 

in a ran d om popula ti on survey or a dults. Mac nab a nd Mc Culloc h 

( 1 990) found the inc idenc e of spondy lolisthesis in nea rly a thousa nd 

pa tients L o  b e  7 . 6 % ,  b ut in those under 25 it wa s 1 9% ,  in those 

b eL ween 26 a nd 39 it wa s 7 . 6% a nd in those over 40 it wa s 5 . 2 % .  
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They c onc luded that in the y ounger patient it was more likely that 

the defec t was the c ause of their sy mptoms. 

N umer ous r epor ts have suggested that the prevalenc e raL e is gr eater, 

sometimes up to 50%,  in the y oung athletic population Q ac kson et  

al .  1 976 ;  Mic heli and Wood 199 5 ; J ohnson 1 993 ;  Mor ita eL  at. 1 995 ;  

J ac kson 1 979 ;  Foster et  a l .  1989;  Har dc astl e et  a l .  1992 ;  H oll enber g 

e t  al. 2002) Assoc iation suggests there may be a c ausal relationship 

between some sports and sy mptomatic spondy loly sis. However, an 

awareness of risk in this group should be tempered by several fac tors: 

the high prevalenc e of bac k pain in all adolesc ent s, the unc er tain 

nature of spor t as a risk fac tor for bac k pain and the biased study 

deSigns that have been used to look at this question. 

Bac kac he is c ommonly r epon ed by sc hool c hildren and rises linearly 

during teenage y ears (D uggleby and Kumar 199 7 ;  L eboeuf-Yde and 

Ky vik 1 998;  Taimela et al .  1 99 7 ;  Bur ton et aL 1 996).  Ac c ording to 

one study, the one-y ear per iod prevalenc e of bac k pai n is about 1 0% 

in 1 2 -y ear -olds, rising to over 40% in 20 -y ear-olds (L eboeuf-Yde and 

Ky vik 1998). By ear ly adulthood, the high prevalenc e rates of bac k 

sy mpto ms are already well established, after whic h the steep incr ease 

fl attens out (L eboeuf-Y de and Ky vik 1998; Burt on eL al. 1 996) 

In fac t, both phy sic al inactivity and sporting ac tivity have been 

assoc iated with adolesc ent bac k pain ( Burton et at. 1 996;  T aimela cL  

al. 1 99 7 ;  Prendeville and D oc krell 1 998).  Partic ipation in spor t is 

not c lear ly a r isk fac tor for j uvenile non-spec if ic bac k pain, whil e 

hour s of television watc hing has been signif ic antly assoc iated with 

bac k pain (D uggleby and Kumar 199 7) 

Most studies in sporting groups have been c onduc ted in limited 

populations in whic h the diagnosis has been sought - suc h a study 

design may pr oduc e a biased sample. In a population study o f  over 

3 ,000 e lite, adult Spanish athletes, the general prevalenc e of 

spondy loly sis was 8 % ,  although c ertain sports demonstrated muc h 

higher rates ( Soler and Calderon 2000) This would suggest that spon 

itself is not a r isk fac tor in adults, but that certain spon s may be 

more assoc iated with the defec t. 

In adolesc ents, only infrequently is spondy loly sis or spondy lolisthesis 

the c ause of bac k pain, but, espec ially in athl etes, this diagnosis should 

be c onsidered. Mic heli and Wood ( 1995) c ompar ed the final diagnosis 
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after investigations in  1 00 randomly selected adolescent patients with 

back pain from a sports medicine clinic and 1 00 randomly selected 

adult patients with acute back pain. Average age in the two groups 

were 1 6  and 3 2 .  A stress fracture of the pars interarticularis was 

found in 47% of the adolescents , but only 5% of t he adults. The 

authors recommend that the index of suspicion should be raised if 

there has been a history of repetitive hyperextension training, such 

as gym nast ics ,  cricket or basebal l ,  and pain is  provoked on 

hyperextension . 

Aetiology 

lsthmic spondylolysis does not exist at birt h .  It is acquired during 

growth caused by a stress fracLUre of t he pars interarticularis. Its 

acquisit ion is thought to be related to weight-bearing (Rosenberg eL 

al. ] 98 1 ) .  

Cadaveric experiments have induced fractures o f  the neural arch with 

repeti t ive cyclical loading, especially implicating extension forces 

(Cyron et aL 1 976) .  However, mechanical fatigue of the pars is 

possible during any strenuous activity that generates sufficient force 

and nu mber of cycles ,  especial ly  in young people ,  since their 

intervertebral discs are more elastic and their neural arch may not be 

completely ossified (Cyron and Hutton 1 978) It is thought that the 

defect is a fatigue fracture due to repeated minor trauma or stress 

rather than the result of one traumatic incident (Wiltse et al. 1 975) .  

Besides mechanical factors ,  a familial tendency also exists for the 

development of pars interarticularis defects (Wi ltse et al. 1 975) .  

Prevalence of 33% has been reported among those with a family 

history of spondylolysis Oohnson 1 993) .  

Unlike other  stress fractures, defects of the pars interarticularis 

frequently persist and fail to heal (Wiltse et al. 1 975) .  A possible 

cause for this persistence is the formation of a pseudo-arthrosis at 

the site of the defect because of communication with adj acent 

zygapophyseal joints. Synovial cells and tissue and loose fibrous tissue 

similar to a j oint capsule have been commonly found at these sites 

(Shipley and Beukes 1 998) . Furthermore , neural elements have been 

identified with in the pars defect and in the 'ligament' associated with 

it ,  and thus it is a feasible source of back pain in some (Schneiderman 

eL al. 1 995 ;  Eisenstein eL  al. 1 994) 
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Progress ion and natural h istory 

Not all spondylolysis progresses to spor..dylolisthesis. Progression of 

the slip occurs most commonly in a short period and during the 

adolescent growth spurt between eight and fourteen years of age , 

after which i t  tends to remain stable (Comstock et al. 1 994; Lonstein 

1 999;  Fredrickson et al. 1 984) During the growth period, a stress 

fracture or slippage t riggered by excessive exertion may become 

sym p tomat ic  (Hens inge r  1 9 8 9 ;  Miche l i  and Yancey 1 99 6 ) .  

Progression i s  said t o  b e  rare once individuals reach adulthood 

(Danielson et al. 1 99 1 ;  Fredrickson et al. 1 984) , but may occur. This 

is more l ikely in the case of a spondylolisthesis than a spondylolysis 

(Ohmori et al. 1 995) Progression of the slip is not prevemed by 

surgical intervention (Seitsalo et al. 1 99 1) .  

Progression of  isthmic spondylolisthesis during adulthood has been 

reported and is said to be a possibility in about 20% of individuals 

with this finding (Floman 2000) Thus, an incidental and i rrelevant 

finding can become a source of symptoms; the average age in a set of 

eighteen patients was forty-four. The individuals had incapaci taL ing 

low back and leg pain, with most reporting radicular pain due to 

local spinal stenosis brought about by the narrowing and the increased 

slip (Floman 2000) . 

Degenerative spondylolisthesis occurs most frequently at L 4 - L5 , in 

those over fifty, and is more common in women, especially those 

who have had multiple pregnancies (Grobler et al. 1 994; Herkowitz 

1 99 5 ;  Sanderson and Fraser 1 996) .  Vertebral displacemem with an 

intact neural arch can critically narrow a small spinal canal (Porter 

1 993) .  Clinical findings are thus those of  spinal stenosis (see sect ion 

on spinal stenosis) from other degenerative causes - leg pain brought 

on by walking, relieved by flexion, low prevalence of neurological 

signs and symptoms and restricted range of extension (Herkowitz 

1 995) .  A long history of back pain is  usual and radiographs should 

display considerable degenerative changes. 

Cl in ical presentation 

As has been stressed before , both pars fractures and spondylolisthesis 

can be asymptomatic  and inc iden tal  fi nd i ngs in the normal 

population, or an individual can have these abnormalities as well as 

unrelated back pain (van Tulder et al .  1 99 7c) 



OTH E R  D I AG N OSTIC A N D  MANAG EMENT  CON S I DE RAT IONS  

In  patients with a finding of spondylolysis the  main symptom is  back 

pain , with or without radiation into the thigh (Porter and Hibbert 

1 984) . The pain is localised around L5; patients are said to be able to 

point to the site of pain (Ciullo and Jackson 1 985 ;  Johnson 1 993) .  

In patients with a symptomatic spondylolisthesis, back and radicular 

pain may be present; neurological signs and symptoms are also found 

less commonly (Frennered et al . 1 99 1 ;  Seitsalo 1 990;  Seitsalo et al . 

1 990;  Boxall et al . 1 979;  Kaneda et al . 1 985) .  

The adolescent group should be assessed with a greater index of  

suspicion concerning this diagnosis, especially those involved in 

vigorous sport . I t  is suggested that a number of different sports are 

risk factors for developing spondylolysis (Duggleby and Kumar 1 997).  

Those that involve repetitive hyperextension may involve the greatest 

risk , such as gymnastics, baseball and bowling in cricket .  Trauma is 

not often involved and in many instances symptoms have an insidious 

onseL ,  but may coincide with the adolescent growth spurt (Micheli 

and Yancey 1 996).  

In some individuals the degree and angle of slippage increases when 

they move from lying to standing (Boxall et al. 1 979;  Lowe et al. 

1 976) ,  thus sustained weight-bearing is likely to be a cause of  

aggravation and recumbency a cause of relief. Prolonged standing, 

walking or sitting may bring on symptoms, which are relieved by 

lying. Symptoms may be initiated or aggravated by strenuous activity 

in the adolescent group, such as sporting partiCipation, and decreased 

by rest .  

Physical findings are likely to vary depending on the grade or stage 

of the defect . Very often there is full range of movement .  Extension 

of the spine is often painful and exacerbates or produces the patient's 

symptoms (Balderston and Bradford 1 985 ;  Micheli and Yancey 1 996;  

Hardcastle 1 993 ;  Hollenberg et al .  2002 ; Micheli and Wood 1 995) .  

This will be  a consistent and unchanging response, which does not 

get easier, as might occur in derangement . Both repeated flexion and 

extension might worsen symptoms (Payne and Oglive 1 996) .  

In more extreme cases ,  signs may be more pronounced.  Distortion 

of the pelvis and trunk, tight hamstrings with a waddling gait ,  a 

prominent step-off at the level o f  the slippage , and folds and 

protrusion in the abdominal wall have been reported (Balderston 

and Bradford 1985 ;  Hensinger 1 989;  Harris and Weinstein 1 987) .  
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McKenzie ( 1 98 1) recommends a simple clinical test to help detem1ine 

i f  a spondylolisthesis is responsible for the presenting symptoms, as 

it often reduces or abolishes pain in the presence of this condition. 

With the patient standing, place one hand across their sacrum and 

the other firmly against their abdomen .  With further compression 

from both hands, pain arising from spondylolisthesis is markedly 

reduced or abolished . On sudden release of pressure , which must be 

maximal,  there may be a sharp return of pain of short duration. The 

test should be repeated three times, and if pain is experienced on 

release of pressure each t ime,  i t  is l ikely that pain is from the 

spondylolisthesis. Pain from derangement is usually worsened, and 

that from other  mechanica l  syndromes unaffec ted .  Anot her  

provocative manoeuvre is  the one-leg lumbar hyperextension test, 

in which the patient stands on the ipsilateral leg and bends backwards 

in an attempt to reproduce their familiar symptoms (Ciullo and 

Jackson 1 985) .  Neither test has been formally evaluated . 

A comparison has been made of 1 1 1  adult patients with isthmic 

spondylolisthesis with at least one year of back pain and/or sciatica 

to thirty-nine chronic patients prior to surgery (Moller et al. 2000) . 

Most of the slippages were grade I or 1 1 ;  symptoms were mostly 

constant, worsened by s itting and walking, woke patients at night 

and were associated with moderately restricted function .  Sciatica was 

present in 7 0 % ,  but  posi tive s igns were u nusua l ,  with t ight  

hamstrings , positive straight leg raising and sensory disturbance 

present in 2 0 %  or less .  The profi le of funct ional  disturbance , 

aggravati ng factors , and signs and symptoms were strikingly similar 

for both spondylolisthesis and non-specific chronic back pain groups. 

This study shows that in adul ts at least there is no clear c l in ical 

presentation that distinguishes bach pai n  patients with spondylolisthesis 

from those w i th  non-specific bach pain .  

Diagnosis 

Ultimately, to make the diagnosis of spondylolysis or spondylolisthesis, 

imaging studies are required.  Radiographs can be insensitive tools in 

the detection of the defect (Congeni et aL 1 997) .  If the defect is large 

it may be visible on ordinary lumbar radiographs, while a spondylolysis 

or minimal slippage may only be revealed on oblique radiography 

(Hensinger 1 989)  Different radiographi c  views have d ifferent 

sensitivity to the lesion, with lateral and oblique views picking up 

over 7 5 %  and anterior-posterior views detecting 50% or less (Amato 

et aL 1 984) 
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Various speCialist imaging techniques are also used .  Computed 

tomography scans with reve rse gantry angle technique and 

sCintigraphy or single photon emission computed tomography 

(SPECT) are more sensitive than radiographs (Saifuddin et al. 1 998 ; 

Harvey et al. 1 998; Bodner et al. 1 988;  Bellah et al. 1 99 1 ;  Collier et 

al. 1 985) .  SPECT may be particularly useful in the identification o[ 

early lesions, when fractures are still metabolically active and x-rays 

may be normal (Lowe et al. 1 984; Harvey et al. 1 998) .  Later, when 

the lesion is wel l  establ is h e d ,  radiography is m ore spec i fic  

(Papanicolaou et  al .  1 985) . 

Identi fication of a lyses defect by imaging, let alone any attempt to 

establish a causal link with the patient's pain through such means , 

clearly requires sophisticated techniques in the hands of a specialist . 

Management 

The literature is dominated by surgical interventions. Comparisons 

between surgical and conservative treatment of spondylolisthesis are 

rare; a convincing case for the superiority of surgery, even in more 

severe slippages,  has not been previously made (Seitsalo et al. 1 99 1 ;  

Seitsalo 1 990;  Harris and Weinstein 1 987) .  However, i n  the first 

randomised trial comparing conservative and surgical treatments ever 

to be done, and including a two-year follow-up, the superiority of 

the surgical treatment was clear (Moller and Hedlund 2 000) While 

[unction improved by 1 9 %  and pain by 26% in the surgery group, 

the comparative changes in the conservative treatment group were 

0 %  and 9 % .  The exercise programme consisted o f  back and 

abdominal strength training conducted over at  least one year, two or 

three times a week .  

Conservative treatment of symptomatiC spondylolisthesis does not 

favour any particular approach ;  rather, the literature consists of a 

few contradictory interventions. In one trial involving patients with 

a radiographic diagnosis of spondylolysis or spondylolisthesis, mostly 

with a minimal or absent slip , normal management was compared 

to specific stabiliSing exercises. Only the intervention group showed 

a statistically Significant reduction in pain and disability, which was 

maintained at thirty months (O'Sullivan et al. 1 997) .  

Both flexion and extension exercises have been used in  patients with 

spondylolisthesis, and both have been found superior One trial 

compared the effect of abdominal or back strengthening exercises, 
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although details of the duration and number of  sessions were not 

given. The overall recovery rate in the active extension group at three 

months was 6% and at  three years was 0 % ,  compared to 58% and 

62 % in the active flexion group (Sinaki et  al. 1 989) .  The authors 

state their belief that flexion exercises are preferred and t hat extension 

exercise should be avoided .  This is based on the putative role of 

lumbar extension in causing fractures of the pars interarticularis. 

Although this opinion is common, an extension programme has also 

been shown to be beneficial .  A group of patients classified by their 

translational findings as spondylolisthesis, retrolisthesis or no defect 

were randomised to extension, flexion or control treatments. The 

exercise groups performed exercises and used a lumbar brace to 

maintain the appropriate posture .  At one-month follow-up only the 

extension group patients showed a Significant improvement across 

time , and this occurred in all t ranslation subgroups (Spratt et al. 

1 993) .  The authors suggest that t he favourable response to extension 

treatment, despite spondylolisthesis or retrolisthesis, may be because 

these findings are secondary to underlying disc pathology. The 

opinion that extension exercises should be contraindicated in the 

presence of a spondylolisthesis is not borne out by this study. 

Most fatigue fractures mend with time , and spondylolysis are unusual 

in that this normal healing process does not always occur. However, 

healing can happen, and this is more likely when the fracture is still 

a t  a relatively acute stage (Hardcastle 1 993) .  When 1 85 adolescents 

with spondylolysis were classi fied into early, progressive and late stage 

defects, according to computer tomography (CT) findings, their 

response to conservative management was Significantly d i fferent .  

While 73% of those in the early stage achieved bony union according 

to radiography and/or CT three to six months later, only 38% of 

those in the progressive stage and 0% of those in the final stage did 

so (Morita et al. 1 995) These findings make clear the importance of 

early detection of the fracture to ensure appropriate management, 

which in this case entailed absence from sport and use of a lumbar 

corset for three to  six months. 

ln the young sporting population , reduction or cessat ion of the 

aggravating activities and stretching and strengthening programmes 

are recommended,  with a gradual return to sport as symptoms allow 

00hnson 1 993) .  Some recommend the use of a brace to faci l i tate 

healing, although this is not universally required .  While the results 
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of a series of sixty-seven patients were good or  excel lent in  78% 

fi tted Wilh an anti-lordotic Boston brace , the intrusiveness of lhe 

intervention was extreme. I t  was to be worn twenty-three hours out 

of twenty-four for six months,  and then reduced over a further six 

months (Steiner and Micheli 1985) .  

Summary 

The finding of spondylolysis or spondylolisthesis on a radiographic 

repon may be quite unre lated to a patient's symptoms, with even 

quite severe slippages present in individuals without back pain . A 

full mechanical evaluation may be safely conducted, and many such 

palients respond in a normal mechanical fashion . Atypical responses 

may imply that the defect has significance . Furthermore , certain items 

d uring hislory-taking and physical examination may alert the clinician 

to the possi bililY of this diagnosis. 

Symplomatic isthmic spondylolysis should be suspected in adolescent 

sporting participants with a gradual onset of low back pain that is 

sports-related.  Those involved in repetitive flexion/extension and/or 

ipsilaleral side bending or rotation movements may be at particular 

risk .  Extension is l ikely to increase symptoms,  a l though not 

necessarily worsen them, and tight hamstrings may be present .  This 

is a Slress fracture ,  and referral to  a sports p hysician is most 

appropriate ; relalive rest is the best management and mechanical 

therapy is contraindicated .  However, only a minority of back pain in 

adolescents is due to  spondylolysis .  Mostly they p resen t  with 

symploms [rom either postural or derangement syndromes. 

Instability 

Lumbar segmental instabilities have been categorised by cause as 

being due to fractures, infections, neoplasms, spondylolisthesis or 

degeneralion . Degenerative lumbar instabilities are either primary 

or secondary, with the latter resulting from surgical destruction of some 

kind (Bogduk 1 997). Plimary instabilities are defined by their direction; 

for instance , translational instability, characterised by excessive 

anlerior l ranslation of  one vertebra on another during flexion. 

Primary instability has been variously defined as loss of motion 

segment stiFfness, an increase in mobility or an increase of  segmental 

rotations or translations (Richardson et  aL 1 999) .  Definite instability 

is indicated by more than 4 - 5mm of translation on a flexion-extension 
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radiograph (Fordyce et al. 1 995)  and is traditionally associated with 

degenerative disc disease . More recently, clinical instability has been 

defined as "a s ignificant decrease i n  the capacity of the stab i liz ing 

system of the spine  to main ta in  the i ntervertebral neutral zones w i th in 

p hysiological l im i ts wh ich  resu l ts in  pain and disab i l i ty "  (Panjabi, in 

Richardson et al. 1 999 ,  p. 1 3) .  The neutral zone is the area where 

movement of a motion segment occurs with minimal resistance from 

ligamentous structures , which offer restraint in the elastic zone to 

limit end-range movement . The stabiliSing system is comprised of 

three components: the passive system of the spinal column ,  the active 

system of the muscles and a neural control system.  Back pain is said 

to occur when there is a deficit in any of the three components, resulting 

in abnormally large segmental motions that cause compression or 

stretch on pain-sensitive structures (Richardson et al. 1 999) . 

Despite much discussion and considerable theoretical work that has 

elaborated the concept of primary instability, there are still numerous 

problems concerning definition, criteria, relationship to a pain state 

and clinical identification (Porter 1 993 ;  Spratt et al. 1 993 ;  Dupuis et 

al. 1 985) Most definitions of instability involve increased or abnormal 

segmental motion. Some studies have shown large amounts of 

translation are more common in those with back pain compared to 

the general population (Spratt et al .  1 993 ;  Lehmann and Brand 1 983;  

Sihvonen et al . 1 997) However, 4mm and more of anterior translation 

has also been found in 1 0% to 20% of asymptomatic populations 

(Woody et a l . 1 98 3 ;  Hayes et al. 1 989) . Only one study has 

demonstrated a link between the amount of translation and the degree 

of symptoms (Friberg 1 987) In fact ,  a l l  these studies have involved 

individuals with a diagnosis of spondylolisthesis or retrolisthesis. 

Various methods have been used to try to expose abnormal segmental 

motion during dynamiC radiographic studies centro de patterns , 

dynamiC traction-compression and flexion-extension radiography. 

All these techniques have flaws. Centrode patterns , the locus of 

successive positions of instantaneous centres of rotation, have been 

studied in vitro and in vivo (Gertzbein et al. 1 984, 1 985 ;  Pearcy and 

Bogduk 1 988) .  The group that developed centro de patterns found 

them to be associated with a high degree of error and inaccuracy, 

and they subsequently abandoned the technique as a cl inical 

investigative tool (Weiler et al. 1 990) . A study using dynamic traction

compression radiography found that the severity of symptoms related 

to the amount of translation at the level of the spondylolisthesis 
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(Friberg 1 987) Mean movement in the asymptomatic, moderate and 

severe pain groups were 0 .7mm, S .2mm and 7 .Smm respectively. 

However, the technique was found to have a poor correlation with 

the results of dynamic flexion-extension radiography, which is the 

traditional method of diagnosis. By traction-compression, 8% of a 

cohort of patients were diagnosed with instability, compared to 96% 

by flexion-extension radiography (Pitkanen e t  al .  1 997) .  

Flexion-extension radiography was the original method used to reveal 

instabi li ty. The technique was unable to expose abnormal or erratic 

motion during movement ,  but  only at end-range (Stokes and 

Frymoyer 1987) .  There can be inconsistencies and inaccuracies in 

flexion-extension radiography, errors in c lassification and lack of  

definition about what i s  normal and what i s  pathological (Shaffer e t  

a f . 1 990;  Spratt et a l . 1 993) As a consequence of these fail ings, there 

is no gold standard method of diagnOSing or measuring instability, nor 

is it a morphological abnormality that is corre lated with back pain . 

"DiJJi cu l t i es l i e, part i c u l a rly i n  v i vo, i n  gai n i ng a deJi n i t ion  oj 

instabil i ty that would indicate a relat ionship to a pain state and that 

would generate a method oj quant iJication to demonstrate i ts presence. 

As a consequence, there is currently nei ther a gold-standard deJi n i t ion 

oj c l inical instabi l i ty nor a gold-standa rd measure"  (Richardson et  af .  

1 999,  p. 1 2) .  

"Va rious c l i  n ica l  cr i ter ia have been proc la imed as i nd icat ive or  

diagnost ic oj lumbar ins tabi l i ty. A t  best, t hese cons t i tu te Jancy. To be 

valid, c l in ica l  s igns have to be val idated aga ins t  a cri terion s tandard. 

The on ly avai .l.able cri t erion s tandard Jor ins tab i l i ty is oJJered by 

radi ograph i c  signs, but  the radiograph i c  s igns oj i nstabi l i ty a re 

themselves beset w i th  difficu l t ies .  Consequent ly, no studies have yet 

val idated any oj the p roclaimed c l in ica l  s igns oj i nstab i l i ty "  (Bogduk 

1997 ,  p. 224) .  

Degenerated discs have been correlated with higher levels of  instability 

factor, which is a combination of translation and angulation (Weiler 

et al. 1990), and with an increasing spread of axes of movement (Penning 

and Blickman 1 980) . It has been suggested that instability may need 

to be considered an irrelevant product of disc pathology rather than a 

distinct clinical syndrome (Spratt et al. 1 993)  This is supported by 

some studies that have found radiographic instability persisting after 

symptoms have resolved . Radiographic instability has been shown 
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both to improve spontaneously over time and to persist when symptoms 

have resolved (Sato and Kikuchi 1 993 ; Lindgren et al. 1 993) .  

The evidence does not prove that an excessive amount of  translation 

at a lumbar segment is a source of symptoms, although it does suggest 

that there are serious difficulties in measuring this .  I f  a gross 

abnormality such as a spondylolisthesis is not always directly related 

to symptoms, the role of lesser 'instabilities' in back pain awaits further 

elucidation. Furthermore , with the lack of 'gold standard' diagnosis, 

there are no clinical criteria that have been validated as being sensitive 

and specific in the recognition of this entity 

Mechanically inconclusive 

There is a small group of patients whose symptoms are influenced 

by postures and movements, and yet who do not fit one of the three 

mechanical syndromes. Symptoms are affected by loading strategies, 

but in an unrecognisable or inconsistent pattern. This group does 

not display a mechanical presentation - range of movement is 

preserved, and there is no obstruction to movement. Pain may be 

constant or intermittent, and is frequently produced or increased at 

end-ranges .  Repeated end-range movements in a l l  planes may 

produce a worsening of symptoms, but no obstruction of extension 

or flexion by loading in the opposite direction. Thus, no directional 

preference is indicated. 

There may be variations on a similar theme; for instance, catches of 

pain during movement, or initially there is a favourable response to 

repeated  movement  in one d i rect i o n ,  which  then  becomes 

inconsistent or causes a worsening of symptoms if  continued or if  

force progressions are included . The key to this mechanically 

inconclusive group , who nonetheless have symptoms that respond 

to loading strategies, is that a consistent directional preference cannot 

be found. 

Criteria for mechanically inconclusive group are :  

• symptoms affected by  spinal movements 

• no loading strategy consistently decreases ,  abolishes or  

centralises symptoms, nor increases or peripheralises symptoms 

inconsistent response to loading strategies. 
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This group sometimes responds to  mid-range postures rather than 

end-range movements. Maintenance of posture correction , use of 

mid-range movements, especially slouch-overcorrect, avoidance of 

end-range postures and movements and interruption of painful 

positions may be helpful for this group. 

Surgery 

Lumbar disc herniation is one of the few clear occasions when surgery 

or other invasive treatment might be considered.  Because many will 

improve if  treated conservatively, early surgery should generally be 

avoided .  The only specific indicators for early surgery are cauda 

equina syndrome and progressive or profound neurological deficit 

(Saal 1 996) . Otherwise if surgery is to be considered,  certain strict 

criteria are necessary (see Table 5 . l ) ,  as well as the failure of six 

weeks of a t tempted conservative therapy (see Tab le  5 . 4  for 

characteristic presentation of extrusions and sequestrations) . Patients 

with these more severe disc herniations may do better with surgery 

than patients with protrusions (Hoffman et al. 1 993) 

Scheer et  al. ( 1 996) reviewed thirteen randomised controlled trials 

for sciatica and discogenic back pain, concentrating on the outcome 

of return to work. Chemonucleolysis, discectomy and epidural steroid 

injections were included in the review. For all interventions they 

found the evidence to be eqUivocal In particular, they could not 

infer that surgery was better than conservative therapy in the long

term. Hoffman et al. ( 1 993) ,  in a literature synthesis, concluded that 

standard discectomy appears to offer better short -term outcomes than 

conservative treatment, but long-term outcomes are similar. 

In a recent Cochrane review of surgery for lumbar disc prolapse, 

twenty-six randomised controlled trials were identified (Gibson et 

al. 1 999) .  Meta-analyses showed that chemonucleolysis was clearly 

better than placebo, and discectomy was better than chemonucleolysis, 

and therefore discectomy is better than placebo .  There was no 

difference in outcomes between microdiscectomy and standard 

discectomy, although both produced better results than percutaneous 

discectomy. Only one trial compared surgical with conservative 

treatment (Weber 1 983) .  There were signi ficant differences in favour 

of surgery at one year, but not at four or ten years. These reviewers 

concluded that there was considerable evidence for the clinical 
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effectiveness of discectomy for careful ly selected patients with sciatica 

who fail to improve with conservative care . All reviews comment on 

the poor qua l i ty of design methodology and reporting. 

The trial by Weber ( 1 983) is a randomised comparison between 

conservat ive and surgical treatment of disc herniations ;  such 

comparisons are rare , and so it i s  given considerable importance . In 

fact ,  it suffers from certain design faults that limit its implications. 

Critical defects include the large number of crossovers, the inadequaLe 

sample size and insensitive outcome measures (Bessette et al. 1 996) .  

I t  was a prospective study i n  which eighty-seven patients with mild 

symptoms were treated conservatively, sixty-seven patients with severe 

symptoms underwent surgery and 1 2 6  patients with uncert ain 

i ndications for surgery were randomised .  All but five of the latter 

group were followed up at one, four and ten years. AL one year 92 % 

of  the surgery group were satisfied ,  compared  to 7 9 %  in the 

conservatively t reated group .  Seventeen patients al located t o  

conservative treatment were opera Led o n ,  and one patient allocated 

to surgery refused the operation. At four and ten years in those patients 

who were located ,  satisfaction in those allocated and treated surgically 

was 86% and 93%;  and in those allocated and treated conservat ively, 

90% and 92 % .  Only at one year were there significant differences 

favouring the surgical group . 

In a non-randomised study with over 500 patients treated either 

surgically or conservatively, follow-up was performed aL one year 

(Atlas et al. 1 996b) Surgical patients tended to have more severe 

symptoms and few patients with severe symptoms were treaLed 

conservatively, but about half of each treatment group had symptoms 

that were categorised as moderate . For the predominant sym ptom, 

7 1  % of the surgery group and 43% of the non-surgery group reponed 

definite improvement .  Those undergoing surgery saw quicker and 

more dramatic improvement in symptoms. 

Although it seems fairly clear that appropriately selected pat ients 

will make qUicker improvements with surgery, many patients will 

have satisfactory outcomes with conservative treatment , especially 

those with mild or moderate symptoms. Some of the drawbacks o f  

surgery should also be  remembered. The long-term follow-up of  some 

surgical series shows high levels of persisting or recurring syrnptorns, 

unsatisfactory outcomes, further operations and a deteriorat ion of 

results over time (Loupasis et  al. 1 999).  Four to seventeen years after 
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operation in  a partial follow-up of over 500 patients, 70% complained 

of back pain, 45% of sciatica, 3 5 %  were still receiving some kind of 

treatment and 1 7% had undergone repeat operations (Dvorak et al. 

1 988) . In another study with a minimum of ten years follow-up, 

75% reported back pain and 56% leg pain (Yorimitsu et al. 200 1 ) .  

Hoffman et al. ( 1 993) estimated that 5 - 1 5 %  o f  aU operations lead 

to poor outcomes and further surgery 

Although certain clinical and morphological factors are significant 

in outcomes from lumbar discectomy, psychosocial and work-related 

factors can be as significant or more so (Schade et al. 1 999) . In this 

prospective study of forty-six patients, the size of herniation , nerve 

root compression, depression , occupational mental stress and support 

from the spouse were associated with post-surgical pain relief. 

However, only psychosocial factors were associated with return to 

work. Careful patient selection for surgery is clearly crucial .  

Epidural steroid injection for sciatica 

A less invasive medical intervention sometimes considered for sciatica 

is epidural steroid injection. Although there is limited evidence that 

this intervention may offer short-term pain relief, convincing proof 

of its therapeutic value is missing. In 1 995 two systematic reviews of 

this intervention were published (Watts and Silagy 1 99 5 ;  Koes et al. 

1 995) .  Rather alarmingly, they came to different conclusions despite 

reviewing mostly the same studies. Ten papers were common to both, 

one extra paper was exclusive to one review and two additional papers 

were exclusive to the other review. According to Watts and Silagy ( 1 995),  

epidural corticosteroid is effective in the management of lumbosacral 

radicular pain. However, the conclusion of Koes et al. ( 1 995) was that 

the best studies showed inconsistent results, and the efficacy of steroid 

injections is as yet unproven. Given that such reviews are supposed 

to be based on a rigorous and obj ective analysis of the evidence , 

their conflicting conclusions attest to the qualitative judgements that 

may occur in this process (Hopayian and Mugford 1 999) 

Since then a further systematic review into injection therapy in general 

has been published (Nelemans et al. 200 1 ) .  This included twenty

one papers, including one (Carette et al. 1 997) published since the 

previous reviews. They considered studies as being either explanatory 

or pragmatiC, where comparison with a placebo injection was termed 

an explanatory trial. They located four explanatory nials into the efficacy 

of epidural injections for sciatica. Although all four reported greater 
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pain relief short-term in the experimental group, this was not statistically 

significant .  More than six weeks after the intervention , there was no 

difference . Six pragmatic trials looked at the effects of epidural 

injections in a range of conditions, including sciatica . Four showed 

a non-significant positive effect short-term, and neither of the two 

that reported on long-term pain relief found any significant difference. 

Their overall conclusion was that convincing evidence about the 

efficacy of injection therapy is lacking (Nelemans et al. 200 1)  

Recent studies have tended to confirm the lack of efficacy of epidural 

corticosteroid injections. The placebo controlled study by Carette et 

al. ( 1 997) is a recent high-quality paper examining the effects of 

methylprednisolone acetate compared to saline in 1 58 pat ients wi th 

sciatica due to a disc herniation. Improvements in funcLion were 

better, but not significantly in the active t reatment group at three 

weeks, and j ust significantly better regarding leg pain at six weeks. 

At three months there were no differences between groups, and at 

one year the incidence of surgery was the same in both groups. They 

conclude epidural injection may provide short-term pain relief only. 

This same short-term result was produced in a similar recent study 

(Karppinen et al. 200 1 a) in which leg pain was significant ly  better in 

the active treatment group at two weeks. However, there later 

appeared to be a 'rebound' effect ,  with back pain less in the placebo 

group at three months and leg pain less at six months. Use of steroid 

did not obviate the need for surgery, rates being similar in both groups. 

However, sub-group analysis suggested that for contained herniations, 

the steroid inj ection produced significantly better results than for 

extrusions (Karppinen et al. 200 1b) .  Buchner et al. (2000) found no 

significant difference in pain or function in conservaLively treated 

groups, one of which received steroid injections, at two or six weeks 

and at six months. 

Only one recent study, which used fluoroscopic imaging to ensure 

the steroid injection was delivered precisely to its target site, has 

shown results that clearly favour this intervention (Vad et al. 2002).  

However, in the study patients were not blinded to the in tervention 

and a true placebo comparison was not used .  
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Post-surgical status 

Those with symptoms may be those who have had successful surgery, 

but in whom pain has re-occurred, or else those who are surgical 

fai lures in whom the original symptoms may be reduced, but still 

remaining. Reoccurrence of symptoms may be due to a second disc 

herniation or perineural fibrosis (Spitzer et al. 1 987) .  

Mechanical evaluation should always be offered to post-surgical 

patients. If symptoms have re-occurred,  it is important to distinguish 

whether the cause is derangement or post -surgical adhesions - the 

laLter presents as a flexion dysfunction or an adherent nerve root .  

These presentations should be treated in the normal manner described 

in the relevant chapters. 

Early active rehabil itation has an important role post-surgery. The 

evidence suggests better outcomes can be gained i f  patients are put 

through a dynamiC exercise programme after surgery than with 

surgery alone. Early active train ing involving extension, flexion and 

active st raight leg raising instigated immediately post -surgery resulted 

in significantly less leg pain for at least three months compared to a 

less active control group, although at one year results were about t he 

same (Kjel1by-Wendt and Styf 1 998).  Dynamic exercise programmes 

have also been instigated at about one month following surgery, again 

produCing better outcomes than a lighter  exercise comparison 

treatment ,  espeCially at six months (Man niche et al .  1 993a;  Danielsen 

et al. 2000). In another study, six weeks after microdiscectomy patients 

were entered into an exercise or control group and followed up at 

one year (Dolan et al. 2000) . The exercises consisted of a four-week 

programme of general mobili ty and strengthening exercises. The 

exercise group showed further improvements in pain and function 

that were maintained at one year, whereas the control group made 

no further improvements except those made by surgery. The post

surgical programme is clearly important in an early restoration of 

confidence and function .  

One aspect of post-surgical rehabilitation that has  been shown not  to 

be beneficial is neural mobilisation , using initially passive and then 

active movements, such as straight leg raise and neck flexion (Sclimshaw 

and Maher 200 1 ) .  The neural mobilisation group had worse outcomes, 

although the differences were not statistically significant .  Both groups 

performed active strengthening exercises. "This randomized controlled 
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t ria l  demonstra tes not only that neu ral mobi l iza t ion aJter spinal 

surgery is oj no beneJit to pat ients but  i t  suggests that th is  physical 

regimen may i n Jact be harmJu l "  (Fraser 200 1 )  

The value o f  a n  active exercise approach for those more than six 

months after surgery is also apparent (Manniche et al. 1 993b; Timm 

1 994) FollOwing a twelve-week course of dynamic extension exercises, 

there was a Significant improvement o[ pain in 70% of those who 

completed the programme (Manniche et al. 1 993) .  Timm ( 1 994) 

compared passive modalities, manipulative therapy and low- and high

tech exercises for chronic back pain following an L5 l aminectomy, 

with the low-tech group using extension and stabilisat ion exercises. 

Both exercise groups had Significant and lasting improvements in 

mobil i ty and function, and reduced disabili ty. The passive treatment 

group was no better than a no-treatment control group, and the 

manipulative therapy group also produced minimal changes. 

The above studies make clear that outcomes from surgical procedures 

can be Significantly improved with the application o[ a dynamic 

exercise programme during the rehabilitation period . 

Chronic pain 

Chronic pain has traditional ly been defined by pain duration; [or 

instance, symptoms that have persisted for more than three LO six 

months. However, timescale alone is now generally considered to be 

an inadequate definition for chronic pain . Other factors are considered 

important in the chronic pain experience . PsychOSOCial and 

behavioural factors complicate the clinical problem, and pain is 

disassociated from tissue damage. Patients may experience widespread 

pains, and the problem is more likely to prove difficult to treat (Spitzer 

et al. 1 987 ;  Adams 1 997) 

From the review of  the epidemiology of  back pain in Chapter 1 ,  it is 

apparent that many individuals have persistent symptoms, but that 

in this group severity and disability are often minimal . Waddell ( 1 998) 

estimates that while 6 - 1 0% o[  all adults may have persistent or 

recurrent back pain, most lead relatively normal lives, are working, 

do not seek health care and have litt le disability. Categorisation o[ 

chronic patients should  not be determined simply by pain durat ion. 

Of those who have persistent symptoms , many demonstrate 

mechanical responses, although sometimes response may be slower. 
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The lengLh o[ time that symptoms have been present should never 

be seen as a deciding [actor in the application of therapy. Many of 

those with chronic symptoms can benefi t  from a mechanical 

assessment . Pat ients who have long-standing low back pai n  should 

not be den ied a mechanical assessment . Many patients with long

term problems display directional preference for certain repeated 

movements (Donelson et al. 1 990,  1 99 1 ,  1 997 ;  Long 1 99 5 ;  Rath 

and Rath 1 996) Not all will resolve their problems, but many patients 

with chronic symptoms improve their abil i ty to manage their  

condition. Because of the length of time the problem has been present, 

a slower and more ambivalent response may occur. However, also 

wiLh in Lhis group it should be recognised that alternative approaches 

may be appropriate. 

WiLhin the group with chron i c  pain are also found those who 

demonsLraLe multiple 'yellow flags', inappropriate pain behaviours, 

widespread pain and aggravation of symptoms with all activity. Just 

1 - 2% of the adult population has chronic,  intractable pain with 

major disability. They have been off work for months or years, and 

they absorb considerable health care resources (Waddell 1 998). Those 

mOSL severely disabled by pain are likely to exhibit some or all of the 

features listed (Table 1 3 . 1 1 ) ;  those who are moderately distressed 

may only show one or two features .  

Table 13. 1 1  Possible characteristics of patients with chronic 

intractable pain 

persistent pain 

interruption of work, social and other activities of daily l iving 

depressed 

distressed 

unhelpful beliefs 

multiple health care interventions 

multiple treatment failures 

anger. 

Source: Waddell 1 998 

Sym pLoms may become compl icated and persist due to non

mechanical problems. These are considered in more detail in Chapter 

3, but in brief these consist of  psychosocial or neurophysiological 

[actors Lhat act as barriers to resolution and obscure a mechanical 

problem. Psychosocial and cognitive factors are closely related to the 
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development of chronic back disability. Depression, anxiety, passive 

coping and attitudes about pain are associated with chronic pain 

and disability. Catastrophising, hyper-vigilance about symptoms and 

fear-avoidance behaviour are some of the attitudes and beliefs that 

have been highlighted as being Significant in this context (Linton 2000). 

The timescale when these factors may become active modulators of 

patients' pain experience may be in the first few weeks (Philips and 

Grant 1 99 1 ;  Burton et al. 1 99 5 ;  Fritz et al. 200 1 )  This further 

discounts the significance of pain duration for categorisation. It is 

also highlights the prominence of psychosocial factors at an early 

time in the natural history of back pain. It suggests that at no time, 

whether the patient is in the acute or chronic stage , can we afford to 

ignore these potential modulators of the pain experience . 

Furthermore, persistent peripheral  nociceptive input can induce 

changes in the central nervous system (Woolf 1 99 1 ;  Melzack and 

Wal l  1 988) . This may lead to the sensitisation of neurones in the 

dorsal horn - a state characterised by reduced thresholds and 

increased responses to afferent input,  such that normal mechanical 

stimuli is interpreted as pain . In this situation pain, aching and 

tenderness are likely to be widespread , and most normal activity is 

perceived as painful .  

Thus a chronic pain state is not simply related to the time that 

symptoms have been p resent .  These are patients in whom a 

mechanical response to loading strategies is obscured by non

mechanical factors, which may be psychosocial or neurophysiological 

in origin . Symptoms are likely to have been present for a prolonged 

period,  but this may not always be so. Interruption of their normal 

lifestyle has usually occurred .  Multiple or widespread pain sites are 

common. All activity increases symptoms, at least initially. There is 

no obvious directional preference , nor clear mechanical response; 

again, at  least not initially. Often these patients display exaggerated 

pain behaviours and vocalisation . They nearly always hold mistaken 

beliefs and attitudes about pain and movement ,  and in particular are 

fearfu l  of movement .  Depression ,  anxiety and distress are al l  

commonly found.  They may display multiple Waddell's non-organic 

signs and symptoms, but other features may be more revealing. 
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Table 13.12 Key factors in identification of chronic pain patients 

no lasting change in pain location or pain intensity in response to 
therapeutic loading strategies 

persistent widespread symptoms 

all activity increases symptoms 

exaggerated pain behaviour 

mistaken beliefs and attitudes about pain and movement. 

Waddell 's non-organic signs and symptoms 

For a further revi.ew of this topic , see Scalzitti ( 1 997) . Waddell et al .  

( 1 980) developed a collection of eight signs that are said to be 

i ndicative of non-o rgan ic  pathology. I n dividual signs are not  

conside red sign i ficant , and a cut-off point of three or more is  

recommended . In  the original study, three positive signs were found 

in 33% and 50% of chronic problem backs, 1 2 %  of acute backs and 

0% of normal subjects. 

Table 13.13 Inappropriate signs 

superfiCial tenderness 

non-anatomical tenderness 

back pain on axial loading 

back pain on simulated rotation 

distraction test, such as straight leg raise 

regional, non-dermatomal weakness 

regional, non-dermatomal sensory disturbance 

over-reaction to examination / overt pain behaviour. 

Waddell et al. ( 1 984) have also described a series of seven inappropriate 

symptoms, in which patients offer descriptions that do not fit with 

normal clinical experience , again with the inference that they are 

related to psychological rather than physical features .  Isolated 

symptoms are not relevant,  and as some can occur in serious spinal 

pathology, they are only appropriate to non-specific back pain in 

which specific pathology has been excluded. Such symptoms were 

reported by an average of 36% of problem patients, 1 8% of referrals 

from primary care and 7% of normal subjects. 
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Table 13.14 Inappropriate symptoms 

tailbone pain 

whole leg pain 

whole leg numbness 

whole leg giving way 

no pain-free spells 

intolerance of treatments 

self-admission to hospital emergency department with back pain. 

The aim of these behavioural signs and symptoms is to try to distinguish 

between physical and non-organic complaints ,  Lo ass ist in Lhe 

identification of patients in whom there was a behavioural component 

to disabil i ty, and to prevent the administration of inappropriate 

treatment .  Their presence does not indicate faking or simulated 

i ncapacity ; rather, the authors see them as a form of communication 

between the patient and the clinician indicating distress and the need 

for more detailed psychological assessment (Main and Waddell 1 998) . 

In the original study, agreement over the detection of non-organic 

signs was high (86%) between two examiners (Waddell et al. 1 980) . 

In a later report, Kappa values were given for i nappropriate symptoms 

and signs of between 0 . 5 5  and 0 . 7 1  (Waddell et al. 1 982) McCombe 

et al. ( 1 989) found poor reliabi l i ty in detecting individual signs, with 

a mean Kappa score of 0 . 1 5 .  This finding should further warn against 

the importance of individual non-organiC signs. 

Furthermore , as indicators of distress the signs may not be stable 

over time, but reflect the patients attitude towards their back problem 

and their treatment .  Clinically i t  has been found that whereas on 

i nitial assessment signs may be positive , several days later they no 

longer are . This may be a display of patient's initial distress, which is 

reduced a few days later when they have gained confidence in the 

c l inician and the way that they are being managed .  Wernel<e et al. 

( 1 993) found the presence of the signs reflected the success or failure 

of a rehabilitation programme to return patients to work . There was 

a significant reduction in their presence in those who returned to 

work, but no change i n  those who did not. 

There i s  conflicting evidence about the clinical utility of non-organic 

s igns to predict outcomes. Studies have found them useful  in 

predicting poorer results in lumbar spinal surgery (Dzioba and Doxey 
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1 984; Waddell e t  al. 1 986) and correlated signs with poorer treatment 

outcomes in conservative management (Lehmann et al. 1 983 ;  Karas 

et al. 1 997) .  In acute back pain patients, the presence of signs has 

been associated with poorer return to work, more treatment and the 

use of more imaging technology (Gaines and Hegmann 1 999).  Other 

studies have found no correlation between signs and return to work, 

health care use and later outcomes in acute and chronic patients 

(Fritz et al. 2000b; Polatin et al. 1 99 7 ;  Bradish et  al. 1 988; Werneke 

et al. 1 993) .  

These signs and symptoms clearly need to be used with a certain 

amount of caution, and used in the context of the whole clinical 

picture , but may be useful on occasions when mechanical response 

is unclear. Other 'yellow flag' indicators are likely to be present; for 

instance , the patient displaying exaggerated pain behaviour and 

mistaken beliefs and attitudes about pain, activity ancl!or work . To 

be of significance,  at least three signs should be present when tested,  

with the presence of  multiple signs and symptoms being more 

compelling evidence of inappropriate behaviour. This does not 

indicate that the patient is malingering or in some way 'faking it ' ;  

rather, they have an inappropriate behavioural response to back pain, 

as wel l  as pOSSibly as a physical problem, and may need further 

psychological assessment.  Such signs may vanish if  the patient's 

anxieties and distress is moderated and their back pain is managed 

in a way thal is satisfactory to them. However, attempting to treat 

their physical problem may not be successful  if  the behavioural 

problem is not also addressed .  A multi-disciplinary pain management 

or cognitive behavioural functional rehabilitation programme may 

be more appropriate in some patients. 

Management of chronic pai n  patients 

So-called 'yel low flags' are not, however, a diagnostic category, but 

rather they are a confounding factor that may be a barrier to recovery. 

If  these psychosocial concerns can be dealt with , then treatment may 

proceed straightforwardly. If  they are not addressed ,  then these factors 

often prevent successful management. 

This may be a difficult group to treat,  but i t  is apparent that the 

e mphasis should be on improved funct ion ,  coping and se lf

management rather than resolution of pain . Foremost in the clinician's 

mind when assessing the patient should be the importance of fOCUSing 

on functional changes rather than highlighting the effects of repeated 
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movements on pain . The confounding effect that non-mechanical 

factors can have on the efficacy of purely mechanical interventions 

should be recognised .  

For chronic musculoskeletal problems, i t  i s  recommended that a 

cognitive-behavioural framework be used for interaction wi th the 

patient (Turner 1 996) This requires: 

• awareness of and enquiries into psychological 'yel low flags' that 

suggest inappropriate pain behaviours and beliefs about pain 

and can be risk factors for the development of persistent pain 

appropriate information provision - the importance of the self

management principle for ongoing heal th  problems, activity for 

musculoskeletal  conditions and reassurance t hat pain on 

movement does not mean an exacerbation of the problem 

e ncouragement of a graduated ,  systematic resu mpt ion o f  

activities. 

Gifford ( l 998b) offers a useful  approach to this small ,  but difficult 

patient group . "On-going pain s tates are best explained to pat ients in 

terms of an al tered sens i t i v i ty state as a resu l t  of al tered information 

processing th roughout the system, and not solely a resul t  of damaged 

and degenerating t issues. Th is helps pat ients accept the notion that 

hurt does not necessari ly equate w i th  harm - which leads on to the 

pos i t i ve message that careful ly graded increases in physical activi ty 

mean st ronger and heal th ier t issues. By con trast, continued focus on 

a t issue as t he pain sou rce reinforces fear of movement and activity, 

the need to be constantly vigilant for pain and the des i re for i ncreasingly 

expensive pass ive therapeut ic in tervent ions that are yet to demonstrate 

conv inc ing efficacy "  (p. 33) .  

Failure to improve after a time-limited period of individual therapy 

should lead to recommendation  for a chronic pain management , 

general exercise, functional restoration programme or behavioural 

therapy approach (Flor et  al. 1 992 ;  Cutler et  al. 1 994; van Tulder et al. 

1 99 7b ,  Bendix et al. 1 998;  van Tulder et al .  2000c) . Within the 

framework of the biopsychosocial model of pain is the proposal for 

active, behavioural therapy and exercise-based management (Wheeler 

and Hanley 1 99 5 ;  Rose et al .  1 997 ;  Frost et al. 1 995 ,  1 998) . 

Common features of  successfu l  programmes for chronic back 

problems have been identified (Linton 1 998) : 
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• use a mu l t idimensional view o f  the  proble m ,  inc luding 

psychosocial aspects 

• conduct a thorough ' low-tech' examination 

• communicate the findings of examination to the patient and an 

explanation of why it huTts and how to best manage it 

emphasise self-care , and explain that the way the patient behaves 

is integral to the recovery process 

reduce any unfounded fears or anxiety about the pain and 

movement (,huTt does not mean harm') 

• make clear recommendations about staTt ing normal activities 

and a graded approach to exercises 

clo not medicalise the problem :  avoid 'high-tech' investigations, 

long-term sick leave and advising the patient to 'take it easy'. 

Treating chronic backs - the McKenzie Institute 
International Rehabilitation Programme 

In New Zealand ,  the Accident Rehabilitation and Compensation 

Insurance Corporation (ACC) evaluated the effectiveness of four 

treat ment programmes for chronic compensated back pain patients 

(Borrows and Herbison 1 995b) All programmes used different exercise 

and rehabilitation regimes, one of which was a McKenzie regime . Nearly 

800 patients , with an average of twenty months on compensation , 

were allocated, not randomised,  to the different programmes. 

The outcomes from the McKenzie programme are summarised in 

Chapter 11 .  In summary, the results show that not all functional 

rehabi litation programmes are the same.  While two programmes 

produced significant improvements in a range of outcomes, the other 

two programmes hardly had any impact at all. 'Fitness to work' was 

the primary goal ; this improved by 35% in the McKenzie programme, 

20% in the next best intervention and by less than 4% in the other 

two . Functional disability and depression also improved markedly 

in the two best programmes, but minimally in the least effective two 

(Borrows and Herbison 1 99 5b) .  

The timescale for providing these outcomes was very different .  The 

average duration of the three other programmes was from 103  to 

1 2 7  days, with all exceeding their initial estimated duration by nearly 
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5 0 % .  I n  comparison, a l though the McKenzie programme was 

residential , i t  had a finite duration of only fourteen days. The cost 

implications of this are not calculated in the original report, but could 

be considerable .  

The authors of the report comment on the characteristics of the 

successful programmes (Borrows and Herbison 1 995b) 

• passing the responsibility for improvement to the patient 

• ignoring or downplaying the significance of pain 

• individual biomechanical assessment 

• individual exercise programme 

• pleasurable recreational activities. 

The background of the ACC 

In the 1 980s the ACC was the sole provi der of insurance cover for 

injuries arising from an accident at work, irrespective of fault. Part of 

the i r  responSibi l i ty  was to provide treatment and p h ysical  

rehabilitation to restore 'injured' workers to 'workability'. Ultimately 

the scheme was discontinued as financially insolvent, as it was unable 

to cope with the escalating costs of proViding compensation and 

rehabilitation . In an attempt to reduce costs, the organisation cut 

funding for rehabilitation and simply paid long-term earnings-related 

compensation .  The situation arose in 1 990 that almost 1 4 ,000 

individuals with work-related 'inj uries' were receiving earnings

related compensation. They had been off work for up to two years 

and no attempt was being made to rehabilitate them back to work. 

In order to try to reinvigorate the rehabilitation process that had 

been  put  in abeyance , the  M cKenzie I nst i tute I nterna tional 

approached the government agency responsible for the ACC, who 

eventually were instructed to fund the trial mentioned above . .  

All participants had been on earnings-related compensation for at 

least three months and were willing to participate. The McKenzie 

programme excluded patients in whom speci fic pathology was 

diagnosed,  scored high on psychometric questionnaires ,  if  they 

refused to be compliant with the programme or if  no movement 

reduced ,  abolished or centralised symptoms. Of those included some 

responded to extension, a few to flexion and some just responded to 

movement and reactivation in general . After two days' testing, 2 1 9  
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patients were accepted onto the programme from 252  referred by 

the ACC (87%) On the other programmes acceptance levels were 

70%, 74% and 89% .  

Patients were assessed independently b y  an ACC representative. This 

was done according to a standardised protocol ,  and a battery of 

functional and psychometric tests were applied tha t  al lowed 

independent verification of the outcome data .  This was done prior 

to a full history-taking and mechanical evaluation , as well as further 

questionnaires, by programme personnel . Following this, patients 

were classi fied according to their mechanical syndrome . 

The detai ls of the McKenzie ACC prog ramme 

Many patients with a directional preference for extension were then 

assigned to repeated sessions on the REPEX machine .  The Repeated 

End Range Passive Exercise (REPEX) machine causes repeated 

movements to end-range that are done while the patient lies on the 

equipmenL .  These sessions were repeated for a maximum of ten 

minutes each hour on the first day, but according to  the patient's 

tolerance. The machine allowed them to experience the sensation of 

movement without exertion,  which was generally well tolerated .  

Following a session on the REPEX, the patient repeated extension in 

lying actively. REPEX was employed for up to the first seven days. 

The machine was important in extension responders, as most had 

very l i ttle range of movement and REPEX sped up the process of 

regaining this movement . It  helped those who could not tolerate 

active extensi on exercises every hour to participate in  regular 

movement .  Many patients with gross losses of movement improved 

range dramat ically, demonstrating what appeared to  be the reduction 

of very stubborn lumbar derangements. 

If patients demonstrated a preference for extension, as well as the 

hourly sessions on the REPEX, they were also given lumbar rolls, 

education on posture and introduced to the gym There they 

undertook upper and lower body strengthening exercises and back 

extension exercises. They were also encouraged to take a short walk 

on an hourly basis .  

PaLients with a preference for flexion performed flexion in lying and 

in the gym performed exercises that promoted flexion . REPEX was 

generally unnecessary in  this group as they were achieving end-range 

flexion effectively in their exercise programme . 
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I f  patients had no clear directional preference, they were assigned to 

the flexion group as a provocative regime . Unless patients developed 

a clear derangement ,  they were kept on unidirectional exercises for 

the first few days, with frequency and load gradually increased . Some 

patients responded positively to general mobilisation and reactivation. 

In this deconditioned population , active participation, especially in 

the case of extension in lying, sometimes led to significant fatigue in 

the shoulders and arms. If this occurred,  patients were advised to 

perform active sessions a little less frequently. To allow recovery from 

what for many was an excessive amount of exertion, they had twice 

daily sessions in the swimming pool . There the patients repeated 

their assigned exercises in a weight-re l ieving aquatic environment 

and a lso participated in water polo games, hydro-aerobics and 

unstructured fun activity. About an hour was allocated for lunch. 

The afternoon session repeated what had occurred in the morning, 

and the last two hours of each day were spent in 'play hardening' as 

opposed to 'work hardening' activity. This consisted of tennis, 

voll eyball , table tennis , net bal l ,  ten-pin bowling, horse riding, 

snooker, golf, j ogging or brisk walking. 

Day two largely repeated the format of the first day with REPEX, 

active exercise, gym, pool sessions and sporting participation. The 

number of sessions remained the same , but the passive and active 

repetitions were increased and the amount of participation in pool 

and sporting activity was increased where indicated . 

By the second or third day, use of the REPEX was discontinued in 

many cases and active participation in gym activities was substituted. 

If it brought definite benefi t ,  REPEX was used for longer periods. In 

the gym over the whole programme, the time spent on equipment, 

the number o f  equipment  units ut il ised and the loading was 

progressively increased .  Likewise , levels of self-applied end-range 

motion were progressed,  with most attaining end-range by the fourth 

or fifth day By day four or five the opposite movement was introduced 

- so,  for instance , if a patient had been put on an extension regime, 

flexion and rotation exercises were started. 

The remainder of  the programme consisted of the same activities. 

Gym work on equipment and aerobics, active end-range movements, 

educational sessions, activities in the pool and 'play hardening'. 

Patients were individually assessed on a daily basis and their regime 
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progressed accordingly. Group work could be  somewhat challenging, 

depending on how the negative or positive attitude of the dominant 

personality affected group dynamics. The frequency of the pleasurable 

recreational activities was increased as it became apparent that patients 

would often forget their anxiety and fear about movement and their 

disability as they threw themselves vigorously into the spirit of the 

game . Games such as tennis  and vol leybal l ,  which involved 

considerable flexion to retrieve the ball , were espeCially good at 

producing a return to normal function and overcoming individuals' 

fear of movement . 

Patients' response to the programme varied .  Some, with considerable 

d isability or fearful behaviOur, required more individualised education 

and instruction. In some their fear of activity was conSiderably worse 

than the effecl of the activity itself. Once they had experienced that 

movement and activity could be tolerated ,  and espeCially when their 

enthusiasm for the recreational activities was stimulated , these fears 

were overcome . 

Day four of the programme was often difficul t ,  as the majority 

e xperienced an i ncreased leve l  of pa in at about  th is  point . 

Encouragement to persevere and focus on improving function, rather 

lhan pain, was espeCially important at this phase. A patients belief 

systems were often a major part of the problem and had to be fully 

explored and dealt with .  Mistaken beliefs and attitudes about pain 

and activity were often the result of ia�rogenic advice . Patients had 

been told , for instance, 'don't move if i t  hurts', 'rest or you will do 

damage' ,  or 'if you are in pain , take medication'. The programme 

appeared to alter the moods and attitudes of the patients. As they 

increased their activity, this was reflected in increased confidence 

and reduced disability and impairment . At the same time their 

depression and anxiety noticeably lessened. 

While most of those who reported high rates of disability were 

consistent in their reporting and in their activities ,  a small number 

appeared to deliberately exaggerate their disability These patients 

demonstrated multiple Waddell's non-organic signs and symptoms 

They displayed exaggerated vocalisation and body language on testing 

and movement, but were able to play tennis, volleyball , snooker and 

other games with ease . 
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Those patients who reported no improvement on completion of the 

programme,  those with the most intractable disability or psychological 

distress, may have received benefit from a multi-disciplinary pain 

management programme . 

Conclusions 

This chapter considers other categories of back pain besides the 

mechanical syndromes. If after a detailed and thorough mechanical 

evaluation conducted over a few sessions there has been a failure to 

classify the patient into one of the mechanical syndromes, only then 

should other diagnoses be considered .  This occurs in only a minority 

of patients. Among those with specific pathology the group that is 

most important to recognise are those with serious spinal lesions. 

Recognition of these pathologies is gained largely from the history 

and is detailed in the previous chapter. 



Appendix 

Classification and operational definitions 

Category 

Mechani.cal syndrome 

Redu.cible derangement 

Irreducibl.e derangement 

Dysfunction 

Adherent nerve root 

Postural syndrome 

OTHER 

Spinal stenosis 

Isthmic spondylolisthesis 

Hip 

SI] 

Definition 

Internal disc displacement with 
competent annulus 

Disc displacement with incompetent 
or ruptured annular wall 

Soft tissue structural impairment 

Adhesions producing functional 
impairment of nerve root or dura 

Prolonged mechanical deformation of 
normal soft tissues 

Exclusion of above 

Bony or soft tissue narrowing or 
spinal or foraminal canal causing 
neurogenic claudication 
May be associated with degenerative 
spondylolisthesis 

Slippage of vertebral body 

Pain-generating mechanism due to 
mechanical, inflammatory or 
degenerative changes in or around 
hip joint 

Pain-generating mechanism due to 
mechanical, inflammatory or 
degenerative changes in or around S1] 

Criteria** 

Symptom response 

Centralisation 
Abolition 
Decrease 

Peripheralisation 
Increase in peripheral pain 
No centralisation, reduction or 
abolition 

Intermittent pain when loading 
restricted end-range 

Intermittent pain at limited end
range flexion in standing and 
long sitting 

Pain only with prolonged 
loading 
Physical examination normal 

Lach of above responses, plus 
the following 

History - leg symptoms when 
walking, eased in flexion 
Minimal extension 
Sustained extension may 
provoke leg symptoms 

Sports-related inj ury in 
adolescence 
Worse with static loading 

History - pain on walking, eased 
on sitting 
Specific pain pattern 
Positive 'hip' tests 

Three or more positive S1] pain 
provocation tests 

Mechanically inconclusive Unknown intervertebral joint pathology Inconsistent response to loading 
strategies 
No obstruction to movement 

Continued next page 
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Category Definition 

Mechanical syndrome 

Chronic pain Pain-generating mechanism 
inf1uenced by psychosocial factors 
or neurophysiological changes 
peripherally or centrally 

Serious spinal pathology Definition 

- suspected 

Cauda equina 

Cancer 

Fracture 

Spinal infection 

Anhylosing spondylitis 

Compression of sacral nerves by 
disc herniation or tumour 

Growth of malignant tumour in or 
near vertebrae 

Bony damage to vertebrae caused by 
trauma or weakness due to metabolic 
bone disease 

lnfection affecting vertebrae or disc 

One of the systemic inf1ammatory 
arthropathies affecting spinal and 
other structures 

Criteria** 

Symptom response 

Persistent widespread pain 
AggravaLion with all activity 
Exaggerated pain behaviour 
lnappropriate beliefs and 
attiLudes abouL pain 

Criteria 

Bladder / bowel involvement 
Especially urinary retenLion 
Saddle anaesLhesia 
SciaLica 

Age> 55 
History of cancer 
Unexplained weighL loss 
Constant, progressive pain 
unrelated to loading sLrategy, 
nOL relieved by reSL 

SignificanL trauma 
Trivial trauma in individual wiLh 
osteopenia 

Systemically unwell 
Febrile episode 
ConsLant severe back pain 
unrelated to loading strategy 

Exacerbations and remissions 
Marked morning sLiffness 
Persisting limiLaLion all 
movements 
No directional preference, 
but belLer wiLh exercise, not 
relieved by reSL 
SysLemic involvemenL 
Raised ESR, + HLA B27 

•• The operational definitions provided below preseI1 l lhe criteria in more detail .  These give the symptom responses 

and t imescale by which classification should be recognised .  



Classification algorithm 

History-taking-----.. 
and r-I R

-
E

-
D

-
F

-
LA
-

G-'I 
Physical examination and testing � 

Day 1 Provisional classification 

Loading strategies 
decrease, abolish or 
centralise symptoms 

t 
Derangement -

Reducible 

No loading strategies 
decrease, abolish, or 
centralise symptoms 

t 
Derangement -

Irreducible 

Pain only at 
IimiL,d rd-mnge 

Dysfunction 
ANR 

1-----. Classification confirmed within 3 - 5 visits 

(reduction or remodelling process may continue for longer) 
Or 

Fail to enter 
mechanical 
classification 

I "'" Consider Other S ·  
L... ______ ---.� conditions 

----.. tenos!s 

Operational definitions 

Hip 

SI] 

Mechanically inconclusive 

Spondylolisthesis 

Chronic pain state 

The operational definitions describe the symptom and mechanical 

behaviours and the timescale needed to document each category. 

Reducible Derangement 

Centralisation: in response to therapeutic loading strategies, pain is 

progressively abolished in a distal to proximal direction, and 

• each progressive abolition is retained over time until all symptoms 

are abolished, and 

• if back pain only is present this moves from a Widespread to a 

more central location and then is abolished or 
• pain is decreased and then abolished during the application of 

therapeutic loading strategies 

• the change in pain location, or decrease or abolition of pain, remain 

better, and 

ApPENDIX 1 291 

Pain on ly on static 
loading, physical 

exam normal 

t 
Postural 
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• should be accompanied or preceded by improvements in the 

mechanical presentation (range of movement and/or deformity). 

Timescale 

A derangement responder can be identified on day one, or 

• a derangement responder will be suspected on day one and a 

provisional diagnosis made. This will be confirmed by a lasting 

change in symptoms after evaluating the response to a full 

mechanical evaluation within five visits 

• decrease, abolition or centralisation of symptoms is occurring but 

the episode may not have completely resolved within five visits 

• aggravating factors may precipitate a deterioration in symptoms 

and a longer recovery process. 

Irreducible Derangement 

PeripheralisaLion of symptoms: increase or worsening of distal 

symptoms in response to therapeutic loading strategies, and/or 

• no decrease, abolition, or centralisation of pain. 

Timescale 

An irreducible derangement patient will be suspected on day one and 

a provisional diagnosis made; this will be confirmed after evaluating 

the response to a full mechanical evaluation within five visits. 

Dysfunction 

Spinal pain only, and 

• intermittent pain, and 

• at least one movement is restricted, and the restricted movement 

consistently produces concordant pain at end-range, and 

• there is no rapid reduction or abolition of symptoms, and 

• no lasting production and no peripheralisation of symptoms. 

ANR 

History of sciatica or surgery in the last few months that has improved, 

but is now unchanging, and 

• symptoms are intermittent, and 

• symptoms in the thigh and/or calf, including 'tightness', and 

• flexion in standing, long sitting, and straight leg raise are clearly 

restricted and conSistently produce concordant pain or tightness 

at end-range, and 

• there is no rapid reduction or abolition of symptoms and no lasting 

production of distal symptoms 



Timescale 

• a dysfunctionlANR category patient will be suspected on day one 

and a provisional diagnosis made; this will be confirmed after 

evaluating the response to a mechanical evaluation within five visits 

• if the patient fails to fit all criteria another category must be 

considered 

• rapid change will not occur in this syndrome, and symptoms will 

gradually reduce over many weeks, as range of movement gradually 

improves. 

Postural 

Spinal pain only, and 

• concordant pain only with static loading, and 

• abolition or pain with postural correction, and 

• no pain with repeated movements, and 

• no loss of range of movement, and 

• no pain during movement. 

Timescale 

• a posture category patient will be suspected on day one and a 

provisional diagnosis made. This will be confirmed after evaluating 

the response to a mechanical evaluation within two to three visits 

• if the patient fails to fit all criteria, another category must be 

considered. 

'Other' categories are only considered on failure to enter a mechanical 

diagnosis within five treatment sessions. To be designated into 'Other' 

category, patients will fulfil: 

• 'other' criteria, and 

• criteria for specific other category as listed below. 

'Other' 

• no centralisation, peripheralisation, or abolition of symptoms, or 
• does not fit derangement, dysfunction or posture criteria 

• no lasting change in pain location or pain intensity in response to 

therapeutic loading strategies, and 

• fulfils relevant criteria in suspected 'other' pathology listed below. 
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Indicators for possible 'Red Flags' 

Cauda equina 

• bladder dysfunction (urinary retention or overflow incontinence) 

• loss of anal sphincter tone or faecal incontinence 

• saddle anaesthesia about the anus, perineum or genitals 

• global or progressive motor weakness in the lower limbs. 

Possible cancer 

• age greater than 55 

• history of cancer 

• unexplained weight loss 

• constant, progressive pain not affected by loading strategies, worse 

at rest. 

Other possible serious spinal pathology 

One of the following: 

• systemically unwell 

• widespread neurology 

• h istory of significant trauma enough to cause fracture or dislocation 

(x-rays will not always detect fractures) 

• history of trivial trauma and severe pain in potential osteoporotic 

individual 

• sudden and persistent extremes of pain causing patient to 'freeze'. 

Possible inflammatory disorders 

• gradual onset, and 

• marked morning stiffness, and 

• persisting limitation of movements in all directions 

• peripheral joint involvement 

• iritis, psoriasis, colitis, uretheral discharge 

• family history. 

Stenosis 

• history of leg symptoms when walking upright 

• may be eased when sitting or leaning forward 

• loss of extension 

• possible provocation of symptoms in sustained extension, with 

relief on flexion 

• age greater than 50 

• possible nerve root signs and symptoms 

• extensive degenerative changes on x-ray 

• diagnosiS confirmed by CT or MRl. 



Hip 

• exclusion of lumbar spine by mechanical evaluation, and 

• pain worsened by weight bearing, eased by rest or worse first few 

steps after rest, and 

• pain pattern - groin, anterior thigh, knee, anterior shin, lateral 

thigh, possibly buttock, and 

• positive hip pain provocation testes) - (concordant pain). 

Symptomatic SIJ 

• exclusion of lumbar spine by extended mechanical evaluation, 

and 

• exclusion of hip joint by mechanical testing, and 

• positive pain provocation tests (concordant pain) - at least three 

tests. 

Mechanically inconclusive 

• symptoms affected by spinal movements 

• no loading strategy consistently decreases, abolishes or centralises 

sympLoms, nor increases or peripheralises symptoms 

• inconsisLent response to loading strategies. 

Symptomatic spondylolisthesis 

• suspect in young athletic person with back pain related to vigorous 

sporting activity 

• worse with static loading. 

Chronic pain state 

• persistent widespread symptoms 

• all activity increases symptoms 

• exaggerated pain behaviour 

• misLaken beliefs and attitudes about pain and movement. 

Other definitions 

Definition of centralisation 

• in response to therapeutic loading strategies pain is progreSSively 

abolished in a distal to proximal direction with each progressive 

abolition being retained over time until all symptoms are abolished 

• i r back pain only is present, this is reduced and then abolished. 
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Criteria for a relevant lateral shift 

• upper body is visibly and unmistakably shifted to one side 

• onset of shift occurred with back pain 

• patient is unable to correct shift voluntarily 

• if patient is able to correct shift, they cannot maintain correction 

• correction affects intensity of symptoms 

• correction causes centralisation or worsening of peripheral 

symptoms. 

Right and left lateral shift 

• a right lateral shift exists when the vertebra above has laterally 

Oexed to the right in relation to the vertebra below, carrying the 

trunk with it; the upper trunk and sh oulders are displaced to the 

right 

• a left lateral shift exists when the vertebra above has laterally Oexed 

to the left in relation to the vertebra below, carrying lhe trunk 

with it; the upper trunk and shoulders are displaced to lh e left. 

Contralateral and ipsilateral shift 

• contralateral shift exists when the patient'S symptoms are on one 

side and the shift is in the opposite direction; for instance, right 

back pain, with / without thigh / leg pain, and upper trunk and 

shoulders displaced to the left 

• ipsilateral shift exists when the patient's symptoms are on one side 

and the shift is to the same side; for instance right back pain, with / 

without thigh / leg pain, with upper trunk and shoulders displaced 

to the right. 

Criteria for a relevant lateral component 

• acute lateral shift deformity OR loss of frontal plane movements 

and / or 
• unilateral/asymmetrical symptoms affected by fromal plane 

movements 

• symptoms fail to improve with sagittal plane forces or 
• symptoms worsen with sagittal plane forces and 

• symptoms improve with frontal plane forces. 
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Glossary of Terms 

Anterior compartment 

The compartment of the intervertebral segment that is compressed 

with f lexion forces. 

Central isation 

The phenomenon by which distal limb pain emanating from although 

not necessarily felt in the spine is immediately or eventually abolished 

in response to the deliberate application of loading strategies. Such 

loading causes an abolition of peripheral pain that appears to 

progressively retreat in a proximal direction. As this occurs there 

may be a simultaneous development or increase in proximal pain. 

The phenomenon only occurs in the derangement syndrome. 

Curve reversal/obstruction to curve reversal 

In an asymptomatic state, individuals can move from an extreme 

position of flexion to an extreme position of extension without 

impediment; in derangement this can become difficult or impossible. 

Following a period of loading or repeated movements in one direction 

the opposite movement may become obstructed, and recovery is slow, 

gradual ancl/or painful. Thus, after spending a period of time in 

flexion, as in bending or sitting, or after repeated flexion, the patient 

is unable to regain the upright position immediately or without pain. 

They are forced to gradually and painfully resume the erect posture 

or movements into extension. In severe derangements patients may 

have difficulty straightening after one flexion movement. 

Deformity 

The patient experiences a sudden onset of pain and immediately or 

subsequently develops a loss of movement and a deformity so severe 

that they are unable to move out of the abnormal posture. The patient 

is fixed in kyphOSiS, lateral shift or lordosis and is unable to self

correct this very visible anatomical misalignment. If they are able to 

correct the deformity, they cannot maintain the correction. This 

phenomenon only occurs in derangement and must be immediately 

recognised as it determines treatment. 

• Kyphotic deformity - the patient is fixed in flexion and is unable 

to extend. 
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• Lateral shift - the patient is fixed in (for instance) right lateral 

shift and is unable to bring his hips back to the mid-line or assume 

a position of left lateral shift. In the case of a 'hard' deformiLy, the 

patient will need clinician assistance to correct iL, while in the 

case of a 'soft' deformity, the patient may be able to self-correct 

with repeated movements . 

• Lordotic deformity - the patient is fixed in extension and is unable 

to flex. 

Derangement syndrome 

Rapid and lasting changes, sometimes over a few minutes or a few 

days, in pain intensity and 10caLion. Mechanical presentation can 

occur in this syndrome with the performance of movements or the 

adoption of sustained postures. Loading strategies produce a decrease, 

abolition or centralisation of symptoms Opposite loading strategies 

may cause production, worsening or peripheralisation of sympLoms 

if prolonged over a sufficient time. A distinguishing seL of 

characteristics will be found during the history-taking and physical 

examination. The conceptual model involves internal articular 

displacement that causes a disturbance in the joint, which produces 

pain and impairment. 

Deviation 

There are two types of deviation: a) postural b) on movemenl. 

a) Postural deviations - patients may prefer to hold themselves shifted 

to one side or in a degree of flexion because this brings temporary 

easing of their condition. However, they are capable of straightening, 

which distinguishes this group from those with a deformity. Both 

occur only in derangement. 

b) Deviation on movement - for insLance, as the paLient flexes, they 

deviate away from the pure sagittal plane to left or right. This is 

indicative of either an adherent nerve roOL or a derangement. 

Directional preference 

The phenomenon of preference for postures or movement in one 

direction that is a characteristic of the derangement syndrome. It 

describes the situation when postures or movements in one direction 

decrease, abolish or centralise symptoms and often increase a 

limitation of movement. Postures or movements in the opposite 

direction often cause these symptoms and signs to worsen. This does 

not always occur, and may be a product of the length of exposure to 

provocative loading. 



Distal symptoms 

The symptoms located furthest down the leg; these may be radicular 

or somatic referred pain, or paraesthesia. During the evaluation of 

symptomalic responses to mechanical loading, the most distal 

symptoms are closely monitored. Movements that decrease or abolish 

these symploms are prescribed, while movements that increase or 

produce them are avoided. 

Dysfunction syndrome 

Pain from the dysfunction syndrome is caused by mechanical 

deformation of structurally impaired soft tissues. This abnormal tissue 

may be the product of previous trauma or degenerative processes 

and the development of imperfect repair Contraction, scarring, 

adherence, adaptive shortening or imperfect repair tissue become 

lhe source of symptoms and functional impairment. Pain is felt when 

the abnormal tissue is loaded. A distinguishing set of characteristics 

will be found during the history-taking and physical examination. 

In spinal dysfunction pain, is conSistently produced at restricted end

range, and abates once the loading is released. Dysfunction may affect 

contractile, peri-articular or neural structures, with the latter two 

occurring in the spine. 

Extension principle 

This principle of treatment encompasses procedures, both patient

and therapist-generated, that produce extension of the lumbar spine. 

In a posterior derangement these will be used to abolish, decrease or 

centralise symptoms. In an extension dysfunction, the extension 

principle is used for remodelling. 

Flexion principle 

This principle of treatment encompasses procedures, both patient

and therapist-generated, that produce flexion of the lumbar spine. 

In an anterior derangement these will be used to abolish, decrease or 

centralise symptoms. In a flexion or ANR dysfunction, the flexion 

principle is Llsed for remodelling. 

Force alternatives 

A change in the manner in which a force may be applied during the 

exploration of loading strategies to reduce derangements. For 

instance, alternative start positions (standing or lying), force directions 

(sagittal or lateral), dynamiC (repeated movements) or static forces 

(sustained posi tions). 
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Force progressions 

Within each principle of treatment direction (extension, flexion, 

lateral), there is a range of loading strategies available. These involve 

greater or more specific forces, but are still in the same plane of 

movement. For instance, sustained mid-range positions, end-range 

patient-generated movement, patient-generated force with clinician 

overpressure, clinician-generated force, or repeated movements over 

several days. Force progressions are used to determine the correct 

directional preference and when lesser forces are not able to maintain 

improvements. 

Kappa 

The Kappa coefficient is commonly used in studies to address the 

reliability of two testers to come to the same conclusion about a test. 

It takes account of the fact that there is a 50% probability of chance 

agreement even if random judgemenLs are made. It reports a 

numerical value, with 1.00 being perfect agreement and 0 00 for 

agreement no better than chance. Negative values imply that 

agreement is worse than what would be expected by chance alone. 

Guide to Kappa values 

Kappa value 

<0.20 

0.21-0.40 

0.41-0.60 

0.61-0.80 

0.81-1.00 

Source: Altman 1991 

Strength of agreement 

Poor 

Fair 

Moderate 

Good 

Very good 

Lateral compartment 

The compartment of the intervertebral segment that is compressed 

with lateral forces. The lateral compartment becomes relevant if lateral 

forces influence the patient's symptoms. 

Relevant lateral component 

This refers to patients with derangemenL who have unilateral or 

asymmetrical symptoms that do not improve with sagittal plane 

forces. When the lateral component is relevant, asymmetrical forces 

are necessary to achieve centralisation or decrease of symptoms. 



Lateral principle 

This principle of treatment encompasses procedures, both patient

and therapist-generated, that produce an asymmetrical force on the 

lumbar spine. In postero-lateral or antero-lateral derangement these 

will be used to abolish, decrease or centralise symptoms. 

Loading strategies 

Describes the applied movements, positions or loads required to stress 

particular structures, and may be dynamic or static - dynamic would 

be a repeated movement; static, a sustained posture. The Significant 

loading strategies, postures and repeated movements are those that 

alter symptoms. 

Mechanical presentation 

The outward manifestations of a musculoskeletal problem such as 

deformity, loss of movement range, velocity of movement or movement 

deviations. Very important in re-assessment of treatment efficacy. 

Mechanical response 

Change in mechanical presentation, for instance an increase or decrease 

in range of movement in response to a particular loading strategy. 

Mechanical syndromes 

Refers to the three mechanical syndromes as described by McKenzie 

- derangement, dysfunction and posture, which describe the majority 

of non-specific spinal problems. 

Non-mechanical factors 

Factors that are non-mechanical in nature that may influence a 

patient's experience of pain. For instance, in the acute phase of a 

problem, the pain-generating mechanism may be primarily 

inflammatory. In the chronic stage, various non-mechanical factors, 

such as central or peripheral sensitisation or psychOSOCial factors, 

may influence pain modulation. 

Pain 

Acute pain 

Pain of recent onset of less than seven days. This includes some with 

pain of an inflammatory nature, but many will experience pain of a 

mechanical nature due to derangement. 
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Sub-acute pain 

Pain that has lasted between seven days and seven weeks. In some 

this may represent an interface between inflammatory and mechanical 

pain, but again, mechanical factors are likely to predominate 

Chronic pain 

Pain that has lasted for longer than seven weeks. In the majority this 

will be mechanical in nature, and non-mechanical in a minority. 

Chronic pain states 

Pain of long duration in which non-mechanical factors are important 

in pain maintenance. These factors may relate to peripheral or central 

sensitisation or psychosocial factors, such as fear-avoidance, etc. 

Symptoms are often widespread and aggravated by all activity, and 

patients display exaggerated pain behaviour and mistaken beliefs 

about movement and pain. 

Chemical or inflammatory pain 

Pain mediated by the inflammatory chemicals released follOWing 

tissue damage, or due to systemic pathology, such as ankylosing 

spondylitis. 

Mechanical pain 

Pain that results from mechanical deformation of tissues. This occurs 

with abnormal stresses on normal tissues, as in the postural syndrome, 

and normal stresses on abnormal tissues, such as in derangement 

and dysfunction. 

Constant pain 

Constant pain describes symptoms that are present throughout the 

patient's waking day, without any respite, even though it may vary in 

intensity. This may be chemical or mechanical in origin, and may 

also exist in chronic pain states. 

Intermittent pain 

This describes pain that comes and goes during the course of the 

day. Commonly this relates to intermittent mechanical deformation 

that results in pain. Pain may be momentary or appear and linger for 

varying amounts of time, but does at some point during the day 

completely stop. 

Site and spread of pain 

The area in which pain is perceived in terms of the extent of referral 

into the limb. The most distal site of pain is important to monitor 

regarding centralisation and peripheralisation. This information 

provides important information during assessment and re-assessment 

of the symptomatic presentation. 



Severity oj pain 

This provides important information during assessment and re

assessment of the symptomatic presentation. Either the patient is 

asked on a one-to-ten scale about the intensity of the pain on different 

occasions, or in retrospect is asked to compare present pain to when 

lhey first attended. 

Peripheralisation 

Peripheralisation describes the phenomenon when pain emanating 

from the spine, although not necessarily felt in it, spreads distally 

into, or further down, the limb. This is the reverse of centralisation. 

In response to repeated movements or a sustained posture, if pain is 

produced and remains in the limb, spreads distally or increases 

dislally, that loading strategy should be avoided. The phenomenon 

only occurs in the derangement syndrome. The temporary production 

of distal pain with end-range movement, which does not worsen, is 

not peripheralisation, as this response may occur with an adherent 

nerve root. 

Posterior compartment 

Describes the compartment of the intervertebral segment that is 

compressed with extension forces. 

Postural syndrome 

Mechanical deformation of normal soft tissues arising from prolonged 

postural stresses, affecting any articular structures and resulting in 

pain. A distinguishing set of characteristics is found during the history

taking and physical examination. If prolonged sitting produces pain, 

it will be abolished by posture correction. Range will be full and 

pain-free, and repeated movements have no effect. 

Red flags 

This refers to features of the history-taking that may indicate serious 

spinal pathology, such as cancer, cauda equina syndrome or fracture. 

If possible 'red flag' pathology is suspected, further mechanical therapy 

is contraindicated and the patient should be referred to a specialist. 

Reliability 

This is the characteristic of a test or measuring tool to give the same 

answer in different situations. Inter-tester reliability examines the 

degree of agreement between different clinicians on the same occasion; 

intra-tester reliability examines the degree of reliability of a single 
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tester on different occasions. Results are presented in several ways: 

as a percentage agreement, correlation coefficients, or Kappa values. 

Sensitivity 

This is a characteristic of a clinical test used to diagnose a problem. 

The sensitivity is the ability of the test to be positive in all who have 

the problem. When a test is 100% sensitive, it is able to detect all 

who have the condition of interest. The sensitivity is the true positive 

rate. When sensitivity is extremely high (>0.95 or 95%), a negative 

test response rules out that disease. Poor sensitivity indicates a test 

that fails to identify many of those with the disease of interest. 

Specificity 

This is a characteristic of a clinical test used to diagnose a problem. 

The specificity is the ability of a test not to be positive in those who 

do not have the problem; it is thus the true negative rate. When a 

test is 100% specific it is able to identify all those who do not have 

the condition of interest. When specificity is extremely high (>0.95 

or 95%) a positive test result gives a definite positive diagnosis. Poor 

specificity indicates a test that fails to exclude many individuals 

without the disease of interest. 

Stage of condition 

All musculoskeletal conditions can be anywhere on the continuum 

from acute to sub-acute to chronic. These stages are often of more 

significance to management than a structural diagnosis. 

Standardised terms 

These are used to make consistent descriptions of symptomatic 

responses to different loading strategies to judge their value for self

treatment. The description of symptoms during and after loading is 

significant in determining the management strategy to be applied. 

These are the words used to describe symptom response during the 

physical examination. 

During loading: 

Increase Symptoms already present are increased in intensity. 

Decrease 

Produce 

Abolish 

Symptoms already present are decreased in intensity. 

Movement or loading creates symptoms that were 

not present pri.or to the test. 

Movement or loading abolishes symptoms that were 

present prior to the test. 



Better 

Centrali.ses 

Symptoms produced on movement, decrease on 

repetition. 

Movement or loading abolishes the mosL disLal 

symptoms. 

Peripheralises Movement or loading produces more distal symptoms 

No dfectMovement or loading has no effecL on 

sympLoms during testing. 

End-range pain Pain thaL only appears at end-range of movement 

disappears once end-range is released, and in which 

the range does not rapidly change. In end-range pain 

due to derangemenL, increased force reduces 

symptoms, while with end-range pain due to 

dysfunction, increased force will increase symptoms 

Pain during movement 

Pain produced during the range of movement, but then subsides or 

remains when the individual moves further into the range of 

movemenl. In the three mechanical syndromes in the spine, this 

only occurs in derangements. 

After l.oadi.ng 

Worse Symptoms produced or increased with movement or loading 

remain aggravated following the test. 

Not worse Symptoms produced or increased with movement 

or loading return to baseline follOWing the test. 

Better Symptoms decreased or abolished with movement 

or loading remain improved after tesLing. 

Not better SympLoms decreased or abolished with movement 

or loading return to baseline after testing. 

Central.ised Distal symptoms abolished by movement or loading 

remain abolished after testing. 

PeripheraUsed Distal symptoms produced during movement or 

loading remain after testing. 

No effect Movement or loading has no effect on sympLoms 

during or afLer LesLing. 

State of tissues 

This describes the different condiLions that tissues could be in. They 

may be normal or abnormal. Abnormal tissues may be injured, 

healing, scarred or contracted, with healing suspended, hypersensiLive 

to normal loading due to changes in the nervous system, degenerated 

or painful due to derangements. 

GLOSSARY OF TERMS 1363 



3641 GLOSSARY OF TERMS THE LUMBAR SPINE: MECHANICAL DIAGNOSIS & THERAPY 

Status of condition 

This describes the direction of the condition relative to recovery. It 

may either be improving, worsening or unchanging. Its status is 

significant in decisions concerning management. 

Symptomatic presentation 

This describes the details of the patient's complaints and can be 

assessed and re-assessed regarding site, intermittency/constancy, 

diurnal variation, severity, consequent analgesic/NSAID consumption 

and self-reported functional disability. This is very important in re

assessment of treatment efficacy. 

Symptomatic response 

The behaviour of pain in response to a particular loading strategy, 

for instance centralisation, peripheralisation, worse or better. 

Traffic light guide 

Identification of patient's responses to loading strategies, using 

standardised terminology, determines the appropriateness of a 

management direction. If the patient remains worse afterwards, this 

is a 'red light' to that procedure; if the patient remains better, this is 

a 'green light' for that exercise; if there is no change, an 'amber light', 

a force progression or force alternative may be required. An 'amber' 

response is also a 'green light' in the presence of a dysfunction. 

Treatment principle 

The treatment principle defines the force direction used in management; 

they are termed extension, flexion or lateral. Each principle of treatment 

contains patient- and cliniCian-generated force progressions. In a 

derangement, the treatment principle is determined by the direction 

that causes a decrease, abolition or centralisation of pain. In a 

dysfunction, the treatment principle is determined by the direction 

that reproduces the relevant symptom. 

Validity 

This is the ability of a test to diagnose or measure what it is intended 

to diagnose or measure. There are various dimensions of validity, 

but criterion validity is critical to the accuracy of a diagnosis. This is 

the ability of a test to determine the presence or absence of a particular 

pathology. The value of a test is judged by its ability to diagnose the 

pathology compared to a 'gold standard' The validity of the 'gold 

standard' is meant to be about 100%. Validity is measured by 

sensitivity and specificity. 



Yellow flags 

Term used to describe psychosocial risk factors for developing or 

perpetuating long-term disability or sick leave as a consequence of 

musculoskeletal symptoms. They include factors such as the attitudes 

and beliefs of the patient about their problem, their behavioural 

responses to it, compensation issues, inappropriate health care advice, 

information or treatment, emotions such as depression, anxiety and 

fear of movement, and relations with family and work. 
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14: The History 

Introduction 

"Every patient contains a truth .... The (clinician) must adopt a conscious 

humility, not towards the patient, but towards the truth concealed 

within the patient" (Cyriax 1982, p. 45). The patient knows the detai.ls 

of the history, onset ,  symptom pattern and behaviour since onset ,  

and aggravating and rel ieving factors. This information is vital to 

gain knowledge of the disorder. In order to access this  truth the 

clinician must approach the patient in a respectful and friendly way, 

they must have a logical format for collecting information, and, most 

importantly, they must actively l isten to the patient's responses. Only 

from the patient is it possible to gai n  insights into various aspects of  

the  clinical presentation, which are essential to inform issues such as  

the stage and  nature o f  the  d isorder, the p rognosis and  the  

management Very often the history-taking provides information that 

is at l east as important as that gained from the physical examination ,  

i f  not more so. 

The interview requires the c l inician to have skills in questioning 

accurately and appropriately and of  listening. It is important that we 

make the patient as comfortable and as relaxed as possible . Avoid 

the use of medical words or phrases that may be foreign to the patient 

Conversation should be conducted using terms and phrases with 

which the patient feels comfortable .  See the chapter on patient 

management for a longer discussion about the importance of good 

communication. 

In mechanical diagnosis and therapy, we wish to understand the e ffect 

that different movements and positions have on symptoms and use 

this understanding to shape an appropriate management strategy. 

This understanding comes through analysis of the history and physical 

examination . The theoretical basis for interpreting the effect of posture 

and movement is described in Chapter 6. 

Using a structured but flexible interview format so that al l pertinent 

factors from the h istory and behaviour of  the condition are collected 

faci l i tates a good understanding of the patient's problem. A thorough 

'low-tech' assessment is an essential prerequisite for the provision of  

information and reassurance concerning their problem. 
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The standardised assessment form includes the mOSL important 

aspects  of the history that  need gather ing; mostly iL wi l l  be 

unnecessary to add to this information . Be wary of gaLhering excessive 

amounts of information - always consider, 'how will the answer help 

in managing this patient" If ,  however, it is deemed essential to gather 

further details about a particular aspect of the clinical presentation 

that causes concern , the form should nOL prevent further specific 

questioni ng. lL is best to gather the information using open-ended 

questions first ,  so that patients may volunteer their own answers, 

rather than using leading questions. Focused quesLions may be used 

Lo pursue particular aspects that require more detailed information. 

Thus managemenL decisions can be grounded in the part icular 

paLient's problem and their response to i t .  

Sections in this chapter are as  follows: 

• aims of history-taking 

• interview 

• 

• 

• 

patient 

symptoms 

previous history 

specific questions. 

Aims of history-taking 

By using the form and the appropriate questioning technique, ideally 

at the end of the history-taking the following wil l  have been obtained: 

an overa l l  impression of the clin ical presentation 

• site of  the back pain: central / symmetrica l ,  or unilatera l  / 

asymmetrical; i f  unilateral is the pain in the back or thigh, or 

referred below the knee 

the stage of the disorder - acute / sub-acute / chronic 

the status of the condition - improving / unchanging / worsening 

identification of 'red flags' or contraindications 

baseline measuremen ts of the symptomatic (and mechanical 

presentations) against which improvements can be judged 
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factors that aggravaLe and relieve the problem and the role of  

posture , which may help gUide future management 

the severity of the problem ,  which may gUide the vigour of the 

physical examinaLion 

the functional limitations that the condition has caused on the 

paLient's quality of  l i fe 

an impression about the way the patient is responding to their 

con di t ion ,  and how much encouragement ,  i n formation, 

reassurance or convincing they may need to be active participants 

in Lheir own management 
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a hYPoLheLical diagnosis by syndrome. I 
Photo I: Taking the hlstor)1. 

Allow the palient to relax IInsupported to e:I.jJose the true 

nature Of their sitting posture. 

Interview 

During the history-taking, seat the patient on 

the assessment plinth or backless chair so that 

they reveal their true relaxed sitting posture 

Patient 

Age 

Pat ients  are more susce p t ib l e  to certa in 

problems at  di fferent times of  l ife . Postural ] 

syndrome is more l ikely LO be present in the young, while young Lo 

old adults have derangements and dysfunctions. Spondylolysis is more 

relevant in the young, while osteoporosis is generally only relevant in 

the elderly, especially postmenopausal women,  although there are 

exceptions. The general state of spinal tissues varies according to the 

age of the individual. With increasing age spinal degeneration is more 

likely to be present: the intervertebral discs become more dehydrated 

and fibrosed, and osteophytes and oLher bony changes can occur 

around the zygapophyseal joints and vertebral bodies (Bogduk 1997). 

Such changes may predispose to spinal stenosis. MalignanCies are 

also more common in the older age group. 

The age of the patient may also be significant i n  their response to the 

problem . Increasing years not only raise the susceptibility to disease 

and injury, but also reduce the body's ability to recover from the 

effects of musculoskeletal disease and injury (Buchwalter 1993). A 

patient's age may thus be important in their prognosis. 
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Occupation I leisure activities 

I t  is important to know the individual's occupation and the kind of 

postural stresses it entails . Do they spend their day mostly sitting, 

driving or bending forwards; are they constantly changing activity; 

are they on their feet most of the timet Knowing the predominant 

activities of  their working hours means that detrimental daily loading 

factors can be eliminated or lessened. 

We also wish to know their usual sporting or recreational activities 

outside of work Do they exercise regularly, or do they lead a largely 

sedentary life? I t  is also useful to know if there has been a recent 

change in occupation , from a sedentary to a more manual job, or 

vice versa. Either change may be a trigger to potential overloading. 

Functional disability 

We wish to know i f  the patient is o ff work aL present, and/or not 

participating in any of  their usual sporting or leisure aCLivities because 

of their back problem. The earliest possible return to full normal 

function is the suitable goal for management . 

A substantial review of back pain and work recommended Lhat the worker 

should be encouraged to remain at work or to return as soon as possible, 

and that the common misconception that they should be pain-free 

before returning to work should be addressed .  (Carter and Birrell 

2000). Returning to work should be a primary outcome of treatment. 

We should be aware of  any normal sporting or recreational activities 

that they have stopped because of the back pain. Returning to such 

activities as soon as possible, in a gradual way, should be encouraged. 

General fitness has a therapeutic as well  as protective effect for back 

pain, and management of the patient should address Lhese issues. 

A knowledge of  the activity l imitations that back pain has caused in 

the patient's normal l i festyle provides some understanding o[ their 

response to the problem in terms of  their [ear and anxiety A brief 

and temporary interruption of  normal activity may be necessary in 

some episodes; a long-term abstention from normal activity is 

generally unnecessary and disproportionate . Persistent avoidance of  

da i ly  routines often indicates an exaggeraLed and inappropriate 

response to pain. Such patients need specific encouragement to return 

to normal activities and care must be made not to further exaggerate 

such inappropriate fear-avoidance behaviour. 
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Symptoms 

Symptoms this episode 

Relevant symptoms 

We need to know all the areas where the symptoms have been fel t  

during th is  present episode - this involves pain and paraesthesia .  

We wish to know if  the present  pain is central / symmetrical or  

unilateral /asymmetrical . I f  symptoms are un ilateral or asymmetrical , 

is the pain felt in the back and thigh, or is it referred below the knee? 

We wish to know the most distal extent of any pain .  I f  the patient 

reports pain in the leg, they should be asked i f  'pins and needles', 

tingling or numbness are present at any time, and exactly where . 

All the symptoms that have occurred during the present episode 

should be accurately marked on the body chart . To ensure accuracy, 

this can be shown to the patient and checked by them.  The relevant 

symptoms are those that have been fel t  in the last few days - these 

are noted on the line below, so on this l ine those symptoms that are 

sti l l  a problem are described.  I n  later chapters management will be 

descri.bed relative to different  symptom patterns (Table 14 . 1). 

Table 14.1 Symptom patterns relevant to management decisions 

central/symmetrical 

unilateral/asymmetrical +/- pain to knee 

unilateral/asymmetrical pain below knee. 

The site of pain provides various useful pieces of information. Central 

or bilateral symptoms invariably need sagittal plane procedures. 

Patients with unilateral symptoms commonly requi.re lateral forces 

i n  their management, although their response to sagittal plane forces 

is usually tested first. 

The extent and degree o f  referred or rad ia t ing pain and other 

symptoms gives some i ndication of  the severity of  the problem. 

Greater referral of symptoms tends to indicate a more severe problem, 

and paraesthesia and weakness may accompany pain below the knee .  

I f  the pain has changed s ince onset ,  this may provide a clue to the 

status of the condit ion .  Pain that was fel t  in the leg and is now felt 

only in the back is describing an improving s ituation. Conversely, 

pain that began in the back and is gradually spreading down the leg 

is describing a worsening situation . 
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Baseline symptoms that are still troubling the patient must be recorded 

in full  so that any changes in pain pattern over time can be appreciated. 

The location of pain gives some insight into mechanical syndrome 

classification Pain of postural or dysfunctional origin is almost always 

felt local ly, with no radiation of pain . An exception to this is referred 

pain caused by an adherent nerve root , which is described later. If 

pain radiates into the buttock,  thigh or calf, a derangement is likely 

Nerve root involvement is possible i f  pain or paraesthesia is described 

in the typical pattern of a dermatome, especially when other neurological 

signs are present - paraesthesia of diagnostic significance occupies 

t he distal end of t he dermatome, and may take the form of tingling 

or numbness (Smyth and Wright 1958; Nitta et al. 1993) However, 

leg pain per se is not an indicator of nerve root i nvolvement; somatic 

structures,  such as discs, zygapophyseal and sacro-i liac joints are all 

capable of causing leg pain (Schwarzer et al. 1994b, 1995a , 1995b; 

Dreyfuss et al. 1996) These studies failed to find any pain pattern 

characteristics that clearly distinguished these conditions. Paraesthesia 

felt around t he perineum is a possible red nag (see Red Flags). 

The diagnostic util i ty of pain patterns should not be taken too far 

One study found considerable overlap in pain drawings from patients 

with and without nerve root compression as diagnosed by magnetic 

resonance imaging The drawings, which included pins and needles 

a n d  n umbness as  w e l l  as  pa in  a n d  achi n g ,  al lowed correct 

classi fication of only 58% of those with nerve involvement (Rankine 

et al. 1998) There is considerable overlap in pain patLerns between 

L 4 - L5 and L5 - Sl disc herniations when the L5 and Sl nerve roots 

are affected (Vucetic et al. 1995 ; Smyth and Wright 1958) 

Pain that is due to degenerative symptoms from Lhe hip joint is most 

commonly fel t  over the greater trochanter, anterior thigh , and knee , 

but also i n  the buttock, groin and shin (Wroblewski 1978; Jorring 

1980) Patients usually describe pain in several locations. It should be 

remembered that these pain patterns are not unique to the hip joint .  

The pain is usual ly  associated with weight-bearing, espeCially early 

in the course of the disease , but may become more constant as i t  

progresses. Often patients report an easing of pain when sitting, in 

contrast to many spinal problems. Morning stiffness, pain on first weight

bearing, pain on movement of the l imb and during walking are 

common but not universal findings with hip pathology Uorring 1980) 
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Duration 

This question is to determine when this particular episode started . I f  

the patient has su ffered recurrent problems, at this stage w e  are only 

interested in the present attack. Very often the patient is aware of the 

time an episode started. I f  pain has been present for a long time, an 

acute exacerbation of a chronic problem may have caused them to 

seek help. In this case , the episode has lasted since the original onset .  

It is  helpful to know i f  we are deal ing wiLh an acute , sub-acute or 

chronic problem. In this text these wi l l  be defined in l ine with the 

Quebec Task Force definitions (Spitzer et al. 1987), which correspond 

with the known healing process reviewed in Chapter 3. 

Table 14.2 Definitions of acute, sub-acute and chronic 

acute - less than seven days 

sub-acute - between seven days and seven weeks' duration 

chronic - more than seven weeks' duration. 

The length of time that t he condition has been present may give 

some indication of the stability of the problem. Acute problems can 

easily be worsened as wel l  as improved ,  so care with movement testing 

may be necessary. ACLlte and sub-acute problems are most probably 

due to derangement ,  while any three of the mechanical syndromes 

could be the cause of chronic problems. 

Knowing the length of time that the problem has been present a l lows 

us to determine the state of the tissues. Days after onset tissues may 

be damaged and inllamed, whereas a few weeks later t issues may be 

healing. If the symptoms have been present for a couple of months ,  

adaptive changes may have OCCUlTed i n  the  col lagenous repair tissue , 

indicating that dysfunction may be the cause of persisting symptoms . 

[f the problem has been present for many months,  although a 

straightforward mechanical condition may be present ,  the chance 

that the Lissues are hypersensitive and deconditioned should  be borne 

in mind. Chronic pain syndromes often complicate the management 

of persistent pain and may, though not always , make treatment less 

effective. Pain that has been present for many months , as well as having 

a poorer prognosis, may respond more slowly when it does respond .  

Many patients have a long or  recurrent history of their problem,  and 

therefore the educational component of management is particularly 

important to improve their future self-care . The duration of the 

episode th LlS provides diagnostic and prognostic information. 
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The length of time that the patient has had symptoms can also gUide 

us in deciding how vigorous we can be with mechanical assessment 

procedures. If a patient has had symptoms for several months and 

has been able to work or remain active during this t ime , he or she 

will  probably have placed more stress on the structures at fau lt than 

we are l ikely to apply during our assessment process. This allows us 

to be fairly vigorous with the overall mechanical assessment. However, 

someone who presents with a very recent onset needs to be examined 

with more care , at least initially. 

Status 

It is important to know i f  the patient thinks their  problem is 

improving, worsen ing or u nchanging. Judgements about the status 

of a condition may be based on five criteria (Table 14 3). 

Table 14.3 Criteria for defining status of condition 

Criteri.a 

Time 

Intensity 

Referral of pain 

Mechanical presentation 

Activity limitation 

Dimensions 

Constant / inlermiLlent 
Frequency increase / decrease 

Increase / decrease 

Centralising / peripheralising 

Movement increase or decrease 

Increase / decrease 

When the patient reports that their condition is improving, a review 

of the problem and its prognosis is often all that is required Avoid 

the inclination to embark on a programme of passive therapies. 1£ 

history and evaluation of repeated movements confirm the process 

of recovery is under way, continuing at a steady rate and accompanied 

by improvement in function , there is no justification for any intervention 

other than education and assurance, unless or until  progress comes 

to a halt . Provide guidelines for the progression of activity and 

exercise, and give advice on posture where necessary, but such patients 

do not require attending a c l inic for regular 'treatment ' .  

If the pain is  unchanging, a routine approach to the assessment can 

p roceed. S table  and persisten t  symptoms general ly permit  a 

reasonably vigorous approach to assessment and management. 

D e rangement or dysfu nction may cause pain and functional  

impairment that  may continue unabated for weeks or months, and 

may only be exposed using vigorous procedures. 
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If the patient reports pain that has persisted for many months, which 

may be constant or intermittent , and classification according to one 

of the mechanical syndromes is unclear, then a chronic pain syndrome 

may be suspected. Getting such patients started on regular, graduated 

exercise programmes frequent ly  leads  to an i mprovement  in  

symptoms, function, and patient's perceived self-efficacy Initially they 

may experience an exaggeration in symptoms due to the nature of 

chronicity, which is like ly to involve sensi tisation of certain tissues. 

They should be encouraged to pace their activities, not do too much 

too soon, and alternate activity with rest .  Unless findings emerge 

from the assessment process that suggest further tests or more caution 

is required,  education and instruction in a vigorous sel f-treatment 

programme are indicated .  Clinician intervention at this point is 

unnecessary, but may fol low at a later date shoul d  self-treatment and 

guidance fai l to provide improvement .  

In  the  event that the  patient describes that h i s  or  her symptoms are 

worsening since onset ,  it is necessary to investigate the cause of 

deterioration . A rather gentle approach to the mechanical evaluation 

is  a lways reqUired if the patie n t  describes that  their  pa in  is 

progressively increas ing,  and symptom response must be very 

carefully monitored. Under these circumstances, a purely educational 

approach may be indicated, certainly for the first twenty-four to forty

eight hours. Sustained positions may be of more use than repeated 

movements in attempting to improve symptoms. Escalating pain 

intenSity could indicate more serious pathology, but certainly indicates 

an unstable condition in which greater care should be taken .  

Patients whose symptoms are worsening should be seen on a regular 

basis until stability or improvement occurs, or unti l  i t  becomes 

obvious that referral for further investigation is necessary If the patient 

describes any of the 'red flag' indicators of serious pathology or if the 

reactions to mechanical evaluation are atypical or i f  they fai l  to affect 

the symptoms, referral for further investigation should be considered .  

For instance, an inSidiously worsening condition in an older patient 

who looks unwell should be the cause of some concern. Appropriate 

blood tests or radiological assessment may shed l ight on the origin 

of the symptoms in such cases. 
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Onset 

From this question we wish to know what the patient was doing 

when the pain started .  In most instances there is no apparenL reason 

(McKenzie 1 981; Kramer 1 990; Hall eL al. 1 998). 

What the patienL was doing immediately before the onset of pain 

may be important. On further questioning they may reveal that the 

ache started during an activity, for instance an evening spenL silting 

on t he couch watching television. Other patients report the onset of 

pain fol lowing a particularly long drive , a bout of coughing and 

sneezing, or as a consequence of digging in the garden . These activities 

all involve flexion; temporary avoi dance of these postures wi ll 

probably be significant in management. 

Often it is the case that patients are reluctant to accept that there is 

no obvious reason for the onset of symptoms and ascribe a causative 

role to some recent event. When questioned more closely, it is 

apparent that the event - taking some unusual exercise or a fall - is 

a week removed from when the problem actual ly started. It is 

especially important to disabuse patients of misconceived causality 

when it is apportioned to an attempt at exercise . 

Somet imes  back pa in  commences wi th  an obvious incide n t .  

Signi ficant accidents can cause multiple and speci fic injur ies, should 

be treated with caution , and may require further investigation in 

their management (see Red Flags section below) Particular caution 

should be exercised with older women developing severe lumbar or 

thoracic pain from relatively trivial injuries - pOSSibly suspect 

osteoporosis. In ado lescents involved in spon who relate sport

associated onset back pain, pOSSibly suspect spondylolisthesis. 

Where symptoms have commenced for no apparent reason and are 

progressively worsen ing, it is always possible that some more sinister 

cause may be present .  The l ikelihood of the presence of serious 

pathologies should be determined from further 'red flag' questioning. 

Symptoms at onset 

This question is to determine if, since onset , the area where the pain 

is fe lt has changed.  SpeCifically we wisb to know if pain and other 

symptoms are peripheralising into the leg - a worsening scenario -

or i f  there has been a resolving of leg pain that was originally present

an improving scenario. Patients describing symptoms that change 

location always indicates derangement . 
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Constant or intermittent 

This is one of the most important questions we must ask all patients 

with musculoskeletal disorders. Be sure that by 'constant pain' the 

patiem does actually mean that their pain is  there ' 1 00% of  their  

waking day' , from the moment they get up to the moment they fal l  

asleep. Because some patients can always produce their pain with 

cenain movements, they i nterpret this as constancy Pain must be 

classi fied as intermittent even if  there is only half an hour during the 

day when they are pain-free .  

Constam pain is  caused by inflammatory diseases and is presem also 

where patiems have suffered recent t rauma causing an inflammatory 

response. Constant pain can also be the result of constant mechanical 

deformat ion , which is only present in derangement syndrome. 

I f  the cause of the constam ache or pain is chemical, the symptoms 

wi l l  not be reduced or abol ished by mechanica l  assessment  

procedures. Normally innocuous mechanical stresses can become 

pain ful under these circumstances . Movements may e nhance existing 

chemical pain,  but they never reduce or abolish i t  (McKenzie 1 98 1, 

1990) In general, the inflammatory period following trauma does not 

exceed five days (Evans 1980; Hardy 1989). If an inflammatory disease 

or anhropathy is present, chemical pain persists for longer periods. 

If the cause is mechanical in origin ,  movements and positions can 

usually be found that reduce or stop the aching or pain. Constant 

mechanical  pa in  is t h e  resul t  of in terna l  derangement.  The 

derangement syndrome can be associated with a constant ache ,  

whereas patients with the  postural and  dysfunction syndromes do  

not experience constant pain .  Constam pain is more diffi cult to  treat 

than intermillent pain because the patient is usually unable to identify 

a directional or postural preference . 

Chronic pain states usually present with constant pain, which is l ikely 

to worsen in itially on mechanical assessment .  The history will reveal 

the length of t ime symptoms have been present and also may relate 

previous failecl treatments.  

Unremilling, constant pain that does not abate even with recumbency, 

which is worsening, may be caused by serious n on-musculoskeletal 

pathology (see Red Flags section below). 
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A description of intermittent pain generally excludes the possibility 

that the pain is inflammatory. Shoul d  the pain cease at rest or when 

the patient is sti l l ,  the pain is not a result of an inflammatory response 

and must therefore be mechanical in origin .  It coul d  be postural, or 

resul t  from dysfunction or derangement .  Likewise , pain that changes 

location is not the product of an inf lammatory process. However, 

inflammatory pain may spread as it worsens. 

Intermittent pain is relatively easy to treat because i f  there is one 

hour in the day when no mechanical deformation is present, it is 

possible to gradually to extend that pain-free period by duplicating 

the favourable circumstances .  In addition, the patient is usually 

a lready aware of certain movements or positions that bring relief, 

thus indicating the l ike lihood of the presence of a directional or 

postural preference. 

Both a change i n  the frequency of the pain from con stant to 

intermittent or reduction of intermittent pain from one that is present 

most of the time to one that is present only sometimes represents 

improvements in symptomatic presentation . Such improvements 

shoul d  help in the overall assessment of management strategies. It is 

therefore usefu l  to ask about the proportion of the day that pain is 

present.  This could be expressed as a percentage, for instance , 'on 

average , are your symptoms there for 80% of the day, 50% of the 

day, 20% or how much of the timet' Alternatively, patients may report 

that their pain occurs intermittently, and increasing or decreasing 

frequency of pain occurrence can be used to evaluate management 

efficacy. The different ways to measure symptomatic and mechanical 

improvements are consi dered in detai l  in Chapter 16. 

What makes the pain worse I better? 

These questions allow the patient to provide us with the information 

that is likely to lead to the appropriate management. They are designed 

to determine what movements or positions produce or abolish , or 

increase or decrease, mechanical loading and/or deformation of the 

affected structures. It is important to record those movements, 

positions or activities that speCifically reduce or relieve the pain as 

this information will be utilised in our management protocols. It is 

also important to record which movements or activities aggravate 

the symptoms. It is often helpful  at this point in the recording of the 

history to ask, "Of all the things that cause you pain, what bothers 
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you most of a lP" This provides a yardstick by which to measure 

improvement at a later date . 

It is also useful to know which other type of loading strategies, static 

or dynamic, affects the symptoms most .  The patient may reveal that 

sustaining a position reduces their symptoms, and so static forces 

would be explored in the physical examination, or they may reveal 

that a prolonged position produces their pain after a certain time , 

and so imerruption of aggravating postures before pain is created is 

important in management .  As part of the educational strategy, it will  

be necessary temporarily to avoid such causative factors, or alter the 

way an activity is performed so that stresses are lessened .  

SpeCifically, we  must ask about the  effects of  Sitting, standing, walking, 

lying and bending activities on the patients symptoms Everyone is 

subjected to these forces every day, so questioning can generally  be 

confined to what are universal daily activities. Furthermore , i n  these 

positions the anatomical alignment of lumbar joints is relatively well 

understood (see Chapter 6). In general, sitting, driving and bending 

are activities of flexion, standing and walking activities of extension . 

This allows us to determine which situations i ncrease and which 

situations decrease mechanical deformation (McKenzie 1 98 1 ,  1990). 

This inrormation is vital [or optimal management. In lying, the posture 

of the spine varies according to whether the individual adopts a 

supine , prone or side lying position. 

When asking about the effect of rising from a sitting or forward flexed 

position, we wish to know if they have difficulty assuming the upright 

posture arter a period of prolonged flexion. This usually indicates 

the presence of a posterior derangement .  In this situation, deformation 

appears to occur fol lowing prolonged flexion that inhibits or prevents 

immediate curve reversal of the spine into extension, or e lse the act 

or leaning forward in order to stand may cause a momentary increase 

in pain prior to standing erect .  

We also wish to know ir the symptoms are better when the patient is  

st i l l  or beLLer when on the move . Very often patients fee l  less pain 

when they are moving regularly and worse when sti l l .  These patients 

often respond well to an exercise programme. Some patients with 

more severe conditions only gain some relief when they are still. 
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I f  symptoms are intermittent, it is important Lo know the posi�ions, 

movements or activities that produce the pain .  We also wish to know 

if these activities consistently produce the pain , and whaL happens 

when the activity is stopped. If pain is always broughL on by Lhe 

same aCLivity and ceases shortly after cessation of that aCLivity, we may 

begin to suspect dysfunction. Conversely, if activities are sometimes 

painful and sometimes noL, derangement is usually implicated .  

It is  helpful to know if the movement that relieves or aggravates Lhe 

pain brings about a lasting improvement or worsening. A lasting 

improvement following a particular loading strategy gives a useful 

idea about self-treatment procedures. If pain is produced by cenain 

activities, but quickly abates once the movement ceases, the disorder 

is at a reasonably stable stage . If pain remains worse for hours afLer a 

relatively trivial movement or sustained posLure , the disorder is l ikely 

to be an unstable  derangement. Thus, knOWing if the pain remains 

worse or bette r afterwards has imponam implications for self

treatment procedures. 

If uncertainty exists as to whether a condition is spinal or peripheral ,  

the activities that produce or aggravaLe symptoms may also be helpful 

in determining the source of the problem. 

Some paLients who have had pain for a long Lime can have difficulty 

in determining what makes their symptoms better or worse . Funher 

detailed questioning may provide the relevant informaLion. However, 

at times patients may have become incapable of analysing their pain, 

or movements and positions may have no consistent affect upon their 

symptoms, in which case the information obtained from the history 

is insufficient, and during the physical examination it is essential LO 

produce a change of symptoms by utilising end-range repeated 

movements and sustained positions.  An indeterminate effect of 

loading strategies on symptoms is common in chronic pain SLaLes, 

when mechanical factors have become less relevant to pain persisLence . 

Diurnal pattern 

We wish to know if there is any consistent patLern to the symptoms 

during the day. Are they better or worse first thing in the morning? 

Do they get beLLer or worse as the day goes on? WhaL happens to Lhe 

symptoms in the evening? Does the pain wake them aL night? Their 

answers provide some clues as to the effect of  di fferent activities over 

t ime and the effect of general activity compared to rest . 
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The diurnal pat tern of symptoms can give an indication of overal l  

prognosis. Patients who report they are better as the day progresses 

frequent ly do wel l ,  while those who report they are worse as the day 

progresses may have a poor prognosis. This depends, however, on 

the postures adopted during the day. If they are worse as a result  of 

silt ing all day, posture correction and appropriate exercise is usually 

effective . If the patient reports t hat they are worse in the morning, it  

can be useful to know if this is on waking, or on rising, when they 

are first bearing weight .  If they are worse on waking, performance of 

extension in lying should be investigated before get ting out of bed. 

Some patients report that their worst symptoms are always in the 

night and the first few hours of the morning, but then once they are 

moving symptoms are much beller [or the rest of the day. Sometimes 

this is accompanied by a painful limitation to extension. Such scenarios 

frequently respond well to an extension principle exercise programme. 

Patients with back pain are often woken by pain at night, but generally 

fall back to sleep quite qUickly with a change of position (Boissonnault 

and Di Fabio 1996). Night pain per se is not an indication of serious 

pathology. If night pain is a problem, the sleeping posit ion or surface 

of the bed may need to be considered. Night pain that drives the 

individual from the bed and prevents further rest may be an indicator 

of serious pathology. 

When marking the form, circle an activity if it always makes the pain 

worse or better, underline it if it sometimes makes the pain worse or 

beller, and cross it through if  it has no e ffect. 

Previous history 

Back pain / treatment 

At this point we wish to know their history of back pain. Is this their 

fi rst episode? Have they had previous episodes? Just a few episodes, 

or many? How frequent have they been? We wish to know if  previous 

episodes have been the same as this one or if there is a gradual 

worsening of symptoms with repeated episodes .  Is the site of pain 

the same , or has it spread? How long have previous episodes lasted? 

Is this one about the same? 

We also wish to know in brief what , if any treatment ,  they have 

received before . Particularly we are interested in anything that the 
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patient thinks was e ffective . Also, i f  they have been given exercises 

before, what were they, what effect did they have, are they sti l l  doing 

them, and with what e ffect nowl 

X-ray I imaging 

Has the patient received radiography or another form o[ spinal 

imagingl The results are not particularly important to us as Lhe 

abnormal morphology portrayed may have little beari.ng on the 

presenting symptoms, but in certain cl inical presentations imaging 

may be necessary to exclude fractures or other specific pathology -

[or i.nstance, follOwing trauma, adolescent back pain relaLed to sports, 

or degenerative or osteoporotic changes in older people. 

Specific questions 

Tingling I numbness I weakness I disturbed gait 

The a im of these questions  is to hel p ident i fy ce rt a i n  speci fic 

pathologies. The presence of paraesthesia and/or numbness should 

be enquired about if the patien t  reports leg pain .  This may be an 

i ndication of  nerve root involvement, although this is nOL always so 

(Rankine et al. 1 998). Nerve root involvement may also be suspected 

i f  the patient reports foot drop or weakness when pushing off during 

walking; there fore the patient is questioned about wheLher their gait 

is normal or has changed WiLh the onset of their back problem. 

Red Flags 

The a im of these questions is to help exclude cert a i n  speci fic 

pathologies that contraindicate mechanical therapy and may need 

urgent onward referral. In particular we are concerned abouL cancer, 

systemic disease, fractures,  cauda equina syndrome and cord signs

for further description of these pathologies, see ChapLer Twelve . The 

questions do not allow diagnosis of these problems, but may lead Lo 

suspicion of them, especially when response to mechanical evaluation 

is atypical Sometimes i t  may be clear just [rom the history alone that 

sinister pathology must be considered in the di fferenLial diagnosis, 

in which case no further testing should be done . At any point if any 

of these specific pathologies are suspected Lhen speCialist referral is 

indicated, and in the case o[ suspected cauda equina syndrome this 

is urgent .  

Serious spinal pathology accounts for less than 1 % of  all back pain 

(Waddell 1998 ;  CSAG 1 994) . Inflammatory arthropathy also accounts 
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for less than 1 % of all back pain .  These specific conditions are rare , 

but they will  be missed if they are not at least considered .  This is the 

basis of the triage system - to filter out those few individuals who 

need further investigation and referral . At this point exact diagnosis 

is not necessary, but suspicion of serious spinal pathology demands 

action . A simple screening process can be conducted if a few factors 

are considered. 

Deyo et  aJ .  ( 1 992) and Waddell ( 1 998) identified a few key features 

that disti nguished patients with serious spinal pathology These came 

to be termed 'red flags' (AHCPR 1 994; (SAG 1 994). The physical 

exami nation is less useful in identifying serious spinal pathology than 

certain features to be discovered in the history-taking. Most simple 

backache affects the lumbar region , varies with time and activi ty, 

especially affects the middle-aged and does not impact upon general 

health .  Serious spinal pathology has the opposite features and offers 

warning signs in the history (Waddell 1 998) 

Table 1 4 .4 Features of history ('red flags') that may indicate 

serious spinal pathology 

Age. Those under 20  and those over 55 with a new onset o f  back pain 
sh ould be considered carefu l ly. Structural problems s u c h  as 
spondylolisthesis should be considered in the young group; tumours 
or osteoporosis are more likely in the older group. ApproXimately 
80% of pat ients with cancer are over 50 years of age (Deyo et al 1992) .  

Non-mechanical back pain. Normally back pain varies over time and 
with di fferent act ivities. Some movements make t he pain worse and 
some make it better. In contrast , non-mechanical back pain is o ften 
unrelated to activity, o ften gets gradually worse, rest or exercises do 
not relieve it  and pain may be worse at nigh l .  Most patients with 
cancer-related back pain repo n that it is unrelieved with recumbency 
(senSitivity >0.90), but the finding is non-specific (Deyo et al. 1 992) 

Thoracic pain may be a warning sign.  

Violent trauma. Considerable force may cause a fracture. Postmenopausal 
women or patients on systemic steroids may incur fract ured vertebra 
with relatively trivial inj uries. 

Long-term use of steroids can cause bone weakening, and immune 
suppression drugs can predispose to  infection. 

Previous medical history A previous history of cancer has sucb a higb 
specificity (0 98) tbat sucb patients should be considered to have 
cancer-related back pain until proven otberwise (Deyo et al 1 992) .  
However, only about one-third of  patients with cancer have had cancer 
previously (sensitivity 0 . 3 l ) .  

SystemiC symptoms. However severe the back pain ,  a patient with 
ordinary backache is well . If the patient is generally unwell, suffering 
from malai se ,  fever or unintentional weight loss, suspicion should be 
raised. 
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Persistent severe restriction of lumbar Oexion. Most features of t he 
physical examination are unhel pful in determining the presence of 
serious spinal pathology. Severe and persistenL rest riction of Oexion 
may be a waming sign; however, it is also common in acute disc prolapse. 

A normal x-ray and physical examination do not exclude serious spinal 
pathology. 

Bladder function. Abnormal bladder function (retenLion, inconLinence 
or difficulty imitating micturation) is the most consistent feature of 
cauda equina syndrome (Deyo eL  al. 1 992) .  

'Saddle area' anaesthesia. This is  another variable feature of cauda 
equina syndrome.  Additionally, unilateral or bilateral sciatica, mOLOr 
defici t ,  root tension signs and absenL renexes may be noted. 

Suspicion of serious pathology must be made from clinical reasoning 

based on a thorough history-taking. Van den Hoogen eL  al. ( 1 995) 

reviewed several articles that evaluated the accuracy of di fferent items 

of  the clinical presentation in diagnosing vertebral cancer. Individual 

items of history-taking and physical examination in general have low 

sensitivity or spec i ficity. Combinations of factors are more Significant .  

For i nstance , in an individual with several of  the following feat ures , 

suspicions should be raised immediately:  history of progressive , 

insidious back pain ,  unrelieved by recumbency, in an individual over 

50,  with a previous history of cancer, with unexplained weight loss 

and failure to improve with conservative therapy. In a series of nearly 

2 ,000 back pain patients, no cancer was diagnosed in any patient 

who was under 50, without a history of  cancer, without unexplained 

weight loss or who improved with conservative the rapy. Conve rsely, 

these four features identified al l  cancer-related back pain wi th a 

combined senSitivity of 1 00% (Deyo et ai. 1 992)  

Some of these issues have been covered in previous questions Additional 

questions can be i ntroduced if aspects of the presentation demand 

further enquiry, but the fol lowing should always be included : 

Is thei r general health good, fair  or poor? 

Is there any systemic ill health or malaise? 

Is there any history of serious disease? (specifically cancer) 

Has there been any major surgely ? 

Have there been any serious accidents recently ? 

Is thei r bladder function normal Jor them? 

What medications is the patient tahingfor this or any other conditions ?  

Has there been any unexplained weight loss ? 
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Conclusions 

At the end o[ the first page of the assessment sheet ,  certain aspects o[  

the patient's presentation h ave been clearly identified . The clinician 

must fee l  happy to continue to explore mechanical therapy and that 

' red flag' pathology has been discoun ted .  A hypothetical mechanical 

d iagnosis shoul d  be under considera t ion ,  or  possi b l y  a non

mechanical syndrome. I t  is important at this point to summarise 

briefly to the patient the main points in the history from your 

understanding; this ensures that your i mpression of their problem 

accords wi th their knowledge . 

Various issues o[ prognostic significance wil l  have been explored .  This 

includes the stage and status of the condition, its apparent mechanical 

sensitivity, and any 'yellow flag' [actors concerning the patients response 

to the problem. The mechanical sensitivity, as in the aggravating and 

rel ieving factors, provides clues for management strategies .  

A range o[ baseline measurements wil l  have been taken against which 

to judge the effects of subsequent mechanical therapy These include the 

site, spread, temporal component of the pain and functional l imitations. 

Informat ion gained during the h istory-taking should provide insights 

into what needs to be explored in the physical examination and how 

vigorous it can be. For instance, should a neurological examination 

be conducted? Is there a strong suggestion of a directional preference , 

or is a protracted period of exploring loading strategies more l ikely? 
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15: Physical Examination 

Introduction 

The mechanical assessment relates closely to the findings from the 

initial interview. From the history p rovided by the patient ,  the 

clinician should already have gathered sufficient information to be 

making tentative conclusions about certain aspects of  the case . Very 

often it is clear from the history to which mechanical syndrome the 

patient belongs, whether the patient has simple back pain or with 

nerve root involvement and whet her  there exists a d i rect ional  

preference . Details may a lso have been gathered that suggest serious 

spinal pathology, which needs further invest igation . 

The clin ical examination is deSigned to confirm the i nitial findings 

and fu l ly expose the mechanical nature and extent o f  the problem.  

The two parts o f  the first day's assessment should thus produce a 

good general picture of the patient's symptomatic and mechanical 

presentations. From these findings will come the optimal management 

of the condition . The whole assessment provides basel ine measures 

of pain, movement and function against which to judge the worth of  

any subsequent intervention . The information also gives prognostic 

indicators, derived from such i tems as the duration of  the problem, 

previous history, the age of  the patient or the constancy of the pain. 

The physical examinat ion involves var ious observat ions and 

movements about which the c l inician must make j udgements. It 

should be remembered that such perceptual tests, in which a human 

being is the measuring device,  are bedevilled by variability of results .  

Intraobserver and interobserver variab il ity is seen as the inevitable 

consequence of such perceptual tests (Gray 1997) Although we 

cannot totally prevent this p henomenon, we can limit its impact by 

conducting the examination in the same way each time it is done . 

Clinicians need to perform tests consistently on each occasion, and 

patients must always start from the same position - in this way we 

can be more cert ain that d i fferent test results reflect changes in the 

mechanical presentation rather than being the faul t  of  inconsistent 

examination technique . 

Given that a high level of observer error is present during the taking 

of the history and the performance of  the physical  examination, i t  
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has been proposed that if a lo t  of detai led information is sought much 

of it will be unreliable (Nelson et al. 1979) If the examination is limiLed, 

the rel iabil ity of  the information gaLhered is beLter. It is especially 

i mportant not to complicate the physical exam ination with an 

excessive number of tesLS and movements .  Multiple LesLs have a high 

probability of generating unreliable informaL ion , and may only serve 

to confuse rather than enlighten the examining clinician . 

Sec L ions in Lhis chapter are as follows: 

aims of  physical examination 

sitting posture and its e ffects on pain 

standing posture 

neurological tests 

movement loss 

repeated movements 

• examination of repeated movements  

examination of  sustained postures 

testing inconclusive 

other examination procedures. 

Aims of physical examination 

During the physical examinaLion the fol lowing poi nts should be 

exposed : 

• usual posture 

• symptomaLic response to posture correcLion 

• any obvious deformities or asymmetries t haL are relaLed to Lhis 

episode 

• base line measures of mechanical presentation 

• neurological examination 

• symptomatic and mechanical response to repeaLed movemenLs. 

The fol lowing conclusions should be made : 

• syndrome classi fication 
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appropriate therapeutic loading strategy, or 

appropriate testing for loading strategy. 

Sitting posture and its effects on pain 

If dur i ng the history-taking the patient has been seated unsupported 

on a plinth or examination couch, we are able to observe their natural 

u nsupported seating posture Often patients sit slouched or in  a 

posture o f  nexion; sometimes they move about showing obvious 

discomfort in that position, or lean to one side to reduce weight

bearing on the painfu l  side . The posture can be observed without 

the patien t's awareness. Some pat ients  are more aware of the 

relationship between their posture and pain and make an attempt to 

si t  upright as experience has told them this is easier. Such patients 

are few. 

An im portant component and often helpfu l  indication of the nature 

of the patient's problem can be obtained immediately fol lowing the 

interview process. At the conclusion of the interview, they have been 

sitting in a relaxed posture for fi fteen to twenty minutes. Very o ften 

this means they have been in a posture of  sustained flexion for that 

length of time . It is valuable at this point to test the e ffect of  posture 

correction on their symptoms. As when evaluating any mechanical 

loading strategy on the symptomatic presentation , the present level 

of symptoms should first be noted. 'While  you are sitting here now, 

do you have back pain?' I f  symptoms are present ,  we also wish to 

know where they are located, as wel l  as the most distal extent of any 

referred pain .  Enquiry may reveal a gradual worsening of  symptoms 

whi le  they have been sitt ing. 

Posture correction is then performed by the c l inician , which ensures 

the lumbar spine is pul led into extension (see procedure 4, Chapter 

17). Ask the pat ient ,  'What e ffect  does that have on your pain? Does 

it make i t  better, worse or have no effect?' 1f referred symptoms are 

present ,  we wish to know the e ffect of posture correction on the 

most distal area of pain .  Symptom response wil l  vary. O ften patients 

report an easing or cent ralising of back or referred symptoms. This 

should confirm a directional preference that has a lready been exposed 

during the history-taking and is a lso is a useful teaching tool for the 

patient .  Sometimes posture correction aggravates sym ptoms, and less 

often has no effect. Each of these responses often parallels information 
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Photos 2, 3, 4: 

A t the conclusion of the 

IJistory alld wbile the patient 

is still slouched, ask, 'ln tbis 

/Josition, wbal pain do you 

IJave?' Record tbe location (2). 

Tben press tbe pa tiel'lt's upper 

sternum, at tbe same time 

pulling the lower back into 

lordosis, thus guiding tbe 

patient into a lordotic sitting 

posture (.3). I-hwing corrected 

/be pa.tient's j1exed posture, 

ask, 'Wbat do you 

feel in tbis position?' Record 

/be effects of posture 

correction (4). 
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2 

4 

3 

thaL  t h e  p ati em has  a l ready 

provided about aggravaLing and 

relieving ractors .  WhaLever  the 

response , knowledge is provided 

about their response lO loading 

straLegies that helps to provide 

the appropriate management. 

After prolonged siLL ing, the e frecL 

or restoring the lordosis may be 

to centralise, reduce or increase 

the pain .  In m ore severe , acute 

cases,  posture correc L ion may 

aggrava te  sy m p L o ms , as t he 

weight -bearing nature and speed 

or appl ication or eXLension is a 

problem rather than the direction i tselL On other occasions i L could 

be an early indication or the need to explore rrontal plane movements. 

The i ncrease of pain can be due to the speed of adopting the extended 

posture - a usefu l  check is to compare the response to posture 

correction arter rifteen m inutes of sitting to the response arLer a series 

or extension exercises. It wi ll generally be made easier. 

The variabil ity of symptom response only occurs in derangement 

syndrome when posture correction may reduce , abolish, centralise , 



P I I Y S I CAL EXAMINAT I O N  

increase , produce or peripheralise symptoms. In posture syndrome , 

posture correction abolishes symptoms immediately or within a 

minute or two , which wil l  not return during the rest of the physical  

examinat ion . In extension, dysfu nction syndrome posture correction 

may produce symptoms,  and in  flex ion  dysfu nct ion posture 

correction may abolish symptoms. 

Standing posture 

The pat ient is then asked to remove their shoes, expose their lower 

back and stand [acing away from the examining c linician . They may 

display problems wi th curve reversal upon moving from the flexed 

Si lt ing posture to the erect standing position . A consistent position 

wi l l  be obtained i f  they are asked to stand with their legs apart and 

their arms relaxed by their side . Observation , along with palpation,  

is one of  the least reliable aspects of  examination (Kilby et  al. 1990; 

Donahue et al. 1996); t herefore any observed minor abnormality 

should always be used as part o f  the overa l l  examination findings 

and never taken on its own to j ustify management. The more extreme 

cases of l ateral shift or l umbar kyphosis , which will determine 

treatment direction, are apparent and cannot be missed. The follOwing 

features are observed .  

5 

1'1)0105: Sian.ding posture. 

Obsertle slanding posture: cbeck 

lordosis, c/)eckfor presen.ce of lateral 

sbiP, igllore lIIil10r asymmetfJl. 

Lordosis 

T he most common devia t ion 

from normal  i s  the fla t t ened  

lumbar spine or  reduced lordosis 

( Mc Ke nzie 1981). Muc h  less 

commonly, the l umbar lordosis 

i s  accen t u at e d . In espec ia l ly  

severe and acute cases, sometimes 

the patient has been forced into 

a posture of kyphosis by the 

problem, and they are unable to 

tolerate standing upright at a l l .  

Lateral shift 

A departure from the midline,  

causing a l a teral shi ft ,  may be 

detected. This can be noted from 

t he sagi t t a l  a l ignment  o f  t he 
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lumbar spine , and,  sometimes more easily, by the distance between 

the trunk and the arms, which wil l be symmetrical . 

When the upper part of the body is sh i fted to the right relative to the 

lower part , that is,  the vertebra above has shi fted right carrying the 

rest of  the body with it,  this is described as a right lateral shift 

(McKenzie 1981) The converse s ituation is a left lateral  shi ft . 

A lateral  shift may be present [or several reasons. It could have always 

been present and not be related at al l  to the present episode of pain -

a congenital anoma ly may be the cause , or there may be some remote 

mechanical asymmetry, such as leg length inequal i ty or pelvic t i l t .  

Those who have a congeni tal scol iosis are a t  no  greater risk o f  

developing back pain than those without ; asymmetry is  not a cause 

of back pain (Dieck et al. 1985) 

I t  is important to determine i f  it has always been present or if the 

shi ft came on at  the same time as the back pain .  Derangement of 

intervertebral discs is bel i eved to be the cause of shi fts related to 

back problems (O'Connel l  1943, 1951; Spurl ing and Grantham 1940; 

Falconer et al. 1948). However, it should also be noted that very rare 

causes of non-mechanical back pain ,  such as osteoid-osteoma and 

disci t is ,  are a lso associated with rapid onset scoliosis (Keirn and Reina 

1975; Greene 2001) If the shift came on at the same time as the back 

pain ,  and t here fore is related to i t ,  we need to know i f  it is voluntarily 

maintained or if the patient is unable to correct it . Sometimes patients 

stand with their weight shifted to one side because this is more 

comfortable , but they are perfectly capable of attaining a symmetrical 

posture. This is not a lateral sh i ft .  

Table 15.1 Criteria for a relevant lateral shift 

upper body is viSibly and unmistakably shifted to one side 

onset of shift occurred with back pain 

patient is unable to correct shift voluntarily 

if patient is able to correCL shift, they cannOl maintain correction 

correction affects intensity of symptoms 

correction causes centralisation or worsening of  peripheral symptoms. 

Leg length inequality 

There are various manual methods of measuring leg length,  such as 

palpating or comparing levels of t he i l iac crests and skin creases at 

t he buttocks and knees, or measuring and comparing the length from 
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anterior superior iliac spine to medial malleolus with the legs in  

neutral (Corrigan and Mai t land 1983) . Such methods are unreliable 

and have been associated with errors o f  up to lClu (Friberg 1983) . 

The only rel iable way of assessing leg length inequality is radiography 

of the pelvis. 

In a thousand asymplOmatic subj ects 7% were found to have a 

discrepancy of  hal f an inch or more, when assessed cl inically, while 

the prevalence in a smaller  number of  back pain patients was 22 % 

(Nichols 1960) Friberg (1983) found discrepancies of over 5mm, 

measured radiographically, in 75% of patients and 43% of  controls .  

However, other studies have refuted the relevance of  differences in 

leg length to back pai n .  No signi ficant differences have been found 

in the proport ion of those with leg length inequalities in groups with 

and without back pain (Soukka et  al. 199 1; Pope et  al. 1985) 

Differences greater than 10mm were equally distributed in those with 

disabling back pain as well as t hose without a history o f  back pain . 

In a case-control study with 140 subj ects, lower l imb and pelvic 

asymmetries were as common in the control group as in the back 

pain group (Grundy and Roberts 1984) . 

There is thus a lack of  evidence to substantiate a definite role  for leg 

length inequal ity as a cause of back pain. In a review of  individual 

risk factors, Nachemson and Vingard (2000) l ist eight studies that 

have found a posit ive association between a leg length discrepancy 

of less than 2 .5cm and back pain, and nine studies that have found 

a negative or no association. 

If a relevant discrepancy in leg length is encountered i t  should be 

apparent on examination, and its relevance to symptoms should be 

clear from the history. Standing and walking enhances the back pain 

and sitting rel ieves i t .  Where i t  is relevant ,  adj ustment of the  

discrepancy by placing a book under the foot for five to ten minutes 

causes immediate improvement,  and removing i t  causes symptoms 

to return. 

Neurological tests 

I f  a neurological examination is deemed necessary, this is a suitable 

time to pe rform i t .  It is important that a neurological examination be 

conducted before the instigation of an exercise program m e  so t hat 
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the e ffect of exercises on nerve root signs and symptoms can be 

monitored . One should be conducted i f  nerve root involvement is 

suspected. 

Table 15.2 Criteria for conducting a neurological examination 

paraesthesia in the leg 

weakness in the leg 

thigh or leg symptoms, especially in  a radicular pattern. 

Neurological examination may involve rour components: 

sensation 

muscle power 

renexes 

nerve tension tests. 

Comparing the perception of light touch with the opposite limb tests 

sensation. More sophisticated testing can be done using sharp or 

blunt instru ments in the affected dermatome . The distal end of the 

dermatome is  the area that should be tested as this is the area most 

l i kely to be affected .  

While the patient i s  standing, they can b e  asked to walk o n  thei r toes 

(S 1) and on thei r  heels (L 4) S itt ing or standing, extensor hallucis 

longus (L5) and dorsiflexion (L4) can be tested,  and the sensit ivity 

to touch of  the medial aspect of  the leg (L 4), the big toe (L5) and the 

outer border of the foot (51) on both legs can be compared .  Details 

of the most important neuro logical si gns and symptoms to be 

considere d  are given in Tab le  15 . 3  and F igu re 15 . 1. Diffe rent 

authori t ies give slight ly  different descript ions of the same segmental  

leve l .  This is a reflection of the normal variabil i ty between individuals 

and anomalous patterns of innervation (Kadish and Simmons 1984; 

McCulloch and Waddel l  1980) This causes the overlap between signs 

and symptoms at d i fferent  segmental levels that is commonly 

recorded,  especia l ly L5 and 51 (Konelainen e L  al. 1985 ; Aronson 

and Dunmore 1963; Falconer et al. 1947) . 
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Table 15.3 Typical signs and symptoms associated with L4 - SI 

nerve roots 

Distribution of pain 
and sensory loss 

Motor weakness 

Renex 

L4 

(Anterior th igh) 
Anterior / 
medial leg 
(Great toe) 

Quadriceps 
DorsiOexio n  

(Knee) 

L5 

(Lateral t h igh) 
Lateral leg 
Dorsum of foot 
Great toe 

51 

Posterior th igh 
Posterior leg 
Lateral border of 
foot 
Sole 

Big toe extension Plantarnexion 
Extension of Eversion 
the toes 

Ankle 

Source: Waddell 1998: Nilla r l  (I/. 1993: Smyth and Wright 1958: Butler 1991: Kramer 1990 

Figure 15. 1 Typical areas of pain and sensory loss L4, L5, SI 

L4 L5 

Over 95% of disc herniations occur at the L4 - L5 and L5 - 51 levels, 

thus the nerves most commonly affected are L5 and 51 (Andersson 

and Deyo 1996) . Upper lumbar disc herniations are rare compared 

to herniations in the low lumbar spine, but they do occur. Of seventy

three patients wi th  upper lumbar d i sc  hern ia t ions, 70% had 

involvement of L3, 25% involvement of  L2 and 5% involvement of 

Ll  (Aronson and Dunsmore 1963) Radiation of  pain was primaril y  

over the lateral and anterior aspect of the th igh , and some cutaneous 

sensory loss was present in about 50% of patients in the same area. 

Muscle weakness most ly  affected quadriceps or psoas, but extensor 

hallucis longus was occasional ly affected .  The knee j erk was reduced 

or absent in 50% of patients. 
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Movement loss 

Initial l y  we are interested in assessing the quality of movement and 

pain response . Gathering a picture of their mechanical presentation 

provides a baseline against which to j udge response to management at 

a later date.  The range of movement, movement pathway, pain response , 

confidence and willingness to move , and curve reversal are a l l  

considered .  

If pain is presen t  with the movement , we may a lso wish to know if  

the pain is  presen t  during the movement or at  end-range. Ask the 

patient ,  'Do you have pain as you move , or at the end of movement)' 

If movement is l ess than expected , we a lso wish to know if it is 

l imi ted by pain , or by st iffness - the patient is simply unable to move 

further, but it is not pain that prevents the movement .  

Single movements provide an inadequate mechanical evaluation by 

themselves and rarely provide enough in formation to decide on the 

correct loading strategy. Most i mportantly, in  terms of management 

we wish to know the e ffects of repeated movements and any lasting 

changes that resul t  in the patient 's symptoms. Only when movements 

are repeated do symptom responses become c lear. Repeated movement 

testing is discussed below. 

The patient stands with feet apart so that they bave a good base of 

support , and one movement is performed in each direct ion.  It  is  best 

to give verbal i nstruction and to demonstrate to the patient what i s  

requi red in each case . The follOWing movements are examined 

Flexion 

The patient, standing with feet shoulder-width apart , places their hands 

on the front of their thighs .  Then , maintaining knee extension, they 

run their hands down the front of their legs . They are encouraged to 

go as far as possible - 'further, further, further' . They then immediately 

return to neutral standing. The distance that the hands reach down 

the legs gives an accurate basel ine measure of functional flexion and 

should be noted. We ask if the movement i s  pai n ful , and if so, 'Is it 

painfu l  as you move or only at  the end of movement)' We also ask , 

'Is i t  pain that stops you, or you j ust can't go further)' If it is painful ,  

we need to know where the pain is fel t .  

Loss of  flexion should b e  recorded a s  maj or, moderate o r  minimal. 

Gauging the degree of loss is dependent partly  on the patient 's normal 
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I 
Pbotos 6 .  7 :  RaJlge o/lIIollelllellt i n  standing - j7exioJl. 

Assess fie.'\"ion bejore extension El/slIre jJatient aciJiel'es 1JlClXiJlll111l flexioll. 'Purtbel'; 

jilrtbel;jill'ti.Jel:' 

6 7 

range of movement , which shou ld  be enquired about .  Not everyone 

can touch his or her loes. An approximate l evel of impairment is as 

fol lows: a major loss means they are unable to reach to their knees, a 

rnoderate loss they reach to about their upper shin and a minimal 

loss they reach to their lower shin. F lexion range a lso depends on 

the t ime of day, as range increases from morning to afternoon by 

over ten degrees, with the biggesl change occurring in the first part 

of the day - in comparison , extension range is independent of time 

of day (Ensink et al. 1996) 

The other way that a loss of flexion manifests itsel f  is a deviation 

from the normal sagit tal pathway as flexion is performed.  Any 

asymmelrical impediment to flexion may cause the spine to take the 

path of least resistance ,  resulting in a detour to the right or l e ft .  This 

may occur in an arc-type movement,  the flexion commencing and 

ending in midl ine; or, once movement is commenced,  i t  may d ivert 

from the midl ine and increase its departure as l ong as flexion is 

cont inued . Very often if the deviation is  prevented and the pat ient 

held in  the sagittal p lane , a considerably greater loss of flexion is 

observed with a concomitant increase in pai n .  Deviat ion and l imited 

range may co-exist . 
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I 
Photos 8, 9: Range oj movement in standing - extension. 

Assess extension ajterflexion. Patient should achiel1e maximum extension. 'Fllrtbel; 

jurtbel;jurLber'. El1sure patient returlls to uprigbt position immediately 

8 9 

Deviation in flexion 

McKenzie (1981) identi fied three causes for deviation in flexion . As 

the mechanism is different i n  each case, the treatment must vary 

accordi ngly 

• Derangement .  In the absence of nerve root irritation, deviation 

in this instance generally occurs away from the painful side. 

However, in some patients deviation may vary - one day to the 

right,  one day to the l eft . 

• Dysfunct ion.  This develops following repair after derangement 

and limi tation of flexion. Scarring prevents flexion in the sagiual 

plane, whereas deviation occurs either towards or away from 

the painful side, but never varies. 

• Aclherent nerve root . In this situation , fol lowing the reso\ution 

of sciatica, adhesions or scarring about the nerve root prevents 

(lexion from occurring in the sagittal plane. Adherence of the 

nerve root now acts as an anchor and pulls  the patient towards 

the side of the adherence; deviation and l imitation of (lexion 

may be very severe and always occurs towards the painful side. 

Extension 

With feet about shoulder-width apart to provide a good base of  

support, the patient is asked to place his hands in the smal l of his 
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Photos 10, 1 I :  Side gliding i n  slanding 

-::heck side gliding movement in both directions. 

10 " 

back and bend backwards as far as possible, letting the head arch 

backwards at t he same t ime. They are encouraged to go as far as 

possible - 'further, further, further'. They then immediately return to 

neuLral sLanding. We ask, 'Is iL pain that stops you ,  or you j usL can't 

go furLher?' If iL is painful , we need to know where the pain is fel t .  

Impai rmenL of eXLension is harder LO quanti fy than flexion, but gross 

movement loss is reasonably obvious. Again, loss should be recorded 

as major, moderate or minimal .  DeviaLion may occur on extension, 

bUL Lhis i s  less common Lhan with flexion . This is general l y  the result 

of derangemenL .  

Side gliding 

Movement in the frontal plane is assessed best b y  examining lateral 

gliding of the hips (McKenzie 1981) . During this manoeuvre, upper 

lumbar movement is resLricLed and the focus is on lower lumbar 

moveme1ll , whereas during side bending or lateral flexion most of 

the movement occurs at the upper lumbar segments (Mulvein and 

Jull 1995) When the hips are taken to the left ,  right side glid ing or 

lateral LranslaLion occurs; when the hips are taken to the righ L ,  lefL 

side gliding or l ateral translation occurs. 
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On completion of ten to fifteen movemems the patiem is told to 

relax,  and a fter a minute or two L hey are questioned again about 

their symptom status. At this point we wish to know i f  the area or 

the severity of symptoms has changed or if pain  that was present 

before has been abolished, or i f  pain that was not presenL before has 

been produced.  Afterwards the patient is either 'better' , 'no better', 

'worse', or 'no worse' .  If a patient reports no pain prior LO tesL ing, bUL 

an improvement in  mechanical or symptomatic response occurs 

during repeated movements, this should also be recorded as 'belter' 

afterwards, and the details noted . 

Repeated movements in derangement syndrome 

In derangement syndrome , repeated movements in the direct ion Lhat 

produces greater deformation of  spinal  sLructures wi l l  produce, 

i n c rease or  per ipheral ise t he sy mptoms ,  and frequent ly  may 

additionally cause an obstruction to movement .  The performance of 

movements in the opposite direction reduce deformation of those 

structures, cause reduction in the derangement and bring aboUl an 

abolit ion , decrease or centralisation of symptoms. In this syndrome 

movemenL is usually i mpaired,  but performance of the appropriate 

repeated movement brings about a recovery of all movements, nOL 

j ust the one being repeated. Thus, repeaLed movements are diagnostic 

of the derangement syndrome as well as confirming the direcL ional 

preference of the management straLegy, Lo which clues will have been 

provided in the interview. Once a repeated movement has been found 

that decreases, abolishes or centralises symptoms, anc\Jor improves 

the mechanical presentation,  no further testing is necessary and that 

movement is used in the management strategy. 

Very often a de fin i t e  symptomat ic  and mechanical  response is 

apparent on the occasion of the fi rst assessment , and the hisLory

taking and physical examination produce a consistent picture . At 

times the ini tial response to repeated movements is more equivocal ,  

and after several batches of repeated movement there i s  no change . 

In  such instances repeated movements should be explored vigorously 

over the subsequent day(s) , and other force progressions considered, 

unt i l  e lucidation of  directional pre ference is produced.  

Repeated movements in dysfunction syndrome 

I n  art icular dysfu nct ion syndrome,  repeated movements in the 

d irec t ion  that puts tension on adapt ively shortened structures 

produces e n d-range pa in  on every occasion it is performed .  
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Alternatively, repeated compression of structurally impai red tissue 

could consisLently  reproduce the patient's symptoms at  end-range. 

Repeated movements will nOL make the pati ent progressively worse. 

When they reLurn to the neUlral posi .tion the pain abaLes ,  and neither 

will pain be peripheral ised . On every subsequent occasion the same 

exercise will generate the same response. There wi.ll be no rapid 

change in range of movement.  T hus ,  repeated movements are 

d iagnostic of dys funct ion syndrome and also reveal t he movement 

that requires repet i t ion to remodel adaptively shortened t issues . 

Repeated movements in postural syndrome 

Patients WiLh posture syndrome experience no pain on any tesL 

movements or L heir repeti t ion, and they d isplay no loss of normal 

range of movement . Only with sustained positioning do Lhese patients 

experience Lheir pain. 

Selecting repeated movements 

It is assumed LhaL  the movements having the greatest i nfluence on 

levels of pain wil l also have the greatesL influence on the pathology 

and pain generaLor and can be used LO improve or worsen the 

condition. The movements that usuall y  have the greatest effect on 

pain are flexion and eXLension, although sometimes it is side glid ing. 

For Lh is reason the repeated movement testing initially only uses 

sagiLtal plane movements .  Except in  the case of an obvious lateral 

shift ,  where frontal plane movements are necessary and sagittal plane 

movements are i nitially undesirable, sagi t tal plane movements are 

always explored first . FronLal plane movements are introduced i f  

sagi t tal plane movements worsen or peripheralise symptoms. Lateral 

forces may also be introduced if sagit tal plane forces do not improve 

the symptomatic  or mechanical presentaL ion. Different effects are 

produced when the tes L  movements are performed in standing 

compared wiLh lying positions . 

Once a repeated movemenL decreases, abol i shes or central ises pain ,  

and thus i t  is  apparent that the direct ional preference has been located, 

further test ing is unnecessary. 

Repeated movements - flexion in standing compared to 

flexion in lying 

F lexion is examined in  sLand ing and i n  lying. There are several 

di fferences between t hese two manoeuvres: first the effecL of gravi ty 

is  far greaLer in standing, which can make t hat movement much 

more d i fficu l L  i n  more severe cases . In fl exion  i n  standing the 

C H A I'TER F I  FT E E N  1411 



4121 C H A PTE R F I  FT E E N  THE LU M BAR S P I NE: M EC H A N ICAL D I AG N O S I S  & THERAPY 

movement occurs from the top down (Harada et al. 2000) , whereas 

in flexion in lying it occurs from below upwards. 

Flexion in l ying exerts a stronger stretch ,  especially at L5 - Sl, with 

t he passive overpressure provided by t he arms . Patients with a flexion 

dysfunct ion describe a stretch pain in lying that they may nOl 

experience with flexion in standing. As tension on the lower lumbar 

segments occurs much more qUickly with flexion in lying, pain is 

produced rapidly and then increase as more pressure is  applied . In 

flexion in standing, the same segments do not come under tension 

until near the end of p hysiological flexion, and pain is experienced 

at the end of movement .  

The effects on the sciatic nerve roots are also different between the 

two manoeuvres. In flexion in standing, as long as knee extension is 

maintained, the sciatic nerve comes to be placed on full stretch , 

producing effects identical to those obtained in a straight leg raising 

test (McKenzie 1981) Flexion in lying, performed with hip and knee 

flexion as described ,  has the opposite e ffec t  on root tension - in this 

position nerve roots are relaxed and a problem with rool adherence 

or root tension wil l  not be ident i fied .  

In flexion in standing, enhancement of pain may be caused by a 

derangement or an adherent nerve root. However, aggravation of 

pain in  flexion in lying can only be caused by a derange ment .  This 

simp le test can be used to differentiate whether sciatic pain results 

from an adherent nerve root or from a derangement (McKenzie 1981) . 

In the presence oj increasing peripheral pain or peripheralisation, 

continuing repetitions oj flexion should not be performed as a worsening 

oj symptoms may ensue. Very often the patient's h istory makes it clear 

that sustained flexion , such as sitting or driving, makes their symptoms 

worse . In such instances a protracted testing of flexion is unnecessary 

Repeated movements - extension in standing compared to 

extension in lying 

Extension is also examined in standing and lying. The different 

man oeuvre s ,  as w i t h  flexion , can produce markedly d i fferent 

symptomatic responses. The gravitational forces are different in the 

two positions. In extension in lying the force is a lmost perpendicular 

to the plane of the motion segments and, coupled with the weight of 

the pelvis and abdomen , a maximal mechanical effect is produced. 
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The greatest extension stretch that  a person can apply to his  or her 

OWll back is achieved in this position . In extension in standing, the 

gravitational force acts on the segments at an angle of forty-five degrees 

from the perpendicular and therefore is l ess efficien t .  The extension 

range and stretch are never as complete in this position. 

Sometimes in the presence of the compressive force that occurs with 

extension in standing, range can be l imited and symptoms can be 

aggravated . However, reduction of  the same derangement becomes 

possible in extension in lying with the compressive force removed, 

when a gradual accompl ishment of full range is achieved 

Because of these and p ossib ly  o th er u n kn own variables, the 

differences in symptomatic response between a manoeuvre performed 

in standing and lying can be marked . A patient can be made worse 

by repeated extension in standing, but better when extension is 

performed in lying. Flexion in standing can worsen a patien t ,  while  

repeated flexion in lying has no  effect .  

Examination of repeated movements 

In general , a l l  patients should perform the  sagi t ta l  p l ane  test 

movements. If i t  is clear from the history that flexion activities produce 

or worsen tbe patient's symptoms, it  is u nnecessary to test repeated 

flexion extensively, or even at a l l .  In the case of patients with maj or 

acute derangements and severe symptoms, prolonged testing should  

be  avoided . Apart from the exception of lateral shift a lready noted, the 

sagittal plane movements should be performed in the following order. 

Flexion in standing 

The pain status of the patient in neutral standing is recorded prior to 

the performance of  the repeated movements. The patien t ,  standing 

with feet shoulder-width apart and maintaining knee extension, is 

asked to run his or her hands down the front o f  the legs as far as pain 

al lows, and then immediately return to neutral standing. The effects 

on t h e  pain o f  one movement o f  flexion are recorded, and the 

movement is then repeated up to ten times, with the maximum 

possible stretcb being obtained during the last few movements .  The 

effect on pain while the movements are being performed is noted , 

ancl whether pain is felt during the movement or at end-range, as 

well as if there is improvement in the mechanical or symptomatic 

response during the repeated movements. Most importantly, the pain 
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Pbotos 1 2, 13: Effects of repeated movernents: j lexion in standing 

Ajler determining pre-test level and location of 1I10S/ dis/al syIl1P/OJ/l. test effec/s of 

repeated movement in standing, j7e.-.:iol1 first. 'Fur/bel:fllrtlJel;furlbel:' Record effec/ 

011 level and location of pain. 

1 2  13 

status is then recorded a minute or two after the complelion of the 

repeated movements. Note is made of any changes in range that 

accompany the repeated movements. 

Extension in standing 

The pain status of the patient in neutral slanding is recorded prior to 

the performance of the repeated movements. The patient stands with 

feet shoulder-width apart for a good base of support , wilh hands in 

the small o f  the back to act as a ful crum. He or she l hen bends 

backwards as far as possible, letting the head drop backwards also , 

and then returns to neutral standing. The lest movement is performed 

once and its effect on pain is recorded . The patient is then asked to 

repeat the movement up to ten times, ensuring that the maximum 

possible stretch is obtained during the last few movements. The effect 

on pain while the movements are being performed is noted ,  and 

whether pain is felt during the movement or at end-range, as well as 

i f  t here is improvement in the mechanical or symptomatic response 

during the repeated movements. Most importantly, the pain status is 

then recorded a minute or two after the completion of  the repealed 

movements. Note is made of any changes in range thal accompany 

the repeated movements. 
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Photos 1 4 ,  15: Effects of repeated movements: extension i n  standing. 

After deterlllin ing jJre-test level and location of most distal symptom, test effects of 

repeating movement in standing, extension second. 'Fu.rthe,; fu,'IIJer, further:' 

Afterwards recon:1 effect on level and location of pain. 

1 4  1 5  

Flexion i n  lying 

The pain status of the patient in crook lying is recorded prior to the 

performance of the repeated movements. From supine with hips and 

knees bent so the feet rest flat on the p l inth, the patient brings the 

knees up to the chest. The knees are clasped with the hands and a 

firm overpressure is applied to produce maximum possible lumbar 

flexion. The legs are then returned to the starting position and the 
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effect of the movement on the pain is recorded . 

The pat ient  i s  t h en asked to repeat the  

movement up to  ten t imes, ensuring that the 

maximum possible stretch is obtained during 

the lasL few movements. The effect on pain 

while the movements are being performed is 

Photo 1 6: Effects of repeated movements:Jlexion in lying. 

Aftet· determining pre-test level and location of I'I'lOSI 

distal symptom, test effects of repeating movement in 

lying, Jlexion first. 'Furthe,; further; furtlJel:'Afterwards 

record effect on level and location of pain. 

noted ,  and whether pain is felt during the 

movement or at end -range, as well as i f  

there i s  improvement i n  the mechanical or 

sympLOmatic response during the repeated 

movemenLs. MOSL importantly, the pain status 

is then recorded a minute or two after the 

completion of the repeaLed movements. Note is 

made of any changes in range that accompany 

the repeated movements. 
1 6  
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I Pboto 1 7: Effects oj"epeated 11101 iernents: e.'I'.'tensiol1 in lying. Extension in lying 

1 7  

After determining pre-test level and location 

o f  most  d i s t a l  s ym p t o m ,  t es L  e ffec L s  o f  

repeat ing movement in  l ying i n  extension 

next . 'Further, further, further.' Breathe OUL 

w i t h  t h e  l as t  t h ree  o f  t e n , so t h e  

back sags further. Afterwards record any 

difference in  the level or location of pain. 

The pain status of  the patient in prone lying is 

recorded prior to  the performance of  the 

repeated movements .  With hands directly 

under  the  shoul ders ,  the pat ient  raises the i r  upper  body by 

straightening their arms, at the same t ime as  the thighs and legs 

remain on the plinth. The patient is encouraged to concentraLe the 

bending movement at the low back. They then return to the starting 

position and the e ffects of the movement on the pain are recorded. 

The patient is then asked to repeat the movement up to Len L imes, 

ensuring that the maximum possible stretch is obtained during the 

l ast three or four movements. To do Lhis the patient is encouraged LO 

attain full elbow extension as the arms are straighLened , and at the 

same time allow t he body to sag at the lower back.  The effecL on pain 

whi le the movements are being performed is noted, and wheLher 

pain is felt during t he movement or at end-range , as well as if Lhere 

is improvement in the mechanical or symptomatic response during 

the repeated move ments. Most important ly, the pain status is then 

recorded a minute or two after the completion of the repeaLed 

movements. Note is made of any changes in range that accompany 

the repeated movements. 

If sympLoms that were abolished recur after the patient has slOod up 

again, the reductive process should be repeated and care should be 

taken thaL the patient maintains the lordosis as they get up from the 

plinth . An assessment should be made of the e ffects of repeaLing 

extension in lying, or whatever was the reductive movement , over 

the followi.ng twenty-four hours with attention to posture. 
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Pl.lOtOS 18, 1 9: EJlects of repeated mouements:side gliding i n  standing. 

AJler deterlllinillg pre-lest lel'el alld locatioll of most distal symjJtom, test effects of 

repeated side gliding if sagittal testing is i1lconc/usille. 

First bips awayfrolll tbe painful side. AJlerwards record effect 011 lellel and 

location ofpain ( 1 8). Tben, if necessar)" towards tbe painflll side (19). 

18 1 9  

Side glide in standing 

This manoeuvre wil l  not be routinely done as a repeated movement , 

but always as a single test movement to gain a baseline impression of 

frontal plane movements. Frontal plane repeated movements may 

be required on the first day's assessment i f  there is lack of response 

to pure sagitlal plane movements.  They a re requi red on the first day 

if there is a clear indication of a relevant lateral component (Table 

15 .4) Either a clear lateral shi ft might be present (see Table 15 .1) or 

i t  rapidly becomes apparent that sagittal loading strategies cause 

symptoms to worsen or peripheralise . 

The c l inician should  demonstrate to the patient what is requi red 

and assist them in the manoeuvre i f  necessary as some patients find  

it d i fficul t  to perform this action. The  pat ient stands wi th  feet  

shoulder-width apart To perform right side gliding they take their 

hips to their left while their trunk remains in  neutral . To assist with 

this movement , the c linician places one hand on the left shoulder and 

the opposite hand on the right i liac crest ,  and presses both towards 

the midline. The shoulders should always remain parallel to the ground. 

One movement is performed and the e ffect of the movement on the 

pain is recorded . The patient is then asked to repeat the movement 

up to ten t imes, ensur i ng that the maximum possible stretch i s  
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obtained during the last few movements. To do this , overpressure 

can be added to the patient's opposite shoulder and i l iac crest to 

generate a 'squeezing' effect . The e ffect on pain while the movements 

are being performed is noted, as wel l  as if there is improvement i n  

t h e  mechanica l  or symptomatic response during t h e  repeated 

movements .  Most importantly, the pain status is recorded after 

comple t ion of the repeated movements .  Single and repeated 

movements and their  e ffect on pain may also, where uncertainty sti l l  

exists , be examined to the opposite side . Note i s  made of any changes 

in range that accompany the repeated movements. 

W hen a lateral shift deformity (Table 1 5 . 1 )  is present, clinician assistance 

is invariabl y  reqUired.  When side gliding is painfu l  but not b locked, 

clinician assistance is usually unnecessary. 

Symptoms may initial ly require sagittal plane forces , and then when 

i mprovements plateau, lateral forces. Equally the opposite may occur, 

that frontal plane forces are first requi red to centralise or reduce 

symptoms, but when improvements cease , sagittal p lane forces must 

be introduced.  

Table 15.4 Criteria for a relevant lateral component 

acute lateral shift deformity or l oss of frontal plane movements and/ 
o r  

unilateral / asymmetrical symptoms 

symptoms fail to improve with sagit ta l  p lane forces or 

symptoms worsen with sagit ta l  plane forces and 

symptoms improve with frontal plane forces. 

Examination of sustained postures 

Besi.des repeated movements, in some cases where t he i.dentific ation 

of  directional preference is elusive , static tests or sustained postures 

also need to be explored. The effect of prolonged loading at end

range while sitting and subsequent correction of  posture should be 

routinely done and is discussed above . Other static tests are used as 

appropriate from the patient's history and physical examination.  Long 

sitting, for exampl e ,  somet imes provokes sciatic pain where that 

symptom is fel t  in termittently. Sustained end-range extension is a 

provocative test procedure used in patients who are suspected of 

having an anterior derangement.  
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Some derangements respond better to sustained rather than repeated 

movements, usually when time is an important factor. Static positions 

can be very important procedures in derangements that require a 

sustained time element in their reduction. For instance, some patients 

may not tolerate extension in lying, but improve with static prone lying. 

One clue for the need to apply static tests is revealed when a patient 

describes their symptoms as being better when moving and worse 

when sti l l .  If repeated movements fai l  to provoke symptoms, static 

tests may expose the true nature of  the problem. This is especially 

likely in patients with postural syndrome or patients with intermittent 

symptoms in derangement .  

Pre-existing symptoms should be noted prior to the patient assuming 

the static test and monitored both during and after. Postures can be 

sustained for up to five minutes .  Static mechanical evaluation can be 

conducted in the following positions: 

silting slouched 

• long silting 

Sitting erect 

standing slouched 

standing erect 

lying prone in extension. 

Testing inconclusive 

If testing has not produced a clear symptom response, so the patient 

is no better or unaffected by extension in l ying, certain procedures 

may help to clarify a directional preference on day one. Overpressure 

may be applied in extension to see if this generates a favourable 

response. The patient lies prone and relaxed, the therapist hand 

placement is as for extension mobi l isation (procedure 7) , and a 

gradual slow increase of extension pressure by weight transference 

is made until the patient is able to identify a response. 'When I apply 

more pressure, do you feel more pain , less pain or is there no effect? '  

A favourable response indicates extension , otherwise the lateral 

component should be explored . 
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Pboto 20: Evtension 

oueljJresslI reo 

II testillg extension is 

inconclllsiue, determine 'I 

lJ70re jJressllre causes nzore or 

less pail1. APIJIy an extensiun 

oueljJressul·e. II more pressure 

causes less pain, progressions 

are indicated. II more pressure 

callses /JIore pain, other leuels 

lIlay be tried orIorce 

altenlC/lil les may be reqllired. 

Photo 2 i: K"lCtension in lying 

witb hips off centre. 

If testing is inconclusiue and 

IJain unilateral asymrnetrical, 

place hips off centre, away 

Irom tbe side oI lx/in and 

repeal e.YleJision in �ying. 

Pboto 22: t.:vten.sion in lying 

witb bilJS o lf cen.tre witb 

lateral oue/pressure. 

I{ necessary, the clinician can 

apply oue/jJressllre to retain 

tbe jiosition of the bijis 

durillg the e.'\:(ellsioJl 

IJ roced / Ire. 

Photu 23: Side gliding 

A lateral Iorce may be 

ajJfJlied in standing iI tbis 

appears inadeqllate in lying. 

Repeat side gliding in 

sta nding, moue bijJs away 

from tbe side uIpain. 
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20 2 1  

22 23 

If patients  have uni.lateral or asymmetrical symptoms, the lateral 

component can be explored and again overpressure can be appl ied . 

If a definite symptomatic or mechanical response has not been elicited 

during the physical examination despite application of t he above 

strategies, t hen the mechanical evaluation may be continued with 

the pat ient performing a specific loading strategy at home Patients 

should be told about the expected symptom response and warned 

about peripherahsation . If the patient's condition is severe or worsening, 
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they should be reviewed wi th in twenty-four hours. Frequently when 

pat ients have repeated an exercise regularly over a day or two a more 

d istinct response occurs, and th is  becomes clear at review. The 

presence of a mechanical syndrome should be determined within 

five treatment sessions; often i t  wi l l  be much sooner. 

Other examination procedures 

At this stage fu rther examination procedures should not be used 

until a thorough mechanical evaluat ion, which includes a trial of 

therapeut ic  exerc i ses and use of force progreSS ions ,  has been 

conducted over several days. If mu lt iple other tests a re carried out on 

day one, l1umerous false-posi t ive results can be generated. If mechanical 

evaluation has al lowed the elucidation of a management programme, 

further test ing is i rrelevant anyway. 

Palpation adds very l i t t le to a mechanical evaluation and is rarely 

needed. Pal pation is conSistently of  poor reliabi lity between clinicians 

and thus is not a firm ground to base management strategies upon . 

Multiple stud ies have found poor rel iabi l i ty of palpat ion,  espeCially 

when c o m pared lO pain response .  The relevam l i t e ra t u re i s  

summarised i n  Chapter 1 1 .  Furthermore , the early forces used are 

patient-generated forces, which are not segmental ly speC i fic ,  and 

therefore pal pation is not re levant or usefu l .  

I f  non-lumbar sources o [  pain ,  such a s  t h e  h i p  or sacro-i liac j oints 

(SIJ )  are thought to be the cause of symptoms, i t  is essential that the 

lumbar spi ne be categorically ruled out before further testing is 

pursued. I n  the event o f  a negative mechanical evaluation of the 

lumbar spine and appropriate findings from the h istory, then the 

physical examination should include the hip joint ancl!or Slj . These 

conditions are d iscussed in the appropriate sections in Chapter 1 3 ,  

where the recommended mechan ical stress tests are also mentioned. 

For more detail  on the process of ana lysing symptomatic and 

mechanical presentations see Chapter 16, and [or t he review structure 

see Chapter ] 9. 
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Conclusions 

Having listened to the information provided by the patient's history 

and conducted an appropriate and thorough physical examination,  

including the relevant repeated movements, certain conclusions can 

now be drawn . 

At this point serious spinal pathology should be excluded from the 

equation. The patients should  have simple mechanical back pain 

with or without nerve root symptoms. Mechanically we wish to know 

if the patient has a derangement, a dysfunction or a postural problem. 

The maj or i ty  of pa t i en ts  w i l l  have derangements ,  a minor i ty 

dysfunctions, and a few postural syndrome . In the case of some 

patients mechanical testing may be inconclusive, and may need to 

be continued over a few days to reach a definiti ve conclusion or to 

determine a non-mechanical source of symptoms. If i t  is determined 

that a mechanical syndrome is present,  then one of the principles of 

mechanical therapy is selected for the management strategy. 

Mechanical syndromes 

A brief summary is presented; see Chapter 5 for more detail on 

definition , algor i thm at the end of this chapter (and in Appendix) 

and appropriate chapters in sect ion 7 for c l inical presentations. 

Postural syndrome 

Pain from the postural syndrome in the spine is caused by mechanical 

deformation of normal soft t issues arising from prolonged end-range 

loading affecting the articular structures. 

Dysfunction syndrome 

Pain from the  dysfunct ion syn drome is caused by mechanical  

deformation of  structurally impaired t issues. Pain is fel t  when the 

abnormal t issue is loaded.  In the spine the syndrome presents as 

art icular dysfunction, wi th pain at l imited end-range .  

Derangement syndrome 

In ternal derangement causes a disturbance in the normal resting 

position of the  affected j oint surfaces. In ternal d isplacement of 

art icular t i ssue obstructs  movement .  Derangement syndrome is 

characterised by a varied cl inical presentation and typical responses 

to loading strategies. This includes worsening or peripheralisation 

of symptoms in response to certain postures and movements. It also 

includes the decrease , aboli t ion or centralisation of symptoms, and 
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the restoration of  normal movement in  response to therapeutic 

loading strategies 

Figure 15.2 Principles of management in mechanical therapy 

Derangemen t Dysfunc t i on Postu .re 

�"ucoJWiOO 
Extension princi ple  Flexion princi pIe Lateral princi ple 

Does not fi t mechanical syndrome ---.� Ot her 

Derangement 

This wil l  be the conclusion in the majori ty o f  all  patients. O nce i t  i s  

determined that a dera ngement is  present ,  the key management 

decision concerns the directional preference.  The movement  that 

cen tral i se d ,  decreased or  abol ished the symptoms during the  

exami nat ion will be  the  one  chosen for the  patient to perform. The 

movements that the patient reported to aggravate or produce their 

symptoms are Lhose t hat need to  be tempora ri l y  avoi ded .  The 

management strategy should evolve out of the findings o f  the two 

parts of  the assessment .  In the treatment oj derangement we must 

choose the movement that rel ieves the pa i n, as th is movement decreases 

the mechan ical deJormat ion by reduc ing the derangemen t. Very often 

the appropriate movement is painfu l  to perform,  but  the pat ient feels 

better afterwards.  

The majori ty of  patients with derangement  require the extension 

pr inc iple. This is applied when extension movements centra lise , 

decrease or abolish symptoms, and the opposite movement, flexion, 

causes a worsen i ng or peripheralising of symptoms. The extension 

principle includes a variety of procedures,  i ncluding extension i n  

lying, extension in standing, prone lying and extension mobilisation . 

A smaller group of patients with derangement require the flexion 

principle. This is  applied when flexion movements centralise , decrease 

or abol ish symptoms. The flexion principle involves al l  manoeuvres 

that util ise this d irectional tendency, including flexion in lying, sitting 

and standing, and rotation mobilisation in flexion. 
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Some patients with derangement require the lateral principle or a 

combination o f  forces. These are applied when a relevant lateral 

component is present ,  when movements in the frontal plane , or with 

a frontal plane element , central ise ,  decrease or abol ish symptoms. 

An acute laLeral shift deformity may be present ,  which indicates an 

immediate need to address the lateral component .  Or, in a patient 

with uni la Leral or  asymmetrical  symptoms, pure sagittal  plane 

movements are found to worsen or peripheralise the pain . Sometimes 

a relevant lateral component is indicated by a failure of sagi ttal plane 

movements to bring about any lasting change after several days, rather 

than an actual worsening of symptoms. In these ins Lances some 

combination of extension and lateral m ovements may be required. 

Procedures are described in Chapter 1 7 ,  with combined Lechniques 

l isted under the appropriate extension or nexion principle . Patients 

who commence management with the lateral principle should, as for 

a l l  paLients, be constantly monitored to ensure continuing suitability 

for this prinCiple. Sometimes after an initial period of lateral movements 

a change to the extension principle , for instance , may be reqUired.  

The response of some derangements to all mechanical LesL ing wil l  be 

an increase or worsening of  symptoms The working hypothesis in 

such a case is an irreducible derangement .  Before this poor prognosis 

is conveyed to the patient ,  a period of mechanical LesLing and re

evaluation is worthwhile .  However, once it is clear thaL there are no 

mechanical loading strategies that decrease , abolish or centralise 

symptoms, the patient should be advised of  the situation . Further 

investigation may be necessary; the focus of therapy should change 

to funct ional  reh ab i l ita t ion , b u t  certainly a lengLhy period o f  

ine ffective treaLment  should not b e  undertaken .  

Dysfunction 

A much smaller number of patients will be placed in the dysfunction 

category. Aga i n, once it is decided Lhat the patient has a dysfunction , 

Lhe  a ppropriate  d irect ion o f  movement  must  be  se l ec Led .  In 

dysfunction syndrome the movemen t  chosen is the one that consis ten t ly 

produces t he patient's pain, as this movement gradually remodels the 

s truc tural impairmen t .  The movement chosen re produces the 

symptoms on each occasion ,  but  these abate shonly a fter the 

movement ceases .  



P H Y S I C A L  E XA M I N AT ION 

The majority of patients with dysfunction need the extension principle 

or the flexion principle and make use of  the manoeuvres mentioned 

above . A Few may need to use the latera l  principle. 

Postural 

Very rarely are patients with pain o f  purely postural origin found.  

These patients simply require postural correction and education . 

However, poor posture is a perpetuating factor in all three syndromes, 

and most patients have pain to some extent from this cause. 

Inconclusive 

It may be necessary, in order to identify the causative syndrome, to 

del iberately provoke the patient's symptoms. However, not every 

patient displays an obvious mechanical response to provocative 

loading strategies on the fi rst assessment. EspeCially if symptoms 

have been present for some t ime ,  a more extended period o f  

mechanical testing may b e  necessary. A s  long as baseline measures 

have been gathered agai nst which to j udge change , if the initial 

response is equivocal i t  is very often worthwhile to encourage the 

patients to test out a part i cular provocative or reductive loading 

strategy over the next day(s) . Mult iple sessions of repeated movements 

performed over several days often provide more definitive information 

than one or two sessions in the clinic. Other ways of  making force 

progressions i n  order to facilitate the diagnostiC process are described 

in the chapter on symptomatic and mechanical presentations (Chapter 

1 6) .  Within the h istory and mechanical presentation ,  t here are often 

c lues as to direct ional preference that become clearer once explored 

more fully over t ime .  

Even i f  a non-mechanical syndrome is suspected, i t  i s  generally unwise 

to embark on additional pain provocation test ing on the initial visit 

as this o ften produces false-pOSi tive responses. Testing of the sacro

il iac or hip joints, or consideration of the 'other' category should 

generally wait unti l  a thorough evaluation of the response to a regular 

load i ng strategy has been applied over twenty-Four to forty-eight 

hours, and the response is atypical or negative The full diagnostic 

process should be completed within five clinic sessions, but very 

often is completed much more qUickly than this .  
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Figure 1 5.3 Classification algorithm (Should be read with operational defin i tions in Appendix) 

H istory-taking --------.. 
and r-I R

-
E
-
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-
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-
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Physical examination and testing � 
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Load ing st raLegies 
decrease , abolish o r  
centralise sympLoms 

� 
Derangem ent  -

Reduc ible 

No loading strategies 
decrease , abol ish,  or 
central ise sympLoms 

� 
Derangement -

I rreducible 

Pain only at 
l imited rd�nng, 

DysJunct ion 
ANR 
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(reduction or remodelling process may continue for longer) 

Or 

Fail la enter 
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16: Evaluation of Clinical 

Presentations 

Introduction 

During the first assessment, data is gathered about the patient's pain 

and the impact that this is having on their function and normal 

activity. Thus, during the history-taking and physical examination, 

baseline measures are collected on the symptomatic and mechanical 

presentations. On all subsequent occasions, clinicians must evaluate 

the effect of the management strategies being used against these 

baseline measures. This eval uation needs to address both the pain, 

which is frequently the patient's main complaint, and the impaired 

function. These two elements should be assessed on each occasion 

and will generally improve or worsen in parallel - in other words, as 

the pain eases, the function also returns to normal. Depending on 

the effect of the management strategies on the symptomatic and 

mechanical presentations, these should be continued, abandoned or 

supplemented with force progressions, as appropriate. 

This chapter considers some of the aspects that are relevant to 

assessment of symptomatiC and mechanical presentations, which are 

the factors that are involved in evaluation and re-evaluation of clinical 

presentations. The specific way to conduct a review evaluation is 

detailed in Chapter 19. 

Sections in this chapter are as follows: 

symptomatiC presentation 

assessment of symptomatic response 

• use of symptom response to gUide loading strategy 

mechanical presentation 

assessment of mechanical presentation 

use of mechanical response to guide loading strategy 

symptomatic and mechanica l presentations to identify 

mechanical syndromes 

chronic pain - interpretation of symptom responses. 

CHAPTER SIXTEEN 1427 



4281 CHAPTER SIXTEEN THE LUMMR SPINE: MECHANICAL DIAGNOSIS & THERAI'Y 

Symptomatic presentation 

Pain is usually the main complaint of patients with musculoskeletal 

problems, although paraesthesia, numbness or weakness may also 

be relevant. Pain as an outcome measure is criticised as 'soft' data, 

which lacks objectivity. However, while pain is by its very nature a 

subjective experience, it can be recorded and assessed in a reliable 

way, especially when using serial measurements of pain taken from a 

single individual (Sim and Waterfield 1997). Numerous articles and 

books present ways of assessing pain, and some of the problems of 

so doing (for instance,1adad and McQuay 1993; Sim and Waterfield 

1997; Adams 1997). The most common tools are rating scales of 

pain intensity or pain relief, visual analogue scales, analgeSiC 

consumption, pain frequency and pain questionnaires, which 

investigate multidimensional aspects of pain Oadad and McQuay 

1993). For any therapeutic intervention whose goal is the reduction 

of pain, the assessment of pain must rank as one of the most important 

and relevant measures of improvement (Holmes and Rudland 1991). 

The symptomatic presentation has various dimensions by which 

changes can be assessed. 

Table 16.1 Dimensions of symptomatic presentation to monitor 

progress 

site of pain 

constant or intermittem 

severity 

paraestheSia 

number of analgesics and non-steroidal allli-innallllllatory drugs 
(NSAlDs) 

pain on movement. 

Site of pain. Pain of spinal origin may centralise or peripheralise 

(McKenzie 198 1 ,  1990; Donelson eL af. 1990,199 1) , and this 

phenomenon is discussed at length elsewhere. In essence, the further 

the pain spreads into the limb, the worse the presentation. H the area 

of symptoms can be reduced or moved further up the leg, this is an 

improvement. Change in pain site is one of the most important factors 

used in determining directional preference, and thus the management 

strategy to be implemented. Centralisation has been the subject of 

numerous studies (see Chapter 9) and has been shown to be reliable 

and to predict a good prognosis Just as centralisaLion offers a good 
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prognosis and is positively sought after, its opposite, peripheralisation, 

should be avoided. It is apparent that not only peripheralisation, but 

also non-centralisation - that is, failure to alter the site of the symptoms 

- is also associated with a poor prognosis (Werneke et al. 1999). 

Frequency of symptoms. A patient may complain of constant 

pain. If this subsequently becomes intermittent, an improvement 

has been made. If an intermittent pain, which is present for 

most of the day, is reduced to being present only 20% of the 

day, lhis also is an improvement. 

• Severity. Intensity of pain can be assessed in various ways. This 

can be done formally using a Visual Analogue Scale, with the 

patienl marking the pain intensity on a line between 'No pain' 

and 'Pain as bad as it could be' (Huskisson 1974) They can be 

asked the same question at a later date for comparison. They 

can be asked whether their symptoms are severe, moderate or 

mild. Alternatively, at re-assessment patients can be asked how 

their present symptoms compare to when they first attended. 

'If you had 100 units of pain when we commenced treatment, 

how many do you have now?' Some patients even volunteer 

thal they are '80% better'. 

When celllralisalion of symptoms occurs or lumbar exercises are 

inilialed, this can somelimes result in a temporary and localised 

increase in symptoms. As long as this is temporary, is not excessive, 

is located in the bach, and especially when associated with 

centralisation, this should be seen as normal, and not a contraindication 

for lhat exercise. Peripheral pain that is being produced or made 

more severe by a movement is a contraindication for that procedure. 

Paraesthesia. Patients with sciatica may also present with a 

sensation of tingling, pins and needles or numbness. The 

presence of these symptoms should always be enquired into if 

the patient presents with pain into the calf or thigh. In such 

patients a full neurological examination should be conducted 

involving appropriate dermatomal, myotomal and reflex testing. 

Trauma to the nerve root-dorsal ganglion-spinal nerve complex can 

cause demyelination or axonal degeneration, leading to changes in 

nerve function. This can be experienced as muscle weakness, sensory 

deficil or hyperexcitability of the nerve tissue causing pain (Rydevilz 

et al. 1984) Radicular pain is the most common symptom of nerve 
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root interference; sensory deficit and muscle weakness are variable 

findings. Vague feelings of tingling or sensory impairment can 

sometimes be reported anywhere in the leg, but marked nerve root 

interference is denoted by a sensory loss in the distal part of the 

dermatome. The most common sites are the medial side of the lower 

leg (L 4), the big toe (L5) and the lateral border of the fOOL (Sl) (Nitta 

et al. 1993). 

Such symptoms do not always respond so directly lO repeated 

movements as does pain. There is no 'centralisation' of paraesthesia .  

Although radicular  p ain may be  centralising o r  resolving, 

improvements in sensory deficit usually take place less rapidly, and 

sometimes not at all. Improvement may occur in one of the ways 

listed below. 

Table 16.2 Criteria by which paraesthesia may be improving 

numbness may become more a 'tingling' feeling 

the severity of the numbness may lessen 

the constancy of the paraesthesia may lessen 

the area of paraesthesia may diminish. 

It is important to ensure that there is no worsening of such symptoms 

with mechanical therapy, which may be j udged by the opposite of 

the above criteria or the onset of sensory deficit. 

At times pain will have more or less resolved and the individual can 

still be left with an area of reduced sensation . If this starts to improve, 

either  lessening in  severity, constancy, o r  size, continuing 

improvements are likely. However, when there is no early easing of 

these symptoms, recovery is less likely;  some individuals are left with 

a patch of numbness that never improves. They should be reassured 

that this does occur, but is nothing to worry about. After surgery, 

which is likely to involve patients with a more significant neurological 

deficit, normalisation of sensory changes occurred in only 35% or 

about ninety patients at fou r  months, increasing to no more than 

40% by two years Qonsson and Stromqvist 1996). 

• Consumption of analgesics and NSAIDs. The number of tablets 

being taken daily at the beginning of the episode should be 

recorded and compared with consumption later. 
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• Pain on movement. Even if movement appears to be full-range, 

pain may be felt during the movement or at end-range. An 

improvement is made if the patient reports that over time the 

difficulty of performing the movement and the degree of 

discomfort it engenders has lessened or if there has been an 

increase in the range of pain-free movement. 

When other responses are equivocal and a management strategy is 

unclear, a painful movement is sometimes the only variable that can 

be assessed to determine directional preference. For instance, in a 

case where right side gliding is painful and repetition of side gliding 

causes no change, the patient should perform extension in lying. 

Although this apparenLly has no effect, it may be the appropriate 

exercise. This can be confirmed by again checking the response to 

side gliding. If the pain is improved, extension is in the appropriate 

direclion. Conversely, flexion may worsen the effects of side gliding, 

thus also indicating extension. 

Although often pain responses are a useful determinant of appropriate 

mechanical therapy, it should also be borne in mind that excessive 

attemion on the pain can heighten the pain response (Arntz et al. 
1991) By contrast, use of distraction techniques can minimise the 

pain (Klaber Moffett and Richardson 1995). With some patients the 

focus should be on function rather than pain; this is espeCially relevant 

in patients with chronic pain states. 

Assessment of symptomatic response 

Standardised terms (McKenzie 1981;  Van Wijmen 1994) are used to 

evaluate the patient's pain responses during mechanical testing (see 

Glossary for summary of terms). The pain status is established before, 

during and after test procedures. If we wish to compare the effect of 

movements on the symptoms, it is vital we know the pain s tatus 

prior to testing. It is too late to establish this once the patient has 

started to do the movements. We are most interested in the effect of 

the movements a minute or so after testing. 

At baseline the patient is either with or without pain. D uring the test 

movements this can be increased, decreased, abolished, produced or 

the movements have no effect. Also during the test movements 

symptoms may show signs of centralising or peripheralising. The 
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significant response, which helps determine the treatment strategy, 

is not, however, due to a single movement. Response to repeated 

movements often reveals the paradoxical nature of pain and 

movement. While a single movement may produce or increase pain, 

the accumulated and lasting effect of repeating that movement may 

be to reduce the overall pain. Thus the key symptomatic response is 

based on the effects of repeated movements and not on the effects of 

a single movement. The choice of terms to describe responses must 

await the completion of perhaps two or three series of ten movements . 

The final decision should be made after the patient has had time to 

assess the effects. Sometimes it is best to get the patient to walk around 

for a few minutes and then ask, 'Do you have more or less pain, or is 

it unchanged7' 

Another favourable symptom response that can occur is production 

of pain on the first movement, which decreases on repetition. With 

each repeated movement pain is still felt, but this gets less and less 

with each repetition, so that by the last movement pain production 

is minimal or absent. After the test movements, the patient returns 

to being pain-free . Although strictly speaking this 'before and after' 

response should be recorded as produced, no worse, the symptom 

modification in response to loading strategy is clearly favourable and 

worth noting. When this response is observed to repeated movements, 

this should also be recorded afterwards as better. 

Different terms are used to describe any changes that persist after 

the completion of one or more series of repeated movements. At this 

point pain, which was increased or produced by the movements, 

can either remain worse or be no worse if it returns to its former state 

when the movement has ceased. Pain, which was decreased or 

abolished during the movements, can either remain bette,; or be 110 

bet ter when the movement has ceased. If during and after the 

movements the symptoms remain completely unchanged, they are 

said to have no effect. These terms are listed and defined in the 

Glossary. At first glance they appear very obvious to apply; however, 

their careful use requires experience and a thorough understanding 

of these terms is a prerequisite of mechanical diagnosis. 

If following test movement the site of pain has changed, symptoms 

are then reported to be centralised or peripheralised. If the patient 

has reported referred pain into the limb, then we must know the 
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extem of referral prior to testing. We should enquire about the most 

distal point that pain is Jelt in the leg at that moment. The movement 

of pain proximally or distally is a key determinant of directional 

preference. If after a series of test movements pain that was felt as far 

as the calf is now felt only in the thigh, then symptoms are in the 

process of centralising. If pain that was initially felt all across the 

back comes to be felt solely in the centre of the back, again the 

centralisation process is occurring. However, if pain is made to appear 

more distally, and further repeated movements increase the distal 

symptoms, peripheralisation is occurring. 

Use of symptom response to guide loading strategy 

Using these sLandardised terms to define patient's responses to 

repeaLed movements allows us to determine the appropriateness of 

those particular movements. A system termed the 'traffic lights guide 

to the progression of forces', initially devised by Wand]. Rath 

(Robi nson 1994), addresses the therapeutic implications of the pain 

response after the test movements. Table 16. 3 is an adaptation and 

developmem of their earlier work. 

Table 16.3 Traffic Light Guide to symptom response before, 

during and after repeated movement testing 

Pain status 
before test 

Pain response 
during test 

Pain response 
after test 

Implications 
(TraffiC Light Guide) 

~ 
111Cl'ease � Worse Red (if distal pain) 

Pain Not worse --- Amber 

Decrease Better Green 

Abolish � Not Better --- Amber 

< Produce � Worse Red 

No Pain � Not worse --- Amber/Green 

Produce, (dysfunction) 

better with 

repetition --- No pain --- Green 

Proximal pain- Peripheral � Worse Red 

pain proelucec� Not Worse -- Amber 

� Abolish Beller Green 

Distal pain Decrease � Not Better--- Amber 

I ncrease Worse Reel 
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The traffic light guide allows a logical formulation of appropriate 

mechanical loading strategies based on the patient's symptom 

responses. If repeated movements abolish the most distal symptoms 

in the patient's leg, or if symptoms give the appearance of moving 

proximally up the leg, the process of centralisation is occurring and 

the correct strategy has been selected. Equally, if the patient's 

symptoms are abolished or reduced after the test movements, the 

correct movement has been selected and treatment should be 

continued unaltered. These are both examples of a 'green light' to 

more of the same procedure. If the patient is showing improvements 

with the prescribed management, there is no justification for changing 

or supplementing it in any way. In the case of dysfunction, i[ pain 

produced by end-range movement ceases afterwards and this response 

is consistently produced, this too is a 'green light' [or more of the same. 

If peripheral pain is produced by the repeated movements and 

remains worse afterwards, then the wrong procedure has been 

applied. If the pain remains worse after test movements, then either 

the direction, speed of movement or starting position is wrong, and 

that particular exercise should be modified and, if indicated, stopped. 

Movements in the opposite direction should be tested or lateral 

movements need to be fully explored. If movements still aggravate 

symptoms, non-mechanical problems or an irreducible derangement 

might be suspected. Movement may have commenced too early 

during healing and the inflammatory process is being prolonged, 

the wrong starting position may be being used, or the procedure 

may be too vigorous for the stage of the disorder. Whatever the specific 

cause, these are indications of a 'red light' to that particular procedure. 

If everything appears to aggravate the patient's symptoms, they should 

be spared further testing and reviewed in a week's time. 

In the case of the 'amber light' , essentially nothing is changed by the 

test movements. Although they may produce, increase, abolish or 

decrease symptoms during repeated movements, afterwards the 

patient reports that they are just the same as they were before the 

test procedures. In this instance the application o[ more force is 

justified to see if the traffic light changes to give a clearer indication 

of the appropriate direction of therapeutic exercise. Only with an 

'amber light' response is it j ustifiable to use force progressions. More 

force may be applied by the patient exercising more regularly, or 

with patient overpressure, or by the patient testing the movement 
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over a twenty-four- to forty-eight -hour period. If this does not clarify 

the response, clinician force becomes necessary. 

The 'amber light' is the expected response in patients with dysfunction 

syndrome, and in this instance this response is a 'green light' for that 

particular exercise. In articular dysfunction if pain is produced on 

end-range stretch or end-range compression, which ceases on release, 

that loading strategy should be continued unaltered. 

Mechanical presentation 

The mechanical presentation refers to the outward manifestations of 

the problem that may limit or alter normal movement, posture and 

function. The mechanical presentation has various dimensions by 

which it can be assessed. Broadly, these address impairment and 

disability. lmpairment refers to an anatomical or phYSiological 

abnormality leading to loss of normal bodily ability, such as loss of 

movement. Disability is the diminished capacity for everyday activities 

and normal occupation, which is the degree to which the individual 

is affected by that impairment (Beattie and Maher 1997; Waddell 

1998). In a small group of acute back pain patients, it has been 

demonstrated that symptoms, function and range of movement were 

closely correlated, and all showed a similar pattern of recovery over 

a twelve-week period (Ferguson et al. 2000); thus function and 

mobility can be valid ways of assessing change over time. 

Although back pain, impairment and disability are related to each 

other, there is not always a close correlation between these different 

aspects of a clinical presentation (Waddell 1998) In a lower limb 

amputee impairment is relatively straightforward to assess, although 

disability varies conSiderably depending on age, functional goals, 

psychological drives and so on. In back pain we cannot measure 

impairment or disability directly. Instead we get proxy measures, by 

seeing what functional limitations patients report and show when 

we examine them, which they ascribe to their back pain. Current 

functional limitations associated with pain may be the result of an 

anatomical impairment. It should also be remembered that these 

findings measure performance and depend upon the patient's effort 

and willingness to move. Reduced ability to perform a movement or 

task may relate to fear of further 'injury' or fear of pain, rather than 

pain itself, and thus result from a patient's beliefs rather than an 

anatomical impairment. 
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Assessment of mechanical presentation 

Patients, especially if acute, often present WiLh significant losses of 

normal bodily ability and loss of normal funcLion Losses of range of 

motion, deviaLions and asymmeLries from normal movement, 

deformiL y, absence from work, or inability LO enjoy usual pasti mes 

are all commonly observed in back pain paLients. Changes in Lhese 

aspecLs of the clinical presentation can be used LO monitor progress. 

Table 1 6.4 Dimensions of mechanical presentation by which to 

assess change 

range of movement 

deformity 

deviation on movement 

quality of movement 

curve reversal 

loss of normal function. 

There is considerable variation in spinal mobility in the general 

population (Twomey and Taylor 1994b), and the reliabiliLY of simple 

ways of measuring movement has been quesLioned (Gill et a1 1988). 

Several tools are now available to make measuremenL of spinal 

mobility more 'objective'. Clinical utility demands LhaL meLhods are 

s imple, inexpensive and easy to use, as well as accuraLe, reliable and 

sensitive to change. Some sort of Lrade-off between accuracy and 

simplicity may be necessary, but should not compromise clinical 

integrity Changes in movement patterns thaL occur over an episode 

of care are often substantial, espeCially when patienLs are seen from 

the acute stage. Minor alterations that need to be measured in 

centimeLres are generally not relevant. Gross examples of loss of 

mobility can be determined by 'eyeballing' and do not need objecLive 

tools. AL the outset we wish to know from the patient if their present 

range of movement is abnormal for Lhem. 

It is vitally important that the examination process is standardised; 

tests should always be done from a consistent position to optimise 

reliability and sensitivity to change. Range-oI-movement tests should 

always be conducted from the same starting position and in consistent 

ways so that the results can be compared on differen t occasions. 

Increased range of movement is the main improvement to watch for, 

therefore an accurate baseline measurement is important. It is essential 

that to determine a baseline measurement the patient is encouraged 
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to move as far as possible, for instance by saying, 'further, further, 

further'. Only then is a reliable start position established. The occurrence 

and severity of pain during movement and the quality of movement 

are other ways that the mechanical presentation can change. 

Measurement of flexion by distance of fingers-to-floor has been shown 

to be reliable (Newton and Waddell 1991; Gauvin et al. 1990) 

Although fingers-to-f1oor is a composite movement of the spine, hips 

and hamstring flexibility (Waddell et al. 1982), true lumbar flexion 

ancl total lumbosacrallhip flexion are closely correlated and are equally 

relevant as a measurement of impairment (Rainville et al. 1994). Total 

f1exion is also found to closely ref1ect self-reponed disability in 

activities of  daily living (Rainville e t  al. 1994; Waddell e t  al. 1992; 

Michel cL al. 1997) Flexion measured by fingers-to-floor is a quick, 

easy, reliable and relevant measure of improvement in function. It is 

suggested it may be the single most valid measure of lumbar 

impairment (Waddell 1998). 

The measurement of extension is more difficult to do accurately and 

has been shown to be less reliable than flexion (Reynolds 1975; Lovell 

ct al. 1989; Beattie et al. 1987) Reliable measures of total extension 

can be obtained using an inclinometer, though separation into the pelvic 

and lumbar components of the movement is difficult (Newton and 

Waddell 1991; Waddell et al. 1982, 1992). Marked changes in range 

in extension are quite noticeable, and in lying patients ability to extend 

their elbows fully can give a simple proxy measure of lumbar extension. 

The measurement of side glide movements is also more difficult to 

do accurately, but again, gross losses or asymmetries are easy to detect. 

Time of clay affects available range of motion. Sagittal range in patients 

has been found to increase as the day progresses, with the Significant 

change occurring in flexion, while extension remained relatively stable 

throughout the day. From morning to evening there is an average 

gain of eleven degrees of flexion, but only three degrees of extension 

(Ens ink eL al. 1996). 

Loss of movement occurs most dramatically in the derangement 

syndrome, when, with the onset of pain, all movements can be 

dramatically reduced. This is most noticeable i n  sagittal plane 

movements, but occurs also to a lesser extent in frontal plane 

movements . Equally with derangements there can be rapid 
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improvements in range of movement. In the dysfunction syndrome 

the affected movement displays a marked loss of mobility. This will 

have been present for some time and will only gradually improve. In 

the postural syndrome there will be no loss of movement. 

• Deformity. In some patients the onset of pain is accompanied 

by a sudden loss of movement that is so severe that they are 

unable to move out of the abnormal posture. The patient is 

locked in kyphosis, lateral shift or lordosis and is unable to 

self-correct this very visible anatomical misalignment, or if able 

to correct, cannot maintain the correction. This phenomenon 

only occurs in derangement and must be immediately recognised 

as it determines treatment. 

• Kyphotic deformity - the patient is locked in nexion and is 

unable to extend. 

Lateral shift - the patient is locked in (for instance) right lateral 

shift and is unable to correct shift or maintain shift correction. 

• Lordotic deformity - the patient is locked in extension and is 

unable to nex. 

Recognition of deformity is straightforward. It will have come on 

dramatically with the pain, and active attempts to regain a normal 

upright posture provoke intense pain and prove impossible. The 

patient generally needs clinician assistance to correct the deformity ; 

this is explained in the chapter on procedures. If acc urate 

measurement of a lateral shift is required, a simple plumb line is 

reliable and simple to use (McLean et al. 1996). When patients 

respond to the appropriate treatment, there is rapid improvement in 

the deformity and more normal active movement begins to return. 

Patients with deformity are instantly recognised. They have severe 

symptoms and a marked postural misalignment that is of recent 

origin. Patients who present with minor deviation from normal 

alignment, those who have asymmetrical movement losses and 

patients who are able to correct a pain relieving posture do not have 

deformity. In other words, if the presence of deformity needs to be 

considered and is not obvious, they do not have one. 

• Curve reversal. One of the ways in which movement can be 

affected is a problem with curve reversal (McKenzie 198 1) In 

an asymptomatic individual, movement from full nexion to full 
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extension is performed without hesitation or interruption. In 

patients with derangement, problems can occur after sustained 

pOSitions or repeated movements. Following a period of sitting 

or bending, they report having to ease themselves gradually 

into an upright position and that initially they cannot attain 

full extension because of pain. They may report that initially 

they walk the first few steps bent forward, gradually attaining 

art upright posture. Problems with curve reversal are either due 

to pain or an obstruction to movement. 

Provoking problems with curve reversal can be a way of determining 

directional preference when this is unclear (Van Wijmen 1994). For 

instance, if a limited number of repeated movements have fai.led to 

clarify the appropriate management strategy, it may be necessary to 

do many repetitions of, for instance, flexion, and then re-check the 

patient's movement into extension. If, fol lowing fifty repetitions of 

flexion, there is now pain on or an obstruction of extension that was 

not present earlier, the symptom response has clarified management. 

Flexion must be avoided and extension, in this case, is the direction 

of preference. Conversely, sustained end-range extension may 

Significantly diminish [lexion in those with an anterior derangement. 

• Deviation on movement One of the ways that movement can 

be altered in derangement or dysfunction is deviation from the 

normal sagittal p lane. As the patient bends forwards or 

backwards, they deviate to the right or left. This is most 

noticeable and common in [lexion. Usually this is masking a 

restriction of movement. If the clinician prevents the patient 

from deviating by holding them in the sagittal plane, very often 

there is considerably greater movement loss. See Chapter 11 

for more detail 

Quality of movement Pain makes people move more cautiously 

(McGregor et al. 1995; Paquet et al. 1994) One study that used a 

computerised spinal motion analyser to generate a curve of motion 

during flexion-extension movements graphically showed the 

difference. The normal subject demonstrated a smooth 's-shaped' 

curve as they moved from neutral to [lexion to extension in just 

over five seconds. The curve from a patient with acute back 

pain was much [latter, demonstrating losses of flexion and 

extension, and took nearly eight seconds to complete, with the 

movement being more jerky and laboured. This loss of veloCity 
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has also been shown to improve following a rehabilitation 

programme (Magnusson et al. 1998a). 

• Functional disability It is always imponant to ask which of their 

normal activities the patient is unable to do because of their 

back pain. Often work, recreational and domestic responsibilities 

and activities may be curtailed, and the goal or treatment is 

always a return to their normal level of function. More formal 

ways of assessing patient's function should be done using 

established disability questionnaires. These can be completed 

within five minutes by the patients themselves and are a good 

measure of how much they feel their normal lifestyle is affected 

by the back problem. When used at the beginning and end of 

an episode of treatment, these offer validated, reliable and 

sensitive research tools that are easily applied in the clinical 

environment. Examples of some of the most commonly used 

questionnaires are given below, although more are available. 

These three functional status questionnaires are all presented 

and reviewed by Beattie and Maher ( 1997) 

Table 16.5 Some commonly used back disability questionnaires 

Roland and Morris Disability Questionnai re - Roland and Morris 1983. 

The Oswestry Low Back Pain Disability Questionnaire - Fairbank cL al 
1980. 

Quebec Back Pain Disability Scale - Kopec ct al 1995. 

Use of mechanical response to guide loading 
strategy 

Just as symptom response can be used to gUide loading strategy, so 

also can mechanical responses (Table 16 7). If there is an increase in 

range with repeated movements or sustained positions, this is interpreted 

as bette/: If with repeated movements or sustained positions there is 

a decrease in range, this is interpreted as worse. The Traffic Light 

Guide provides the same therapeutiC implications as above - better 
is a green light to more of the same loading strategy, worse is a red 

light requiring that loading strategy be stopped or amended. Often 

these responses occur with the symptomatic changes omlined above. 

Sometimes initially only a symptomatic change occurs, or less 

commonly only a mechanical response occurs. In all three instances 

the mechanical response has the same therapeutic implications. 
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Table 16.6 Mechanical responses to loading strategy 

Range oj 
movement change 

Increase 

Decrease 

No change 

Terminology 

Beller 

Worse 

[mplications 

Green 

Red 

Amber 

Symptomatic and mechanical presentations to 
identify mechanical syndromes 

The differenL mechanical syndromes present with characteristic 

patterns of symptoms and movement abnormalities. Recognition of 

these assist in the identi fication of the different mechanical syndromes. 

Equally, their absence helps in the discovery of atypical and non

responders, who may require further testing or investigation to elucidate 

their problem. 

The table below indicates the characteristics that may be present in 

each syndrome. These criteria either m ust be present for that 

mechanical classification to be indicated (shown as +) or are variably 

present in that mechanical classification, that is they may be present 

(indicated as (+) ) . If a particular feature is never found in that 

syndrome, this is indicated by N .  For instance, if there are referred 

or constant symptoms, the patient cannot have postural syndrome. 

The table makes clear that the presentation of derangement is much 

more varied than the other two syndromes. Presentations in 

dysfunction and postural syndromes are reasonably consistent. 1n 

derangement many different signs and symptoms can be present, 

but not all need be present to classify as derangement. 

Table 1 6 . 7  Characteristic symptomatic and mechanical 

presentations of the mechanical syndromes 

Symptomatic 
and mechanical Postural DysJunction Adherent Derangement 
Jeatu res syndrome syndrome nerve root syndrome 

Symptoms 

Back + + (+) (+) 

Pain LO knee N (+) + and (+) 
Pain to calf N N lor + (+) 
Pain to calf and N N (+) (+) 
neuro 

COl1 l i n ued next page 
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Symptomatic 
and mechanical Postu ral DysJunction Adherent Derangement 
Jeatures syndrome syndrome nerve root syndrome 

Constant N N N (+) 

lntermittent + + + (+) 

Centralisation! N N N (+) 
Peripheralisation 

Pain during N N N (+) 
movement 

End-range pain N + + (+) 

Sustained loading + (+) + 
produces pain 

lnconsistent N N N (+) 
pain response 
LO loading 

Painful are, no N N N (+) 
movement loss 

Mechanica l 
Jeatures 

Movement loss N + + + 
Acute deformity N N N (+) 
Postural N N N (+) 
deviations 

Deviation on 
movement N N (+) (+) 

Problems with N N N (+) 
curve reversal 

Key :  
+ = must be present 
(+) = may be present 
N = never present 

Chronic pain - interpretation of symptomatic 
responses 

In the situation of chronic pain, when peripheral tissue and central 

nervous system elements may be sensitised and deconditioned to 

normal movement, the criteria o f  symptom response needs to be 

different. Under these circumstances, normal mechanical stimuli can 

produce pain, repeated movements may have a 'wind-up' effect on 

pain production, there may be a spread of painful areas and there 

may be ectopic nociceptive Signals (Dubner 1991; Johnson 1997 )  

These changes make the interpretation or  mechanically produced 

symptom responses dirricult and invalidate diagnostic labels appl ied 

to particular responses (Zusman 1992, 1994). Psychosocial factors 
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that have been identified as factors i n  chronic pain and disability are 

passive coping strategies, fear-avoidance behaviour, lack of self

efficacy and depression (Linton 2000b) These characteristics may 

make patients overly anxious and fearful about pain responses, which 

they consequently exaggerate. These examples suggest that we should 

interpret the behaviour of chronic pain to repeated movements 

somewhat less rigidly. Non-mechanical factors may have become 

Significant factors in perpetuation of pain. 

The above effects are unlikely to be present to the same degree, or 

even in all patients with chronic pain; many such patients respond 

relatively straightforwardly to mechanical therapy. Some patients with 

chronic pain can have ongoing tissue damage or a degenerating 

disease Uohnson 1997). Most patients with chronic musculoskeletal 

pain have only mild or moderate symptoms and do not suffer major 

functional im pairment (Magni et al .  1990; Von Korff et  al. 1990). A 

proportion leave the pool of persistent pain sufferers if followed over 

a few years (Crook et al. 1989). Only a small proportion of patients 

with persistent pain (2%) are at the severe, disabled end of the 

spectrum; many respond normally to a mechanical evaluation. If the 

response is equivocal, test the patient's response over twenty-four 

hours or use one of the other suggestions above for faCilitating the 

diagnostic process when it is unclear. 

However, in the instance of chronic pain patients, it is sometimes 

permissible to allow a sligh L  worsening of symptoms initially. 

Sometimes the response to mechanical therapy takes a while to 

elucidate, thus it is valuable to follow the approach for a few sessions 

rather than abandoning it as soon as there is slight worsening of 

symptoms. SomeLimes the sensitisation induced by chronic pain states 

needs to be clesensitised by encouraging gentle regular movement 

prior to establishing a more mechanical pattern of response . With 

chronic pain patients it is necessary to concentrate more on trying to 

improve coping strategies and function rather than focus on pain 

Often improvement in general function and the psychological effect 

of doing something active about their problem can produce a 

reduction in pain. Patients with severe levels of dysfunctional 

behaviour due to persistent pain problems are best treated in a multi

disciplinary pain programme or a functional rehabilitation approach 

rather than on a one-to-one basis. 
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Conclusions 

This chapter has discussed the means by which patients are assessed 

on their progress or lack of it. This involves regular interpretation of 

their pain response and examination of their mobility and [unction. 

The way to review and interpret the symptomatic and mechanical 

presentations i n  detail has been presented. Using these criteria, it 

can be gauged whether the patient is i mproving, worsening or 

unchanging. If  they are getting better, nothing should be changed. If 

they are worse, further assessment is conducted and a change in 

management strategy is necessary. If they are the same, then a 

progression of forces should be considered and a re-analysis is 

conducted. Review should ideally be conducted on a daily basis until 

there is a definite improvement and confirmation of the management 

strategy. The specific way a review is conducted is presented in 

Chapter 19. 



17: Procedures of Mechanical· 
Therapy for the Lumbar Spine 

Introduction 

This chapter contains general descriptions of the procedures that 

may be needed in mechanical therapy of  the lumbar spine, as well as 

ind ications for their appl ication . The procedures described here 

include both patient and clinician techniques. 

In most situ ations patient techniques are used first , and are frequemly 

effective in resolving the problem wi thout the need for more 

inte rventions.  Provided there is adequate i nstruction and careful 

explanation regarding management of  the problem, the sel f-treatment 

concept can be successfu l ly applied to most back pain patients .  

Pat ients with postural syndrome can only resolve their problem with 

se l f-management strategies. Cl inician interventions are ineffective 

without the pat ient being educated regarding the role of posture as a 

cause of their pain.  In the dysfunction syndrome only the patient i s  

able to  provide the  appropriate loading strategies with suffic ient 

regularity to enable a remodelling of the structural i mpairment .  

Clin ician techniques may a id  th is  process, but  by themselves are 

genera l ly  inadequate to resolve the  t i ssue abnorma l i ty. In the 

derangement syndrome the maj ority of  patients can successful ly  

manage their  own problem, wh i le  about 30% of patients wi l l  not 

recover wi th exercises alone and need clinician techniques in addition 

(McKenzie 1981) 

Thus, i n  general, patient techn iques are always used first and these 

arc only supplemented by clinician techniques when this becomes 

necessary because of  a fai lure to improve . While the pat ient  i s  

improving with self-management strategies, there i s  absolutely no 

need to supplement treatment with additional in terventions that 

encourage patient dependency. In certa in  i nstances,  most notably 

the acute lateral shift deformi ty, c l inician techni ques may be needed 

to bring about a situation Lhat the patient can begin to manage alone. 

lL is one of the main teneLS of the approach propounded in  this book 

that many pat ients can be taughL to t reat,  manage and control the i r  

own back pain (McKenzie 1981) In order to achieve th is ,  i t  is 

necessary LO depart from the t raditional methods of  treatmem in 
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which the clinician does something to patients to bring about change. 

In that case the patient attributes recovery, rightly or wrongly, to 

what was done to them, and the patient is educated into dependency 

upon the clinician. By avoiding the use of clinician techniques, unless 

absolutely necessary, and using primarily patient or self-generated 

techniques,  the  pat ient  will recognise that they are capable of 

managing their own problem both now and in the future .  

However, there are instances where force progressions involving 

clinician techniques are needed . The role of force progressions and 

force alternatives in the elucidation of management strategies will be 

discussed .  The therapeutic loading strategies that are used involve 

repeated movements and/or sustained postures, as well as posture 

correction. 

Sections in this chapter are as fol lows: 

• force progression  

• force alternatives 

• repeated movements or sustained postures 

procedures. 

Force progression 

This approach to musculoskeletal problems involves a progression 

of forces, ini tially starting with patient -generated forces, and only 

involving clinician-generated forces when needed (see Table 17. 1 ) .  

This has several advantages (McKenzie 1989) The patient can regularly 

apply the procedures throughout the day with far more frequency 

than would be possible if the patient was only treated in the clinic .  I f  

the patient is educated adequately and effectively in sel f-management ,  

then the responsibility for their condi tion lies with the individual; 

the solution to their problem lies in their own hands. They are able 

to become independent of the clinician and are given the opportunity 

to manage the problem themselves should i t  reoccur in  the future . 

Furthermore, should it be necessary to progress forces and include a 

manipulative procedure , the hundreds of repeaLed movemems that 

will have preceded this i ntervention provide a bui l t -in safeguard. 

The integrity of the structure will have been ful ly tested and any 

likelihood of exacerbating fragile pathology will have been exposed .  
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Contemporary gUidelines about spinal care stress the i mportance of  

patient responsibility for management (CSAG 1 994; AHCPR 1994) . 

This responsibility can be encouraged if the patient is o ffered an 

approach that is based on self-manage ment techniques. In  contrast ,  

the use of  passive t herap ies, i n c l u d i n g  c l i ni c i a n -genera ted  

mobilisation and  manipulation , engender patient dependency. Their  

use implies that  t he patient is i ncapable o f  effecting their  own cure, 

which depends entirely on the attentions of  the clinician. 

It is not always necessary to start wi.th the earliest forces; the patient 

can enter at the stage t hat generates a pOSitive effect .  This is d i fferen t  

for different patients; those with more severe and acute problems 

will likely need the earlier stages first - static patient-generated forces. 

Those with milder symptoms can usual ly start at dynamic patient

generated forces. CliniCian-generated forces should never be used 

before patient-generated forces have been tried . Progression of forces 

(Table 17.1) is only introduced as needed, and is not an inevitable 

part of management.  

Force progression is considered when the previously employed technique 

increases or decreases symptoms during the procedure, but afterwards 

they are no worse or no better. If a procedure results in the reduction, 

abolition or centralisation of symptoms, i t  does not need to be progressed 

or supplemented i n  any way, provided there is a continued i ncrease 

of movement to end-range . If a procedure results in the worsening 

or peripheralisation of  symptoms, i t  should be stopped and force 

alternatives considered .  Only when symptoms remain u nchanged 

follOwing a procedure should force progressions be considered. Force 

progression could also include increasing the frequency of exercises 

and prolonging the period over which exercises are tested out .  For 

instance, a twenty-four-hour test peri.od may provide a more definite 

response than one gained during a short clinic visit .  The progression 

for the application of forces is listed below (McKenzie 1989) . 

The progressions are given in the order that most frequently generate a 

favourable clinical response. However, in determining the appropriateness 

of loading st rategies, some flexibi l i ty in the applicat ion of force 

progressions and force alternatives may be required.  Application of  

force progressions and force alternatives should always be conducted 

with due consideration given to cl inical reasoning and attentive 

interpretation of  symptomatic and mechanical responses. 
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Table 17.1 Force progression 

Static patient-generated forces: 

positioning in mid-range 

positioning at end-range 

Dynamic patient-generated forces: 

patient motion in mid-range 

patient motion to end-range 

patient motion to end-range with patient overpressure 

Clinician-generated forces: 

patient motion in mid-range with clinician overpressure 

patient motion to end-range with clinician overpressure 

clinician mobilisation 

clinician manipulation. 

Force alternatives 

At times, rather than a force progression, an alternative force is needed. 

For instance, the response to extension in standing may be equivocal , 

or even cause a worsening of symptoms;  however, i n  the same 

individual , extension performed in lying may reduce symptoms. If 

at any point during exploration of  sagittal plane movements these 

are all found to worsen symptoms, then lateral forces need to be 

considered .  In patients with an acute kyphotic deformity, any attempt 

to force extension will result  in a severe exacerbation of their problem. 

A gradual  recovery of extension over t ime is the appropriate 

management .  

Table 17.2 Force alternatives 

starting position, example: loaded or unloaded 

direction of loading strategy, example: sagittal or fronlal plane 
movements, or combination 

sagittal direction: [1exion or extension 

time factor, example: sustained positioning or repealed movements 

frontal plane angle during combined procedures, example: degree to 
which hips are shifted during ElL with hips off centre, or hip l1exion 
angle during rotation mobilisation in l1exion. 

Repeated movements or sustained postures 

Procedures are either static or dynamic - t hat is,  either sustained 

positions or repeated movements. Repeated movements are used most 
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commonly. The optimum number of movements is about ten LO fifteen 

repetit ions in one 'set ' .  In certa in instances,  several 'sets' of exercises 

may be done in succession .  The number of times in a day t hat the 

series of exercises shou l d  be done wil l  vary according to the  

mechanical syndrome, the  severity of t he problem and the capabi l ities 

of the patient . In most instances, a minimum of  four or five sets a 

day is necessary to produce a change . 

lL is essential that movements be repeated in order to gain a t rue 

undersLanding of their mechanical e ffect .  S ingle movements rarely 

proVide a lhorough understanding of  the e ffect of  that  movement. 

Somelimes the effect of repeated movements is rapidly apparent ,  while 

at oLher limes repeated movements over a period of a day or two are 

necessary Lo produce a clear symptomatic ancl/or mechanical change. 

Exercises or mobili .sat ions are generally performed in a rhythmical 

pallern - the procedure should be followed by a brief  moment of 

relaxaLion . With each subsequent movement ,  the range or pressure 

exerted should be increased,  as long as the symptomatic response is 

favourable .  

On occasions, static rather than dynamiC procedures should be used .  

These should be consi.dered, for instance, when sym ptoms are severe, 

when Lhere is a poor response to repeated movements or when a 

lime faclor is im portant. 

In assessing the patient's response to any technique, the symptomatic 

and mechanical response must be considered .  In terms of the 

symptomaLi.c response , t he site, the severity and the frequency of t he 

pain may alter. In terms of the mechanical p resentation, the range of  

movement and the functional level may alter. A thorough understanding 
of the appropriate way to interpret symptomatic and mechanical 
response is essential in order to safely and effectively manage the 
paLient. A careful monitoring of the patient's response to different 

procedures is  vital . These issues are considered in  depth i.n Chapter 

16, and the structure of the review process i s  detai led in Chapter 19 .  

Procedures 

The procedures are l isled according to the treatment principle and 

according to whether the procedure is static or dynamic. Extension 

procedures are used most commonly; sometimes these require a 
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lateral  component for a brief period.  The use of extensionllateral 

forces for some of the treatment period and in combination with 

purely sagittal plane forces is not uncommon. Few patients require a 

lateral component for long. This may be required only during the 

first treatment session, and usually for no more than a few days A 

minority require pure lateral forces only Flexion and extension 

procedures are grouped as 'pure' movements or as those involving a 

lateral component. 

Table 17.3 Treatment principles 

extension principle forces (Procedures 1 - 10) 

extension principle with lateral component (Procedures 11 - 17) 

lateral principle forces (Procedures 18,19) 

flexion principle forces (Procedures 20 - 22) 

flexion principle with lateral component (Procedures 23 - 26). 

Table 17.4 Procedures (not all in order of force progression) 

Extension principle - static: 

1: lying prone 

2: lying prone in extension 

3: sustained extension 

4: posture correction 

Extension principle - dynamiC: 

5: extension in lying - Ell 

5a: extension in lying (with patient overpressure) - Ell 

6a: extension in lying (with clinician overpressure) 

6b extension in lying (with belt fixation) 

7: extension mobilisation (in neutral or in extension) 

8: extension manipulation 

9: extension in standing - EIS 

10: slouch - overcorrect/correct sitting posture 

Extension principle with lateral component - dynamiC: 

11: extension in lying with hips off centre 

12: extension in lying with hips off centre with clinician overpressure 
(a: sagittal; b: lateral) 

13: extension mobilisation with hips off centre 

14: rotation mobilisation in extension 

15: rotation manipulation in extension 

Continued next page 
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Laural principle: 

1 6: selr-correction or lateral shift or side gliding 

1 7: manual correction or lateral shift 

Flexion principle: 

1 8  flexion in lying - FlL 

1 9: flexion in sitting 

20: flexion in standing - FlS 

21: flexion in lying (with clinician overpressure) 

Flexion principle with lateral component: 

22: flexion in step standing - FlSS 

23: rotation in flexion 

24: rotation mobilisation in flexion 

25: rotation manipulation in flexion 

Extension principle - static 

Procedure 1 - Lying prone 

The patient l ies on their front with arms alongside the trunk and the 

head turned to one side, and in this position relaxes. The position is 

sustained. In prone lying the lumbar spine falls automatically into 

some degree of extension. 

Application 

A basic requirement for the self-treatment of posterior derangement 

is that the patient can attain and maintain the prone lying position. 

As it is the starting point for other sel f-mobilisation procedures of 

the extension principle ,  i t  is essential that the patient can achieve 

this posi tion. 

In posterior derangements, lying prone is used as a sustained position. 

Initially this may increase symptoms in some patients, but as long as 

the increase of  pain is fel t  centrally this is  acceptable .  When the 

posit ion is maintained for five to ten minutes, there should be a 

reduction of symptoms. Further procedures of the extension principle 

can be considered once the symptoms have stabilised .  I f  pain is 

increased or produced peripherally, the prone position should not 

be maintained and force alternatives must be considered .  

Following a decrease of symptoms in the prone lying position, care 

should be taken in resuming the upright posture Every e ffort shoul d  

b e  made t o  maintain the restored lordosis while moving from lying 

to standing in order to maintain any reduction. 
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I Pb% 24: L)lillg prone. 

j 
24 
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I Pbolo 25: lying prone in ex/elision. 

25 

In a major derangement ,  such as those presenting with an aCUle 

lumbar kyphosis , the degree of extension necessary La acbieve prone 

lying may be unobtainable ,  in which case a gradual recovery over 

time is necessary. To do this ,  one or two pi l lows can be placed under 

the abdomen or, i f  on an appropriately hinged treat ment couch, the 

wings of the couch can be lowered so that t he patient lies initially in 

slight flexion , accommodating the deformity. After a period of five La 

ten minutes, during which time symptoms should ease , a pillow can 

be removed or the wings of  the couch raised so that a prone posit ion 

is gradually attained .  

I n  extension dysfunction , there i s  always some loss of lordosis. In 

some patients the loss may be enough to prevent them lying prone 

without pain .  For such people ,  lying on their front in bed or while 

sunbathing wil l  have become impossible .  The prone lying procedure 

by itse l f  will not resolve the extension dysfunction . However, when 

adopted several times daily for five to ten mi nutes and in conjunction 

with other extension principle procedures, prone lying should become 

painless as remodelling of t issues occurs . 

Procedure 2 - Lying prone in extension 

After lying prone (Procedure 1) , tbe patient places the elbows under 

the shoulders and raises the top half orhis body so that i t  is supponed 

by their elbows and forearms while the hips or pelvis remain on the 

couch . The patient relaxes in this position , al lOWing the low back to 

sag into more extension. The position is sustainecl for five minutes 

or more ; however, in severe and acute cases this may need to be 

i nterrupted by a return to lying prone at regular intervals. In lying 
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prone in extension, the lumbar lordosis is automatical ly  increased ,  

but this i s  a position of  mid-range extension . 

Application 

This procedure is a progression of Procedure 1 and enhances its e ffect 

by increasing extension and by being sustained. In derangements 

the time factor is often critical ,  and the position should be sustained 

for five minutes or more .  During this period there may be an initial 

increase in symptoms fol lowed by an  eventual decrease , which 

remains better. If  the patient finds i t  difficu l t  to to lerate the position,  

a return to prone lyi ng is indicated at  regular intervals. Further procedures 

of the extension principle can be considered once the symptoms have 

stabilised . If pain is produced peripherally, the prone position should 

not be maintained and force alternatives must be considered .  This 

includes a more gradual attempt at achieving extension. 

Procedures 1 and 2 are important when a time factor exists in the 

restoration of extension. These procedures are particularly important 

where time is a factor in the production of  symptoms; so time is also 

a factor in the resolution of symptoms. 

In more acute patients with derangements with an obstruction to 

extension, sustained extension may not be well tolerated due to pain. 

Such pat ients may initial ly require the app l ication of mid-range 

extension on an intermittent basis. They hold the procedure for as 

long as they can tolerate , then relax briefly  in prone lying before 

attempting a brief period of prone lying in extension again .  

The procedure may also b e  use ful in elderly patients who physically 

find it difficult to do an extension in lying and is also a starting point 

for marked extension dysfunction . It is, however, only a mid-range 

position of extension and needs progression as soon as possible . 

Procedu re 3 - Sustained extension 

To apply a gradual and sustained extension stress to the lumbar spine, 

it is best to have an adj ustable treatment table with one end that can 

be raised .  If an adjustable  plint h  is not available or the procedure is 

to be done at home, then pi l lows or blan kets can be used to adjust 

the angle of extension . The patient lies prone and their  upper body 

is l i fted gradual ly into extension a l ittle at  a time over an extended 

period, which may be half an hour or more . O nce the maximum 

degree of extension is achieved, this position is held for a few minutes 
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Photos 26, 2 7, 28: Sustained extension. 

Allow several minlltes to JJClSS before making the ne:xt progression (26). Raise the end of the coucb in slNall increments. 

Allow tbe symjJloms to guide progression (27). Having regained this amount of extension, do no/ progress furtber (28). 

Tbis is sufficient to enable tbe patient to self treat. 

26 

28 

27 

according to t h e  patient's to lerance . When 

returning the patient to the staning position, 

th is also should be done gradually, over two or 

three minutes ,  o therwise the  pa t ient may 

experience severe back pain. 

I f  the patient is not init ial ly able to tolerate the 

prone lying position , as with an acute kyphotic 

deformity, the starting position has to be in 

slight flexion. If the pat ient is unable to attain 

t h e  posi t i o n ,  a gradual  recovery of it i s  

necessary. To d o  this, one o r  two pi l lows can b e  placed under the 

abdomen or, i f  on an appropriately hinged treatment couch,  the ends 

of  the couch can be l owered so that the patient l ies initially in sl ight 

flexion, accommodating the deformity. After a period of five to ten 

minutes, during which t ime symptoms should ease, a pi llow can be 

removed or the wings of the couch raised so that a prone posit ion is 

attained in a gradual way. 

Too rapid an increase in the extension range will cause severe pain 
and possibly a worsening of Lhe condilion. Progressions must be 

small , with the t reatment couch being lifted only four or five 

centimetres at  a time.  With each progression the symptoms will 

increase in intensity, but after a few minutes t h is should start to sett le .  

There may be an increase in  pain centrally and a reduction of  pain 

distally. Only once the pain has subsided to its former intensity should 

a further progression be made . 
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Should the pain [ail t o  subside to its former level ,  the pl inth must be 

lowered to the horizontal position and the patient a l lowed to rest in 

this position [or a few minutes. Once the patient is recovered ,  another 

attempt at a gradual recovery of  extension is made . This is o ften 

easier the second time. With each progressive increase in  range, expect 

an initial i ncrease in pain fol lowed by central isation  or reduction . 

If the recovery process is lengthy, it is necessary to a llow the patient 

to rest for a few minutes every so often in the prone lying position . 

This allows recovery from the sustained exposure to extension , which 

can be difficu lt to tolerate.  Fol lowing a recovery period it should be 

possible to raise the patient to the former extended position more 

rapidly. The blockage to extension wi l l  gradually diminish . 

The aim is to regain as much extension as possible on the first 

treatment session, after which the patient should able to perform 

prone l ying ,  prone lying in e xtension and extension i n  ly ing 

(Procedures 1 ,  2 ,  5)  and continue with  these procedures a t  home . 

However, in case o f  reversal o f  improvements or in case complete 

recovery is not achieved on  the first occas ion,  patients must be 

instructed in home procedures. They should be told to lie over pillows 

on the floor or bed and gradually lower t hemselves into the prone 

position by removing the pi l lows one at a t ime. 

Once the prone posit ion is tolerated Procedures 1 ,  2 and 5 are 

implemented.  

Application 

Th is procedure is not a progression from previous procedures, but 

rather a different way of achieving extension in which time is more 

e ffective than repetit ion . It is only used when the patient is unable to 

tolerate previous procedures. The most l ikely need [or i ts use is with 

patients who have a kyphotiC deformity. 

This procedure is only used in the reduction of major derangements. 

There is l ikely to be a major loss of extension movement; indeed, the 

suitable patient is normal ly stuck in flexion and unable to extend at 

all. In some patients a gradual and sustained extension stress has a 

better symptomatic response than intermittent stress, as in  extension 

in lying. 
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During the application of this procedure ,  symptom response must 

be care fu l ly  monitored .  Any suggestion of peripheralisa t ion or 

worsening peripheral symptoms must lead to an immediate , but 

gradual lowering of the couch. An increase in central low back pain 

as the couch is lowered nearly always indicates a good response to 

t reatment ,  whereas when this does not occur there tends to be l i LLie 

or no improvement  following this procedure . 

Once the patient is able La perform extension in  lying (Procedure 5) 

exercises themselves, even if not to ful l  range , th is is implemented as 

part of the management strategy. If the application of this procedure is 

successfu l ,  then the use of Procedures 1 ,  2 and 5 becomes appropriate 

It is important to note that sustained forces may be more effective in 

the reduction of some derangements than repeated movements. These 

sustained forces can a lso be progressed by working in different parts 

of the range; for instance, starting in prone lying (Procedure 1), prone 

lying in extension (Procedure 2) and then sustained extension. 

Note: 

Sustained extension can also be used as a provocative test i f  anterior 

derangement i s  suspected, but unclear. With the end of the pl inth 

raised ,  the patient is placed in  sustained extension for up La five or 

six minutes. Their symptomatic and mechanical response is then 

evaluated .  I f  pain becomes worse during this period or when the 

patient is upright agai n ,  an anterior derangement is l ikely This can 

be confirmed by reviewing the mechanical response to flexion in 

standing. If the result of sustained extension is the product ion of a 

major l oss of flexion, an anterior derangement is confirmed. 

Procedure 4 - Posture correction 

The patient is gUided from a kyphotic sitting posi t ion to an upright 

si l t ing posture by anteriorly rotating the pelvis and accentuating the 

lordosis. This can be done by gen tle pressure on the sternum and 

lumbar spine with the clinician to the side of the patient Or, if the 

patient is more resistant to posture correction , from the front the 

cl i nician can adj ust the pelvis with hands around the patient's waist . 

As well as attaining a lordotic sitting posture , the pat ient should be 

shown how to maintain this position using a lumbar roll .  
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I Photos 29. 30, 3 1: Posture correCi/On. 

29 30 

Application 

Posture correction is the main 

in tervent ion for pain in postural 

syndrome when the aggravating 

factor is s i t t ing. The procedure i s  

d iscussed more in the  appropriate 

chapLer. Posture correction is also 

very important in management of 

derangement. 

The importance of  the postural 

component in a paLienLs sympLoms 

can, in part, be deLermined by their 

response to posture correction  

after relaxed siLL ing during Lhe 
31 

interview. This can be an imponant 

learning exper ience for the paLient. As wi th oLher  procedures ,  

sym ptom behaviour should be  monitored as  iL  i s  app l i ed  and 

afterwards. 

In  posLerior derangemen t ,  iL  i s  very common thaL sitt ing i s  an 

aggravaLi ng factor. Manage ment requires the absence or reducLion of  

aggravaLing facLors, such as  sitLing, as  well as  the i ntroducL ion of  

LherapeuLic loading sLraLegies. l L  is not uncommon for the  patienL LO 

be able LO reduce the derangemenL using repeated movements, but 
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symptoms return on sustained silting in a poor posture. Derangement 

requires both reduction and maintenance of reduction. 

In some cases it is possible to reduce posterior derangements solely 

using this procedure. This is more likely to occur when the clinician 

pulls the lumbar spine into extension from the front .  Where posture 

is the obvious causative factor i n  derangement ,  it is educational ,  for 

both patient and clinician,  to provide education in Sitting posture 

without any exercises. It is surprising the number of patients who 

can be successfu l ly  treated in this way. 

Posture correction and slouch overcorrect (Procedure 1 0) are also 

usefu l procedures in  patients with mechanical ly inconclusive 

symptoms. These patients, infrequent ly seen , do not demonstraLe 

consistent directional preference or obstruction to movement, but 

their symptoms are affected by loading straLegies (see Chapter 1 3) .  

They can benefit from mid-range work using Lhese procedures . 

Extension principle - dynamic 

Procedure 5 - Extension in lying (with patient overpressure) 

The patient starts in the prone lying position ,  with hands palms down 

under the shoulders, as for the traditional press-up or push-up 

exercise. They now raise only the top half of  the body by straightening 

their arms, while the pelvis and thighs remain relaxed and are allowed 

to sag with gravi ty. The top ha l f  of the body is t hen lowered back to 

the plinth .  The exercise is then repeated about ten to fifteen times. 

The first few movements should be carried out cautiously, with careful 

monitoring of the symptomatic response. Often the patient finds the 

exercise becomes easier and the range of  extension i ncreases with 

repetition .  As the patient completes a set of exercises, the arms should 

be fully straightened to achieve the maximum possible extension range. 

As long as there is no lasting aggravation or peripheralisation of 

symptoms, a second set may be attempted . More vigour can be applied 

and the last three or four movements should be sustained for a second 

or two in a ful ly relaxed and sagged position . Allowing t he abdomen 

to sag to the couch produces maximal possible sel f-generated 

extension .  Further sets of ten can be repeated as con tinuing 

improvement indicates (or as indicaLed by continued improvement) . 
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I Photos 32, 33, 34: Evtellsioll ill IVillg. Pboto 35: Exten.sion in Iyin.g witb patiellt oveljJressw·e. 

32 33 

34 35 

In order to achieve extension in lying with overpressure , it does not 

matler i r  the hips and pelvis corne off the p linth slightly as the patient 

extends their elbows. This al lows space for the e ffect of  the relaxation 

as they sag, which is  to increase extension . If the patient is to ld to 

keep their hips and pelvis on the pl inth,  the e ffect of  exhaling on the 

lumbar range of  extension is less. 

Application 

This procedure is a progression from Procedures 1 and 2 .  Rather than a 

sustained extension force, an intermittent extension force is being 

applied , with greater ampl i tude. This procedure is the most important 

and effective exercise in t he treatment of posterior derangement and 

extension dysfunct ion .  Almost t he maximum possible extension 

without external assistance is achieved with t his manoeuvre . 
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In derangement ,  an increase in central low back pain may occur at 

full range This is normal and should become easier with repetition. If 

pain rem ains  worse periphe rally, extension in lying should be 

modified and a lateral component should be considered .  However, 

in acute or severe posterior derangements, introducing end-range 

extension too early can cause peripheral isation . This may be an 

indication for lateral forces, but also may indicate that extension is 

being introduced too quickly and that earlier sustained procedures 

should be used (Procedures 1 and 2) .  

Following a decrease of  symptoms with the  exercise , care should be 

taken in resuming the upright posture .  Every e ffon should be made 

to maintain the restored lordosis whi le moving from lying to standing. 

This is to ensure maintenance of reduct ion.  This is done in the 

following way. They move to the side of the plinth ,  press the upper 

body up using the arm , then maximally extend the back, dropping 

one leg and then the other to t he floor. At the same time they use the 

fingenips of both hands to keep the trunk more and more erect as 

the upright weight bearing position is regained . 

Extension in  lying with patient overpressure should be routinely 

performed as early as possible , usually on day one ,  to ensure end

range extension is being achieved .  The patient is encouraged 'to sag 

the last two or three in each set of ten' .  If this is not possible on day 

one , then this is the first force progression used at the next assessment. 

Proced ure 6a - Extension in lying (with clinician overpressu re) 

The patient's starl ing posit ion and performance of extension in lying 

is as described in Procedure 5. External overpressure is applied at a 

segment so that the extension force is accellluated at that level .  The 

t reatment tab le is at the height that allows the c linician to be over 

the patient su fficiently for their line of force to be perpendicular to 

the spine.  The patient l ies close to the side of the table on which the 

clinician is standing. The level at which the overpressure should be 

applied is determined from the best symptomatiC response . 

The clinician stands to one side of the patient, crosses their arms and 

places the hypothenar eminencies on the transverse processes of the 

same segment .  One hand is paral le l  to the spinous process and the 

other perpendicular to  it, so that hands are at 90 degrees to each 

other. The clinician's chest is over their hands. 
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I P/]% s 36, 37, 38, 39: Extensioll ill lying wit/] clinician oueljJressltre. 

36 

38 

Once in posiLion, a gentle, symmeLrical pressure 

is applied by leaning forward and transferring 

body weighL through the arms. This is sustained 

37 

as the patient performs extension in lying, bUL 
39 

allows the movement to occur. As t he patient extends, it is necessary 

LO change the angle o[ the overpressure from directly downward to 

abouL forty-five degrees, so that the force remains parallel to the 

mOLion segment .  This change in angle necessitates that the clinician 

alters their body weight onto their back leg. The level can be changed 

depending on the response o[ the symptoms, and the pressure can 

be increased i[ the response indicates. 

Application 

This procedure produces a greater and more localised passive extension 

stress than all  previous procedures. This is used for two purposes: 

diagnosL ic and therapeutic . If more pressure produces more pain, a 

resistant derangement or dysfunction can be suspected. If more pressure 

produces less pain , a derangement is confirmed,  as well as the correct 
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segmental level. More pressure causing more pain occurs in  the 

presence of a resistant derangement and when the pressure is applied 

at the wrong segmen tal level or at  the wrong angle. The adjacent levels 

above and below and variations in the lateral angle should be explored. 

In  the case of  dysfunction, symptoms abate once the procedure is 

finished . In  the case of  derangement ,  symptoms should be reduced, 

abolished or centralised afterwards. If  pain is worsened peripherally, 

force alternatives must be considered.  

Overpressure may also be needed for therapeutic purposes during the 

early stage of reduction of  a posterior derangement .  Patient-generated 

procedures alone may not achieve a lasting reduction , abolition or 

centralisation of symptoms, or a full range of extension . The overpressure 

is applied briefly, usually only in the first or second session, to allow 

patient -generated procedures to achieve l asting symptomatic and 

mechanical improvement .  

I f  force progression is needed in  the management of derangement ,  

i t  is generally no t  possible to  predict  whether overpressure or 

mobil isat ion is needed .  Some pat ients  respond bener to  th is  

procedure , while others respond better to the  procedure of extension 

mobilisation .  Consequently it is always valuable to try both,  if  force 

progressions are required. Overpressure can be applied to the sacrum 

or the lumbar segments . 

Proced ure 6b - Extension in lying (with belt fixation) 

An alternative method of achieving overpressure is provided by a 

safety or fixation belt , which can be applied around the plinth and 

over the pelvis. This prevents the pelvis from moving and accentuates 

the extension force at the lumbar segments. A belt can be loaned to 

the patient i f  they have something it can be attached around, or a 

member of the family can assist . Either they can sit on the pelvis or a 

towel can be laid across the pelvis and the assistant stand on either 

end of  the towel , straddling the patient .  

Application 

The are two chief uses for extension in  lying with belt fixation; first , 

in derangement as a home treatment for those who respond well to 

extension in  lying wi th  clinician overpressure (Procedure 6a) ; 

secondly, in extension dysfunction , which the previous procedure 

will have helped to confirm. This is only used if previous procedures 

prove inadequate , and is designed for long-term home use . 
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I Photos 40, 4 1, 42: h:\:tensiol/ ill lying with beltjlxalio11.. 

40 

4 1  

42 

Procedure 7 - Extension mobi l isation 

Photos 43, 44: /:'xtension mobilisation. 

Stand well over the patient. lean forward, pressure Oil; 

lean back, preSSU1'e off (43). Keep the trunk moving 

backwards ane/forwards with the arms almost straight 

A void applying p1'eSSlIre, lIsing flexion/extension at 

the elbow (44). 

43 

44 

An adjustable-heighL plinth is preferred to perform this procedure 

mOSL effectively. This should be at a level that allows the clinician to 

be over the  paL ienL s u ffiCien t ly  for t h e i r  l i n e  of force to be  

perpendicular to the  spine.  The  patient lies prone wi th  their arms by 
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the side , as i n  Procedure 1 ,  and near the edge of the plinth by which 

the c lin ician is standing. 

The clinician stands to one side of  the patient ,  crosses the arms and 

p laces the heel of  the hypothenar emin e ncies on the transverse 

processes of the same segment .  One hand is p laced paralle l  to the 

spinous process and the other perpendicular to i t ,  so that the hands 

are at n inety degrees to each other. The c linician's chest is over their 

hands so that their line of force is perpendicular to the segment  No 

force is applied as they position their hands. 

A gent le ,  symmetrical and perpendicular pressure is applied using 

t he bodyweight through the hands so that a rhythmical increase and 

decrease in pressure is created , without the hands losing contact .  

This is repeated rhythmically to the same segment about ten to fi fteen 

t imes . Each pressure is a l i t t le stronger than the previous one, 

depending on  the patient's tolerance and the behaviour of the pain . 

The intent is to move further into range and attain end-range in the 

last few pressures if possible . 

The procedure is first applied about the level of L 4 - L5 and the 

response determined ,  and then to adjacent segments above as 

required.  Information about the appropriate level for mobilisation 

may have already been obtained during testing of extension in lying 

with c l inician overpressure (Procedure 6a) , which has probably 

p rece d e d  ex tens ion  mobil isa t i o n .  At d i fferen t  segments  the  

symptomatic response may vary The segment  to  be  mobilised again 

or on subsequent  occasions depends upon where a favourable 

response is generated .  A favourable symptomatic response may be 

evident during the application of the procedure , or afterwards - that 

is, centralisation ,  abolit ion or reduction of pain , or a change in pain 

location from one side to the other. A favourable mechanical response 

may be evident afterwards when greater range and/or less pain is 

experienced with extension i n  lying or standing, or some other 

movement that was previously painful. 

The procedure can be performed in  varying degrees of extension i f  a 

pl inth with an adjustable end is being used .  The starting position 

would always be neutral ,  but  i f  a p rogression is require d ,  the 

mobilisation could be performed with t he patient p laced in a position 

of extension .  
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Application 

This procedure produces a localised extension force and is used when 

a force progression is required in the treatment of derangement or 

extension dysfunction . For instance, in  derangement,  when there is 

a failure to improve with previous procedures, this technique should 

be considered. This is the clinician technique that is most commonly 

applied to t he lumbar spine . After appl i cat ion of the procedure, the 

effectiveness of the patient-generated techniques are re-evaluated; i f  

this now generates a favourable response, i t  i s  n o  longer appropriate 

to continue with manual techniques. 

H c l in ic ian  t echniques  are a p p l i e d ,  these should  always be 

accompanied by continuing with patient-generated techniques as 

wel l .  The intent of the c linician's intervention is to make the patient

generated procedures more e ffective in resolving the condition . 

Whether t he added intervent ion is of value can generally be judged 

after one or at the most two sessions of  mobilisation . If after that 

there has been no defin i te  i mprovement ,  there is no  value i n  

continuing with the technique . A t  this point manipulation or force 

alternatives should be considered. For i nstance , i f  this procedure 

fails to e ffect an improvement, performing the same procedure further 

into the physiological range of extension can sometimes be helpful .  

As with every procedure , symptoms are carefully moni tored during 

and after the mobilisation. If the manoeuvre results in worsened 

peripheral symptoms, force alternatives should be considered.  

In  the instance of  a dysfunction, extension mobilisation produces 

the patient's local pain with each pressure on the appropriate segment ,  

but  th is  fades away when the procedure ceases .  

Biomechanics of extension mobilisation 

The biomechanics of extension mobilisation have been evaluated (Lee 

and Evans 1 994) . The procedure produces extension bending 

movement at  a l l  segments, but maximall y  at the point  where force is 

applied . I t  also produces anterior shear forces in the segments below, 

and posterior shear forces on t he segments above . The amount of  

i ntervertebral motion is very small ,  millimetres of translation and a 

few degrees of rotation. It is highly unlikely that this amount of  

movement can be palpated; what is  felt is the  movement of the  whole 

lumbar spine as it sags under pressure between the two supporting 

ends, the pelvis and the thoracic rib cage . It is speculated that the 
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intervertebral disc is the maj or anatomical structure resisting the 

applied load. 

Procedure 8 - Extension manipulation 

The starting position for both patient and clinician is the same as 

extension mobilisation (Procedure 7) . An adj ustable-height pl inth is 

preferred to perform this procedure most e ffectively. This should be 

I Photo 4 5: Extension manipulation 

HigIJ velocity, small amplilude thrust. 

4 5  

at a level that allows the cl inician 

to be over the patient su Fficiently 

fo r t h e i r  l i n e  of force to be 

perpendicular to  the spine. The 

patient lies prone with their arms 

by the side, as in Procedure 1 ,  

and near the edge o f  the pl inth 

by which the clinician is standing. 

The clinician stands to one side 

of the patient ,  crosses the arms and 

places the heel of the hypothenar 

eminencies on the transverse 

processes of the same segment . 

One hand is placed parallel to the 

spinous process and the other 

perpendicular to i t ,  so that the 

hands are at ninety degrees to 

each other. The clinician's chest is over their hands so that their line 

of  force is perpendicular to t he segment . No force is applied as they 

position t heir hands. 

An extension force (Procedure 7) is then applied and sustained for 

five to ten seconds to e nsure the pat ient can accurately assess the 

e ffects .  The symptom response to this pre-manipulative testing 

procedure must be centralisation, reduction or abolition of symptoms 

during maintenance of the procedure , but which return soon after. 

I f  fol lowing this manipulation is indicated, the clinician leans over 

the patient with the arms perpendicular to the spine and applies 

pressure slowly until the spine feels taut .  Then a high velocity thrust 

of very short amplitude is applied and immediately released.  

The segmental level at which the manipulation is performed is decided 

b y  sy m p t o m  resp o n se dur ing  t h e  a p p l ica t ion  o f  ex tens ion  

mobi l isati o n ,  wh ich  wi l l  a lways precede t h i s  procedure .  The 
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appropriate level is the one a t  which symptoms are centralised ,  

reduced or  abolished , but  returns when the  mobil isation pressure i s  

released. Only one manipulative thrust should be performed at any 

one treatment session . 

Application 

This procedure produces the greatest localised extension force 

available .  Manipulation is indicated in derangement when the desired 

result is not produced by extension mobilisation.  The pre-manipulative 

testing with extension mobilisat ion, which centralises, reduces or 

abolishes symptoms temporarily, is essential . After application of the 

procedure, the effectiveness of  the patient-generated techniques are 

re-evaluated, and if this now generates a favourable  response , it is no 

longer appropriate to continue with manual techniques. 

I f  c l i n i c ian  techniques  are app l ie d ,  t hese should  a lways b e  

accompanied b y  continuing with patient-generated techniques as 

wel l .  Whether the added i ntervention is of value can general ly be 

judged after one or at the most two sessions of manipulation . If a fter 

that there has been no definite improvement , t here is no  value i n  

cOnL inuing with the technique . 

Procedure 9 - Extension i n  standing 

The patient stands with the feet shoulder-width apart and knees 

straight so that they have a good base of  support and feel stable 

when they perform the procedure . The hands are p laced in the small 

of the back across the belt line with the fingers pointing downwards. 

The patient then leans backwards as far as possible ,  letting the head 

tip back also (care must be used i f  the patient has a cervical spine 

prob lem also) , and uses the hands as a fulcrum by pressing t hem 

into the spine . They are encouraged to go 'further, further, further ' .  

After arching backwards, the patient returns to neutral standing and 

the exercise is  repeated about ten to fifteen t imes .  As with extension 

in lying, full range is desirable for the best results. I ni t ially this may 

not be possible ;  the pat ient may find  the exercise gets easier on 

repetition and a ful ler range of extension can be obtained. 

Application 

Extension in  standing may be used in posterior derangement .  I t  has 

little impact in the treatment of  dysfunction . In major derangements 

the procedure may initially cause a worsening of symptoms, but the 

response improves a fter  extension in ly ing i s  performe d .  less 

movement is obtained in extension in standing than in lying, and 
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I Photos 46, 47. 48: t:1.·tensioll 

ill stcllldillg. 
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46 

48 

47 

the two proced ures a l so exert 

different forces on the spine, one 

b e i n g  l o a d e d  a n d  t h e  o t h e r  

unloaded; for t hese reasons the 

s ta n d i n g  m a n oe uvre i s  o ft e n  

less effect ive This procedure is 

less l ikely to  be appropriate i f  

symptoms are severe o r  acute . 

Derange m e n ts w i l l  ra re l y  be  

completely reduced by  extension 

in standing, although sometimes 

this occurs. However, the procedure 

i s  use fu l  as a supp lemen t  to  

extension in lying, as  long as  the 

symptom response is satisfactory, 

especially when circumstances do not a ll ow the performance of 

extension in lying. For patients who are st i l l  at work, or for some 

ot her reason struggle to perform extension in lying, the addition of 

extension in  standing can be useful .  

The manoeuvre is a lso very important in the prevention of the onset 

of back pain during or after prolonged silting or bending, and is 

very effective when performed proactively before pain is actually felt .  

The procedure thus becomes very useful as symptoms or  derangement 

are resolving and intermi t tent ,  and for prophylactiC purposes. 
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49 

5 1  

patient moves from a n  extreme 

extended posture. 

50 

Proced ure 1 0  - Siouch

overcorrect I Correct sitting 

posture 

F i r s t  t h e  s l o uch- ove rc o rrec t  
procedure is performed .  Sitting 

on  a stoo l ,  the patient relaxes 

into the ful ly fl exed s louched 

posture , with the head and chin 

p rotru d ing .  The pa t i en t  t h e n  

smoothly moves i n t o  the erect 

sitting posture , with the lumbar 

sp ine  pos i t i oned  i n  max imal  

lordosis and  the head retracted 

and chin pulled in. The sequence 

should be repeated several times 

in  a flowing manner, so that the 

flexed posture to an  extreme of 

Once the patient has an understanding of  good and bad sitting 

postures, they can then be taught the correct s itting posture.  The 

overcorrected siuing posture is at an extreme of  extension and 

becomes painful i f  maintained for long. The patient is thus instructed 

to move into an extreme of lordosis, but then release the last 1 0% of 

the movement. In this way they can attain a lordotic, but not fully 

extended, lumbar posture .  
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Photos 49, 50, 5 1: POstll1"e 

correction. 

Extreme o/bad positioll (49). 

E"Ctreme 0/ good position ( 50). 

Extreme o/good position less 

the strain ( 5  T). 
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Application 

Slouch-overcorrect has multiple applications, not simply posture 

correction . This procedure is used to educate patients with postural 

syndrome so they can attain the correct sitting posture. By performing 

slouch-overcorrect ,  the patient can feel  the difference between a 

relaxed slouched posture and an extended one.  These patients are 

often unaware o f  their body posture;  this p rocedure , practised 

regularly, helps them to become conscious of  a better siuing posture 

If this p rocedure is p ractised three t imes daily, ten to fifteen t imes at 

each session , in a matter of a few weeks the patient wi l l  have re

educated their postural habit . They wi l l  no longer  perceive the 

slouched posture as 'normal ' ;  they will have come to find that the 

corrected posture is now 'normal' for them. As well as practising 

slouch-overcorrect in  order to retrain their postural 'habit '  and to 

train their muscles to hold their trunk upright, the procedure should 

be done regu larly if  pain ar ises .  Pain wi l l  not arise i n  postural 

syndrome if the patient avoids slouched siuing altogether. 

The procedure may also be use fu l  in  derangement on certain 

occasions. Again ,  i t  can be a help fu l  way of educating patients about 

posture correction, but also can be used as a method , in a loaded 

posture, of regaining flexion or extension if  this is difficult in other 

positions. The procedure may have a role in the flexion principle - it 

is often sufficient to unblock an anterior derangement.  

This procedure is also useful in  derangements in which directional 

pre fe rence alternates from extension to flexion.  In these rather 

uncommon derangements, extension procedures initial ly cause a 

sympto matic and mechanical improvement ,  but after a brief period 

this ceases . Extension then causes an obstruction to flexion, and 

flexion procedures are required to improve symptoms and movement . 

However, in  its turn , prolonged flexion a lso causes deterioration. 

Essent ia lly, end-range persistent loading into flexion or extension 

eventually worsens the patient. Lasting improvement comes with a 

gradual resumption of both flexion and extension using the slouch

overcorrect p rocedure , fol lowed for a few days by avoidance of end

range in  either d irection.  

Posture correction (Procedure 4) and slouch overcorrect are also 

use fu l  p roced u res in pat ients  with mechanical ly inconclusive 

symptoms. These patients, i n frequently seen ,  do not demonstrate 
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consistent directional preference o r  obstruction to movement ,  but 

their symptoms are a ffected by loading strategies (see Chapter 1 3) .  

They can benefit from mid-range work using these p rocedures. 

The importance and value of posture correction is often underestimated, 

and the procedure is often underused .  We hold the view that if only 

one procedure was to be used, the most good for the most people 

would be achieved with the correct application of  posture correction .  

It is certainly valid in certain instances to dispense only posture 

correction as your first intervention. 

Extension principle with lateral component -
dynamic 

Procedure 1 1  - Extension in lying with hips off centre 

This procedure is as Procedure 5 ,  but the patient's starting position 

is asymmetrical ,  with the hips off centre in the prone lying position . 

Thus this is an extension procedure with an additional lateral force .  

I n  genera l ,  the hips should be sh i fted away from the pain fu l  side . I f  

the patient has left-sided pain t hey are positioned with their hips o ff 

cemre to the right ,  by moving the pelViS to the right away from the 

side wi th  pai n .  They now raise the top  h a l f  o f  the body by 

straightening their arms, while the pelvis and thighs remain relaxed 

on the pl inth .  The top half of the body is then l owered back to the 

plinth . The exercise is repeated about ten to fifteen t imes. 

If moving the hips away from the side of  pain worsens the symptoms 

or has no e ffect ,  the hips should be shifted the oppOSite way and the 

symptom response explored. As in all procedures,  performance is 

dictated by favourable symptomatic and/or mechanical response. 

Application 

This procedure has a minimal lateral component and a strong 

extension component .  It is used in derangements that have unilateral or 

asymmetrical symptoms and that have been worsened by, or not 

responded to, purely sagittal plane movements. I t  is the first procedure 

to be used in such a situat ion . 

Procedure 1 2  - Extension in lying with h ips off centre with 

clinician overpressure (sagittal or latera l) 

The patiem l ies close to the side of the table where the cl inician is 

standing. The level at which the overpressure should be applied is 

determined from the best symptomatic and/or mechanical response . 
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Pbolos 52, 53, 54: Hxlension 

ill Iyillg witb hips of/ centre. 

Photo 5 5: Extellsioll ill lying 

hips ojI centre wilh sagillal 

ol'eJ1)l'eSSllre. 
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52 53 

54 5 5  

This  procedure  can be conducLed in several ways depending on 

whether the sagit ta l  or  fronta l  p lane  componenL needs LO be 

emphasised .  The patient l ies prone ,  prepared to perform repealed 

extension in lying (Procedure 5) ,  but with hips off cenLer, usually 

shifted away from the side with pain .  

1 2a - Sagittal overpressure 

I f  the sagittal plane is to be emphasised ,  the cl inician stands to one 

s ide of the pa L i en t ,  c rosses hand s ,  and places the  heel  of Lhe 

hypothenar eminencies on the transverse process of the same lumbar 
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56 5 7  

segment The c l in ic ian 's chest is  over thei r  hands. Once i n  position , 

a gent le ,  symmetrical pressure is applied using body weight through 

their arms. This is sustained as the patient performs extension in 

lying, but al lows the movement to occur. This p rocedure is as 

extension in ly ing with c l inic ian overpressure (Procedure 6a) , with 

the addition of  the hips o[f centre position.  

I f  the frontal plane is LO be emphasised ,  overpressure is applied at 

the i l iac crest and at the lower ribs to emphasise the side gl iding 

position. The clin ician stands on the left side o f  the p l inth i f  the 

patient had right-sided back pain, then l ifts or slides the patient's 

pelvis to the left so that the patient is positioned in prone lying with 

hips shi fted to the left . The clinician leans over the patient hands 

positioned as above , thus maintaining firm lateral overpressure as 

the patient performs extension in ly ing with hips o ff centre .  

Application 

Overpressure is only applied when the response to the previous 

manoeuvre ( 1 ) is equivocal or does not last. If extension in lying 

with h ips o ff centre decreases symptoms, which are no better 

afterwards, then the procedure with overpressure should be used .  

Overpressure is  a lso applied i f  the response to the previous procedure 

( 1) has been unclear. Overpressure is applied to emphasise the 

sagittal  or l a teral  component of the procedure as indicated b y  

symptom response. I t  is used in  derangement and i s  discontinued i f  

i t  causes a worsening of  local o r  peripheral symptoms I t  i s  only 

C H A PT E R  S EV E N T E E N  1 473 

Photo 56: Frontal plane 

overpressure. 

Photo 5 7: Extension in lying 

hips off centre wit/] lateral 

o/lerpressure. 
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applied in  derangements that have not changed or have been made 

worse by purely sagittal plane movements. 

P rocedure 1 3  - Extension mobi l isation with hips off centre 

This procedure is performed exactly as eXLension mobi l isation 

(Procedure 7) ; however, the start position of the patienL is d i fferent .  

I Photo 58: Extension mobilisation with The pat i en t 's h i ps a re sh i  ft ed 
bips offcentre. off centre , away from the side 

( 
58 

w i t h  p a i n . 1 n  t h i s  pos i t io n  

t h e  extension mobi l i sa t ion i s  

performed as out lined above . 

An  a dj us L a b l e - h e i gh t  p l i n t h  

i s  p r e fe rred  t o  pe rform th i s  

procedure most e ffectively This 

should be at a level that al lows 

the  c l i n i c i a n  t o  be over  the 

patient suffiCiently for their l ine 

of force to be perpendicular to 

the spine The patient l ies prone 

with the ir  arms by the side, as in 

Procedure 1 ,  and near the edge 

of  the pl inth where the clin ician 

is standi ng. 

The clinician stands to one si.de of the patienL ,  crosses the arms and 

places the  heel of the hypothenar eminencies on the t ransverse 

processes of the same segment .  One hand is p laced parallel LO the 

spinous process and the other perpendicular to i t ,  so that the hands 

are aL n inety degrees to each other. The c l in ician's chesL is over Lheir 

hands so that their line of force is perpendicular to  the segment .  No 

force is applied as they position their hands. 

A gentle , symmetrical and perpendicular pressure is applied using 

the bodyweight through the hands so that a rhyth mical increase and 

decrease in pressure is created, without the hands losing contacl . 

This is repeated rhythmically to the same segment about ten to fifLeen 

t imes .  Each pressure is a l i t t le  sL ronger than the previous one ,  

depending o n  the patient's to lerance and the behaviour of the pai n .  

The intent i s  to  move further in to  range and  aLtain end-range in the 

last few pressures i f  possible .  
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Application 

This procedure is applied as a force progression during treatment of a 

derangement with a lateral component, which will be in  a patient with 

unilateral or asymmetrical symptoms who has not responded to pure 

sagittal plane movements. The patient will have been performing 

extension in lying with hips off centre and overpressure will already 

have been applied (Procedures 1 1  and 12) .  Symptoms may have 

been reduced or centralised with these procedures, but are no better 

afterwards. Alternatively, symptoms are i ncreased ,  but no worse 

afterwards - in this instance the force p rogression is  applied to help 

determine the appropriate loading strategy. 

Proced ure 1 4  - Rotation mobil isation in extension 

An adj ustab le-height p l i n t h  is  recommended to  perform t h is 

procedure most effectively. This should be at a level that al lows the 

cl inician to be over the patient sufficiently for their line of force to be 

perpendicular LO  the spine . The starting posit ion for patient and 

clinician is as for Procedure 7, extension mobilisation . The patient 

l ies relaxed , prone with their arms by their side, close to the side of  

the table where the clinician stands. 

The clin ician stands to one side of  the patient,  hands crossed ,  and 

places the heel of the hypothenar emin e ncies on the transverse 

processes of the same lumbar segment .  One hand is parallel to the 

spinous process and the other is perpendicular to i t ,  so that they are 

ninety degrees to each other. 

A gentle pressure is applied and released first to one side , then to the 

other. By repeating the p ressure on alternate sides a rhythmical 

rocking effect is obtained. As pressure i s  applied on one side a 

simul taneous reduction in pressure must occur on the other ;  thus, 

some extension force is always present ,  as well as an alternating lateral 

force. Pressure is achieved by applying the weight of the body through 

the arms, and the pressure is gradually increased with the intent of  

moving further in to  range. The techni que is repeated about ten times 

on one segment and/or repeated on adjacent segments as necessary 

If pressure on one side is producing a favourable response , then 

mobilisation is restricted to that side only The clinician stands on 

the opposite s ide from the side to be mobilised .  Place one hand on 

top of other hand to perform the mobil i sation on one side ; force is 

directed anterior and slighLly medially. 
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Photos 59, 60, 6 1: Rotation 

mobilisation in extension. 

APIJ!Y pressure evenly to both 

sides at first, then aJJpry 

rl1ythmically to alternate 

sides ( 5 9). ApjJly pressure 

JlI��t fo the transverse region 

on one side, and as YOll 

release slowry on that side, 

trcm�/er jJressure to the 

other side (60). Unilateral 

mfalion mobilisation, 

once appropriate side 

established (6 1). 
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59 

61 

60 

Application 

This procedure involves primarily 

extens ion , but  wi th a la tera l  

component . It  is primarily used 

i n  derange ment  syndro me to 

reduce uni lateral or asymmetrical 

symptoms that have remained 

u nchanged fol lowi ng a thorough 

e x p l o r a t i o n  o f  a l l  p re v i o u s  

procedures. 

I t  may be used as a progression 

from extension in lying wi th hips 

off centre and extension in lying 

with hips off centre with clinician 

overpressure (Procedures 1 1  and 

1 2) if response to these have been equivocal , that is, symptoms are 

no better or no worse afterwards. 

Procedure 1 5  - Rotation mani pu lation in extension 

An adj ustable-height  p l i nt h  is recom mended to perform this  

procedure most  e ffectively. This should be at a level that  allows the 

c linician to be over the patient sufficiently [or their l ine of force to be 

perpendicular to the spine. The starting position for patient and clinician 

is as for Procedure 7, extension mobilisation .  The patient l i es relaxed 

prone with their arms by their side ,  close to the side of the table 

where the clinician stands. 
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A favourable response will have 

been generated previously with 

unilateral rotation mobilisation 

in extension, but symptoms have 

returned . The clinician stands on 

the opposite side from the side 

to be mobi lised . Place one hand 

on top of other hand to perform 

the mobilisation on one side; force 

is directed anterior and slightly 

medially. The pre-manipulative 

test mobilisation should reduce 

symptoms that return afterwards; 

t he m a n i p u l a t i o n  i s  t h e n  

indicate d .  The c l in ician leans 62 

over the patient with the arms 

perpendicular to the spine and applies u nilateral pressure slowly 

until the spine feels taut .  Then a high-velocity thrust of very short 

amplitude is applied and immediately released .  

The segmental level a t  which the manipulation i s  performed i s  decided 

by sym p t o m  response  d u r i n g  the  a p p l i c a t i o n  o f  e x t e n s i o n  

mobi l isa t ion , which w i l l  always precede t h i s  procedure T h e  

appropriate level is  t he o n e  a t  which symptoms are centralised,  

reduced or abolished, but  return when the mobilisation pressure i s  

released. Only one manipulative thrust should be  performed at  any 

one treatment session.  

Application 

The application of this manoeuvre is as for the previous procedure . 

When the desired result is not obtained with the rotation mobilisation 

in extension, progression to a manipulation should be considered .  

Response to the pre-manipulative testing must  be favourable before 

proceeding further. 

Lateral principle - description of lateral procedures 

Procedure 1 6  - Self-correction of lateral sh ift or side gl iding 

The direction of  side gliding is nominated by the direction t he 

shoulders move , rather than the hips. Thus, when the shoulders move 

to tbe right and the hips to the left ,  this is right side gliding. The side 

gliding procedure for self-correction of lateral shi ft can be performed 
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Pboto 62: Rotalion 

manipulation in extension. 

Witb botb bands on tbe 

appropriate side, apjJly bigb

I!elocity sbo-rt-a11'lplitude 

tbrust. 
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Pbotos 63, 64, 65, 66: 

SelfcO'rrection of lateral sbijt/ 

side glidin.g - against a wall. 

Patient stands witb feet 

logetbel; 30 centimetres 

(twelve incbes) out jf'Oln tbe 

wall. Tbe upper ann., on tbe 

side to wbicb tbey are sbijted, 

is beld against tbe side of tbe 

ribcage, witb tbe elbow at 

rigbt angles. In tbe case of a 

rigbt lateral sbijt, the patient 

stands with tbe wall at tbeir 

rigbt side (63). Tbe jJatient 

leans against the wall and 

places tbe outel' !Jand against 

the lateral crest of tbe illiUln 

(64). Tbe patient pusbes the 

pellJis towards tbe wall, so 

tbat in tbis case the right bip 

approxillJates the wall. Keeping 

tbe IIpper trllnk against the 

wall, tbe pelvis is then sbij)ed 

away froll/. the wall and the 

seqllence repeated ten to 

twellJe times (65). Patient 

positioning from behind, in 

tbis case demonstrating self 

correction ofa left lateral 

shij! (66). 
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6 3  64 

65 66 

in  several d i fferen t  ways. The diffe rent methods allow d i fferent 

amounts of pressure to be applied and also d iffe rent iate between 

sustained and repeated pressures. The procedure can be performed 

against a wall , in a doorway or freestanding. I n  all instances it is 

important to ensure that weight becomes evenly d istributed on both 

legs. 
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67 68 

1 6a. Self-correction of lateral shift/side gl iding - against a wal l  

Applying the procedure against a wall i s  the  first choice and is most 

effect ive if the patient has lost some of the shift correction when they 

return home. They stand with feet together, one foot near to the 

wal l ,  with the side to which they are shifted next to the wall . Thus 

for a right lateral shift ,  the right side is near the wal l .  The bent elbow 

is placed against the side of the patient as they lean against the wall. 

The h ip  is pushed towards the wall with the outer hand on the i liac 

crest. Overpressure is  easily achieved with this method,  and the 

movement can be repeated or sustained depending on the best 

response . Greater amounts of side gliding are achieved by starting 

with the outer leg further away from the wall .  Once the movements 

or sustained posit ion is finished , the patient should step the inner 

leg back towards the wall and return to neutral standing. 

1 6b. Self-correction of lateral shift/side gl iding - i n  a doorway 

Alternat ively, the procedure can be performed in a doorway of a 

suitable width. The patient stabi l ises their upper trunk by p lacing 

their forearms against the doorframe. Main taining this posi t ion,  they 

are instructed to move their hips s ideways towards the doorframe . 

The movement is repeated up  to ten times with each movement a 

l i t t l e  s t ronge r a n d  the fin a l  movem e n ts b r i e fl y  h e l d  i n  t h e  

overcorrected position. The doorframe provides stabil ity of  the upper 

trunk and thus al lows stronger pressures to be appl ied than the 

freestanding method . 
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PbOIOS 67, 68: 

Patient positioning from 

bebind, in tbis case 

demonstrating set/correction 

of a teft tateral sbijt (67/68). 
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Pb% s 69, 70: Seifcorrection 

of laleral sbift/side gliding -

freestanding 

Clil1ician bolds patient's 

sboulders to stabilise upper 

body and (69) . .  

. .  . pa/ien/ moues biPs away 

Ji'OlI1 /be side of pain 

(occasionally a fewollrable 

response is gai/1ed moving 

/be hips towards /be side of 

paill) ( 70). 

Pbotos 7 J, 72: Se/fcorrectiol1 

of la/eral sbifl/side gliding -

clinician oueI1Jressu,·e. 

Clinician places bel/ld on 

pa/iell/'s sboulder on tbe side 

/0 which the patient is sbifted. 

Tbe otber band is placed on 

tbe opposite side on. the 

IlaNenl 's iliac crest. Tile 

palient is tben instructed/ 

gu ided to correct the sbift 

in response to pressure 

provided by the clinician 

(7 J). Repea/edly applying 

a nd releasing pressure, the 

petlient can quickly learn /be 

ajJpropriate manoeuvre (72). 
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69 70 

71 72 

1 6c. Self-correction of lateral sh ift/side g liding - freestanding 

To perform the movement freesLanding, the patienL is i nstructed Lo 

glide their hips laterally while keeping their shoulders level WiLh the 

floor. I f  patients are having di fficulty performing the moveme1l l ,  they 

should be gUided by the c l inician applying pressure with one hand 

on the shoulder and one hand on the opposite iliac crest . The patie1ll 

can then be taught how to apply overpressure in a similar way. 

Alternatively, the cl inician can hold both shoulders and have Lhe 

patient side glide the hips to the ri.ght or le ft below the fixed upper 

trunk. They repeat the movement up to ten times, brie fly holding 

the last few movements in the overcorrected posi ti.on . 
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Application 

The self-correction of lateral shi ft or side gliding procedure is generally 

only applied to derangements. It is used in patients with 'soft' lateral 

shi fts that are able to correct themselves. It is a lso always taught after 

the manual correction of lateral shift (Procedure 1 7) to ensure that 

the patient is able to maintain improvements and p revent recurrences. 

In this situation the direction of the movement is the same as the manual 

correction , which is the direction opposite to the shi ft .  For example ,  

a right lateral shift deformity requires side gliding to the left .  

Having corrected the lateral shi ft and the obstruction t o  extension , i t  

is essential t o  teach the patient t o  perform sel f-correction b y  side 

gl iding in  standing fol lowed by extension in standing. This must be 

done on the very first day, so that the patient is equipped with a 

means of reducing the derangement himse l f  at first sign of regression .  

Failure t o  teach sel f-correction leads t o  recurrence within hours, 

ruining the in i t ia l  reduction, and the patient will return the next day 

with the same deformity as on the first visi t .  

The side gliding movement may also be  applied to 'soft' lateral shifts. 

Such patients present with a latera l  shift deformity, which i nitially 

appears to be resistant to self-correction .  However, repetition of  the 

procedure begins a gradual process o f  correcting the deformity and 

regaining the lost movement .  

The side gl id ing  movement i s  a lso app l i ed  to  postero- la teral  

derangements that do not present  with a lateral  shi ft deformity, but 

that are e i ther  unchanged or worsened by extension p ri nc ip le 

procedures and respond to lateral procedures - i n  this case a loaded 

lateral procedure in a degree of extension. In this situation,  the h ip  

movement is generally applied away from the  pa in .  For  example,  i f  

the patient had right-Sided pain they would perform right side gliding 

- shoulders are moved to the right and hips to the left .  As in  all 

procedures,  performance is dictated by favourable symptomatic 

response ; should i t  p rove appropr ia te ,  a l though uncommon , 

movements are applied towards the symptomatic side . The procedure 

can also be applied with clinician overpressure that may help confirm 

an appropriate loading strategy. 
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Pbotos 73, 74, 75, 76: Manual 

correction of lateral Sbljt. 

Clinician stands on tbe side 

to wbicb tbe patient is 

slnfted, in tbis case to tbe 

'rigbt (73), Patient places 

ujJper al'm against I'ib cage 

witb tbe elbow at ninety 

degrees (74). Clinician 's arms 

encircle tbe jJatient, clasping 

hands witb tbumbs at the 

iliac crest (75). Clinician 

pulls patient's pelvis towards 

bim/bersel[, wbile at tbe same 

time pusbing against patient's 

ujJjJer arm and trunk. 

Repeatedly apply and release 

tbe pressure rbytbmicaUy and 

prog ressively tbe sbifr is 

gradually reversed (76). 
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73 74 

75 76 

Procedure 1 7  - Manual correction of lateral sh ift 

The direct ion o f  lateral shi ft is nominated by the d i rect ion the 

shoulders are displaced,  rather than the hips. Thus, when the patient 

stands with their upper body shifted to the right and h ips to the left , 

this is a right lateral  shift .  This procedure has two parts: first the 

deformity of lateral shift is corrected; then,  if present , the deformity 

of kyphosis i s  reduced and ful l  extension is restored .  It is very 

important to monitor symptom response at all t imes during this 

procedure. An increase o f  peripheral pain i ndicates a modi fication is 

required - for i nstance , altering the angle or Oexion/extension. H no 
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77 

modificat ion can be fou n d  to 

re duce , abo li sh  o r  cen t ra l i se 

symptoms, the manoeuvre should 

be abandoned. 

The patient stands WiLh the feet 

shoulder-width apart, attempting 

Lo  weight bear evenly. As the 

deformity i s  corrected in the 

follOwing way, the clinician ensures 

that the patient comes to stand 

with an even weight distribution,  

i f  this is not the case already. The 

elbow on the side they are shi fted 

towards is bent at n inety degrees, 

j ust above the i l ium. 

The cI in ician stands on the s ide to which the pat ient is shifLed and 

places his or her anterior shoulder against the patient's arm j ust above 

the elbow. They sLand with Lheir feet wide apart , their forward leg i n  

from o f  the paLient ,  and maintain a good back position with the 

knees bent. The c l in ician's arms encircle the patient's Lrunk, clasping 

Lhe hands around the iliac crest with interlocked fingers, and with 

their head behind the patienl . 

The clin ician applies a series of slow and small amplitude pressures 

WiLh his or her shoulder against the patient's elbow, pushing the 

patient 's trunk away while at the same time drawing the patient's 

pelvis t uards the cl inician.  The two movements are conducted 

si multaneously, thus producing a slide gliding movement , at the same 

time as trying lO equalise the patient's weight .  The movement is slow, 

rhyt hm ical and of small ampliLude. Each pressure should be held for 

three to five seconds prior Lo partial release , not back to the sLart 

posi L ion .  Gradually, in this manner the lateral shift is  reduced and 

overcorrecLed. I f  no reduction of  symptoms occurs, a sustained, longer 

pressure may be necessary to attain end-range side glide movement .  

l n i L i a l ly  Lhere wil l be Signi f i cant  mechanical resistance to  the 

procedure , which may also cause an increase i n  pain .  It is qui Le  safe 

to cont inue with correction as long as centralisation of pain takes 

place , and therefore the patient m ust be questioned continually about 

the behaviour o f  their pain.  Re laxation of  the patient during the 
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Pboto 77: Once a degree of 

ovef�cor·rection. is acbieved, 

tbe patient is beld ovet� 

cor-rected an.d extension 

recovery movements are 

added (77). 
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procedure i s  very important and we should always t ry to achieve 

this .  Expla ining the procedure to the patient before correction assiSlS 

this goal .  The first pressure in the series should be a gentle gradual 

squeeze that is held momentarily and then released.  After lhis, an 

accurate assessment of the patient 's reactions must be made . 

I f, unusually, the patient has central midline pain only, it can be 

dangerous to force correction in the face of progressively increasing 

central pain.  The angle of flexion should be mod i fied If the same 

response st i l l  occurs, i t  may not be possible to help this patienl 

immediately. Such presentat ions are extremely unusual . 

The application of too much pressure or too rapid  a correction should 

be avoided; this could sometimes result in fainting and col lapse of 

the pat ient .  If well tolerated the pressure is  applied a l i l t le  further 

each t ime , again being momentarily held and then released,  although 

nol back to the beginning of the range . As correction progresses over 

ten to fi fteen rhythmically applied pressures, the patient usually 

describes that the pain moves from a uni lateral to a central posit ion.  

By the time overcorrection is  achieved ,  there wil l  be a significant 

reduction in  pain intensity or the pain may have moved slightly to 

the opposite side . If after a few rhythmical pressures no progress is 

made in  the correct ion,  i t  may be necessary to apply a longer and 

more susla ined pressure. 

Response to manual correction of the lateral shift can be extremely 

varied .  Sometimes reduction may be felt clearly by the cl in ician and 

the patient's trunk is  felt to move slowly but surely from i ts previous 

posit ion.  In lightly buil t  or tall and slender patients shift correction 

may occu r  quite easily, and only a few minutes of ten to fifteen 

pressures are required to begin to reduce the derangement .  On the 

other hand ,  some acute lateral shifts are extremely d i fficult lo reduce 

and clinicians may have to perform five or six series of corrective 

p ressures . Patients who present with lateral shifts and have pain only 

above the knee mostly respond. In those with pain below the knee , 

espeCially those with neurological signs and symptoms, lack of response 

is not u ncommon . Such derangements o ften prove to be i rreducible .  

Once correction of the lateral shi ft deformity or centralisation of pain 

has been achieved,  we must now proceed with restoring the lumbar 

lordosis. In some centralisation of pain occurs, bUl the shi ft is  still 

apparent a lthough less than it was; extension at lhis point can be 
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introduce d ,  depending o n  symptom response . Introduction o f  

extension i s  preferably commenced i n  the standing posi t ion .  The 

patient may no longer exhibit a lateral shift but may s t i l l  have a 

flattened lumbar spine, or, i n  a minority of patients, some degree of  

kyphosis may be evident .  The clinician, sti l l  holding the patient as  

for correction of  the shi ft ,  must maintain slight overcorrection of  the 

shift while encouraging the patient to arch backwards. As the patient 

aLLempts extension in  standing, the cl inician's head can support the 

patient's trunk. The c l inic ian should e nsure the pelvis translates 

forward in  order for the patient to remain balanced and relaxed. 

A few movements will ind icate the ease,  or not ,  with which the 

lordosis wil l  be restored .  I f  the extension range improves rapidly, i t  

is usually beL Ler  to recove r as much extension as possible in  the 

standing pOSit ion.  If extension does not increase rapidly, then it is 

beLLer to change to extension in  lying with hips straight or off centre , 

depending on what is needed for symptom contro l .  The c lin ician 

should hold the shift overcorrected as the patient performs extension 

in lying (Procedure 1 2b) .  This procedure should produce a steady 

and cont inu ing reduction of  centra l  pain ,  and i t  should automatically 

fol low for al l  patients once the lateral shi ft has been corrected and 

the symptoms have centralised .  

Application 

This procedure is only used for a particular sub-group of derangement 

that require the lateral princ iple,  namely those with an acute lateral 

shift deformity The patient wil l  be fixed ,  for instance, in  a right lateral 

shift ,  and is unable ,  without c l inic ian assistance , to  mainta in  

correction of  the  deformity In  th is  instance, where patient-generated 

forces (Procedure 1 6) alone are unable to alter the mechanical or 

symptomatic presentations, then c l inician-generated forces must be 

used to bring about a situation that the patient is  able to sel f-manage .  

Some patients with a 'soft' s h  i ft are able t o  achieve shi ft correction 

independently, but those with a 'hard '  shift wi l l  need c l in ician 

assistance . Those with more severe shifts are more l ikely to need 

cl inician assistance . FollOWing manual correction of  a latera l  shift, i t  

i s  essential that patients be  taught sel f-correction of  a lateral shift 

(Procedure 1 6) so they are able to tpaintain improvements and prevent 

recurrences. Often the lateral principle of treatmen t  is  only required 

temporarily, in some cases j ust [or the initial shift correction ,  a fter 

which they require the extension prinCiple .  
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The lateral shift correction must not be hurried,  bUl must proceed 

with care . In some di fficul t  patients it may take up to forty-five 

minutes. Frequen t  repetit ion of the corrective procedure may be 

necessary to reduce peripheral symptoms .  I t  is essential during the 

corrective procedure that continual reference is made to the pat ient's 

symptoms, espeCially those felt most distally. If there is a production 

or worsening of peripheral symptoms, the posit ion that shift correction 

is being performed in should be considered .  At t ilnes a change in the 

angle of flexion or extension of the lumbar spine may produce a 

better response . OccaSionally, correction of  the shi ft can be achieved 

with the patient si tt ing on a raised plinth in some degree of flexion.  

Once the lordosis has been restored,  this must be mai ntained from 

the first day in order to maintain reduction of the derangement .  The 

most common cause of recurrence of sym ptoms s honly a fter  

correction of  a latera l  shift is poor s i t ting posture .  For example,  after 

a successful  reduction, a pat ient may drive home for twenty minutes 

or more ,  and on leaving the car the derangement has recurred .  Such 

si tuations must be anticipa ted ;  patients must be told about the 

importance of maintaining the lordosis in  order to maintain the shift 

correction . They should be provided with a lumbar support on leaving 

the clinic. In an emergency, a rolled-up towel will proVide temporary 

support , bUl long-term use causes more discomfort than it prevents .  

FollOWing reduction of  acute cases the patient should go home and 

immediately check i n  a mirror to see i f  the sh i ft is beginning to reoccur. 

If this is so, they should perform the sel f-correct ion of lateral shift 

(Procedure 1 6) before i t  becomes too d i fficult to correct the sh i ft 

withoUl external help . If the shift i s  corrected and pain centralised , 

they should then lie prone for a few minUles, and then perform a 

series o f  extension in lying with hips o ff centre (Procedure 1 1 ) .  This 

pattern should be repeated hourly, or as frequently as possible during 

that day, and sitt ing should be avoided as much as possible . If forced 

to s it ,  the patient must maintain the lumbar lordosis. They should 

lie with the spine overcorrected in extension [or thirty minutes before 

sleeping. The next morni ng, although on first waking the pain may 

be quite noticeable , a fter performing the correction procedure and 

extension in lying a few t imes, there is usually a marked improvement 

in sym ptoms and deformity. 
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I 
Photos 78, 79: Flexion in lying 

Fro11l start position raise knees to chest (78).Apply ovelpressure by pulling knees with both hands asIar as possible -

�rm·the/; jit/'the/; ji,trtbe/" (79). 

78 79 

Flexion principle 

Procedure 18 - Flexion in lying 

The patient l ies supine wi th knees and hips flexed at about forty-five 

degrees and the feet flat on the plinth. The patient is then instructed 

to bring their knees up towards their chest, applying overpressure 

with hands around the knees to achieve maximum possible flexion. 

The knees are then released and the feet are placed back on the plinth 

in  the start ing posit ion. The exercise is repeated about ten times. 

The first few flexion stresses can be applied cautiously; as long as the 

symptom response is sati sfactory, overpressure may be applied more 

strongly with each movement ,  and maximally on the last repetit ions.  

Application 

Flexion in lying is used in  several mechanical syndromes. It is the 

first procedure in the reduction of  anterior derangements,  which 

improve with the flexion principle of  t reatment . It is also used in the 

remodell ing of  flexion dysfunction .  I t  i s  important to test out flexion 

in lying fol lowing the reduction of posterior derangements, which 

improve with the extension principle of treatmen t .  During the 

reduction of such derangements, flexion will have been avoided;  in 

the restoration of function , i t  is essential that full-range pain-free 

flexion be attained and that reduction is stable .  Flexion in lying is 

used to test the stabi l i ty of reduction of a derangement prior to 

commencing more vigorous flexion procedures, such as flexion i n  

standing, used t o  prevent the development of  nerve root adherence. 

If the nerve root has already become adherent,  there is little likelihood 

of recurrence of derangemen t ,  p resum ably as scarring has also 

stabilised the disc . 
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Pholos 80, 81 ,  82: Nexioll ill silt illg. 

Sil IIjJrig/.?! ll'ilh kllees at righl angles (80). Bend 

forwards. if possible tOl/.cbing tbe poor with jlllgertijJs 

(8 1).  Progression call be lIlade by claspillg hallds 

a rOll lid Ihe ankles and jJ/llling dOtl'll (82). 

80 

8 1  

82 

When nexion procedures are used i n  the 

restoration of  function or to test the stability 

of reduct ion fol loWing derangement ,  i t  is  

always important to ensure that th is does not 

disturb the reduction or create the potent ial 

for recurrence . Full and pain-free extension 

movements  fol lOWing flex ion in  ly ing can 

ensure this. 

Flexion in  lying can also be used as a provocative 

manoeuvre i f  earlier  mechanical evaluation has 

been i nadequate . A worsening of symptoms 

with repetit ive flexion suggests that a posterior 

derangement is  present and that the extension 

princ iple should be applied. 

As with every procedure, symptoms are carefully 

mon i tored during and a fter  the exercise . If 

symptoms are worsened or peripheralised, the 

p roce d u re is b e i n g  a p p l i e d  too ear ly  or 

inappropriately. 

Procedure 1 9  - Flexion in sitting 

Sit t ing in a straight-back chair with knees and 

h ips at ninety degrees, the pat ient puts his head 

between his knees, and then returns to an uplight 

posture . The movement is repeated about ten 

t imes; with each repetit ion the patient t ries to 

reach with the hands further under the chair. 

More pressure can be applied if the ankles are 

clasped and used to pull further into flexion. 

They return to an upright or slumped posture 

depending on the p urpose of the appl ied 

procedure . Depending on the purpose o f  the 

procedure, knees can be extended . 

Application 

This procedure is used in the reduction of anterior 

derangements, those responding to the flexion 

principle of t reatmen t .  The procedure is  a progression from nexion 

i n  lying. As these individuals generally sit with the lordosis fixed , 

their normal si t t ing posture should be avoided and a slumped silt ing 
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posi t ion encouraged fol lowing completion of  

these movements. A brie f period in  extension 

is rarely provocative , but the patient should 

not be permitted to sit upright for more than a 

few minutes. 

Photos 83, 84:A /Jrogressil'e i/1.crease in loading is 

achieved by pm·tially extending the knees. lhis is also 

appropriate loading for adherent nerve roof (83). 

Th i s  procedure may a l so  be used i n  the  

remodell ing process for adherent nerve root. 

When used for this purpose,  the l egs can 

gradual l y  be p l aced  i n  a more ex tended  

posit ion ,  which has the effect of  enhancing the 

stress upon the affected tissue .  Extending the 

A further progreSSion, straightening botb knees and 

reaching as far as jJossible towal·ds tbe ankles (84). 

legs unt i l  the knees are straight gradually 

increases the fl exion force on the adherent 

nerve root . It i s  important for the patient to 83 

return to the fully upr ight pos i t ion i n  th is  

instance . Failure to  e nsure this i s  done causes 

fle x i o n to be s u s t a i n e d  t h roughout  t h e  

procedure i nstead of i n termittently appl ied.  

Remodell ing or return to funct ion without  

aggravation of  symptoms is  best achieved with 

i m e rm i t t e n t  l oa d i n g  w h e n  a p o s t e r i o r  

derangement has been present o r  i s  suspected .  

This procedure is also Llsed as the next progression 

after flexion in lying (Procedure 18) for recovery 

of function after a posterior derangement.  84 

Procedure 20 - Flexion in standing 

The patient stands with feet  shoulder-width apart for a good base of 

support . They are i nstructed to place their hands on the front of their 

thighs, and then run them down the front o f  their legs , all the t ime 

maintaining straight knees. They are told to go as far as possible and 

then return to neutral standing. The exercise i s  repeated about ten 

times, initially with some caution, and latterly encouraging more vigour. 

Application 

Flexion in standing has several applications. I t  may be used as a 

progression from previous flexion procedures i n  the reduction of  

anterior derangements, those requiring the flex ion pr inc iple o f  

treatment .  I t  is also the necessary loading strategy for management 

of adherent nerve root ,  a specifi c  tissue dysfunction . F lexion i n  
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Photos 85. 86: Hexion in 

standing. 

Patient stands upright (85). 

Patient bends forward as far 

as jJossible - jilrthel; jiu·thel; 

jilrther' (86). 
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standing should also be tested in  the laLer sLages of recovery of 

function fo l lowing reduct ion of  posLerior derangemenLs ,  t hose 

requiring the extension principle . 

As with every procedure ,  symptoms are careful ly moni tored during 

and after the exerc ise . If it results in increased or peripheral ised 

symptoms, the procedure is being applied Loo early or inappropriately 

Monitoring of symptoms is especia l ly i m portan t in recovery of  

function ; while such patients may easily LoleraLe flexion in  lying, Lhe 

increased gravi tational stresses o f  flexion in standing may easi ly 

aggravate symptoms. 

This procedure is also useful in  chronic patients who have deve loped 

fear-avoi dance towards activity Overcoming a fear or  flexion can be 

done by regular applicaLion of th is  procedure - LhaL is, Lhrough 

e xposure to t he ' feared'  aCL ivi ty. Once Lhe i r  anxieLy about the 

consequence o f  flexion in  standing is overcome, they find i L  easier Lo 

embark on other activities. 

Procedure 21 - Flexion in lying (with cl inician overpressure) 

The patient l ies supine with knees and h i ps flexed about forty-five 

degrees and the feet flat on the plinth.  The patient brings Lheir knees 

up towards their  chest , and the Lherapi st applies ove rpressure , 

pushing the patient's knees and legs downwards. 
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Application 

This procedure is rarely  used other than i n  the 

reduct ion of anterior derangements that have 

not fully responded to the previous flexion 

procedures (Procedures 18 - 20). 

I 
Pboto 87: Flexion in lying witb clinician oueljJresslire. 

Apply tbe pressure slowly bill steadily to lnaXilllllll1 

end-range. 

Flexion principle with lateral 
component 

Procedure 22 - Flexion in step standing 

The pat ient stands with one leg on the floor 

and one leg resting on a stool with the knee 

and hip flexed at  about ninety degrees. The 

leg on the floor remains fully extended at the 87 

knee throughout the procedure . The patient is  

instructed to bend forward , keeping the t ru n k  i nside the raised leg 

so that the shoulder approxi mates the raised knee. The patient may 

apply more pressure by grasping the ankle of the raised leg and pulling 

themselves further in to flexion so that the shoulder passes below the 

raised knee .  The pressure is then released and the patient returns to 

the upright posi tion. The sequence is repeated up to ten t imes. It is 

important  that t he u pright posi t ion  i s  regained between each 

movement and the lordosis restored .  

Application 

This procedure causes an asymmetrical flexion stress and is applied 

when there is a deviation in flex i on ,  which may be prese n t  i n  

derangement o r  i n  dysfunction. I n  both syndromes the leg t o  be raised 

is that opposite to the side to which deviation i n  flexion occurs - for 

example, for deviation in flexion to the left ,  the right leg is raised .  

As i n  a l l  othe r procedur e s ,  response wi l l  be  character is t ic  of  

derangement or dysfunction when the manoeuvre is applied i n  the 

d i ffe rent  c i rcumstances .  In derangement the p rocedure shou l d  

abolish, decrease o r  cent ral ise symptoms; in  dysfunct ion i t  should 

produce symptoms at end-range on each occasion,  which will abate 

as soon as the exercise ceases .  

In some cases of derangement ,  if  the procedure is  repeated excessively, 

a deviation to the other side results when the patien t  attempts sagittal 

flexion . When this occurs, pain can change sides also. 
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Pbotos 88, 89, 90, 9 1: Flexion 

in step standing. 

Sland uprigbt, place tbe foot 

(opposite to tbe side to wbicb 

the deviation occllrs) on a 

mised platforrn, sucb as the 

seal of a stable cbair (88). 

Bend forward, clasp tbe raised 

ankle, pUll tbe trllnkforwar·d 

and down (89). Pu.ll down as 

far as possible (90). Note tbat 

tbe sbouldel; wbere possible, 

sbould be inside the knee. In 

tbis case the rigbt sboulder is 

inside tbe ,·igbl knee (91). 

T H E  L U M BA R  S I' I N E : M EC H A N ICAL  D I A G N O S I S  & TH E RA PY 

88 89 

90 9 1  
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Procedure 23 - Rotation in flexion 

Due to the complex nature of this procedure, 

it is best that the patient practices i t  several 

t imes before leaving the cl inic .  At horne it is 

most easily performed on a wide bed.  

For the starl ing posi tion, the patient l ies supine 

with knees bent and fee t  flat on t he bed . They 

l i ft their pelvis o ff the bed and place i.t o ff 

centre ,  away from the painful side .  With ri.ght

sided pain the pelvis is shifted to the le ft and 

legs are rotated to the right . Knees are then 

raised unt i l  they are over the h ips ,  and the 

t ru n k  and lower l i mbs are at about n inety 

degrees to each other. The exact angle may 

need adj ust i n g  fo r d i ffe re n t  i n d i v i d ua l s . 

Keeping the appropriate hip angle ,  the knees 

are l owered to the bed . I f  overpressure is 

needed, the upper leg can be straightened . As 

long as the posi t ion is comfortable , and pain 

is reduced or abolished during the procedure ,  

the posi tion should be  sustained for two to 

three minutes. They then return to the neutral 

posi t ion,  but it may be repeated if desired .  On 

complet ion of the procedur e ,  the pa t i en t  

resumes the upright posi. t ion by  first getting 

Photos 92. 93. 94: Rotatiol1 il1 flexion. 

Patient lies supine with hips Clnd knees flexed (92). thell. 

Shifts hips away Jrom the side oJpain (93). Tben rolls 

knees towards tbe side oj pain as /en· CIS possible (94). 

then retllrns to start positioll. 

92 

into side lying. 93 

Application 

This procedure is used in the management o f  

derangements that have not improved or have 

worsened with sagit ta l  plane manoeuvres.  

These d e range m e n t s  re q u i re the l a t e ra l  

principle with a degree o f  adj unct flexion . In  

these circumstances the patient is  instructed 

in th is  p rocedure a n d  a dvise d to repea t  

regularly as  long as  a favourable symptomatic 

response is st i l l  experienced. 

94 
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Photos 95, 96, 97: Rotation mobilisation in flexion 

(rbytJ.?1nical). 

Place hips at I'igbt angles witl� knees bent (95). 

Stabilise tbe sbouldel; rotate the lumbar spine and 

t'epeatedly increase and decrease tbe degree of lumbar 

rotation (96). After rotating to end-range (97), return 

to neutral. 

95 

96 

97 

Procedure 24 - Rotation mobil isation in 

flexion 

The p rocedure is s im i l a r  to the p a t i e n t 

generated procedure above (Procedure 23) ,  bUL 

i n  th is  i nstance t h e  c l i nic ian performs the 

manoeuvre . An adjustable-he ighL pl inth is 

pre ferable to perform this procedure most 

effectively. This should be lowered Lo a suitable 

height to permit fu ll control of t he patient and 

the technique.  The suitable level is usually jusL 

above the knees. The patient l ies supine ,  with 

knees flexed and feet flat on the p linLh, with 

their body by the side of the plinth to which 

the legs will  be rotated. The clinician also stands 

on that s ide,  facing the patienl . The paLienL 

mUSL relax compleLely during this procedure . 

The cl in ician t hen flexes the h ips and knees 

until the hips are at a right angle with the trunk. 

The knees are then lowered over the side of 

the plinth unt i l  the patient's lower leg rests on 

the clinician's thigh . Ensure the pelvis is at Lhe 

edge of the plinth.  The knees are allowed Lo 

sink as far as possible towards the floor. The 

c l i n i c ia n  s tab i l i ses  t h e  pa t i en t 's oppos i te  

shoulder, or lower ribs i f  the  shoulder cannot 

be reached , and the posi tion is susLained and 

symptom response is noted .  

I f  th is  is favourable ,  overpressure is applied by 

pushing the knees further to the floor; moving 

the knees further to t he floor a lters the angle of 

rotation . The procedure can be done e ither as 

a rhythmical or sustained mobi lisat ion.  Flexing 

the knees further towards the chesL alters the 

angle of flexion at the lumbar spine .  

The angle o f  flexion aL the h ips can sometimes 

be cri tical in this procedure, with certain angles 

aggra v a t i n g  sym p t o ms a n d  o t h e r  ang les  

providing relieL N inety degrees is t he angle to  
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try first ,  but a certain amount of experimentation 

is sometimes necessary to find the angle that 

genera tes  the b e s t  s y m p t o m a t i c  a nd/or 

mechanical response . The angle of  flexion at  

the hips affects the rotation of the pelvis and 

consequently al ters the sagittal position of  the 

lumbar spine. With increasing hip flexion there 

is i ncreasing lumbar flexion,  and as hip flexion 

is decreased the lumbar spine moves towards 

neutral. 

I Photo 98: Rotation mobilisation in flexion (sustained). 

Hold at end-mnge and monitm· symjJtoms. 

Smaller clinicians with bigger patients may find 

it easier to get the patient to shift their hips 98 

away prior to the mobi l isat ion,  and may find 

i t  easier to stabi lise the upper t runk with a belt . 

Application 

This procedure is used in derangements that have been unchanged 

or worsened by extension principle procedures and that respond to 

lateral pr inc iple  procedures .  Thi s  is  a latera l  manoeuvre with 

considerable adjunct flexion. I t  is a progression from the similar 

patient-performed manoeuvre (Procedure 23) and is used if this 

procedure causes no improvement or a reduction or centralisation 

of symptom that does not last . 

Usually the lower half of the body is rotated in  the same direction as 

the painful side. If the patient has right-sided pain , their legs are 

moved towards the right . However, should this cause a worsening of 

symptoms, the opposite s ide rotation should be explored - as i n  

every procedure , symptomatic response guides treatment direction. 

This procedure can be applied as a mobilisat ion , with repeated 

movements,  or as a sustained procedure ,  but  usually the latter 

generates the best response . 

I f  the manoeuvre causes a reduction or abolit ion of  distal pain ,  then 

the patient is advised to continue with a similar procedure at  home, 

as a sustained position , on a regular basis (Procedure 23) .  

Procedure 2 5  - Rotation manipulation i n  flexion 

An adj ustable-height plinth is necessary to perform this procedure 

most e ffectively This shoul d  be lowered to a suitable height to permit 

full control of the patient and the technique . The suitable level is 
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I 
Pboto 99: Rotation manipulation. in flexion. 

flolel at elld-range and ajJjJly bigb-velocity, sbort

amjJlitude tbrllst using patient's tbigbs. 

usually just above the knees . The patient and 

clinician starting positions are as ror Procedure 

24, which is always conducted as an essential 

pre-manipulative test procedure. The response 

to the rotation mobilisation in flexion will have 

been favourable, but symptoms have returned .  

99 

The pre-manipulat ive mobil isation (Procedure 

24) is conducted first . The cl inician flexes the 

hips and knees until  the hips are at a right angle 

with the trunk. The knees are then lowered 

over the side of the pl inth unti l  the patient's 

lower leg rests on the cl inician's th igh .  Ensure 

the pelvis is at the edge of the pl inth.  The knees 

are allowed to s ink as far as possible towards the floor. The cl inician 

stabilises the patient 's opposite shoulder, or lower ribs if  the shoulder 

cannot be reached , and the posi t ion i s  sustained and symptom 

response is noted. If this is  favourable , overpressure can be applied 

by pushing the knees further to the floor. The patient must relax 

completely for this to be successful .  If symptoms return on reversing 

the mobilisation procedure , a manipulation should be considered .  

The angle o f  flexion at the hips can sometimes be crit ical in this 

procedure, with certain angles aggravat ing symptoms and other angles 

providing rel ief. N inety degrees is the angle to try first , but a certain 

amount of experimentation is sometimes necessary to find the angle 

that generates the best symptomatic and/or mechanical response. 

For the manipulation i tsel f, the same procedure is  gone through as 

for rotation mobil isation in  flexion .  The patient is posi tioned in 

extreme end-range rotation,  with the opposite shoulder or the trunk 

stabilised. This is ei ther  done with a hand on the opposite shoulder, 

or ribs, or if the patient is large and the cl in ician smal l ,  a fixation bel t 

can be used . If the manipulation is indicated a high-velocity, short

ampli tude thrust i s  del ivered,  pushing the knees further to the floor 

while simultaneously stabilising the shoulder/trunk. 

Application 

This  manipulation is generally applied to derangements that have 

fai led to improve or worsened with sagit tal plane movements.  They 

will have shown some improvement with rotation mobilisation in 

flexion performed by the c l inician and by the pat ient at home 
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(Proced ures 2 3  and 24),  but improvements wi l l  not  h ave been 

sustained . In t h is situat ion ,  as long as the pre-manipulative test 

procedure of  rota t ion m ob i l isat i o n  i n  flex ion aga i n  p roduces 

reduction, abol i t ion or central isation of symptoms, a manipulation 

should be considered.  The man ipu lation i s  performed to the same 

side to which mobil isation was admi nistered .  This is the s ide that 

causes a decrease , cent ralisation or abol i t ion of symptoms, regardless 

of whether t his is  achieved wi th  movement towards or away from 

the pain ful side. 

Only one manipulative procedure should be performed at one session. 

I f  a suslained im provement has nol occurred after two sessions, 

further man ipulative treatmenl should be abandoned as i t  is  unlikely 

to prov ide any benefi t .  
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18: Patient Management 

Introduction 

Patienl management refers to the organisation, supervision and 

implementation of the strategies to be applied for the successful 

education and treatment of the patient. The patient has been questioned 

regarding the history of their complaint and their concerns and beliefs 

regarding their problem. An examination of appearance and function 

of the spine has been performed. The findings from the history and 

the examination allow the patient to be classified according to one of 

lhe mechanical syndromes or a non-mechanical diagnosis. From this 

classificalion the therapeutic management can be structured to suit 

lhe palienl's requirements. The therapeutic management will consist 

firstly of an educational component and, secondly of an active 

mechanical therapy component. The educational component provides 

the palient with an understanding of their problem and the role of 

movement in lheir rehabilitation, while the active therapy component 

provides inslructions in the appropriate exercises. 

This chapler discusses the importance of information provision in 

lhe palient-clinician relalionship in general and the value of 

educational interventions in back pain. However, patient management 

nOl only concerns what is done during the clinical encounter, but 

also how we as clinicians interact with the patient. Our ability to 

communicale well Wilh the patient is a vital component of the clinical 

interaclion. A breakdown in communication can nullify the clinicians 

input; some allributes of the clinician-patient interaction are thus 

considered. As lhis should be underslood against the background of 

patienL salisfaclion, dimensions of this are also described. 

Sections in this chapler are as follows: 

educational componenL of managemenL 

• educational interventions for back pain 

educating patients 

active mechanical therapy component 

• compliance or therapeutic alliance7 

CHAPTER EIGHTEEN 1499 
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• to treat or not to treatl 

communication 

• patient satisfaction. 

Education component of management 

All patients have certain needs for information about their disorder 

from health professionals (Charles et aL 1997) In a group of patients 

attending their general practitioner in London, an 'explanation of 

the problem' was the most requested information during the 

consultation (Williams eL aL 1995). However, doctors frequently 

underestimate patients' desire for information about their condition 

(Ong et a1. 1995). Failure to provide adequate information is a 

common cause of dissatisfaction among patients in general (Hall and 

Dornan 1988; Locker and Dunt 1978). Lack of adequate information 

is one of the most common causes of dissatisfaction that back pain 

patients have with medical profeSSionals (Greenfield eL al. 1975; Deyo 

and Diehl 1986; Cherkin and MacCornack 1989; Cherkin et al. 199 1; 

Fitzpatrick et al. 1987). Patients' expectations of a visit to a back 

pain clinic include the provision of information about back care, 

prognosis, investigations and discussion of any personal worries 

(Fitzpatrick et al. 1987). 

Patients with back pain have preferences for certain management 

styles, especially those that encourage greater self-care, give them a 

better understanding of the problem and show more empathy (von 

Korff eL al. 1994; Overman et al. 1988). Information must be 

individualised according to the patient's needs and concerns, but 

certain issues are key. Patients want to have information about these 

concerns (Williams et al. 1995; Hall and Dornan 1988; Cherkin et al. 

199 1; Fitzpatrick et al. 1987; May 2001): 

• the problem itself 

how they can self-manage 

• tests, diagnosis and interventions 

prognosis. 

Patients' specific requirements for information will vary between 

individuals and between presentations. The depth and detail of 

information given should be appropriate for that patient, but must 
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cover the essentials that are necessary for the self-management of 

their problem. It is important to calm patients' anxieties and fears 

about the pain and encourage the earliest possible restoration of 

function. Failure to provide the appropriate information is likely to 

result in patient dissatisfaction and will seriously undermine the 

patients' ability to manage their problem in the optimum way. It is 

equally important to ensure that any information that we provide is 

not the source of increased fear or anxiety in the patient. We must be 

part of the solution, not pan of the problem - for instance, in giving 

information about diagnosis. 

"Abnormal diagl10stic behaviour leads some patients into sick role 

behaviour. Patients become afraid, asking, 'Can you cure degenerative 

disc disease?' IlI-defil1ed labels help to produce a person who cannot 

cope, leading to illness behavioLll; which il1 turn might lead physicians 

al1d surgeons to perform 'abnormal' treatment" (Nachemson 1999a, 

p. 475). 

Patient education should not be seen as a 'nice extra', but as an 

effective treatment in itself. In the field of arthritis, for instance, 

individual studies document the ability of patient education to 

decrease pain, depression, disability and tender joints (Lorig 1995; 

Mazzuca ct al. 1997) Evidence suggests these health care gains can 

be sustained long-term (Lorig et al. 1985, 1993) Current meta

analyses suggest that pain, tender joints, depression, exercise, coping 

behaviours, disability and health service use can all be improved by 

educational programmes for rheumatology patients (Lorish and 

BOUlagh 1997; Mullen et al. 1987). 

Educational interventions for back pain 

At first glance, the evidence about the role of education in the 

management of back pain is rather negative. Some reviews of the 

formal back school approach have not endorsed the intervention 

(Cohen et al. 1994; Linton and Kamwendo 1987) Some have weakly 

endorsed it, with caveats about short-term gains only, cost 

effectiveness, the need to be conducted in an occupational setting 

and to be lin ked with a rehabilitation programme (van Tulder et a1. 

1999b; Koes et al. 1994; Di Fabio 1995). Individual studies using 

educational pamphlets have also shown these to have no effect upon 

symptoms, function, health care visits or work absence, even when 

CHAPTER EIGHTEEN 1501 



5021 CHAPTER EIGHTEEN THE LUMBAR SPINE: MECHANICAL DIAGNOSIS & THERAPY 

the pamphlet stressed activity resumption and attitudinal advice 

(Hazard et al. 2000; Cherkin et al. 1996b) 

Certain studies have shown the value of information provision and a 

self-management approach in reducing sick leave, anxiety and fear

avoidance and improving self-care and function (Indahl et al. 1995, 

1998; von Korff et al. 1998; Little et aL 200 1; Moore et al. 2000). 

Booklets have had the effect of reducing health care-seeking and 

referrals and have been shown to reduce fear-avoidance behaviour 

and functional disability (Roland and Dixon 1989; Burton eL at. 1999). 

Several factors seem important in achieving these beneficial effects. 

One is improved self-efficacy, which is the belief that people have 

about being able to control aspects of their life (Lorig et al. 1993). 

Another is internal health locus of control, which is the belief that an 

individual can affect their health without the help of 'external' others 

( lndahl et al. 1998). Another is the reduction of fear-avoidance 

behaviour, which has been identified as a factor in(1uencing long

term outcome (Burton et al. 1999; Klenerman et al. 1995). 

In other words, often the effectiveness of educational programmes 

appears to come from their ability to alter patients' attitudes, beliefs 

and behaviours, rather than the provision of didactic information 

per se. It is not enough to present dry facts about spinal anatomy or 

pathology; information about 'crumbling spines' or discs bulging onto 

nerves may actually undermine peoples' ability to cope. Patients must 

be able to use the information to affect their problem in a positive 

way. Information should be provided that reassures patients about 

particular concerns, disabuses them about pain - meaning harm -

and encourages them to start self-care strategies. Some of these studies 

suggest that alterations in pain beliefs can be translated into 

improvements in function and pain behaviours. Ultimately, to ensure 

the success of self-management, clinicians must convince patients to 

adopt the cognitive and behavioural strategies that are appropriate. 

The value of Treat Your Own Bacl? (McKenzie 1997) as an educational 

tool has been demonstrated in a sample with chronic back pain 

(Udermann et al. 2000, 200 1) Nine months after reading the book, 

in those who could be contacted, 87% were still exercising regularly, 

and 9 1  % were still focusing on using good posture. Sixty percent 

were pain-free, mean pain severity had dropped from 1.3 to 0.44 on 

a five-point scale and number of episodes from 4.1 to 1.0 per annum. 
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Changes were still significant when those lost to follow-up were 

analysed in a worst-case scenario. Although there was no control 

group in this study, with a ten-year mean duration of pain in this 

very chronic sample, the group served as its own control. At eighteen 

months these improvements were maintained and individuals were 

still using the information. 

This study demonstrates the practical value of a self-management 

programme involving exercise and posture even in those with very 

persistent symptoms. These individuals were given the opportunity 

to have greater control over their back pain problem using strategies 

that reduced symptoms They then maintained compliance with those 

strategies as they were successful in decreasing pain. Major 

improvements were made in symptoms and episodes of back pain 

with a relatively minimal intervention. 

Educating patients 

Assessment and treatment, or mechanical diagnosis and therapy, if 

provided according to the principles described in this book, are totally 

educational and informative for the patient and provide a learning 

platform of immeasurable value. Nevertheless, the following extracts 

from The Human Effect in Medicine (Dixon and Sweeney 2000) highlight 

the importance of the quality of the information provided, which 

does not rest on the message only. "Indeed our potential to alter the 

paLient� perception of his/her disease may indirectly have far more 

beneficial consequences than any more direct therapeutic attempts to 

alter the cou rse of disease. There is an increasing concentration in modem 

general practice on information, but information can do nothing if it 

does not affect the atti.tude, motivation and emotions of the patient. 

All of us witnessed, first hand, the effects of an inspirational teacher 

but their effects were not created by black and white information but 

by energy, enthUSiasm, and wisdom, which they used to produce their 

message. It is not the message the clinician gives that matters but that 

which the patient receives" (Dixon and Sweeney 2000, p. 6 1). 

lnformation is a key factor in turning the patient from a passive 

recipient of care to an active participant in their health, and i.n shifting 

the health locus of control [rom clinician to patient. Information 

alone is not sufficient to change behavi.our; it must be combined 

with strategies that can be used to harness that information. It must 

therefore be user-friendly and responsive to individual needs. 
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Giving advice should not render patients as passive recipients of 

expert knowledge. Simply telling them what to do can undermine 

their autonomy and may generate resistance. In attempting LO bring 

about health behaviour changes, it is recommended Lhat a palient

centred approach be adopted (Rollnick et al. 1999) To this end, 

Rollnick et al. ( 1999) suggest the following goals are worthwhile: 

• encourage and allow patients to express concerns 

• help them to be more active in the interview process 

• allow them to articulate what information they require 

• develop a therapeutic relationship in which treaLment becomes 

a consultative process in which decision-making is shared. 

The educational componenl of the clinician's inpul should nOL be 

left to the end of the consultation. AL many points during the interview 

and physical examination, the patient may express concerns that 

need to be addressed and opportunities in which aspects of the 

patient's posture, work and leisure habiLs, general aCLivily, beliefs, 

attitudes, investigations and so on can be discussed in a useful way. 

It is generally best to speak LO these issues as Lhey arise lO ensure lhat 

communication is kept patient-centred and responsive Lo their needs. 

Part of the 'educational diagnoses' that the clinician should consider 

are the patient's readiness to learn, their willingness lO Lake ownership 

of the Lreatment plan and their capacity LO retain the details of Lhe 

advice being offered Qason 1997). 

The communication of a message apparently depends mostly on voice 

sounds and body language; very little depends on the actual words. 

The way you say iL may be more important than what you say. Between 

37% and 54% of what doctors tell patients is forgotten (Dixon and 

Sweeney 2000) Information should be eaSily undersLOod, repealed 

several times, and could be written to improve adherence. Giving 

the patient too much information, especially on Lhe firsl visit, will 

often only confuse. What are the most important messages you wish 

to get across? Be clear about them. Repeat them several times. Use 

patient-friendly language and avoid beingjudgemental - lhis is likely 

to antagonise them, rather than make them receptive LO your message. 

When teaching exercises and appropriate symptomalic responses, 

show them what to do first, or demonstrate it yourself, and then get 

them LO repeat it. Performance mastery of a task is the most effecLive 
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way of inOuencing self-efficacy and adherence (O'Leary 1985). Action 

- getting patients to perform an exercise - is a better teaching model 

than demonstration, information or persuasion. Talk through the 

pain response, giving the explicit assurance that it is all right if it 

hurts a bit. Check that the patient knows precisely what to do and 

not to do before they leave. 

The follOwing have been suggested to be key to lasting patient learning 

Qason 1997): 

• 

knowledge of what motivates the patient 

the patient assuming 'ownership' of the management plan 

repetitive practice 

reOection, thinking as well as doing 

feedback to the patient on the accuracy of their efforts 

a climate of trust. 

However, if we give the patients all the answers, they become totally 

reliant and are less likely to maintain control of their problem after 

the intervention has finished. It is important to get the patients to 

problem-solve their own difficulties and dilemmas as much as possible 

and to work through how individual problems can be tackled. A 

way to do this is to give them options; for instance, alternative ways 

of avoiding postural stresses or overcoming problems concerning 

maintenance of an exercise regime. Patients who are reluctant to 

follow a programme can be offered the choice of doing it and changing 

their present state or not doing it and remaining as they are. The 

more they can cope without medical intervention, the more their 

independence is enhanced. 

"Our actions may ... undermine the patient's self-healing powers by 

taking things over and actually depriving the patient of the very 

control that he or she needs so desperately If there is one common 

theme in most consultations, it is that patients are hoping for some 

sort of control over the situation that they find themselves in. Much 

beller that they find this control themselves" (Dixon and Sweeney 

2000, p. 101). 

In effect, the episode of therapy should be a process during which 

information and strategies are provided and control is gradually 
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transferred to the patient, so that at discharge they feel confident 

that they can manage their problem effectively and independently. 

Active mechanical therapy component 

Patients wish to have both an understanding of the problem and to 

know what they might do to help themselves. Once an explanation 

has been provided of the role that exercise has in restoration of normal 

function, it is then necessary to show the patient the aCLive mechanical 

therapy component of their self-managemem. The speCific exercises 

must be described or demonstrated to the patients, and they mUSL 

practice these. The expected pain response must be explained, as 

well as any warnings against lasting aggravation of their condition or 

peripheralisation. 

Necessary progressions and alLerations should be given. In certain 

chronic conditions, a temporary exacerbation of sympLoms is possible 

prior to any improvement. In most circumstances exercises should 

be repeated about ten times on each session. In general, sessions 

should be performed every two to three hours; obviously this may 

need to be tailored around the patient's day, espeCially if they are 

working. Avoid the temptation to give the patient more than one 

hour of exercise at any one time. Posture correction in addition LO 

that exercise will, however, be essemial. 

Always make sure the patient has practised the most appropliate exercise 

several times before leaving and that they are clear how many times 

it should be performed and how regularly. If several differenL repeated 

movements have been done, ensure that they are aware which one is 

to be done as the home programme. Exercises are the key component 

of mechanical therapy, and this emphasis must be made clear to the 

patient by concentrating on them. Multiple interventions that also 

include an exercise component dilute the emphasis that should be 

placed on the active patient-generated part of therapy. 

FollOwing on from the histOly-taking and physical examination, it should 

be possible to select a principle of treatment that provides symptom 

reduction. This may involve a temporary avoidance or reduction of 

certain postures and activities thaL appear to be aggravating 

symptoms, as well as the performance of repeated movements or 

sustained positions that reduce, abolish or centralise symptoms. 



PATIENT MANAGEMENT 

Regarding temporary avoidance of certain postures, it is important 

not to make patients fearful of normal activities and always to ensure 

full restoration of function. If a directional preference cannot be found 

and the [ull effects of mechanical therapy have been explored, the 

patient should be encouraged to start a functional restoration 

programme. 

Large numbers of patients respond when well informed and provided 

with the appropriate exercise and postural advice. On occasions, if 

improvements are not sustained or are too slow in coming, patient

generated forces may need to be supplemented by clinician-generated 

forces within the same principle of treatment. At all times, though, 

patient-generated forces must be maintained and the prime 

importance of this component of active mechanical therapy stressed. 

The various procedures to be used in the different treatment principles 

- extension, nexion and lateral - are listed in the chapter on 

procedures, and their use is discussed in the chapters on derangement 

and dysfunction. 

Compliance or therapeutic alliance? 

When sel f-treatment programmes are discussed, the issue is often 

raised of patient compliance or non-compliance. Patients are 

frequently seen as reluctant followers of medical or physiotherapy 

advice. Various studies have found that average compliance with 

medication regimes is only shown in 50 - 60% of patients, while 

compliance with physical therapy programmes was conSistently worse 

at about 40% of patients (Deyo 1982). Factors that have been found 

to be important in non-compliance with exercise regimes are the 

barriers that patients perceive or encounter in doing the regime, the 

lack of positive feedback and the degree of perceived helplessness 

(Sluijs eL al. 1993) Other factors that have conSistently appeared to 

influence non-compliance are patients who have an external health 

locus of control, complex regimes, regimes that are not tailored to 

the patient's daily routine, unclear explanations and lack of 

explanation concerning the reason [or performing the programme 

(Sluijs et aL 1993). It is better to teach the patient one specific pain

reducing exercise for reduction of a derangement and one only for 

posture correction to maintain reduction. This keeps it simple and 

gains the patient'S involvement. 
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As compliance is defined as the extent to which patients adhere to 

health advice, it implies passive submission to the health professional 

on the part of the patient. An alternative has been proposed, termed 

therapeutic alliance, which implies negotiation and shared decision

making (Brady 1998). In ongoing disease states it is proposed that 

active patient involvement rather than passive submission to health 

instructions is the most appropriate model. "The passive sick role is 

incongruent with rheumatology findings thaL control beliefs, such as 

self-efficacy and helplessness, are important influences on health 

outcomes" (Brady 1998). 

Patients and health care providers are each partially knowledgeable, 

and appropriate decisions can only be made with the active 

participation of the patient in the decision-making process. Clinicians 

must inform the patient about the condition and self-managemem 

strategies, but can only evaluate the effectiveness of those strategies 

with the patient. In turn, the patient with a chronic problem has 

certain responsibilities, these being: 

• to learn about the condition and its management 

• to take responsibility [or self-management and joint decision

making 

• to evaluate the health care experience. 

Active self-management is the preferred outcome. This can only be 

achieved if the patient is sufficiently informed and educated. It is the 

clinician's responsibility to try to create this state of mind. 

To treat or not to treat? 

Treatment is usually perceived as doing something to patients -

patients may feel cheated if something is not 'done to them', and 

clinicians may find it difficult to resist the urge to use 'hands on' 

techniques or make use of some modality. These innuences are 

especially strong in a climate of financial exchange. The evidence at 

present available makes clear that the value of many of these 

interventions is largely unproven. However, it is clear that many 

patients wish to be informed about their condition and what they 

can do about it. Stronger evidence exists for the value of patient

centred therapies, such as exercise or appropriately constructed 

educational approaches. 
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The need for treatment also depends upon the status of the patient. 

If they are improving, no treatment is necessary; if unchanging, 

instigate treatment; if worsening, careful monitoring is necessary Not 

everyone should be treated, but all need explanation and education. 

In phYSiological terms, regularly repeated movements strengthen and 

normalise healing tissue and restore to normal function tissue that is 

abnormal, oversensitisecl or cleconclitioned - only patients can clo 

these exercises. In psychological terms, patients' involvement in 

treatment has the ability to decrease fear-avoiclance behaviour and 

allow patients to have greater control over their problem. Optimum 

treatment of many musculoskeletal conditions is founded on patient 

involvement. Thus the first and most powerful management option 

that should bc used is educational. It is not always necessary to do 

someth ing to the patient - this should in fact only occur if other 

avenues have been exhausted. Treatment can and should always 

comprise the provision of advice, information, encouragement and 

monitoring of patient-managed progress. 

Communication 

One of the key aspects of health care that affects patient satisfaction 

is the relationship between the patient and the clinician. Of particular 

imporLance are communication, empathy and reassurance (Sitzia and 

Wood 1997; Wensing eL al. 1994) It is important that we make the 

patient as comfortable and as relaxed as possible. Patients enter all 

clinical situations with their own expectations, feelings and [ears 

(Brown et al. 1986) It is important that the clinician recognise these 

issues, allay fears and answer questions. It is important to avoid the 

use of medical words or phrases that may be foreign to the patient. 

Conversation should be conducted using terms and phrases with 

which thc patient will feel comfortable. 

From the outset, listening is a key skill to clinicians, without which 

the seeds of truth that the patient can give will fall on deaf ears - the 

clinician's understanding of their condition will be limited and their 

management will not be optimal It is only with good questioning 

and listening skills that the clinician grasps an understanding of the 

patient's problem and their attitude towards it. Communication with 

a patient is not simply about what we say, it is also the way we say it 

and the underlying altitude and behaviour of the clinician. 
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The best advice and management strategies are to no avail if the 

clinician's attitude or manner generates resistance or antagonism in 

the patient and leads to a failure in communication. "If the pursuit of 

patient concerns and meaning is left behind, communication breakdown 

will follow, usually in the form of resistance from the patient" (Rollnick 

et al. 1999, p. 30). 

Various studies into doctor-patient interaction have highlighted the 

impact of communication on outcomes. Elements of the interaction 

have been seen to affect patients' health behaviour, their evaluation 

of profeSSional competence and their compliance with medical advice, 

as well as being a major determinant of patient satisfaction (Heszen

Klemens and Lapinska 1984; Ben-Sira 1982; Stewart 1984; Murphy

Cullen and Larsen 1984). 

Active listening is an integral part of the communication process -

that is, to understand the underlying meaning behind the words used. 

Hearing is a passive act, whereas listening is an active process. The 

following techniques are recommended to maintain a patient -centred 

approach and effective communication (Rollnick et al. 1999; Haswell 

and Gilmour 1997; Jason 1997): 

• simple open-ended questions 

active listening 

• being non-judgemental 

• adjusting vocabulary to individual patients 

• providing 'normative permission' (suggesting that the patient's 

situation or attitudes are common, making them comfortable 

discussing their problems) 

• encouragement with verbal and non-verbal prompts (non-verbal 

cues can convey 70 - 90% of your message) 

• clarifying and summarising in order to bridge the gap between 

the patient's meaning and the clinician's interpretation: 

• paraphrasing to encapsulate what the patient has said 

asking further probing questions 

• summarising to give an overview of the patient's comments. 

reflective feeling - reflecting and exploring emotional aspects 

of the patient's problem. 
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Patient satisfaction 

Issues of education, self-care strategies and interaction with clinicians 

should be seen against the background of patient satisfaction, which 

embraces these, as well as other dimensions. Patient satisfaction in 

general is a multidimensional concept that includes factors relating 

to three key areas (Gray 1997; Wensing et al. 1994) 

interaction with health professional 

clinical outcome/professional performance 

organisation and environment of care. 

The dimensions that patients consider important in a sati.sfactory 

episode of physiotherapy care have been explored in a qualitative 

study ill the UK (May 200 1). Thirty-four past back pain patients 

were interviewed, and following are the main themes revealed as 

fundamental to an acceptable experi.ence of therapy. 

Table IS. 1 Dimensions that patients consider important in an 

episode of physiotherapy 

Dimension 

Personal manner of clinician 

Professional manner of clinician 

Provision of information 

Key examples 

EmpathetiC 
Listening 
Respectful 
Friendly 

Inspired con fidence 
Skilled 
T horough 

The problem 
Self-managemenL 
Process of treatment 
Prognosis 

TreaLtnel1l as a consultative process Patiel1l involved in evaluation of 

OrganisaLion 

Outcome of an episode of care 

Source: May 200 I 

treatmenL 
Responsive to patient'S questions 
Responsive to patient's self-help needs 

Short waiting list 
Open access 
Enough time with clinician 

Treatment effectiveness 
Gaining self-management strategies 
Ordered discharge 
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PaLients have a wide range of different issues LhaL contribuLe Lo overall 

satisfaction, of which outcome is only one. PatienLS frequently make 

clear qualitative judgements about whaL Lhey consider La be good 

sLandards of physiotherapy eare and nOLice both the presence and 

absence of these characterisLics. They appreciaLe a personal manner 

that is friendly and empaLhetic and a professional manner LhaL inspires 

confidence. Information is very importanL, including informaLion 

about self-care. They wanL Lheir quesLions answered, Lheir individual 

problems addressed, and LO be consulLed abouL the efricacy of 

treaLment. Although pain relief is a key oULcome, gaining a good 

understanding of their problem and learning sLraLegies of self

management is a highly saLisfactory outcome for many paLicnLs. 

Conclusions 

In this chapter some of the key aspects of paLient managemenL have 

been considered, and it has been shown Lhat this concerns more 

Lhan the physical intervention itself. AILhough this is a viLal pan of 

the overall management, and is considered in depth in oLher pan s of 

Lhe book, this chapter has stressed different aspects of t he patient

clinician interaction. As well as advice on aCLive mechanical Lherapy, 

clinicians must also put energy into educaLing paLients abouL activiLy, 

posture, pain, general exercise and whaLever issues arise, and 

addressing their individual quesLions, needs and problems. EducaLion 

cannot be considered a nice extra, bUL is an intrinsic pan of Lhe 

management of musculoskeletal disorders. None of Lhis is possible 

without a good working relationship WiLh the paLient This is 

established by good communication, wiLh the clinician actively 

lisLening to the patient's concerns and problems and responding La 

Lhem. Patients are far more likely to follow advice if Lhey feel LhaL 

their agenda has been recognised. Issues of compliance will not arise 

if the patient feels part of a Lherapeutic alliance addressing his or her 

problem. When taking into account the paLienL's saLisfacLion, iL is 

insufficient LO focus only on the outcome; the process of healLh care 

by which that outcome is reached mUSL also be considered. The 

process must be patient-centred and holisLic. 
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Introduction 

The review process is an essential part of patient management. We 

must be able to evaluate the management strategies that have been 

recommended to see if they are having the desired effect or if the 

patient is unchanged. According to this response, the strategy will 

be continued or amended. In Chapter 16 the aspects of symptomatic 

and mechanical responses that help us to evaluate management are 

presented in detail. It may be helpful to review that chapter before 

you read this one. In this chapter the specific way that the review 

should be conducted is presented. 

To be able to conduct the review properly, it is essential to have 

gathered sufficient detail at the initial assessment. If baseline details 

are inadequate, it will at Limes make it impossible to conduct a thorough 

review. It is also too late to remedy this deficiency in retrospect. 

Sections in this chapter are as follows 

reaching a conclusion 

review process 

im pi ications. 

Reaching a conclusion 

The confidence with which a patient can be given a syndrome 

classification on the first day and the management strategy applied 

varies. Sometimes it is very definite that symptoms are centralising 

and the mechanical presentation improves in one session, while at 

other times the response is less clear. The conclusion made on day 

one can sometimes be proviSional; confirmation of the classification 

and the appropriateness of the chosen management strategy are made 

at follow-up. if the response is still eqUivocal, further testing may be 

necessary. Sometimes a period of three or four days with several 

sessions may be necessary to confirm a directional preference or lack 

of it. Diagnostic classification should be completed within five 

sessions, but is usually achieved more quickly than this. 
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Where uncertainty exists concerning the correct management 

approach, the patient should be reviewed every day until the 

appropriate treatment principle is confirmed. If the patient is unable 

to attend, then the review should be conducted by telephone. Once 

symptoms are resolving and the patient is successfully managing 

alone, review sessions should be further apart so that the patienL can 

demonstrate independence and gain confidence. 

W here uncertainty exists, several strategies may be used to reach a 

more definite conclusion. T hese include force progressions 

(overpressure or mobilisation), force alternatives (for instance, laLeral 

forces or sustained procedures), ensuring end-range and testing effects 

of repeated movements over several days. For application of 

overpressure when uncertainty exists, see section Testing inconclusive 

in Chapter 15. 

If symptoms have been present for some time, it is more likely that 

the response may be equivocal. It is often helpful at Lhis poinL to geL Lhe 

patient to test a specific procedure for one or two days and gauge the 

response follOwing this. Other ways of facilitating the diagnosLic process 

when it is unclear are listed in Table 19.1 (from Van Wijmen 1994) 

Table 19.1 Different methods of clarifying symptom response 

test provocative or reductive procedures over two to three days 

apply mechanical forces more Vigorously (introduce clinician 
techniques) 

sustain postures 

lateral r orces 

increase the number of repetitions 

increase the frequency of repetitions 

ensure that movements are to end-range 

use alternate starting positions 

stress the joints in one direction and check the effects on pain and 
movement range in the opposite direction. 

Review process 

On the second day and at each subsequent visit, a structured, logical 

and informative review process must be conducLed. This is to 

determine what the patient has been doing regarding previous 

instructions, the immediate effect of any procedures being clone and 
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if there have been any overall changes. We need to know from the 

patient as a result of following instructions if there has been any 

change. 

The first question asked should be, 'With the exercises and 

postural correction over the last day(s), overall are you better, 

worse or the same?' 

If the patient is better, there is no need to change management in 

any way, and they should continue with more of the same as long as 

improvement continues. The patient should be questioned and 

examined thoroughly to ensure that they are actually 'better' than 

the previous occasion. 

The second question should be, 'Are you definitely improved, 

or only perhaps improved?' Patients sometimes like to please 

the clinician, and this question exposes uncertainty. 

The third question for further clarification should be, 'In what 

way are you improved?' This is important, for it can identify which 

component of the treatment protocol has been most effective. 

For example, the answer might be, 'I had no pain lying in bed 

last night', indicating that correction of sleeping position has 

effectively eliminated one of the factors in the overall equation. 

The answer might be, 'I am pain-free for two or three hours after 

exercising', indicating the need to apply exercises more frequently. 

Other questions regarding pain and function clarify the situation. If 

their response is definitely improved and supported by symptom 

location change or symptom abolition and mechanical improvement, 

the classification is confirmed and the appropriate management 

strategy has been selected. 

1£ at a later point in the episode the patient stops reporting improvement, 

but reports that symptoms are unchanging, then a change in 

management strategy may be necessary. This could involve force 

progressions or force alternatives. 

If they are worse or unchanged, they must be questioned more closely 

about what they have been doing: 

Have you been doing the exercises we discussed? 

How frequently? 
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• What exercise have you been doing? Get them to show you; however 

clear you think you may have been, unfortunately paLients 

frequently 'adapt' the exercise. 

• Are there any problems that limit your ability to do the exercises? 

• What happens to the pain when you do the exercise? 

• What happens to the pain when you use posture correction? 

Have you been sitting the way we talked about last time? 

• Have you understood the reasons for the exercises and postLI re 

correction / 

• Check sympLomatic presentation fully 

If there is a change, is it definite or doubLful! 

Check sympLOms: 

• 

intensity 

site for centralisation 

frequency (constant or intermittent; if intermittent, what 

proportion of the day) 

severity 

• Check if there has been any change in functional problems 

Check mechanical presentation 

• range of movement 

• pain on movement 

deformity. 

It will then be known how regularly they have been doing their 

exercises and if they are doing Lhem correctly. Their Lechnique may 

need correcting, but waiL until you have heard how iL affects their 

symptoms. They may need encouragement LO be exercising more 

regularly, or, less commonly, they mighL have been doing too much. 

If patients are having problems with the demands of a regular exercise 

routine, the importance of doing it regularly needs to be emphaSised 

Encouraging patients to 'problem-solve' difficulties with the regime 

or the exercise itself promotes self-management. Some patients are 

very reluctant to do things that hurt and are sLill very anxious about 

pain responses. They need extra reassurance 'that hUrl does nOL equal 
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harm', that reduced activity is only briefly beneficial at the onset of 

pain, and that the only way to try to re-establish normal function is 

graded exposure to normal activity. 

Table 19.2 Main elements of review process 

1. symptomatic presentation 

site of pain 

frequency 

intcnsity 

2. mcchanical presentation 

rangc of movement 

deformity 

quality of movement 

function 

3. mcchanicaltherapy 

havc they becn exercising) 

what exerciscs) 

posturc correction) 

what is the response when they do them) 

Implications 

From the review, you will also know their symptomatic and mechanical 

response to performing exercises over a day or two - they will either 

be beller, worse or unchanged. As outlined in Chapter 16, this gives 

a 'green light' for more of the same, a 'red light' or an 'amber light'. It 

is imponant to ensure that they are actually in these states. Keen 

questioning and close analysis of symptomatic and mechanical 

responses is sometimes necessary to elucidate the true picture. 

If beller, nothing needs to be changed, only encouragement given 

and the management strategy maintained unaltered. However, at some 

point the direction or level of force of mechanical therapy may need 

to be altered, espeCially if symptoms stop improving. Do not stick 

rigidly with one loading strategy because of an initial improvement. 

If worse, exercises and symptom responses need to be checked, but 

ensure the patient is actually worse, rather than simply that the 

exercises 'hun'. When starting any unfamiliar exercise programme, 

new pains may be generated. This is not unusual, but may confuse 

the patient If they are truly worse, the treatment principle or start 

position may need to be changed; a derangement may be irreducible, 
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or consideration may need to be given to non-mechanical syndromes. 

If unchanged, is the patient exercising regularly enough and doing 

the right exercise? If they have been, force progression may be 

necessary, or, if this has been attempted already, an alternative 

treatment principle should be considered. In the case of dysfunction 

no change would be expected, and they should be encouraged to 

continue. 

In essence, if the patient is better, then the provisional diagnosis has 

been confirmed. The original management strategy was correct, and 

this should be continued unchanged. If the patient is genuinely worse, 

a misclassification has occurred - either the patient has been 

categorised in the wrong syndrome or they have been given the wrong 

treatment principle. Sometimes the treatment principle is right, but 

the start position is wrong. In chronic symptoms there can be a 

temporary exacerbation of symptoms when activation is started. 

If the patient returns and after a thorough assessment of symptomatic 

and mechanical presentations they are genUinely unchanged, then 

further analysis is necessary. This takes the form of force progressions 

until a change occurs. If symptoms start to reduce, abolish or 

centralise, the directional preference is confirmed. 

If symptoms worsen or peripheralise, alternative direction of end

range loading, both static and repetitive, are indicated. Complete re

evaluation will usually be required in these cases and cessation of all 

mechanical intervention is often necessary. Some patients, failing to 

respond to mechanical therapy, demonstrate remarkable improvement 

when exercise is stopped. It is worthwhile, in cases where 

improvement is at a standstill, to consider complete rest from exercise 

for two to three days. 

Conclusions 

In this chapter the way the review process is carried out has been 

presented. This is conducted at each session to determine if the 

appropriate management strategy is being implemented. Depending 

on the certainty of response, this is done with more or less of the 

detail presented here, but essentially the review involves enquiring 

about the patient's symptomatic and mechanical response and about 

the mechanical therapy component of management. 
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Check at follow-up: 

1. Symptoms better, worse or no change? 

2. Mechanical better, worse or no change? Why? Understanding 
compliance performance. 

Symploms Better Worse No Change 

Intensity lntensity A Intensity 

Frequency Frequency A Frequency 

Intermittency Y lntermittency A Intermittency 

Central Peripheral CentraVPeri pheral 

Mechanical BeUer Worse No Change 

ROM A ROMY Status Quo 
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20: Clinical Reasoning 

Introduction 

The management o f  patients i nvolves m ore than examination 

processes and treatment techniques , although th is is a large pan of 

i t .  There needs to be a thought process that matches findings to  

paLLerns of clinical presentations that excludes red flags , considers 

wh ich examination procedures are necessary and w hich are not, 

determines what to do if responses are atypical or unclear, addresses 

patients' concerns and so on . This reasoning permits an examination 

process that goes beyond routine and habi t  and enables clinicians to 

solve more complex problems - this is  termed 'clinical reasoning' . 

On a practical level , clinical reasoning is the process of decid ing what 

problem the patient has, and ,  from your knowledge base, deciding 

what can be done about i t .  First this involves t he discovery of t he 

'character' of t hat problem. The pat ient is the best wi tness to this ,  

and interview skills must be capable of  determining a clear 'b ig 

picture' Second, a rounded knowledge base is needed to provide 

practit ioners with an u nderstanding of  diverse factors, such as the 

variety of clinical presentations, the natural history of a condit ion,  

pathophysiological changes, management strategies, the evidence 

base, the effect of an intervention, etc. The th ird and vital element is 

the abi l i ty  to reason between the practical reality of the patient's 

problem and the avai lable knowledge base. This involves constant 

interplay between theoretical concerns and clin ical issues and a logical 

analysis of t he effect of intervention strategies on the problem. 

Clinical reasoning is thus an essential element in the translation of  

clin ical theory into clinical practice, and thus an exploration of  i ts 

key elements is vital to make full use of any approach to a patient 's 

problem. This chapter discusses some of the aspects involved i n  

clin ical reasoning and t hen presents a clinical example in which a 

reasoning process is given . The sections in this chapter are as fol lows: 

cl inical reasoning 

elements that inform the clinical reasoning process 

• data gathering 
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• knowledge base 

• clinical experience 

errors in cl inical reasoning 

• example of clinical reasoning process. 

Clinical reasoning 

Clinical reasoning is t he cogni t ive and decision-making process 

involved in clinical practice used in the diagnosis and management 

of patients' problems (Terry and Higgs 1993;Jones et al. 1994) . Iwo 

methods for clinical reasoning have been proposed, based e i ther on 

pat tern recogn i tion or on a process 0 f h ypothet ico-ded ucti ve 

reasoning Oones 1992; Terry and Higgs 1993). 

Hypothetico-deductive reasoning describes a process of hypothesis 

generation based on information gathered from the patien t .  The 

hypothesis is then tested out or further ones generated - "try it and see" 

- until a management pathway is clearly defined . Because hypotheses 

must be confirmed by responses to treatment,  the process involves 

continual reassessment .  In e ffec t ,  every treatment is a form of  

hypothesis testing and has been described as  'best guess management'. 

The alternative model is based on pattern recognition gained from 

certain features in a cl inical presentation, which remind the clinician 

of  previously seen c l inical problems. In th is model management 

strategies are derived from previous experience rat her than an 

experimental 'try it and see' method. 

Pattern recognition is only possible with a wel l  organ ised knowledge 

base and p lenti ful cl inical experience; thus it is only available to 

experienced clinicians. In the face of atypical problems, when pattern 

recognition is not possible , the expert reverts to hypothesis testing. 

The novice clinician tends to always have to use hypothesis testing Oones 

1992) . In the first edition of this book, McKenzie provided for the novice 

clinician, the benefit of th irty years of cumulative patLern recognition. 

The description of the three syndromes - derangement , dysfunction 

and posture - appearing in th is edit ion are as originally described in 

t he first. These form the entire base upon which the experience of 

pattern recogni t ion can be i mmediately acquired by the novice 

cl inician. 
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Elements that inform the clinical reasoning process 

Certain factors inform the clinical reasoning process - namely data 

gathering skills, aspects of t he knowledge base available to the 

clinician , clinical experience and meta-cognition skills (Terry and 

Higgs 1993;jones 1992; jones eL al. 1994) . It is thus a complex and 

cyclical process, as suggested by the model of clinical reasoning for 

physiotherapy proposed by jones (1992) At every stage in this process 

errors may occur that could affec t  the reliability or validity of the 

reasoning process Oones 1992) . 

Some of t he aspects of clinical reasoning are briefly discussed in the 

following sections. Many of these issues are considered in more depth 

in the appropriate chapters, bUl this is an aLLempt to pull the disparaLe 

elemenLs together. The main aspects to be considered are as follows 

Oones ] 992; jones eL al. 1994; Terry and Higgs 1993): 

data gathering 

knowledge base 

cli nical experience 

meLa-cognit ion.  

Data gathering 

Data gathering is the process of d iscovery about the patient's problem 

undertaken during the h istory-taking and the physical examination.  

The patient h as available the essence of the problem; the skill is in 

accessing it .  However, patients do not know the pieces of information 

thaL clinicians need to know, and the unwary may be flooded with a 

large amount of irrelevant information by some pat ients .  Data 

gat hering requires empathy and active listening by the clinician.  

Un less the si tuat ion i s  relaxed ,  friendly, respectful and non

judgemental , the patient is unlikely to tell his or her true story. 

During t he history-taking, considerations and hypotheses are raised 

and then rejected or retained for further probing. Does the patient 

have any features suggestive of serious spinal or nerve root pathology7 

Does the problem sound mechanica17 Is t here suggest ion of a 

directional preference , and what features are there to give an i dea 

abouL prognosis7 Has enough information been gathered on baseline 

symptomat ic  and funct ional levels against which to judge later 

changes7 These and other questions should be considered and 
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reflected on during the patient interview. From the history-Laking an 

overall picture of the patient's condition should have been gai ned ,  and 

the direction that the examination is to proceed in should be suggesLed. 

The physical examination is not a roUline series of Lests performed 

uniformly on every patient , but follows on direcLly from the daLa 

gaLhering and hypothesis testing of the h istory-taking. Often findings 

from the p hysical examination mere ly  con firm what is strongly 

indicated by the h istory. Again, it is  importam that sufficient baseline 

mechanical data is collected against which to make laLer comparisons. 

Data col lect ion continues until  a decision can be made about 

management strategies. Once a directional preference is con firmecl 

or possibly indicated ,  further testing is unnecessary. The decision 

may be tentative , in which case further data is gained aL the nexL session 

and from the patient's response to the proposed management straLegy. 

DaLa gat hering does not stop at the end of the first session, but 

continues on all subsequent  occas ions to  ensure that opt imal 

management is be ing mai11l a ined.  If i t  is  t h ought that fo rce 

progressions or alternatives, further procedures or invesLigat ions 

become necessary, then these are insLigated . 

Knowledge base 

Clinical pract ice requires a wide-ranging breadLh of knowledge from 

di fferent fields. For knowledge to be of val ue in the elucidation of 

the patiem's problem, i t  must have clinical relevance . WhaL is learned 

in training may have only a slight bearing on what is done in Lhe 

c l inic. T heoretical knowledge must have practical significance for it 

to be of worth .  

Jones et al. ( 1994) list the following topics as relevant to  the knowledge 

base of physiotherapy - anatomy, physi ology, palhophysiology, 

procedures, patterns of cl inical presell.lation and concepLs. I L is also 

stated that developing a hypoLhesis happens in six key areas: the 

mechanism of symptoms, d i fferen t ial diagnosis ,  predisposing or 

contributing factors, precautions or contraindications, management 

and prognosis Oones and Butler 1991;jones 1992;j ones cL al. 1994) .  

Information from other areas is  needed to  complele th is l isl. Clinical 

practice also needs to be informed by knowledge abouL epidemiology, 

the research evidence , psychological issues and communicalion with 

palients. 
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Any o f  t hese factors ,  and more,  may p rovide usef u l  c l i n ical 

informat ion on different occasions. However, t heir value rests on 

t heir clinical appl ication rather than their theoretical strength .  

Clinical presentations 

There are numerous clinical presentations t hat are relevant to back 

problems: a wide variety of ways that derangements may present ,  

and the more consistent and less common patterns of  dysfunction 

and postural syndrome. Beyond the mechanical syndromes, such 

entit ies as serious spinal pathology, nerve root pathology, h ip joint 

problems, spinal stenosi s and others must also be considered .  

Awareness of  common patterns of  clinical presentat ion will  assist in 

di fferential diagnosis and selection of  management strategies. Also, 

awareness of  atypical presentat ions should alert clinicians to the 

l ikelihood of red or yellow flags . 

Concepts 

Using t he approach of mechanical diagnosis and therapy requires an 

understand ing o f  t he mechanical syndrome classi fication . The 

post ural, dysfunction and derangement syndromes describe clinical 

presentations and responses to specific mechanical loading strategies. 

Their clinical value, gained once the clinician is able to recognise 

t hem (using the tools of data gathering and cognition), is  their use in 

proposing management guidelines . Confi rmat ion of a proposed 

synd rome hypot heSiS is gained by expected responses to the applied 

loading st rategy. Derangements are encountered most frequently in  

the lumbar spine . For the  proper use of mechanical diagnosis and 

therapy, an understanding o f  the  concepts and appl icat ion o f  

cent ral isation, force progressions and directional preference i s  also 

needed . Establishment of directional preference is the key to be 

pursued in management . 

A logical analysis of the symptomatiC and mechanical response to 

di fferent end-range loading strategies will help to claSSify the problem 

and lead to t he formulation of a management plan. A clear directional 

preference is not always established at the first session.  If th is is  the 

case, the patient can continue the mechanical test ing over the next 

three or four days, anclJor force progressions can be used at t he second 

session to produce a clearer reaction. If  the patient is  unchanging, 

and particularly if  worsening, they should be seen daily until the 

management st rategy is confirmed. 
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Communication with the patient 

Gaining the patient's confidence on day one is essential .  Even i f  that 

is  al l that is achieved,  this is an important beginning. Self-management 

requires support , encouragement and explanation . Assessment and 

re-evaluation requires moni toring of symptomatic and mechanical 

presentations. All this can only be done if good communicat ion is 

maintained with the patient. 

Psychosocial factors 

Certain psychosocial factors have been identified as risk factors for 

the development of chronic musculoskeletal problems - these are termed 

'yellow flags' . Key factors, such as fear-avoidance behaviour, anxiety, 

depression , low self-efficacy, external health  locus of control and 

passive coping need to be addressed by an approach thal encou rages 

activity, provides reassurance and explanation and offers some control 

in managing their problem. The altitudes and beliefs of the patient 

can be more i mportant than any biomechanical pathology. Sometimes 

these factors are so dominant that a multi -discipl inary approach may 

be necessary. However, although patients may have inappropriate 

attitudes and beliefs, they may also have a straightforward mechanical 

back problem.  If their anxieties and concerns can be placated, a 

normal episode of mechanical therapy can ensue. 

Fortunately these problems are present in only a small percentage of 

patients. Identification and assessment of these 'yellow flags' is beyond 

the scope of this text. This issue is considered at length elsewhere (see 

Watson 2000; Watson and Kendall 2000; Kendall and Watson 2000) .  

Mechanism of symptoms 

Pain may be predominantly mechanical in origin or predominantly 

chemical. Symptoms may be modulated strongly by pain behaviours 

d ictated by the higher centres. Neurophysiological changes in the 

central nervous system may be the cause of persistent symptoms 

when pelipheral tissue damage is resolved. Patients with these different 

problems describe different presentations and respond different ly to 

mechanical loading. 

Pathophysiology 

Some pathophYSiological concepts are essential to an understanding 

of musculoskeletal condit ions. The normal heal ing process , the 

necessity of remodelling to regain full  function , the problemal ical 

nature of tendon healing and the recognit ion of non-mechanical 
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[aclors in chronic pain are examples of such concepts that have wide 

relevance. Knowledge of typical areas of pain that emanate from 

pathology at certain sites gives a focus for the p hysical examination. 

An understanding of the d i fference between somatic and radicular 

pain and the  pat tern and type of d isc herniat ion are speci fi c  

pathologies that have relevance t o  spinal problems. 

Contributing factors 

Various factors may have a role in  the causation or prolongation of  

the patient'S problems. These may be static  or  dynamic postural forces 

that can be interrupted, such as occupational, recreational or domestic 

stresses. A key contributing [actor in many back pain problems is 

the effec l  o[ sustained postures, especially sitting. Pre-existing overuse 

or degenerative changes may also be contributory factors that are 

less amenable to alteration .  Psych osocial 'yellow flags' have been 

identiried as risk factors for chronic pain. 

Procedures 

Both pat ienl and clinic ian procedures are given i n  th is text . 

Management strategies wil l  always use a patient-centred exercise 

programme , which may need to be supplemented with clin ic ian 

procedures. These are classified by the treatment principle to w hich 

they belong - extension, flexion or  lateral. Sometimes a combination of 

sagittal plane and lateral forces is required. Once a directional preference 

for certain movement is established ,  then that becomes the treatment 

principle . Procedures from the same treatmen t  pri nciple can be used 

should the need for force progressions or force alternatives arise. 

Clinical experience 

Clinical reasoning requires cl inical experience. It is only having seen 

hundreds of pat ient presen tations that patterns will be recognised 

and ski lls of data gathering wi l l  be mastered and focused i n to 

generation and confirmation of a hypothesis. 

However, clinical experience can also lead to rigid t hinking and failure 

to countenance unfamiliar presentations. Pattern recognition is not about 

squeezing square pegs into round holes, but continually re-evaluating 

data to confirm or deny a proposed hypothesis. Clin ical experience 

o[ itself does not necessari ly lead to improved clinical reasoning. 
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Errors in clinical reasoning 

Errors in the thinking process may occur at any stage during data 

gathering, analysis, hypothesis generation and testing. These may be 

errors of perception, inquiry, interpretation , synt hesis, planning or 

reflection Oones 1992) 

As a means of determining management strategies, clin ical reasoning 

based on pattern recognition can have drawbacks. Failure to fully 

explore all options and bias towards one's favourite diagnosis can 

encourage premature foreclosure on alternative hypotheses Pat tern 

recognition, on its own, may be insufficient i f  it ignores certain 

complicating factors, such as exaggeraLed fear-avoidance. 

Typ ical errors of clinical reasoning are making assumpLions wiLhout 

furt h e r  c h e c ki n g; prem atu re ly  l i m it i n g  hypotheses  u n d e r  

consideration; failure t o  gather enough information; attending t o  those 

featu res that accord with a favoured hypoLhesis whi le ignoring 

contradictory information; and gathering redundant information . 

Failure to l isten carefully to a patient may l ead to ignoring a key 

piece of information and creating a false trail of hYPoLhesis generaLion. 

Focusing on the  traumatic onset of a condition may lead to the 

assumption that the stages of inflammation , repair and remodelling 

must be gone through, ignoring the fact that a derangemem may be 

the cause of symptoms. Doing every available test is a common way 

of gathering redundant information that the clinician is unable to 

use to fashion a treatment direction. It is important to question openly 

and l isten without making assu mptions . The use of the form focuses 

the data gathering on certain key areas, which should be sufficient in 

most cases , and thus avoids the gathering of redundant informaLion 

t hat will not help in deCiSion-making. 

Data gathering skills vary with d i fferent presentations. Sometimes 

close questioning concerning symptomatic responses LO loading 

strategies is necessary to determine the correct management strategy. 

At o ther t imes, in chronic patients, a c lose focus on pain is less 

relevan t ,  and attention should be on function .  Failure LO find a 

favoured presentation should not lead to trying to squeeze paLients 

into diagnostic boxes that they do not fit. Do not make clinical decisions 

without sufficient information . If pattern recognition is not immediately 

availab le ,  revert to hypothesis generation tactics . Use repeated 

movements and progressive loading to determine the appropriate 
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management strategy. Equally, do not change a management strategy 

withoul having first fully explored the patient's response . 

Example of clinical reasoning process 

In the fol l owing illuslrat ion some examples of c l inical reasoni ng are 

given in i talics. 

A 45-year-old man is referred by his GP He is a computer technician 

with a job lhal involves some driving and sitting, but is also reasonably 

varied and active . He scores twelve out of twenty-four items on the 

Roland and Morris disability questionnaire (Roland and Morris 1983) 

and indicates his pain at six on a 0 - 10 visual analogue scale .  He i s  

nOl off work with the present episode. He  has stopped h is usual 

sporting activilies - run ning and climbing - because of back pain ,  

but  he is keen to resume them. On t he last occasion when he tried to 

run , his leg pain was severely exacerbated for several days. 

His age puts him in the range when mechanical low back pain is 

common. His job involves a lot of fleXion loading (contributing 

factors). Being still at work and wishing to resume abandoned 

sporting activities suggests motivation will not be a problem. His 

responses to the Junctional disability questionnaire and visual 

analogue scale are consistent with each other and do not appear to 

be exaggerated (psychological factors). Returning him to his 

sporting activity will be part oj the goal of treatment, as general 

exercise has a protective effect. 

His symptoms have been present for about three months. They came 

on for no apparent reason and are now unchanging. They consist of 

aching that radiates from his back and left buttock all the way down 

t he back of his thigh and leg to his ankle. Somet imes he has noted 

pins and needles in the outer edge of his foot. 

Initial triage class iJi cati on suggests that his problem has nerve root 

involvement (pathophysiology). Initial mechanical classiJication 

would be a reducible derangement, but other possibilities are 

adherent nerve root or an irreducible derangement (concepts). This 

will become clearer once his response to difJerent loading is discovered. 

Treatment pathways wiH be selected for pain below the knee. 
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Symptoms commenced i n  his back and spread into his leg after several 

weeks. The intensity of the pain is the same in t he back and leg. in 

the back, symptoms are constant, but in the l imb they are inrermi l lent. 

He estimates that he  feels  the ache in the t high about 80% of each 

day and in the leg about 50% of each day. The pins and needles in 

his foot are less frequent, but do occur every day, when the pain is at 

its worst .  

The intermittency oJ leg symptoms and the ongoing presence oj his 

back pain suggest a good prognosis and excludes the likelihood oj 

an irreducible derangement. The Jact that the paraesthesia is not 

constant also suggests the condition may be easily reversible (clinical 

experience). A leJt postero-Iateral derangement seems likely, but 

adherent nerve root cannot be ruled out yet (clinical presentations). 

In terms oj mechanism oj symptoms, his constant back pain may be 

caused by constant mechanical deJormation; it is unlikely at this 

stage to be inflammatory. The interm.ittent symptoms are probably 

the product oj increasing and decreasing mechanical deJormation 

that aJJects the nerve root (mechanism oj symptoms). 

He has proVided a clear picture oj his symptomatic baseline 

presentation against which to judge change. This includes a 

description oj the extent and Jrequency oj reJerred and local pain 

(data gathering). 

He reports t hat his symptoms are made worse and in time peripheralise 

by bending, si t t ing, walking, driving and as the day progresses. He 

prefers being on the move , and his  symptoms are also beller when 

he lies down and in the morning. His sleep is not disturbed.  

As commonly occurs with nerve root problems, positions oj loaded 

flexion make his symptoms worse. Howevel; he is also made worse 

by walking, a position oj loaded extension (contributing Jactors). 

The only mechanism Jor relieJ Jrom his symptoms at this point appears 

to be unloading the spine. Although he is describing peripheralisation 

oj symptoms with both fleXion and extension loading, his response 

to unloaded extension may be more Javourable. IJ this is not the 

case, a lateral component may need to be considered early on. 

He relates that he has had several previous episodes oj bach pain 

over the last ten years, but no leg pain beJore. Previous episodes 

have lasted a Jew weeks and then spontaneously resolved, wi.th more 
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recent episodes tending to be longer in duration. He has not sought 

treatment before. 

He gives a typical h istory of episodic derangement, with t his latest 

episode the  worse , bOLh in terms of referral and durat ion of 

sympLoms and status. From an epidemiological perspective, his story 

is common w i t h  seve ra l  prev ious  e pi sodes  an d a grad ual 

deLe rio ration . The role of sel f-management is important both now 

and for the future (epidemiology). 

He reports no disturbance of bladder function and no altered gai t ,  

but sometimes experiences increased buttock pain on coughing and 

sneezing. He has not had x-rays, has had no surgery, nor has he 

been invo lved in any accidents, and his weight is stable . He reports 

his general heal th is  exce l lem wiLh no ongoing medical condi tions. 

His negative response to these 'red flag' questions excludes the 

consideration of serious spinal pathology. This confirms earlier 

suggestions of an essentially mechanical bach problem, although 

with probable nerve root involvement (diagnosis and red flags). 

He someLimes takes analgesics, up to about four a day These dull 

Lhe pain Lemporarily, bUL as Lhey are rather ineffective , he only uses 

t hem a few days a week .  When he first saw the GP he took a course 

of ami-inflammatory tableLs, but their e ffect was also negligible . 

MedicaLion, including anti.-inflammatory medication, has little 

value, which is not uncommon when a problem is predominantly 

mechanical (mechanism of symptoms). At this point certain 

provisional conclusions can be drawn about classification, 

prognosis and directional preference (concepts and cognition). He 

displays every indication of haVing a reducible derangement with 

minor nerve root involvement that is responsive to mechanical 

loading. There are no indications of the presence of 'red flags' 

relating to serious spinal pat11010gy or 'yellow flags' re1.ating to 

inappropriate pain behaviours (red flags and psychosocial factors). 

The intermittency and variability of symptoms suggests a good 

prognosis. At this stage there are no clear indications of directional 

preference - it is obvious that fleXion worsens his condition and 

prolonged exploration of this will not be  reqUired. Howevel� 

extension - at least when loaded - also appears to mahe him worse. 

CHAPTE R T W E NTY 1 531 



532 1 Ci IAPT E R TWE NTY THE LU MBAR S PINE: M ECIIANICAL DIAG N O SIS & THE RA PY 

His response to unloaded extension exercises needs to be explored, 

but this aspect oj his history could indicate a relevant lateral 

component. This will become clearer with exploration oj repeated 

movements (clinical experience and cognition). 

To ensure that the clinician has an accuraLe LlIldersLanding oj the 

problem, the clinical presentation is briefly summarised La the paLient. 

'You have had bach and leg pain Jor three monLhs, which is 110W 

unchanging. Bach pain is constant, thigh and leg pain are there at 

least half oj the day, and you also occasionally have pins and needles 

on the outer edge oj your Joot. Symptoms are aggravated by sitting, 

driving and walhing, and the only position oj ease is lying down.' The 

patienL conJirms thi.s brieJ outline oj their problem (daLa gathering). 

He sits slouched on the Lreatment couch .  When he is asked whaL has 

happened to h is  symptoms during t he interview, he reports LhaL the 

pain has spread into his  thigh while t hey have been talking. On 

attempting posture correction , t he th igh pain is increased . He sLands 

with a flattened lumbar spine and WiLhoUL a lateral sh i ft . 

His response to posture correction conJirms what is already Imown 

about his response to loaded extension. Although aL this stage it is 

not hnown iJ he has a relevant lateral component, he cioes noL have 

a lateral shiJt. It is not necessary to immeciiately embarh on the 

lateral principle; it will be appropriate Lo Lest ouL his response to 

unloaded extension Jirst (clinical experience). 

His pain status in  standing is back and thigh pai n,  WiLh no sympLoms 

i n  his leg. He displays a moderate l oss of flexion , reaching to his upper 

shin , which increases his  Lhigh pain. Normally he can reach his feet 

on forward flexion .  He also displays a major loss of eXLension , which 

produces calf pain after one movement t hat abates afLer a few minutes 

- t h is movement  is  not tested further. Side gliding is asymmetrical 

with nil loss of right side gl iding, but a major loss of lefL side gliding. 

In line with the symptomatic presentation collected during the 

history-tahing, he also displays a clear mechanical presentation oj 

restricted movements. All these provide a useJul base line against 

which to judge the effects oj any proposed management strategy. 

Although he displays losses in the sagittal plane, he also shows an 

asymmetrical loss oj lateral movements, which Jurther suggests 

consideration oj a relevant lateral component. 



CLINICAL REASONING 

A relevanL neurological examination i s  conducted .  Resistance testing 

of his calf muscles, extensor hal lucis longus and dorsiflexors are the 

same on bOLh sides, and there is no apparent loss of  sensation around 

the lateral edge of his foot , big toe or medial part of his  leg. 

The neurological examination reveals no definite impairment of 

nerve conductivity. Although variable nerve root irritation may be 

present, this is not per sistent enough to cause an outright 

neurological deficit. This further confirms a good initial prognosis 

(pathophYSiology) . 

His pain SLaLUS in lying is back and thigh pain again . Extension in  

lying produces cal f pain after several repetit ions,  and so again he is  

sLopped from performing further movements. 

It is clear from his symptomatic response to the pure sagittal plane 

that further testing of these movements is unnecessary, which 

confirms the information collected during the history. It was already 

known that his symptoms worsened during loaded fleXion, and so 

it was unnecessary to test repeated flexion. He also reported loaded 

extension activities to worsen his pain, which indeed it was found 

to do and so was not pursued. Repeated movements have shown 

that unloaded extension also causes peripheralisation, so no further 

testing is done in the pure sagittal plane. There have been several 

clues already that there may be a relevant lateral component, and a 

fuller exploration of this should now be conducted (procedures). 

The patient's hips are shifted to the right as he l ies prone on  the 

plinth . The cli nician stabi lises his hips in  the off centre position while 

t he patient performs extension i n  lying. During repeated movements 

of this kind he reports a lessening of  symptoms in the t high . After 

two sets of ten repeated movements, he reports that the pain is no 

longer to his knee , but is now just below his buttock. When he stands 

after performing two more sets of repeti t ions, he reports only left

sided and central back pain. 

This patient has demonstrated a clinically induced symptom change. 

His symptoms have centralised in response to extension/lateral 

movements. Pure extension forces caused him to worsen. This man 

had a relevant lateral component that required a combination of 

extension and lateral forces to effect change. The ease with which 

symptoms were centraliSing suggests a favourable and r apid 
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prognosis. There is no need Jor Jurther testing or hypothesis

generation at this point as enough inJormation has been gained 

during the histOlY and physical examination upon which to base 

an initial management strategy. 

Session two 

He is not able to return Jor two days. When he returns he is asked, 'As 

a result of what you have been asked to do, are you betLer, worse , or 

the same?' He reports he is better; and is questioned about the Jive 

possible dimensions oj improvement: 

has pain location changed? 

has pain frequency changed! 

has pain intensity changed! 

• is there more movement for less pain? 

has function improved! 

He reports that he has had neither calf pain nor pins and needles 

since the ini tial consultation. The thigh pain is mostly now in the 

top of his t high and is present much less frequently. The back pain is 

s t i l l  constant and is slightly more noticeable .  Movement is easier and 

certain activities that were painful  cause less or no pain now. He 

reports that he has performed the extension in lying with hips off 

centre movement regularly, at least every two hours. Every time he 

performs the procedure any symptoms present in his t h igh are 

abolished, and symptoms in his buttock are reduced . Overal l  he rates 

h imse l f  at least 50% better a lready He is very satisfied with progress 

and continuing to improve .  

Re-assessment oj his symptomatic presentation demol1strates he is 

responding to treatment. Pain is reJerred less Jar down his leg, it is 

there less Jrequently and is less severe. There is no problem with his 

motivation to be involved in treatment. He is pe/forming the active 

mechanical therapy component oj management both regularly and 

eJJectively. He reports this to have been very successJul il1 easing his 

symptoms at the time and overall Jeels a lot better (data gathering). 

On checking his mechanical presentat ion, extension d isplays a 

minimum loss and there is now only a minor loss of left side gliding. 

His technique is checked and he is performing the procedure correctly . 



C LI N ICAL R E ASONING 

The mechanical loss of movement has also improved. Thus al l  

features of the symptomatic and mechanical presentations have 

improved compared to baseline measures taken on day one. The 

day one provisional diagnosis of derangement is confirmed. This at 

present is responding to extension/lateral  forces. No further 

assessment is needed at this time. No force progreSSions need to be 

considered as he is making rapid improvements with patient

generated forces only. 

He is not able to attend for nve days , but is encouraged to continue 

with the prese nt  management as l ong as it produces the same 

response . He is warned that i f  improvements do not continue,  he 

may need to do straightforward extension in lying exercises. 

Session three 

He is pleased upon h is return, but also feels that no further improvement 

has occurred in the last two days. In that time he has only experienced 

an ache in the back, which is present about 50% of the day. There 

have been no symptoms in his thigh or lower leg in t he last forty

eight hours .  The exercise has l i t t le e ffect on the remaining back pain .  

He has not  fe lt any need to take tablets at a l l  since starting treatment .  

Good improvements have been made and distal symptoms have been 

abolished . However, change has stabilised and the present management 

is not abo l ishing his back pain. This requi.res further exploration 

(cogn i t ion) . 

On further questioning, he reports that back pain returns mostly 

when he is s i l t ing or dr iv ing. He is generally free of  symptoms when 

walking about . He reports some back pain as he sits in  the cl inic .  

This is aboli shed with posture correction . His range of  flexion has 

now returned to normal ,  and his side glid ing movements are equal 

right and left .  He has a minor l imi tation of extension that produces 

his back pai n .  Repeated extension in standing begins to  increase the 

back pain ,  which goes when he stops the movement .  Extension in 

lying also produces back pain ,  but this i s  reduced and then abolished 

on repet i t ion . Afterwards extension in standing is pain-free and ful l .  

From the history and symptom response , i t  i s  clear that a change i n  

management st rategy i s  required.  H e  is now responding t o  pure sagittal 

plane movements. Over the next few days he is instructed to maintain 
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posture conection with the use o[ a lumbar roll when driving or sitt ing 

for long periods and to regularly per[onTI extension in lying (procedures) . 

Session four 

H e  has had vir tua l ly  no symptoms a t  a l l  i n  the l ast few days . 

Occasionally, i f  he sits poorly symptoms return ,  but he is rapidly 

able to abolish these with a change in posi tion . Extension in lying has 

either been pain-free and ful l ,  or if  pain is present on first performing 

t he exercise, i t  is soon aboli shed. He has been [or a two-mile j og at a 

gent le pace with no i l l  e ffects. He indicates no functional loss on the 

Roland and Monis disabil i ty questionnaire (Roland and Morris 1983), 

and  between 0 - 1 on the pain visual analogue scal e .  A l l  h is  

movements are examined ,  includ ing repeated flexion i n  ly ing ,  and 

t hen repeated flexion in standing. All m ovemems arc ful l  and no 

symptoms are produced .  

He is  considered to have made a ful l  recovery, and restoration o[  

function i s  unnecessary as movements are full range and pain-free . 

He  is encouraged to make a gradual increase in h is  sporting act ivity. 

The issue of  re lapse , the i mportance of  general fitness and the use of 

the same exercises,  as long as they generate the same response , are 

discussed . He is happy t o  be discharged .  

Conclusions 

Thi s  chapter has considered the elements that comribute towards 

clinical reasoni ng - the t hought process that underlies the therapeutic 

process. Essential ly this involves gathering data about the pat ient's 

problem and considering this data in the light o[ theoretical issues, 

concepts and clinical experience.  Certain enors may undermine this 

cognitive process, which is cyc l i ca l  and ongoing during an episode 

of  therapy. A case study has also been presemed i n  this chapter as an 

example of the c linical reasoning process . 



21: Recurrences and Prophylaxis 

Introduction 

As discussed in Chapter 1, recurrences, episodes and persistence of 

symptoms are very common in the back pain population. The 

strongest known risk factor for future back pain is a history of past 

back pain (Croft et al. 1997; Shekelle 1997; Smedley et al. 1997). At 

least 50% of those who have a first episode of back pain will have 

further episodes. Many recurrences are common and a quarter of the 

back pain population have a long-term problem (Croft et al. 1997; 

Evans and Richards 1996; Waddell 1994; Papageorgiou and Rigby 

1991; Linton et al. 1998; Brown et al. 1998; Szpalski et al. 1995; 

Hehovaara el al. 1989; Toroptsova et al. 1995). For many, "low bach 

pain should be viewed as a chronic problem with an untidy pattern of 

grumbling symptoms and periods of relative freedom from pain and 

disability interspersed with acute e pisodes, exacerbations, and 

recurrences" (Croft et a1. 1998) Back pain should be viewed from 

the perspective of the sufferer's lifetime - and, given such a perspective, 

the logic of self-management is overwhelming. 

Any education or assistance that the patient can be given to prevent 

recurrences, reduce the number or length of episodes or improve 

their ability to manage recurrences is an essential part of management. 

Provision of such education and encouragement of patients to 

problem-solve their own difficulties should be part of treatment. 

Supervision of patients must, in the light of the epidemiology of 

back pain, involve the nurturing of self-management strategies. This 

should be done from day one, and those strategies need to be 

individualised according to the patient's circumstances. 

Primary prevention ref ers to risk modification to decrease the 

susceptibility for an event to occur (Lahad et al. 1994). Goals of secondary 

prevention in musculoskeletal problems could be to prevent or 

decrease the number of new episodes, shorten the duration of episodes, 

enhance self-management strategies, decrease the need for seeking 

health care or to decrease the need for time off work (Linton 1996). 

Given that no intervention has successfully been shown to reduce 

the prevalence or incidence of back pain, primary prevention appears 

unrealistic. Secondary prevention is perhaps a more realistic goal. 
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Sections in this chapter are as follows 

• 

• 

preventative strategies 

patient's perspective . 

Preventative strategies 

Mobility and posture 

There are suggestions in the literature that lack of flexibility and a 

reduced lumbar lordosis may be associated with future episodes of 

back pain (Takala and Viikari-Juntura 2000; Adams et (I/. 1999). The 

wide variation of what is normal precludes using range of movement 

for screening purposes, but may imply that patients should be 

encouraged to maintain general flexibility. 

If patients have responded to self-management strategies in the 

resolution of derangements, their own role in the prevention of future 

episodes and management of any that do occur should be further 

emphasised. If, for instance, patients have responded to an extension 

principle programme, the appropriate use of extension in lying and 

extension in standing should be discussed. The standing exercise is 

very effective in the prevention of back pain, especially after prolonged 

sitting; however, once back pain has actually recurred, extension in 

lying is generally most effective At the first sign of recurrence, the 

patient should immediately commence the procedures that previously 

led to recovery. Although back pain can commence suddenly and 

without warning, many patients get twinges or other slight symptoms 

that are a precursor to more serious back pain. If this type of warning 

is experienced, the patient may prevent more serious symptoms from 

developing if the appropriate procedures are applied. 

Postural stresses, driving, and frequent bending and lifting have been 

identified as risk factors for back pain (Kelsey 1975; Kelsey et (I/. 

1984a, 1984b; Fryrnoyer et (I/. 1983; Damkot et (I/. 1984; Krause et 

(11. 1997; Massett and Malchaire 1994; Mundt et (I/. 1993; Punnett et 

aI. 1991; Videman et aI. 1984; Marras et ai. 1993; Waters et al. 1999; 

Zwerling et al. 1993). Sitting, bending, driving and sedentary 

positions in general are very common aggravating factors when people 

have back pain (McKenzie 1979; Painting and Chester 1996; Biering

Sorensen 1983b; Boissonnault and Di Fabio 1996). Such postural 

factors are the predisposing and perpetuating influences that can 

most easily be altered and controlled. 
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Patients should be warned about the deleterious effects of sustained 

postures, and that while single movements of flexion are relatively 

harmless, maintaining a flexed posture for a lengthy period may 

precipitate an episode of back pain. During prolonged sitting or 

driving, maintenance of a good posture, using a lumbar roll, and 

regular imerruption of that position is necessary Walking around 

for a few minutes or performing a few repeated extensions in standing 

achieves this. Two recent studies (Harrison et aL 1999, 2000; Pynt et 

al. 2001) have reviewed the evidence relating to the optimal sitting 

and driving position. Both confirm McKenzie's 1979 assertion that 

the best silting posture is one of lordosis, coupled with regular 

interruption of the sustained position. Likewise, activities involving 

prolonged stooping requi re interruption of that position and regular 

restoration of the lordosis by a few repetitions of extension in standing. 

The value of restricting activities of flexion, even in patients with 

chronic back pai n, has been demonstrated by Snook et al. (1998, 

Snook 2000). 

A specific and common situation that may need addreSSing in some 

instances is pain experienced after vigorous athletic activity 

Commonly such individuals state that their pain appeared after 

participation in their sport, and a health care provider may have 

reinforced the belief that the activity was the cause of their symptoms. 

This assumption is often mistaken, as closer questioning reveals that 

the back pain actually commenced while sitting with a slouched 

posture adopted by the tired athlete after their vigorous activity A 

consequence of sporting activity can be to make the individual more 

susceptible to back pain [rom the effects of postural stresses. Such 

persons need advice aboUl the best posture in which to sit or rest 

after thei r vigorous sport, not advice to forego their sport. 

Exercise 

The usefulness of different interventions in secondary prevention 

has been evaluated by a number of reviews of the available literature 

(van Poppe I et aL 1997; Gebhardt 1994; Lahad et al. 1994; Karas 

and Conrad 1996; Zimmerman 1998; Minor 1996; Maher et al. 1999; 

Maher 2000; Linton and van Tulder 2000, 2001;]ellema et al. 2001). 

These reviews considered one or all of the most commonly used 

interventions, namely exercise, back school classes, ergonomiCS advice 

and lumbar supports. They reached broadly the same conclusions, 

as follows. 
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Exercise has been shown to have a protective effect against back pain 

and its consequences. Exercise programmes have decreased the 

prevalence, severity and duration of back pain episodes, and have 

decreased time off work due to back pain. There is consistem evidence 

that exercise may be effective in preventing back pain (Larsen ct al. 

2002. Can Passive Prone Extensions of the Back Prevent Back Problems7 

Spine 2002 27. 2747-2752). 

General aerobic exercise appears to be as effective as specific trunk

strengthening exercises. Specific strengthening of abdominal muscles 

was found not to be effective in primary prevention of back pain 

over a two-year follow-up (Helewa et al. 1999). More general physical 

activity, for at least three hours per week, reduces the lifetime, onc

year and point prevalence by at least 10% in middle-aged individuals 

(Harreby et al. 1997) In the year following a rehabilitation 

programme, those patients who maintained regular exercise habits 

had fewer recurrences of persistent pain (P=0.03) and less absence 

from work (P<O.Ol) compared to those who were physically inactive 

(Taimela et al. 2000). 

We are clearly justified in urging our patients to return to sporLing or 

recreational hobbies that they have stopped or La take up regular 

activity such as walking, swimming, jogging or gym activities, 

depending on their capabilities. New or unfamiliar exercise should 

always be started gently, but can be increased gradually over time as 

fitness and confidence improves. The message that normal exercise 

is not only not bad for backs, but also actually helps; 11 their recovery, 

is an important one to convey to patients. 

Lumbar supports, back schools 

There was no evidence for the effectiveness of back belts and lillIe 

[or purely educational programmes. There is consistent evidence that 

lumbar supports and back schools are not effective in preventing 

back pain, and there is no good quality evidence on the effectiveness 

of ergonomiCS or risk factor modification 



RECURRENCES AND PROPIIYLAXIS 

Table 21.1 Key points to patients in prophylaxis 

Remember the imponance of posture in looking afler your back. 

Compensale for periods of prolonged slooping or silling by standing 
ereCl and bending backwards a number of times. 

Regularly perform the exercises lhal led LOyour recovery, especially 
eXlension in lying. 

Remember the imparlance o[ frequenl changes o[ aClivily andlimiling 
lhe lime you remain in one position. 

The nller, more aClive and more supple you are, the less likely you 
are lO have pain andlhe beller you will cope with il if il relurns . 

Keep on LOp of your back problem by exercising regularly. 

When you Slan La increase your [ilness, do so in a gradual way. Slan 
wilh an easy level or exercise [or you and do more as you feel able . 

A heallhy back is a nexible back. 

Patient's perspective 

Patients are kcen for an understanding of their problem, and lack of 

adequate information is one of the most common causes or 

dissatisraction that back pain patients have with medical professionals 

(Greenrield cL al. 1975; Deyo and Diehl 1986; Cherkin and 

M:1cCornack 1989; Cherkin ct al. 1991; Fitzpatrick cL al. 1987). 

Information must be individualised according to the patient's needs 

and concerns, but a key area relates to the provision of self

management strategies. 

Qualitative studies provide valuable insights into patiems' beliefs and 

altitudes about medical problems and treatment options. Of fifty

two patients with back pain who attended primary care in the UK, 

twenty-nine claimed to be actively working on the problem and 

consciously making alterations in their lifestyle in order to manage it 

(Skelton cL al. 1996) Usually several preventative strategies were 

used: adopting a particular body posture when sitting, lifting and 

bending; taking light exercise; rest; and performing trunk

strengthening exercises. Four patients were in a contemplative stage, 

beginning to recognise an ongoing problem and the need to do 

something about it. Sixteen patients adopted a minimalist or sporadiC 

approach to secondary prevention, despite having some knowledge 

about appropriate strategies for back care. 

[n a study or thiny-four mostly chronic back pain patients, acceptance 

or a certain level or symptoms was common (May 1998). Recognition 
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that they had an ongoing problem made many patients interested in 

finding out what they could do to help themselves and cope better 

with the condition. Many believed that their participation was an 

essential part of management and wished to be appropriately advised. 

Patients had a wide range of strategies to help themselves with the 

pain and to retain function, principally through exercises and postural 

and ergonomic awareness. The consciousness of having a back problem 

and being 'back aware' was a key component in seH-management. 

In a study of seventy-two elderly people with chronic pain, the 

majority of which was caused by musculoskeletal conditions, 

preferred strategies for management included self-administered 

physical interventions such as heat, and informal cognitive strategies 

such as various social or recreational activiLies (Lansbury 2000). Non

preferred strategies included medications, which were found to be 

ineffective or made them ill, and physiotherapy Often physiotherapy 

treatment had not helped at all and they felt anxious about being 

reprimanded for not being 'better', but more importantly, it failed to 

give them any long-term strategies for managemenL of chronic 

conditions. Awareness of the i mportance of a daily exercise 

programmes was Widespread, but not commonly practised because 

of anxieties about its performance. They expected pain as part of the 

ageing process and often accepted their chronic conditions, but Lhey 

were most interested in self-management strategies that they could 

use to cope with the problems from day to day. 

These studies provide inSights into patients' attitudes, beliefs and 

behaviours when confronted with persistent back pain and their 

expectations about management. Information should be a key 

component of any interaction with a health profeSSional, addressing 

the problem, self-management strategies, treatment and investigations, 

and the future. Many patients are actively working on self

management strategies, accept this to be a necessary part of coping 

with the problem, and are keen to receive advice about this from 

health profeSSionals. Commonly used strategies include general or 

specific exercise and postural adaptations. Smaller numbers of 

patients are not so ready to adopt the necessary behavioural changes, 

while some are at a contemplative stage prior to actually adopting 

self-care strategies. 



RI:CURRENCES AND PROPHYLAXIS 

Post-LreatmenL surveys of patients who have been managed by 

mechanical diagnosis and therapy have demonstrated its value in 

secondary prevention. In a survey of 3 18 patients, 87% felt they had 

been shown how to prevent future attacks of back pain, and 75% 

sLaLed LhaL Lhey had reduced recurrences by over 50% (McKenzie 1979). 

The value of a purely educaLional approach, using Treat Your Own 

Bach (McKenzie 1997), has also been explored in sixty-two volunteers 

with chronic back pain, of whom 81 % were available for follow-up 

nine months after reading the book (Udermann et a!. 2000) At this 

point 87% were still exercising regularly, 91 % still used good posture, 

82 % nOLed less back pain and 60% were pain-free. Mean pain severity 

had dropped from 1.3 on a four-poinL scale to 0.44 and mean number 

of episodes from 4. 1 to 1.0 per annum. Over 70% had found extension 

exercises Lo be mosL beneficial. Although there was no control group 

in Lhis sLudy, WiLh a mean length of duration of back pain of over ten 

years prior Lo the intervention, this chronic sample served as iLS own 

control. FurLher improvements had been made in this group when 

followed up at eighteen monLhs (Udermann et a!. 2001). 

In summary, many patients wish to be involved in their back care 

management, LO practice preventative strategies or to be informed. 

Patients place considerable emphaSiS on information from clinicians 

abouL self-management strategies and prognosis. The most commonly 

adopLed sLrategies, and therefore presumably the most useful, relate 

to exercises and posture. 

Conclusions 

PaLients should be made aware that recurrence of back pain is common; 

many will have this knowledge from pasL experience anyway. This 

should nOL be allowed tm engender a fatalist attitude towards back 

pain, bUl be used LO reinforce the importance of ongoing self

management. Most patients are interested in information about this. 

lL is the health care profeSSional's responsibility to provide information 

and sLraLegies that the patient can use in order to try to gain some 

independence of care. The value of general exercise and fimess applies 

in all cases. Patients should be encouraged to partiCipate in some 

form of regular exercise aL an appropriate level. If patients have had 

a derangemenL, awareness of sustained postural loads and the 

appropriate reductive exercise is important. 
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Information and advice to the patient about looking after their back 

in the future should not be regarded as a final part of the treatment 

package. These issues should be raised and discussed at any 

opportunity that is appropriate The more the patient can problem

solve their own predicament, rather than be entirely tutored by the 

clinician, the more likely it is that future independence will be assured. 



22: Derangement Syndrome 

Characteristics 

Introduction 

Derangement syndrome is by far the most common mechanical spinal 

disorder - between 80% and 90% of patients may be so classified 

(McKenzie 1981; Rath et al. 1989 in Robinson 1994; Razmjou et al. 

2000a). This chapter gives an overall introduction to the derangement 

syndrome and its distinguishing characteristics. Following chapters 

describe the varied clinical presentations of derangement and the 

management of the derangement syndrome. 

Certain characteristics distinguish derangements from the other 

mechanical and non-mechanical syndromes. The distinguishing 

characteristics of the derangement syndrome are listed in the table 

below and are described in more detail in this chapter. 

This chapter covers the following topiC: 

• characteristics of derangement syndrome. 

Table 22.1 Characteristics of derangement syndrome 

sensitivity to loading strategies 

dynamic 

symptomatic and mechanical presentations and responses 

centralisation and peripheralisation 

deformity, impairment, loss of function 

continuums 

reducible or irreducible 

directional preference 

differenLtreatmem principles and loading for reduction of derangement 

extension 

nexion 

lateral 

force progressions 

force alternatives 
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Characteristics of derangement syndrome 

Sensitivity to loading strategies 

Sensitivity to different loading sLrategies means that sympLoms vary 

during the course of a day depending on activities and postures 

Derangements respond to mechanical loading strategies in the form 

of repeated movements or sustained postures. This sensitivity to 

postural loads will be noted first during the history-taking, when, 

[or instance, patients report a worsening or peripheralising of pain 

when sitting or bending and a lessening or abolition of pain when 

walking or lying. In the presence of such a history, very of Len repeated 

movements confirm the preferred direction of treatment to be 

extension, while f1exion worsens the sympLOms. Although someLimes 

it is single movements that cause a symptom change, much more 

commonly this is caused by sustained positions. This time factor can 

be a potent source of symptom aggravation and relief and is sometimes 

used in therapeutic loading. 

History-Laking is not always revealing, and may in some inSLances 

be paradoxical. For instance, in large derangements wiLh consLant 

symptoms and major impairment, patients may have found that 

temporary ease can be gained by opening the joint space and moving 

away from the painful obstructed movement. For instance, a f1exed 

posture brings temporary relief of symptoms in a posterior 

derangement, as does leaning away from a lateral derangement. 

However, maintenance of such postures only perpetuates the 

displacement and overall worsens symptoms. Although providing 

temporary relief while opening the joint space, reduction will not be 

achieved until movements or positions are adopted thaL close the 

joint space by moving into the painful obstructed movemel1l. Thus, 

the information gained from the history-taking can someLimes be 

confusing. Ultimately it is always the symptomatiC and mechanical 

responses to loading strategies performed over twenty-four to forty

eight hours that dictate the management. 

Dynamic 

Derangements are dynamic. Pain may change during the day as the 

patient performs different activities and sustains certain postures, 

and derangements may change over time. The site of a patient's pain 

may change; symptoms may spread disLally and proximally as the 

condition waxes and wanes. As sympLOms worsen with a particular 

activity, movement may become more difficult, and as they ease 
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impairment may improve. This causes the inconsistent pattern of 

signs and symptoms that is typical of derangement and is a product 

of the sensitivity to loading strategies. 

Treatment principles, which are detailed later, may also be dynamic. 

A patient's symptoms may reduce and then resolve with a loading 

strategy entirely in one plane. However, the need for a change in 

loading strategies during the reductive process may also occur. 

Symptomatic and mechanical presentation and response 

Derangements show both a symptomatic and mechanical presentation 

- that is, the patient complains of pain and displays some disturbance 

of normal movement and function. Pain may be spinal, with or 

without radiating or referred pain, and may be accompanied by 

paraesthesia. With the exception of nerve root adjerence, which is a 

dysfunction, radiating or referred pain occurs only in the derangement 

syndrome. Pain may be either constant or intermittent, but is likely 

to vary during the course of the day depending upon activities 

undertaken and sustained positions. Besides these symptomatic 

characteristics of derangement, the patient also demonstrates certain 

aspects of a mechanical presentation. This could include loss of 

normal range of movement, devi.ation on movement, inability to move 

fully in one plane of movement or an abnormal posture. 

As symptoms improve, the movement loss and/or deformity should 

lessen also. U symptoms worsen, the obstructed movement is likely 

to become more impaired. The symptomatic and mechanical 

presentations behave in parallel. The symptomatic and mechanical 

presentations provide clues as to preference for a treatment direction. 

During the physical examination or during an extended mechanical 

assessment, the patient with derangement demonstrates characteristic 

symptomatic and mechanical responses that allow the classification 

of that patient. In response to the appropriate therapeutic loading 

strategies, there will be reduction, abolition or centralisation of pain 

and there will be an improvement in range of movement. It is these 

characteristic symptomatic and mechanical responses that define the 

clinical presentation of derangement. 

Centralisation and peripheralisation are two examples of symptomatic 

behavi.our; deformity is an example of mechanical presentation -

these are all unique characteristics of the derangement syndrome. 

CHAPTER TWENTY-TWO 1547 



5481 Ci It\I'TER TWENTY-TWO THE LUMBAR SPINE: MECIIANICAL DIAGNOSIS & THERAPY 

Centralisation and peripheralisation 

A key element in the symptomatic presentation is the movement of 

pain proximally (centralisation) and distally (peripheralisation) in 

response to therapeutic loading strategies. Movement of pain in this 

way occurs during the natural history of derangements, but can be 

clinically exploited to bring about rapid and lasting changes, with 

centralisation strongly associated with a good prognosis H pain is 

centralised, this refers to the explicit reduction, then abolition of 

distal pain in response to therapeutic loading strategies. This only 

occurs in derangement, and reduction of the derangement and 

centralisation happen together. The occurrence of ce11lralisation is 

the strongest favourable symptomatic response to loading strategies 

and gives a clear indication of appropriate manageme11l. Conversely, 

the occurrence of peripheralisation indicates loading strategies to be 

avoided. These phenomena are discussed at greater length elsewhere. 

Deformity 

The most visible and dramatic, if infrequent, example of the 

mechanical presentation is the deformity. As a result of a signi ficant 

derangement, the patient is locked in an asymmetrical posture and 

is unable to self-correct. In this situation, movement in the opposite 

direction is obstructed, or if the patient is able to correct the posture, 

they are unable to maintain the corrected position. A patient may be 

locked in a position of lumbar kyphosis and be unable to extend. 

They may be locked in a position of lateral shift to the right and 

cannot straighten or laterally flex to the left, or if they can do so they 

cannot maintain the correction, or they may be locked in extension 

and be unable to flex. Such deformities that occur as a result of 

derangements are easily recognised. Tiley occur as a result of 

signHicant displacement and produce a very evident clinical 

presentation. The importance of recognising this phenomenon is that 

inappropriate loading strategies can substantially worsen the patient 

when applied in the presence of the deformity. For instance, in a patient 

who has a lateral shift, the application of extension forces may result 

in a severe worsening of the underlying pathology, the symptoms 

and the health of the nerve root. 

Acute deformities of kyphosis, lateral shift or lordosis are substantial 

deviations from normal anatomical alignment and are clearly visible 

at presentation. They need to be recognised as they will determine 

treatment. Patients may also present with barely perceptible shifts in 

the lateral plane, with asymmetrical movement loss, and with 
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devialions on movement - these are not deformities. Although some 

in this group will also need lateral forces, many will respond to sagittal 

plane loading, and this should be explored first. If sagittal forces are 

inappropriate, a worsening or peripheralising of symptoms occurs 

and the need for lateral forces is exposed. 

Continuums 

Derangements describe a continuum in their symptomatic and 

mechanical presentations at one end of which is gross impairment of 

movement, severe pain and deformity, at the other end mild 

symptoms and a minimal mechanical presentation, such as a minor 

loss or movement. At one end clinician forces may be needed to 

correCl deformity and promote self-treatment, at the o ther end 

minimal loading strategies, such as change of posture, may be needed 

to improve symptoms. Irreducible derangements represent the 

extreme end or the pathological continuum in which loading strategies 

can no longer exert a lasting effect on symptoms. Thus there is a 

wide spectrum of ways that derangements may present in clinic. 

Contim.lUms will also be noted in the varying responses to different 

loading strategies Some reductions can be achieved with limited 

patiel1l inpul, others need strict adherence to the management 

stralegy; some manage on patient forces only, whereas others need 

clinician rorces; derangements that require lateral forces need this to 

be applied in varying degrees of flexion or extension. 

Reducible or irreducible 

Reduction describes the process by which the derangement is 

progressively lessened. During this process, symptomatic and 

mechanical presentations are gradually improved; centralisation, 

decrease or aboli tion of symptoms occurs and movement is restored. 

Centralisation only occurs in the derangement syndrome and is 

intimately connected with reduction, the two phenomena occurring 

togelher. When the derangement is fully reduced, pain is abolished 

and full-range, pain-free movement is regained. This ideal outcome 

is not always attained; for instance, if there has been a long history 

or in the presence of a dysfunction. 

The majority of derangements are reducible. Loading strategies will 

be founel that irnprove the symptoms as well as other loading that 

worsens lhem. Sometimes worsening of symptoms is related to 

sustained postures - this may only be evident from the history, while 
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little change occurs during the physical examination. A few 

derangements are irreducible, in which case only loading strategies 

that peripheralise, worsen or do not affect symptoms are found. This 

is more likely in those with more marked symptomatology, aL Lhe 

extreme end of the pathological cominuum. Some can be reduced 

relatively easily, while the redUCLion of other derangements requires 

sLrict adherence to exercise and postural managemenl. 

Maintenance of reduction is variable. Most reductions are sLable in a 

short period of time and with a limited application of loading 

strategies, while others need a strict application of loading sLraLegies 

over a more protracted period to bring about and maintain reduction. 

Some reductions are so unstable that simply a change in loading 

causes re-derangement. 

Directional preference 

Derangements generally show a preference for a treaLmenL direcLion. 

Certain movements or posiLions cause symptoms to increase or 

peripheralise and movemenL to worsen. As noted earlier, when 

sustained loading is Significant, the history rather than the physical 

examination may indicate this. However, the OpposiLe movemenLs 

or positions can cause symptoms to decrease or cenLralise and 

movement to improve. This is termed directional preference (Donelson 

et al. 1991). Reduction of the derangement often requires Lhe 

temporary interruption or cessation of the aggravaLing factors, as 

well as the promotion of the particular reductive forces for which 

that derangement has a directional preference. However, as in all 

continuums, some patients only require minimal intervemion, such 

as regular interruption of the aggravaLing factors, while others require 

a very strict adherence to postural and exercise straLegies. 

For instance, and most commonly, many derangemenLs have a 

directional preference for extension. Symptoms decrease, abolish or 

centralise with extension procedures, and the mechanical presentaLion 

improves. Conversely, these same derangements worsen sympLomatically 

and mechanically with sustained postures or repeated movements 

of flexion. Some derangements have a directional preference for 

flexion, others for lateral procedures, and some need a combination 

of sagittal and lateral forces. Some derangements require a change of 

forces during the reduction. 
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Different treatment principles and loading for reduction of 

derangement 

When derangements are reducible, they will often respond to a single 

direction of movement. However, directional preference is not always 

stable during the reductive process and changes in therapeutic 

movemenLS may be needed during the reduction. The majority of 

derangements respond to movements into extension, or a 

combination oflateral and extension, and smaller proportions require 

flexion or lateral forces. These loading strategies provide the treatment 

principles that guide management. In some derangements an initial 

loading of extension and lateral forces is required, which produces 

centralisation, and thus a requirement for purely extension movements. 

This process may occur in one treatment session or over several days. 

In those who require the extension principle, some require posture 

correction only while others initially cannot even tolerate prone lying. 

Some patients have a favourable response to extension in standing, 

but most require extension loading to be performed in lying. The 

concept of force alternatives is used to describe the options in 

therapeutic load ing that are available. Alternatives include different 

start positions, different directions of movement, repeated or sustained 

loading, and the varying degrees of flexion or extension used in lateral 

forces. An example is the use of sustained or repeated extension 

loading; many patients respond to extension in lying (a repeated 

movement), but some initially need the time factor provided by prone 

lying and prone lying in extension (sustained or static procedures). 

Within each treatment principle a continuum of responses among 

differe11l patients can be found. Some respond to exercises alone, 

while others need the addition of clinician forces. For those who 

require the lateral principle to bring about reduction, some require 

cliniCian-generated shift correction while others with a relevant lateral 

component can achieve this with patient-generated forces alone. The 

concept of a force progression is used to describe the escalation of 

therapeutic loading strategies from patient-centred movements to 

clinician-centred mobilisation or manipulation. The minimum force 

that produces reduction of the derangement is the preferred loading 

strategy. In most instances this will be achieved independently by patient

centred forces only; less commonly, clinician forces may be required. 

Identification of directional preference is ultimately decided by the 

patient's symptomatic and mechanical response to loading strategies 
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over a test period, although clues are gained during the history-taking. 

It is this principle of a directional preference for loading strategies 

that guides subsequent management. Over the episode of care, these 

responses can sometimes change; the treatment principle therefore 

is not necessarily stable throughout the reductive process. 

Conclusions 

This chapter summarises the major characteristics that will be 

encountered in patients with derangement syndrome. The 

distinguishing characteristics outlined in this chapter provide the 

means of clinical recognition of the syndrome. Some of these features 

are unique to derangement - they are not all present in all cases, but 

their presence attests to derangement. The characteristics of the 

clinical presentation and management are discussed in more detail 

in the following chapters. 

The detail provided in this and the following chapters is summarised 

in the form of criteria and operational definitions contained in the 

Appendix - these are n ecessary pre-conditions for identification of Lhe 

different syndromes. 



23: Derangement Syndrome -
Presentation and Classification 

Introduction 

The variable nature of derangement 
The clinical presentation of derangement can be highly variable 

because o[ several [actors. There can be degrees of derangement, and 

thus there is a continuum of different presentations. Derangements 

may present at any point on a spectrum. Minor derangements cause 

minimal symptoms and disruption of normal function and resolve 

speedily and spontaneously. Major derangements may present with 

severe and persisLent symptoms, including radicular pain and 

paraesthesia. The specLrum of derangement is wide. 

Derangements are a dynamic pathology, rather than static and 

unchanging entities. In one individual they may vary over time and 

during the day, depending on loading strategies adopted. Derangements 

may, [or instance, present at different points with back pain only or 

with back and referred pain. 

Most important clinically, there are sub-groups within the derangement 

syndrome based on direcLional treatment principles. Not all 

derangements respond to the same management, and the treatment 

principle is not always static throughout treatment. 

For these reasons the clinical presentation of derangement is much 

more varied Lhan the other mechanical syndromes, and inconsistency 

may be noted during assessment. For instance, sometimes a particular 

activity hurts and sometimes it does not; sometimes the pain is on the 

right and sometimes on the left; sometimes the pain is referred down 

the leg and sometimes it is only felt in the back. The variable nature 

of derangement means LhaL recognition may be problematical, but 

equally this variability is a key feature in identification. When the 

patient reports that 'sometimes' an activity hurts or 'sometimes' it is 

difficult to do a certain movement, think derangement. In this chapter 

some o[ the typical ways that derangements may present are outlined. 

Sections in this chapter are as follows: 

clinical presentation 

treatment principles. 
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Clinical presentation 

The great majority of patients presenting with back problems do so 

because of derangement, with a small minority aLLending with 

dysfunction or posture syndrome. On most occasions a high index 

of clinical suspicion for derangement classification can be made during 

the history-taking. Often there are enough clues in the history both to 

suspect the presence of a derangement and to give indications of the 

required treatment principle. Such clinical indications should lead to 

a focused physical examination that will often confirm initial suspicions. 

Symptoms 
Pain from derangement may be felt around the spine only or can 

radiate or be referred into the thigh and leg. Paraesthesia, numbness 

and myotomal weakness can accompany the pain. Thus symptoms 

may be either somatic, or neurogenic only in origin, or a combination 

of both. In the three mechanical syndromes, only in derangement 

are symptoms referred into the thigh or calf. The exception is adherent 

nerve root - a type of dysfunction that involves referred symptoms. 

This is found sometimes after a derangement resolves and sometimes 

as a complication following surgery (Chapter 29) 

In derangement syndrome, symptoms may change over time. For 

instance, the patient may report that at onset the pain was felt around 

the spine, but over a period of weeks has spread into the lower limb 

and is now accompanied by tingling in the toes. This history represents 

a deteriorating presentation. Conversely, a patient may report that 

initially pain was felt in the whole leg, but in the last few weeks has 

only been present in the low back - this represents a presentation 

that has improved. In derangement symptoms may also cross the 

midline - the patient may report that initially pain was to the left of 

the back, but now is on the right. Occasionally it is reported that the 

patient first had sciatica several years ago in one leg and a few weeks 

or months ago developed the same symptoms in the other leg. 

The symptoms of derangement also vary during the course of the 

day or week. For instance, a patient may report that pain is worse 

during the early part of the morning, on first rising, and also in the 

evening when 'relaxing' on an easy chair. Conversely, during the day 

when the patient is active and moving about at work, the symptoms 

are much less severe. A patient may report that symptoms are worse 

during the weekdays when they are at their desk performing their 
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clerical work, but at the weekend, when they are active and involved 

in a variety of pastimes, it troubles them less. 

A patient may report that the back pain is most noticeable during 

prolonged sitting or driving, but considerably better when walking about 

or when on the move. Another patient may report that both walking 

and silting aggravate leg symptoms - a relevant lateral component 

with or without a lateral shift should be suspected. Such variable symptom 

behaviour is very typical of derangement syndrome; a considerable 

range of such presentations will be heard from patients with this 

problem. They all demonstrate the mechanical sensitivity of the 

condition to different loading strategies. The details of which postures 

or movements aggravate the problem and which relieve the problem 

provide vital clues about the appropriate management strategy. 

The phenomena of peripheralisation and centralisation, when pain 

moves distally or proximally in response to different postures or 

movements, only occur in the derangement syndrome. 

In derangement syndrome, symptoms may be either constant or 

imermiLLent. Frequently pain is constant in nature; there may be no 

position in which they can get relief. In the three mechanical 

syndromes, constant pain is only found in derangement syndrome; 

constant pain is never present in dysfunction or postural syndrome. 

There may be a dull constant ache that is aggravated by certain 

movements and positions and eased by different postures. Some 

histories can suggest an irreducible derangement. For instance, if 

pain is constant and severe no position of ease can be found, and 

different pOSitions only exacerbate symptoms; or if a relieVing posture 

is found it only provides a short-lived respite, and a further change 

in position is then required. 

However, not all patients with derangement have constant symptoms. 

Some patients present with intermittent symptoms, reporting that 

certain activities bring on the pain that then persists for a time. Other 

activiti.es may reduce or abolish their symptoms. A common pattern 

is the production of symptoms with prolonged activities of flexion, 

principally sitting. Once they change from the aggravating posture 

and walk about, symptoms are reduced or abolished and remain 

absent or lessened until they sit [or a prolonged period again. Again, 

the history gUides us in determining the appropriate management 

strategy. This sort of presentation sounds superficially like postural 
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syndrome (Chapter 30). Whatever the underlying pathology may 

be, postural factors can confuse the clinical picture; until they are 

eliminated, the picture remains unclear. However, other features are 

characteristic of derangement. Once pain has appeared, it persists 

beyond the period that the posture is maintained and restricted 

movements accompany symptoms. 

History 
Derangement may arise either from an event or for no apparent reason. 

No apparent reason for onset of back pain is most common. Although 

trauma is sometimes involved in the onset, derangements frequently 

arise from an activity or movement that has been performed thousands 

of times previously without incident. The patient may report that a 

normal bending or lifting movement initiated symptoms They may 

report that symptoms came on for no apparent reason; however, 

when questioned more closely, the patient may reveal an extensive 

period of sitting or driving, a prolonged bending activity, or an 

unaccustomed episode in the garden prior to the onset of symptoms. 

They may report a minor 'twinge' of pain, following which they 'rested' 

on the sofa for several hours - when they came to get up they were 

unable to straighten up fully and the pain was considerably worse. 

Thoroughly questioning the patient about the onset of this episode 

of back pain may reveal an obvious or obscure postural stress that 

has initiated symptoms. This is helpful in determining the appropriate 

management strategy. Most commonly, flexion activities appear to 

be the key initiating and aggravating postural strains. However, frequently 

it is impossible to determine any causative event; pain appears to 

have come on for 'no apparent reason'. In this case the factors that 

aggravate and relieve symptoms may help elucidate management, or 

else this must be determined solely by the physical examination. 

Patients with derangement may present at any stage of the disorder, 

from acute to chronic. If seen at the acute stage, these patients may 

have developed considerable functional disability in a maller of hours 

or days. This sudden onset of disabling symptoms only occurs in 

derangement syndrome. Major losses of range of movement, 

deformity or the presence of neurological signs and symptoms may 

accompany the onset of symptoms. 
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Frequently patients with derangements have had episodes of pain in 

the past This may be a repetition of past episodes, or else symptoms 

may be gradually getting worse, with greater duration of episodes or 

extent of referred pain. 

Physical examination 
Sitting posture is frequently poor in the derangement syndrome; that 

is, the patient sits in a flexed posture with absent or reduced lordosis. 

Posture correction (Procedure 4, Chapter 17) may decrease, abolish 

or increase any pain that is present at the time. In standing, the lumbar 

lordosis is often reduced, and sometimes a deformity of kyphosis or 

lateral shift is present. Rarely is an accentuated lordosis seen. 

Symptoms may also alter between sitting and standing, which also 

provides clues about the postural component of a derangement. 

There is nearly always a loss of movement, although the degree of 

loss is variable. In a few patients there may be no detectable loss, but 

end-range pain reduces on repetition. Most commonly, sagittal plane 

movements are markedly affected, with both Uexion and extension 

being limited. Another common pattern is a marked loss of extension, 

but only a minor reduction in flexion. Sometimes sagittal plane 

movements are relatively mobile and side glide movements are most 

affected The loss of side glide movements is often asymmetrical. 

The plane of movement that is most affected is usually an indication 

of the plane that needs to be explored for symptom-reducing 

movements. Sometimes, when syn1ptoms are especially severe, all 

movements are substantially limited. 

In derangement there may also be a departure from the normal 

pathway of movement, so that as the patient bends forward they deviate 

to the right or left. Less commonly this may also occur in dysfunction 

or adherent nerve root. Deviations may also occur on extension. 

The response to repeated movements in the derangement syndrome 

is extremely characteristic and helps to distinguish the syndrome. 

Some movements may cause a worsening or peripheralisation of pain, 

but the opposite or other movements may cause a centralisation, 

abolition or decrease of symptoms. Equally, the appropriate loading 

strategy will lead to an improvement in range of movement. 

Flexion activities frequently aggravate symptoms. If the patient has 

already indicated this during the history-taking, especially in acute 
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patients, an over-vigorous testing o[ repeated f1exion movements 

should be avoided. This may simply exacerbate symptoms and tell 

you nothing that was not already known. 

If the patient has a deformity of lateral shift, the lateral component 

must be addressed first. The deformity is a substantial and obvious 

lateral deviation from normal alignment that has come on with the 

pain, which the patient is unable to self-correct, or if able to correct 

swiftly falls back into the shift position. Attempting to restore 

extension in the presence of a lateral shift could result in a severe 

aggravation o[ symptoms. 

In all other circumstances, sagittal plane movements are examined 

first. Even in patients with unilateral or asymmetrical pain, there is 

often a response to sagittal plane movements. If at any point sympLoms 

are peripheralised or made worse afLerwards, further Lesting o[ thaL 

movement may require that static pOSitioning be explored or the 

movement is abandoned. Movements should always be explored in 

the loaded and unloaded starting position. It is not unusual [or 

extension in standing to aggravate symptoms, but extension in lying 

eases them. 

During the assessment of repeated movements, it is important to 

closely monitor symptom response. In this regard the presence and 

extent o[ spinal and referred pain should be eSLablished prior to 

movement testing in one direction. Symptom response during 

movements is noted, but o[ most importance is the status o[ symptoms 

a few minutes after testing. 

The mechanical presentation as well as the symptomatic presentation 

may alter during testing. A patient who describes a significant increase 

in pain during testing often exhibits an increase in obstruction to 

movement and may develop or increase a deformity. Conversely, a 

decrease in pain should be accompanied by a reduction in obstruction 

to movement and decrease in any deformity that is present. Sometimes 

the mechanical response is clearer than the symptomatic response. 

For a fuller description o[ analysis of symptomatic and mechanical 

responses, see Chapter 16. 

In derangements, repeated movements can have a rapid and lasting 

effect upon symptoms and mechanical presentation. Movement in 

one direction or sustained postures may peripherahse, increase or 
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produce pain, which remains worse after testing. Conversely, 

movements in the opposite direction may centralise, decrease or 

abolish pain, and the patient remains better afterwards. Equally, 

sustained postures or repeated movements may cause a loss or 

improvement in mobility. Rapid and lasting changes in the condition, 

such as these, which occur as a result of repeated movements or 

sustained positions, only occur in derangement. These changes can 

occur within a few minutes in some cases or a few days in others. 

In certain circumstances repeated movements may not cause a lasting 

change in symptoms. Particularly if the problem has been present 

for some time, an immediate response to repeated movements may 

not be forthcoming during the initial assessment. Nonetheless, there 

may be clues in the history and in the phYSical examination to a 

possible preferred direction of movement. For instance, the patient 

may report a worsening during prolonged Sitting or may demonstrate 

a blockage to extension while flexion remains comparatively free, or 

the extension range may improve during or after repeated extension. 

All of these instances indicate that extension is the preferred direction 

of movement. Even if there has been no lasting change in symptoms, 

such characteristics give a good indication of the direction of 

movement to be pursued over the forthcoming few days. 

At other times, patients with chronic symptoms may report minimal 

mechanical sensitivity of the problem. During repeated movement 

testing symptoms may increase, but are no worse afterwards. 

Following the physical examination, they remain unchanged. 

Although the prognosis of some patients with chronic symptoms is 

poor, the length of time that they have had the problem should not 

be seen as a bar to a thorough mechanical assessment. Frequently 

such patients, whose initial response may appear discouraging, 

improve when repeated movements and postural advice is applied 

over several days. These patients should always be given a chance to 

improve the self-management of their problem. 

Irreducible derangements can be aggravated by repeated movements 

and sustained postures, and no movement or position has a lasting 

beneficial effect. Irreducible derangements are generally at the severe 

end of the continuum. These are often specifiC nerve root conditions: 

disc herniations with clear-cut dermatomal pain patterns, sensory 

and motor deficit, nerve tension signs, major loss of movement and 

deformity. Symptoms and neural deficits are constant. These patients 

CHAPTER TWENTY-THREE 1559 



560 I CiIAI'TER TWENTY-TH REE Til E LUMBAR Sri N E: M ECHAN ICAl DIAGNOSIS & Til ERAry 

are possible surgical candidates, which may provide shon -term better 

outcomes i[ all appropriate criteria are met. Mechanical diagnosis 

and therapy is useful in detecting these patients, but conservative 

therapy is unable to improve symptoms, although generally time will. 

Table 23.1 Derangement syndrome - criteria 

History: 

local or referred pain, possibly paraesthesia 

variable symptoms: cen tral isation/peri pheralisat ion, i ncreased/ 
decreased, changed sides 

constant or intermillent 

mechanical pain - varies with different postures 

problems with curve reversal after prolonged sitting or bending 

acute through to chronic 

onset can be associated wi th considerable functional d isabi I it y. 

Physical examination: 

poor posture (slouched sitting) 

postural correction affects symptoms 

red uced lordosis 

deformity of lateral shift, kyphosiS or accentuated lordosis (uncommon, 
severe cases) 

loss of range of movement (major loss in severe cases) 

positive neurological testing (severe cases) 

repeated movements or sustained positions produce, worsen or 
peripheralise symptoms 

opposite repeated movements or sustained positions abolish, make 
beller or centralise symptoms 

repeated movements or sustained positions decrease range of movemelll 

opposite repeated movements or sustained positions increase range 
of movement. 

Treatment principles 

For the purpose of establishing treatment principles, a series of clues 

must be identified. All these factors should be used in the continuing 

analysis of the patient's response. These [actors not only provide 

reliable indicators or predictors of appropriate loading strategies, but 

they also provide essential ongoing analysis of their therapeutic effect. 

These factors are important in predicting patient response and in 

evaluating response to management. 



DERANGEMENT SYNDROME - PRESENTATION AND CLASSIFICATION 

Table 23.2 Dimensions in analysis of derangements 

hislOry-taking - clues to directional preference 

observation - presence of deformity, loss of lordosis 

single movement testing - range, deviation, curve reversal, blockage 
to movement, pain 

response to loading strategies - postural correction, sustained posture 
or repeated movements to establish directional preference. 

These facLors are also discussed in the chapLers on hisLory and physical 

examinaLion, but some examples are presented here. 

PaLienLs rrequently report thaL sympLoms are worsened during or 

afLer prolonged sitting or bending, while concurrently their symptoms 

improve or are abolished during periods of walking (history-taking). 

Such paLients are describing directional preference for extension, and 

prolonged LesLing of flexion is unnecessary - they have already told 

you iL makes Lhem worse. In such a patient, flexion may be reasonably 

well mailllained but extension is severely limited (Single movement 

Lesting). Response to posture correction and repeated movements is 

likely LO confirm the picture (response to loading strategies). This 

may be apparenL during the firsL session or could need a day or two 

or repeaLed loading strategies to confirm. 

On anoLher occasion a patient may report that the ache never toLally 

abaLes, but is made worse by aCLivities that involve extension or flexion, 

such as walking and silting (history-taking). They enter the room with 

a severe alteration to Lheir normal sagittal alignment (observaLion), 

and Lheir movement in all directions is minimal or non-existent (Single 

movemenL tesLing). In such an individual, the lateral component must 

be addressed immediately; attempLing extension exercises can severely 

worsen symptoms. Performing the procedure of correction or a lateral 

shirL causes centralisation or pain and reduction of the postural 

deformity (response to loading sLrategies). 

lL is important to be aware LhaL in certain acute presentations the 

paLiel1l can aCLually provide contradictory or 'false tesLimony' 

concerning directional preference. For example, the patient has 

limited or no extension, and every Lime Lhey attempt to stand sLraight 

the pain is exacerbated; they reel easier, but are not made beLler in 

some degree of flexion. Such a paLient sounds as though they have a 

direcLional preference for flexion. This ignores the key mechanical 

finding or a major obstruction to extension. It is the extension Lhat 
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needs to be targeted - an unloaded starting position is required. 

Such 'false testimony' is most common in instances of deformity, in 

which patients find temporary relief in the causative position, but 

are made no better by it. 

These illustrations are at different points on the continuum, but they 

exemplify the need to incorporate all aspects of the history-taking 

and physical examination into decision-making about management 

strategies. During the history-taking the patient provides clues as LO 

directional preference or lack of it. Observation may reveal a clear 

lateral shift or no such gross deformity Single movement testing 

frequently reveals an obstructed direction, which is also painful -

and is generally the direction that needs to be explored during 

repeated movements. Response to loading strategies often confirms 

previous clues, and ultimately symptomatic and mechanical responses 

provide the justification Jor the loading strategy adopted. Treatment 

principles are grounded in symptomatic and mechanical responses 

to therapeutic loading. 

Table 23.3 Main treatment principles for derangement 

syndrome by directional preference 

extension 

f1exion 

lateral 

combination 

irreducible. 

Conclusions 

This chapter outlines some of the features of history and physical 

examination that may be present in typical derangements. The 

variable nature of derangement should be remembered, which means 

that there are numerous different ways in which the syndrome presents. 

Features of the history and physical examination and response to 

therapeutic loading strategies determines the appropriate treaLment 

prinCiple. Assessment of these features should be conducted at each 

treatment session to ensure that the appropriate management sLrategy 

is being recommended. The key distinction is to determine the 

appropriate directional preference that will bring about the reduction 

of that derangement. A great number of all patients will respond to 

extension forces, or a combination of lateral and extension forces, 
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with fewer requiring flexion or lateral forces. It is necessary to 

determine whether the problem is reducible - that is, can mechanical 

loading straLegies have a lasting e ffect on symptoms Irreducible 

derangements are more likely at the extreme end of the continuum

those with radicular pain and neurological signs and symptoms 
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24: Derangement Syndrome 
Management Principles 

Introduction 

This chapter considers the general principles of management of 

derangement syndrome. The principles considered are the stages of 

management in derangement: reduction, maintenance of reduction, 

recovery of function and prevention, as well as the treatment 

principles: extension, flexion and lateral. Factors involved in the 

idemification of irreducible derangements are also considered. 

Sections in this chapter are as follows: 

• stages of managemenL 

• treatment principles 

irreducible derangements. 

Stages of management 

Successful management of derangement involves a mixture of 

education and mechanical therapy. Four stages are involved in 

treatment of the derangement: reduction, maintenance of reduction, 

recovery of function and prophylaxis. Reduction of the derangement 

is key and takes priority; however, in practice, the stages overlap. 

Prophylaxis is not left to the end, but should be discussed at any and 

every appropriate opportunity. Encouraging self-management for the 

present, and any future problems, needs discussion and information 

provision from the beginning of an episode of care. 

Initially the key goals are reduction of the derangement and 

maintenance of the reduction. Reduction can occur duri.ng the first 

session, but may take several management sessions and weeks of 

home self-management. Reduction, by itself , may be of little value if 

the patient does not know how to maintain improvements or avoid 

provoking factors. Once reduction of the derangement is maintained, 

it is imponant that the patient's mobility and confidence in acti.vity 

is fully restored. Finally, patients should be informed about the high 

rate of recurrence of back pain. There should be discussion about 

what they can do to try to reduce the risk of recurrence, and what to 

do should back pain nonetheless recur. 
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Table 24.1 Stages of management of derangement 

1. reduction of derangement 

2. maintenance of reduction 

3. recovery of function 

4. p revel1lion of recurrence. 

Reduction of derangement 

The treatment principle is selected according to the directional 

preference of the individual. This is based upon the movements that 

abolish, decrease or centralise symptoms, and restore mobility and 

function. The treatment principles are categorised as extension, 

flexion or lateral. Reduction is often attained using patient -generated 

forces only, although sometimes clinician-generated forces must 

supplement these. 

Reduction describes the process by which the derangement is 

progressively lessened. The reductive process is continuing when 

peripheral pain is reported to be progressively centralising or 

decreasing, or if pain located in the back is centralising (felt more in 

the spine than all across the back), decreasing or ceasing. During 

this process, centralisation occurs, movement is restored and 

symptomatic and mechanical presentations are gradually improved. 

When the derangement is fully reduced, pain is abolished and full

range pain-free movement is usually regained. 

Reduction is complete only when the patient reports none of the original 

back or referred pain when undertaking normal daily activities and pain

free movement is restored. During the process of reduction, the patient 

may undertake certain activities that impede or reverse the process 

and cause symptoms to reappear. With cessation of the aggravating 

positions and performance of the appropriate end-range movements, 

symptoms should once again start lessening or centralising. 

As noted in the classification algorithm (see Appendix), the decision 

that a patient has a reducible derangement should be made within 

five visits, but often it will be made on the first visit. In many patients 

reduction occurs rapidly over days or weeks, but in some patients 

this process may take several weeks, espeCially if avoidance of 

aggravating factors is not strictly adhered to. Chron ic derangements 

and non-mechanical factors can also elongate the reductive process. 
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Procedures that are achieving reduction need not be supplemented 

in any way, but should be continued until symptoms are abolished, 

mobility is full and pain-free, and function has returned to normal. 

If improvements plateau at any point, force progressions, which may 

include cliniCian-generated techniques, are added. The minimal force 

necessary to achieve reduction is used at all times; this ensures that 

patient involvement and independence is always maximal. 

Usually repeated movements are involved in the reductive process, 

but when a time factor is important, sustained procedures are more 

important, at least initially. 

Patients should be aware what to expect from the exercises. 

Movements may initially generate increased back pain, but reduce 

leg pain The increased spinal pain can sometimes be quite disconcerting 

to the patient, so they must be reassured about this. Just as they 

should be LOld what to expect, patients must also be informed about 

indicators to stop the exercises. The main reasons for stopping the 

programme are a worsening of distal pain or peripheralisation of 

pain. In such instances patients should be told to stop the exercises 

and return for review. For the exercises to be held responSible for a 

worsening of pain, this must occur at the time of performing the 

exercises, not several hours afterwards. If symptoms appear two hours 

after exercises are completed and when the patient is 'relaxing', their 

return is due to the posture at the time, not the exercise. 

It is common for patients who are unused to exercise to experience 

'new pains' after starting the programme of exercises. These may be 

fell in the thoracic spine or shoulders and arms after performing 

extension in lying These result from adopting new positions and 

unaccustomed movements, and generally wear off within a week 

provided the exercises are continued. 

When recluction is complete or nearly complete, the patient may 

report that the original pain felt on a particular movement is gone, 

but that they now experience a strain or stiffness. Patients generally 

recognise this as normal, but occaSionally may need to be reassured 

that this is usual. Thus when patients report that they experience 

pain at end-range of extension, it is necessary to clarify the true nature 

of the problem. They should be asked, 'Is this pain or strain?' Patients 

mostly find it easy to differentiate. It is usually only necessary to 
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make this distinction at the latter stages of reduction or when 

reduction is complete. It should be remembered that this might occur 

during the initial assessment, so this question should be routinely 

asked in all circumstances. 

In many derangements the reductive movements restore full mobility 

in all directions. Thus, often in a derangement requiring the extension 

principle, extension procedures remove the obstruction to extension, 

but also restore full-range flexion. However, sometimes due to the 

derangement and avoidance of the aggravating movement, some 

adaptive changes can occur. This only occurs when symptoms have 

persisted for six to eight weeks or longer. When this happens it is in 

the opposite direction to that which has been used in reduction of 

the derangement Thus, in a derangement requiring the extension 

principle, flexion may become restricted and tight. The derangement 

is reduced, but pain on end-range movement, whi.ch may be limited, 

persists because of a dysfunction. This may be recognised only after 

the derangement has been stabilised [or several days. Sometimes it is 

not recognised at all, and in the case of a flexion dysfunction, the 

clinician thinks the derangement is still present because of pain on 

flexion. This situation is addressed in recovery o[ function. 

Reduction - key aspects: 

• identification of treatment principle that ce11lralises, reduces or 

abolishes symptoms and restores function 

• regular performance of self-management exercise until 

symptoms are abolished and [unction fully restored 

force progressions only necessary if no initial improvement or 

improvement ceases 

• re-evaluation of treatment principle only necessary if 

improvement ceases. 

Maintenance of reduction 

During the reduction process and once reduction is achieved, this 

situation must be maintained. This involves avoidance of the 

aggravating postures or movements that are likely to reverse the 

improvements that have been made. 

In posterior derangement, the most common aggravating factor is 

flexion. While single movements of bending are often tolerated, 
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sustained flexed postures, such as sitting or driving, or repeated flexed 

movements, are commonly found to cause a return of symptoms. 

InstrucLion in posture correction (Procedure 4, Chapter 17), the use 

of a lumbar roll, interruption of prolonged sitting, and avoidance of 

repeLiLive flexion are thus important elements of maintenance of 

reducLion. During maintenance of reduction it will also be necessary 

to mainLain the exercises that were used in reduction of the 

derangemenL. Patients should be advised to continue these exercises 

for several weeks after resolution of symptoms and to initiate them 

more regularly should symptoms return. 

The [irsL Lime maintenance of reduction may be important is standing 

after performance of extension in lying and other reductive 

procedures. The patient may abolish symptoms, which return as soon 

as they sLand. The patient should then be shown the correct method 

for geLLing off the plinth. They move to the side of the plinth, perform 

an eXLension LO maximum, then drop one leg and then the other to 

the floor. At the same time they use the fingertips of both hands to 

keep the trunk more and more erect as the upright weight-bearing 

posiLion is regained. This should ensure maintenance of reduction; 

if it does not, and symptoms return immediately, the reductive process 

may be unstable. 

In anterior derangement, the most common aggravating factor is 

eXLension. Sustained postures of extension such as standing or 

walking are commonly found to aggravate symptoms or cause them 

to return. Instruction in slumped sitting, interruption of sustained 

ereCL sLances and frequent flexion exercises as in toe touching are 

thus imponant elements of maintenance of reduction. During 

maintenance of reduction it is always necessary to maintain the 

exercises that were used in reduction of the derangement. Patients 

should be advised to continue these exercises for several weeks after 

resolution of symptoms and to initiate them more regularly should 

symptoms return. 

In derangements that require lateral forces in their reduction, 

insLructions for maintenance are often similar to those given for 

posterior derangements. Activities of flexion often aggravate, so 

avoidance of sustained flexed postures is usually necessary. Some 

elements may need to be individually tailored for the patient; for 

instance, posture correction may need to be gradually introduced as 

reducLion occurs. 
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Maintenance of reduction is variable. Some reductions are stable in a 

short period of time and with a limited application of loading 

strategies, while others need a strict application of loading strategies 

over a more protracted period to bring about and maintain reduction. 

Some reductions are so unstable that simply a change in loading 

causes re-derangement. 

The importance of posture in the reductive process and maintenance 

of reduction is especially important in derangements Lhat require 

the extension principle. While extension procedures may reduce the 

derangement relatively easily, successful reduction can often be short

lived if attention is not paid to postural stresses. In particular, 

sustained sitting can prolong pain from a derangement and is generally 

far more potent a cause of symptom aggravation than bending forward 

a few times. 

For this reason, the patient must be taught the imporLance of postural 

correction and use of a lumbar roll for maintenance of the lordosis 

when sitting. Often they will have identified Silting as an aggravating 

factor already, so they are receptive to advice on sitting postures. It is 

often impossible to maintain an upright lordotic posture on a sofa, 

settee or lounge chair. Patients should be encouraged to use uprighL 

chairs, maintain the lordosis with a lumbar roll and regularly interrupt 

the sitting posture. If symptoms recur, the reductive procedure should 

be performed. For patients who are at risk of developing pain on 

Sitting or for those who have a history of recurrent or persistent back 

pain with prolonged periods of sitting or driving, lumbar rolls should 

be available for loan or inexpensive purchase. 

Patients may return for review stating that the exercises work in 

abolishing their symptoms, but the pain returns after a while, and 

overall they are no better. Further questioning reveals that the return 

of symptoms occurs when they sit. Another patient may report thaL 

generally they are much better and sympLom-free, bUL every time 

they sit or drive for more than half an hour the sympLoms return. 

Another patient may report that they are now generally free of pain 

during the day when they are active and moving abouL, but in the 

evening, when 'relaxing', symptoms return. In all such instances, 

force progressions should never be used. In effect, the patient is 

reporting successful reduction of derangement - the problem is in 

maintaining it. Further discussion must be had about the troublesome 
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nature of siLLing and the ways to avoid its effects, especially reinforcing 

the procedures of slouch-overcorrect and posture correction, and 

use of the lumbar roll. Instigating clinician procedures at this point 

will not help the patient deal with the postural stresses of normal 

activity when they arise. 

Maintenance of reduction - key aspects: 

regular performance of the reductive procedure 

• use of postural correction, including lumbar roll if sedentary 

avoidance of aggravating factors, especially sustained postures 

regular interruption of sustained postures. 

Recovery of function 

During maintenance of reduction, patients will have been avoiding 

certain movements and as a consequence adaptive shortening may 

have occurred in certain structures that have not been regularly 

stretched. Even in the absence of adaptive changes, the patient may 

have become overcautious about the aggravating movement, so it is 

also important to restore their confidence in its use. Recovery of 

function thus concerns the restoration of restricted movement after 

the reduction of the derangement and the restoration of the patient's 

confidence in normal use of the lumbar spine. Failure to recover 

function after an acute episode can be a potent factor in nurturing 

fear-avoidance beliefs, thus predisposing patients to chronic symptoms. 

Most commonly, the restricted movement is flexion following the 

reduction of a derangement with the extension principle. Flexion in 

lying and in standing should be routinely checked following full and 

stable reduction. Often no problem will be found, or a minor degree of 

tightness that rapidly improves with repeated movements. Sometimes 

a greater degree of restriction is found, which is an incipient or actual 

flexion dysfunction. Because restoration of this movement involves 

the postural stress that preViously aggravated the derangement and 

thus may cause it to return, an over-vigorous recovery of flexion 

should be avoided initially Recovery of function is commenced once 

the reduction of the derangement is stable (see Table 24.2). However, 

it should be noted that once derangements are fully reduced, very 

often there is no 'underlying' dysfunction. In anterior derangements, 

recovery of extension is virtually never required. 
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Because the flexion programme that is being used in the remodelling 

process could cause recurrence of posterior derangement, certain 

precautions should be observed. This is especially important if the 

derangement has only recently been reduced. The stability o[ 

reduction can be ensured by the following precautions. A timeframe 

is presented as a rough guide for general purposes, although this 

may need tailoring in individual circumstances. 

Table 24.2 Recovery of function - ensuring stability of derangement 

Determining if derangement is stable: 

monitor symptomatic response to repeated flexion in lying: 

symploms may be produced al end-range, no worse 

symptoms may become less painful on repelilion 

sympLOms must not be produced, and remain worse 

symptoms must not become more painful on repelition 

symptoms must not peripheralise 

monitor mechanical response - range of movement and response to 
extension must remain unchanged follOWing repeated flexion. 

Introduci ng flexion: 

commence with less stressful flexion p roced ures and progress as that 
p rocedure is easily tolerated or when it b rings no further improvements: 

slouch-overcorrect (day 1 onwards) 

flexion in lying (day 1 - 2) 

flexi on i n  silting , g radually straighten legs (day 3 - 7) 

flexion in standing (day 8 onwards) 

perform new exercises less frequently, initially only 5/6 repetitions 5/6 
times a day 

avoid over-vigorous or prolonged flexion procedures wilhi n firsl 
few hours of waking - during this time period lhe disc is likely to 
be under increased pressure as a result of nocturnal re-absorplion 
of fluid 

i nitially perform ten repetitions of flexion from midday on, every 
three hours, u ntil retiring. If the derangement appears stable, 
the patient may commence the exerci se a lillie ea rlier in lhe day 
and repeat it every two hours. It is inadvisable to perform nexion 
i n  standing i m mediately on waking. 

Recovery oj Junction - key aspects: 

all movements must be made full range and pain-f ree afler reductiOn 
of derangement 

patients should be made confident lo bend and perf orm olher normal 
activities 

restoration of flexion should proceed in stages, as above 

mobilily into extension should remain u nchanged after repeated flexion 

recovery of function rarely requi red i n  anterior derangemenl. 
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Note - avoidance of flexion 

Although it is important to be cautious when introducing flexion 

procedures in certain circumstances, it is important also not to 

exaggerate the 'danger' of what are normal daily movements. We 

must not be guilty of making our patients overanxious or fearful of 

certain movements. In the past some clinicians have been overly 

concerned about the effects of flexion, and this anxiety has been 

conveyed to the patient. Making patients fearful about normal 

movements is not helpful for a full return to function. The patient 

should be given the timetable for recovery of function, as detailed 

above, so they can be assured about normal recovery of function in 

that timeframe. 

Prevention of recurrence 

Advice concerning back care in the future is always given to the 

patient during the treatment episode and prior to discharge. This 

should include discussion of the recurrent nature of back pain, 

avoiding prolonged aggravating postures, practice of prophylactic 

exercises and the importance of general fitness. Discussion and 

education about prophylactic concepts should commence at the first 

session and continue on each patient visit. When the pain starts to 

centralise, the usefulness of this phenomenon to gUide treatment 

can be explained and the patient can be advised that the procedure 

that achieves this is their 'first aid' for the future 'This is the exercise 

you must do at the first sign of recurrence.' Numerous questions, 

opportunities and teaching tools will arise during an episode of care, 

and these must be fully explOited to maximise patient understanding 

and independence. See Chapter 21 for more detail about prophylaxis. 

Prevention of recurrence - key aspects: 

continuance of exercise programme for six weeks to maintain 

full mobility, flexion and extension 

beware of sustained postures 

• lifelong use of lumbar roll 

importance of general fitness 

use of exercises if back pain re-occurs. 
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Treatment principles 

The key to correct management is the identification of the appropriate 

loading strategy, which reduces the derangement and improves signs 

and symptoms. Not all derangements respond to the same loading 

strategy, and what may work in one case may cause the situation to 

worsen in another case. The sub-groups of derangement syndrome 

depend on the direction of reductive movements. Mechanical 

evaluation is used to determine this preference for loading strategy 

in a certain direction. Frequently the opposite movement worsens 

the condition. Favouring a particular postural or movement loading 

is termed directional preference (Donelson et al. 1991). 

The fundamental distinction is between derangements that are 

reduced by movements or postures of extension, flexion or a lateral 

direction. Within these three sub-classifications, there is considerable 

variety of response to the same procedure. For instance, in 

derangements with a directional preference [or extension, a few 

respond in standing while others are worsened by this procedure, 

and most require extension in lying. Many improve in prone lying, 

but those with a kyphotiC deformity will not tolerate this position 

initially. They need to be positioned to accommodate their deformity, 

and then gradually and slowly resume the prone lying position. 

Similar qualitative decisions are required in derangements that have 

a directional preference [or flexion or lateral movements. Just as 

derangements themselves are continuums, their reduction by different 

directional preferences should be seen as a continuum also. 

Treatment principles are not necessarily stable throughout the 

reduction of a derangement, although they may be. In one situation 

it may occur that a patient reduces and then resolves symptoms with 

a loading strategy entirely in one plane. However, situations may 

also arise in which initial loading in extension exposes a relevant 

lateral component with a worsening of peripheral symptoms The 

introduction of a combination lateral and extension loading produces 

rapid centralisation. The patient then requires extension to abolish 

the remaining central back pain. In a few minutes the patient has 

required extension, a combination of lateraVextension, and extension 

loading. In another instance a patient initially has an obstruction to 

extension and improves with extension loading. However, after a 

few days of this loading force, an obstruction to f1exion is created 
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and a brief period of flexion loading is required to resolve symptoms. 

Such dynamic responses to loading strategies are not universal; many 

patients will reduce a derangement with loading in a single plane. 

However, the need for variable loading strategies during the reduction 

of a derangement occurs frequently enough to need constant 

awareness of this possibility. 

Table 24.3 Treatment of derangement syndrome by 

directional preference 

extension 

flexion 

late ral 

combination 

irreducible . 

Extension principle 

This is the most commonly demonstrated directional preference 

displayed by derangements. Whether the patient has symmetrical, 

asymmetrical or unilateral symptoms, or back, thigh or leg pain, it is 

still necessary in most cases to explore sagittal plane movements. 

Sagittal plane forces, that is extension and/or flexion, are in most 

instances the only loading strategies to be examined, at least initially. 

However, there are times when frontal plane movements, that is lateral 

forces, need to be explored, and these situations will be outlined. 

There are certain situations when the sagittal plane is avoided or its 

use deferred (Table 24 .9). There is one indication for avoiding the 

sagittal plane altogether on day one, at least initially. There are two 

situations in which exploration of the sagittal plane is abandoned. 

All of these are situations when lateral forces should be explored. 

1. Only in the case of a lateral shift deformity should there be no 

testing at all of the response to extension. In this case, lateral 

forces are immediately applied. 

2 .  Secondly, if at any time while exploring unloaded sagittal plane 

movements, both dynamic and sustained, there is peripheralisation 

or a worsening of unilateral or peripheral pain, this plane should 

be abandoned and lateral forces should be explored Extension 

forces should not be abandoned if symptoms are worsened or 

peripheralised in standing without first having explored 

unloaded extension. 
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3. Thirdly, if there has been no lasting improvement of unilateral 

or asymmetrical symptoms after sagittal plane forces have been 

thoroughly explored, lateral forces should then be explored. 

Before sagittal plane forces are abandoned, in this instance there 

should be a progression of force, including extension mobilisation. 

Following the application of lateral rorces, sagittal forces may 

subsequently become necessary 

Except for the one absol ute excl usion cri.terion of an obvious and 

cl inical l y  relevant l ateral shift, repeated movement testing woul d 

always start using sagittal pl ane forces. Often the history has already 

provided clues as to likely directional preference, and the physical 

evaluation simply confirms this. If symptoms are reduced, abolished 

or centralised with extension forces, or if the mechanical presentation 

improves, management proceeds with the use of extension. 

Table 24.4 Clues as to the need for extension principle - not 

all will be present 

History: 

onset may relate to flexion activity 

activities of flexion p roduce or worsen symptoms 

activities of extension decrease or abolish symptoms 

problems arise with curve reversal after prolonged silting or bending 

Physical examination: 

poor posture - slouched or slumped silting 

posture correction affecls symptoms 

lumbar lordosis reduced 

loss of flexion 

grealer loss of extension 

extension is obstructed and painful 

side glide movements minimal or no loss, and liltle pain 

repeated flexion produces, worsens or pe ripheralises symploms 

repeated flexion worsens mechanical presentation 

repeated eXlension abolishes, reduces or cenlralises symploms 

repeated extension improves extension range 

kyphotiC deformity - patients fixed in flexion and unable to sland 
erect (uncommon, very severe p resentation) 

extension cannot be tolerated 

flexion appears to bring temporary relief. 
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If symptomatic and mechanical responses are not fully elucidated by 

initial testing in the sagittal plane, then force progressions may be 

necessary in order to make the situation clearer. This can either be 

done on day one using overpressure, or else the patient can perform 

many sessions of repeated movements over a twenty-four- to forty

eight-hour test period. Many patients will respond over this time. To 

enable them to resolve their problems using self-mobilisation only, it 

is undesirable to use clinician techniques on the first occasion unless 

absolutely necessary. If at review the situation is still unclear, then 

force progressions, including extension mobilisation, should be 

definitely included at this point. Unless the sagittal pl ane is ful l y  

expl ored, the correct reductive movement may not be found. 

Tn some instances, to clarify uncertainty, symptom provocation can 

be applied using repeated movements to provoke symptoms. If the 

patient tests this out over twenty-four hours, they must remain alert 

to those circumstances that provoke symptoms. Once it is clear that 

certain loading, such as flexion, provokes symptoms, this activity is 

restricted and the opposite principle, in this case extension, is applied. 

This tactic is generally not used in patients with acute symptoms. 

It is imponant to note that force alternatives may be necessary, with 

considerable variation needed in the degree and timing of loading 

strategies. Some patients require no more than posture correction 

and advice about maintaining this and about frequent interruption 

of the aggravating position. Often extension in standing is initially 

found to worsen symptoms, while extension in lying improves them. 

If patients present with symmetrical back pain and the deformity of 

kyphosis, too rapid or vigorous an application of extension force 

will worsen them. Initially they will not even tolerate prone lying; 

they will be fixed in flexion and need gradual exposure to the prone 

position over time before they can benefit from more advanced 

extension loading strategies. 

On other occasions, patients with uni.lateral asymmetrical symptoms 

are unchanged or worsened by pure extension procedures, but 

respond when a lateral component is introduced. Thus different 

starting positions (loadecllunloaded), degrees of extension, loading 

strategies and the time factor should be considered when establishing 

the correct level at which to commence extension forces. 
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Force progressions and force alternatives may be necessary to establish 

directional preference and maintain improvements. Minimal 

intervention is always best - the simpler the intervention, the easier 

for the patient to accomplish themselves and the more likely they 

are to gain independence of management. Progression does not imply 

a necessary starting point; patients will enter the spectrum of 

treatment choices at different levels. Nor does it imply an absolute 

need to progress - many will respond at minimal levels and no 

progreSSion of force is required. Force progression should sometimes 

be seen as force alternatives, and it is essential to establish the 

appropriate starting position. 

Table 24.5 Force progressions and force alternatives in extension 

principle (procedures are described in Chapter 17) 

Extension principle: force progressions 

lying prone (Procedure 1) 

lyi.ng prone in extension (Procedure 2) 

extension in lying (Procedure 5) 

extension in lying wi.th patient overpressure (Procedure 5) 

extension in lying with clinician overpressure (Procedure 6a) 

extension mobilisation (Procedure 7) 

extension manipulation (Procedure 8). 

Extensi.on principle: force alternatives 

posture correction (Procedure 4) 

slouch overcorrect (Procedure 10) 

extension in standing (Procedure 9) 

sustained extension - only necessary in those fixed in nexion/ with 
kyphOSiS deformity (Procedure 3). 

Extension principle with lateral component 

extension in lying with hips off centre (Procedure 11) 

extension in lying with hips off centre with clinician overpressure 
(sagittal or lateral) (Procedure 12) 

extension mobilisation with hips off centre (Procedure 13) 

rotation mobilisation in extension (Procedure 14) 

rotation manipulation in extension (Procedure 1 5). 

Lateral principle 

A proportion of patients need some degree of lateral forces. This will 

be in those with asymmetrical or unilateral backlleg pain. Indications 

for use of lateral forces or a combination of lateral force with extension 

relate to symptom response, to sagittal plane loading or the presence 
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of a lateral shift (Table 24.7). Clues as to the need for lateral force are 

found during the history-taking and the physical examination. 

Two situations require lateral forces (Table 24.7) The more common 

is the relevant lateral component without a lateral shift. This is when 

sagittal plane forces either cause unilateral asymmetrical symptoms 

to worsen or cause no important change. The less common situation 

is the presence of a relevant lateral shift (Table 248). 

Table 24.6 Indicators for consideration of lateral component 

Unilateral or asymmetrical symptoms, and 1 or 2: 

1. Indication for temporary abandonment of sagittal plane testing: 

peripheralisation or worsening of peripheral symptoms 
in response to sagittal movements 

non-response a fter full exploration of sagittal plane forces 
conducted over several days and/or including force 
progressions 

2. Indicators to avoid or defer testing of sagittal plane: 

presence of clinically relevant lateral shift deformity. 

In all instances sagittal movements may later be required. 

In some patients the history-taking and early stages of the physical 

examination do not reveal a clear directional preference, although 

they may relate that symptoms are worsened by both flexion and 

extension activities. The need for lateral forces becomes apparent 

when loading strategies ape explored. Positions of extension or 

movements into extension cause a worsening or peripheralisation o[ 

pain - the need for lateral forces is predicted by the response to loading 

strategies. Often such patients respond to a combination of extension 

and lateral forces - that is, extension in lying performed with hips 

0[[ centre. 

In other patients, pure extension forces may not actually cause 

peripheral symptoms to increase and remain worse, but cause only 

an increase while being performed. Should this response fail to improve, 

but be repeated each time after multiple repetitions even with the 

inclusion of force progressions, a combination of extension and lateral 

forces would again be the next procedure of choice. Many such 

patients would, after a brief use of lateral forces, subsequently require 

pure sagittal extension. 
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In some a very apparent lateral shift or blockage to full movement is 

found - the patient may be fixed with their hips shifted to the right 

and be unable to reverse the curve. In such an example, the need for 

lateral forces is easily predicted in order to correct the shift. With the 

presence of a 'hard' deformity the patient is unable to achieve this 

alone, and clinician assistance is required. In some the obstruction 

to movement is 'soft' and yields to repeated patient-generated forces. 

In the presence of a lateral shift, pure lateral forces are used. 

Table 24.7 Lateral shift - definitions 

Lateral shift: 

uppe r body is visibly and unmistakably shifted to one side 

onset of shift occurred with back pain 

patient is  unable to correct shift voluntarily 

if patien t  is able to correct shift, they cannot mainLain correction 

correction affects intensity of symptoms 

correction causes centralisation or worsening of peripheral symptoms. 

Right and left lateral shift: 

A right lateral shift exists when the verteb ra above has laterally flexed 
to the right i n  relation to the vertebra below, carrying the trunk with 
it. The upper trunk and shoulders are shifted to the right. 

A left lateral shift exists when the vertebra above has laterally flexed 
to the left in relation to the vertebra below, carrying the t runk with it. 
The upper trunk and shoulders a re shif ted to the left. 

Contralateral and ipsilateral shift: 

Contralateral shift exists when the patient's symptoms are in one leg 
and the shift is i n  the opposite direction - for i nstance , right leg pain 
with upper trunk and shoulders laterally shifted to the left. 

Ipsilateral shift exists when the patient's symptoms a re in one leg and 
the shift is to the same side - for instance, right leg pain with upper 
trunk and shoulders laterally shifted to the right. 

Table 24.S Clues as to the need for lateral principle - not all 

will be present at once 

History: 

unilateral or asymmetrical symptoms 

activities of both flexion and extension aggravate symptoms 

worse with standing and walking 

p refe rence for side lying 

patient reports sudden recenL onset of postural misalignment.  

Continued next page 
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Physical examination: 

lateral shift - patient is locked in a position o f lateral deformity and is 
unable to straighten , or if they correct they cannot maintain it 
(uncommon clinical presentation) 

significant di fference between sides in frontal plane movement loss 

lateral movement is asymmetrica l ,  with major loss in one direction 

symptoms centralise or are made better by lateral movements 

symptoms peripheralise or worsen with prone lying or extension in lying 

symptoms are overal l  unchanged after several days' application o f  
extension protocol .  

Lateral forces are described in the chapter o n  procedures according 

to the extension or flexion with which they are combined. Some 

procedures are primarily ones of extension combined with a small 

lateral component; others are primarily flexion procedures with a 

lateral component. These procedures are described in the extension 

and flexion principles in Chapter 17, and examples are given in 

columns two and three, Table 24. 10 .  Pure lateral movements involve 

the side glide or shift correction procedures listed in column four. In 

each type of force, procedures may involve patient- or clinician

generated activity, or sometimes a combination of the two. 

Table 24.9 Procedures used when a relevant lateral component 

is present 

Extension/lateral * Flexionllateral ". Lateral * 

Patient- Extension in F lexion in step Self-correction o f  
generated force lying with hips standing (22) lateral shift/side 

off centre ( 1 1) gliding ( 1 6) 
Rotation in 
f lexion (23) 

Combination Extension in 
lying with hips 
off centre with 
clinician 
overpressure ( 1 2) 

Clinician- Extension 
generated force mobilisation with 

hips o ff centre ( 13) 

Rotation Rotation Manual correction 
mobilisation in mobilisation in of lateral shift 
extension ( 1 4) flexion (24) ( 1 7) 

Rotation Rotation 
manipulation in manipulation in 
extension ( 1 5) flexion (25) 

OIP = overpressure 
* numbers re fer to procedures in Chapter 17 
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Flexion principle 

A smaller proportion of derangements improve with flexion forces. 

In a study that looked at centralisation response to sagittal plane 

movements (Donelson et al. 199 1 ) ,  40% had a clear preference for 

extension and 7% preferred flexion. 

Generally patients present only with back pain or back and anterior 

thigh or ingUinal pain, without any neurological signs or symptoms. 

They may have symmetrical, asymmetrical or unilateral pain. As in all 

derangements, a continuum is present. There may be few distinguishing 

features denoting derangements that respond to flexion. If they are 

able to slouch, they are often better after sitting and slowly worsen 

on standing and walking. The history may be unclear. 

On phYSical examination they may present with a severe loss of 

flexion, fixing them in lordosis so that they are unable to slouch or 

bend forward very far. Despite this major mechanical presentation, they 

have comparatively minor symptoms. Major losses of Ilexion are also 

found in posterior derangements; however, symptomatic presentation 

is greater, accompanied by a major loss of extension, and the 

obstruction to flexion is because of pain. In flexion principle patients 

or anterior derangements with a major loss of Ilexion, often the patient 

remarks that it is not so much pain that prevents the movement as it 

'simply won't go'. Also there is usually a surprisingly well-maintained 

lordosis, even during lumbar flexion, and range of extension. 

Often the clues in this group are gained during the Single test 

movements. There may be a major loss of flexion, which appears 

inappropriate to the degree of symptoms and is limited by stiffness 

rather than pain, and does not fit with the well-maintained range of 

extension. In effect, there is a range of  ways this group may present, 

and when the derangement is minor these clues may be missing In 

this case, ultimatel y s ymptoma tic respons es proVide the j ustijicatio/1 

jar the l oa ding s trategy a dopted 

As in any situation when management strategy is unclear, the 

diagnostic pathway is often elucidated by repeat movement testing 

in one direction and observation of the mechanical effect on the 

opposite movement. Response to repeated extension may be 

equivocal, rather than causing a worsening of symptoms or causing 

the lordosis to lock in extension. The surest way to provoke both 

signs and symptoms and confirm an anterior derangement is by 
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sustaining the patient in end-range extension for four to five minutes. 

This will have the likely effect of provoking pain and will certainly 

cause an obstruction to flexion. 

Table 24. 1 0 Clues as to the need for flexion principle 

History: 

worse with activities of extension 

pregnant or post-partum (possible risk factor) 

rear-end motor vehicle accident (possible risk factor) 

prone sleepers or sunbathers (possible r isk factor) .  

Physical examination: 

accentuated lordosis 

lordosis maintained in atLempting flexion in standing 

major loss of flexion 

no loss of extension 

deviat ion of flexion possible 

repeated or sustained extension causes or i ncreases loss of flexion 

repeated f lexion abolishes,  reduces or centralises symptoms 

repeated flexion in lyi.ng may increase flexion range 

repeated flexi.on in sitting increases flexion range. 

Derangements requiring flexion principle with symmetrical symptoms 

requires pure sagittal procedures. If symptoms are asymmetrical or 

unilateral, especially i f  deviation in flexion is present, flexion 

procedures with a lateral component may be required. 

Table 24. 1 1  Force progressions and force alternatives in flexion 

principle (procedures are described in Chapter 1 7) 

Flexion principle - force progressions: 

flexion in lying (Procedure 1 8) 

flexion in sitting (Procedure 1 9) 

flexion in standing (Procedure 20) 

flexion in lying wi.th clinician overpressure (Procedure 22) . 

Flexion -force alternatives: 

flexion posture correction - slouched sitting. 

Flexion principle with lateral component: 

flexion in step standing (Procedure 22) 

rotat ion in flexion (Procedure 23) 

rotation mobilisation in flexi.on (Procedure 24) 

rotat ion manipulation in f lexi.on (Procedure 25) .  
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Irreducible derangements 

In patients with constant sciatica and signs and symptoms of 

interference with nerve root integrity, a poor response is common. 

They may also have a lateral shift or sciatic scoliosis that responds to 

attempts at correction only by aggravation of referred symptoms 

Once again, aspects of the history and physical examination will 

expose clues to prognosis (Table 24 . 1 3) .  

Although an irreducible derangement may be suspected on day one, 

this failure to respond must be confirmed over several sessions. 

Sometimes a patient appears with what initially seems to be a poor 

prognosis, but on re-examination demonstrates a favourable response. 

The patient with suspected irreducible dera ngement must a lwa ys be 

exa mined over a t  least three sessions to confirm this c lassifica tion. 

Table 24. 1 2  Clues to irreducible derangements - not all need 

be present 

History: 

patient reports truly constant symptoms that extend to foot 

patient reports constant paraesthesia or numbness 

patient reports leg pain with no back pain 

patient reports no position relieves pain 

patient reports back pain ceased w ith the onset o f  leg pain. 

Physical examinaUon: 

patient d isplays weakness in relevant myotome 

patient displays gross loss o[  all movements 

patient d isplays lateral shift - patient is locked in a position of lateral 
deformity and is unable to straighten or maintain correction 

all attempts to correct lateral shift result in worsen ing of peripheral 
symptoms 

all loading strategies result in worsening of peripheral symptoms 

no movement or position reduces or centralises . 

Conclusions 

This chapter has described the principles of management involved 

in patients with a derangement. The stages of management involve 

reduction of the derangement, maintenance of reduction, recovery 

of function and prophylaxis. Reduction of derangement is achieved 

using the directional treatment principles of extension, lateral, flexion 
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or a combination of these therapeutic loading strategies. There will 

be occasions when all loading strategies fail to reduce, abolish or 

centralise symptoms from a derangement, and in such instances the 

derangement is irreducible. 

Subsequent chapters describe the management and treatment of 

derangements in more detail according to the site of symptoms. The 

description of derangement management will be based on two aspects 

of the symptomatic presentation. First consideration is given to the 

central or lateral nature of symptoms, and then the referral of 

symptoms is considered. 
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25: Management of Derangements -
Central Symmetrical 
(Previously Derangements 1, 2, 7) 

Introduction 

Previous chapters described the conceptual model, the distinguishing 

characteristics of derangement, their typical presentations and the 

general principles involved in management. When a derangement is 

present, the key clinical issue is to detect movements or positions 

that cause symptoms to be decreased, abolished or centralised. These 

therapeutic loading strategies occur in purely sagittal or frontal plane 

movements, or some combination of the two. 

Management is considered relative to certain pain patterns; namely, 

the symmetrical or asymmetrical nature of the pain, and secondly the 

degree of referred or distal pain in those with asymmetrical symptoms. 

Sections in this chapter are as follows: 

• treatment pathways in derangement 

management of derangement - centraVsymmetrical pain 

extension principle - history and physical examination 

extension principle - management gUidelines 

• extension principle - review 

flexion principle - history and physical examination 

• flexion principle - management gUidelines 

• flexion principle - review. 

Treatment pathways in derangement 

The first consideration is the location of pain and the next is the 

extent of distal symptoms This is decided by the patient's report of 

present symptoms, which is defined as the pain that is their present 

problem. This applies to all symptoms being experienced, even if 

not actually present at the time of assessment. There are two groups 

of patients: those with central or symmetrical pain and those with 

unilateral or asymmetrical symptoms. In those with symmetrical 

symptoms, there may also be referral of symptoms into the thighs or 

legs. In those with asymmetrical or unilateral back pain, there may 
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be referral of symptoms as far as the knee or below the knee - this may 

include paraesthesia. Management is described in terms of these three 

groups (Figure 25.1). This should include all pain patterns; however, 

if the patient's description of their pain does not clearly fit one of 

these patterns, consideration should be given to the closest equivalent. 

Figure 25.1 Derangement - management considerations 
(relevant chapter) 

Central and symmetrical 
symptoms with or without 
distal symptoms (25) 

Unilateral and asymmetrical symptoms ¥6 &: 27) t 
Back pain with or 

or without pain 
as far as the 
knee (26) 

(Back pain) referred 
symptoms below 
the knee (27) 

Patients with central symmetrical symptoms are those previously 

classified as derangements 1 and 2. PaLients with unilateral 

asymmetrical symptoms as far as the knee are those previously 

classified as derangements 3 and 4. Patients with unilateral 

asymmetrical symptoms below the knee are those previously classified 

as derangements 5 and 6 (McKenzie 1981). PaLients previously 

classified as derangement 7 will be found in the first two categories. 

If symptoms are central or symmetrical across the back, then 

management is nearly always in the sagittal plane, principally 

involving extension, and occaSionally flexion. Sometimes patients in 

this group have distal symptoms. As long as these are relatively equal 

bilaterally, management is conducted in the sagittal plane. Broadly 

speaking, with the presence of more distal and unilateral symptoms, 

it is likely that non-sagittal treatment procedures may be required. 

However, as many in this group will respond to sagittal plane forces, 

this plane is always explored first. Failure to respond or unfavourable 

symptom response means other loading strategies are explored -

first a combination of extension and lateral forces, then other lateral 

forces. Symptom response always decides management. If a clinically 

relevant lateral shift is present,t$hen attention focuses on the lateral 

direction immediately. Response to loading strategies is dynamiC and 

can change during an assessment or episode of treatment. The clinical 

reasoning pathways in derangement according to the different 

treatment principles are shown in Figure 25.2. 
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Figure 25.2 Derangement treatment principles and symptoms 
CenLral and symmelrical Unilaleral and asymmetrical 
symptoms symptoms 

LXion [0'" �X""'ion [oc,, ""----t 'tith shift 

EXlension / laleral force --.. Laleral force t 
Flexion / laleral force 

Management of derangements - central/symmetrical 
pain 

Patients' symptoms will be central or symmetrical across the back, 

and may include radiating symptoms equal bilaterally into both 

buttocks. This group involves those patients formally classified as 

derangements 1 and 2 (McKenzie 198 1) OccaSionally symptoms 

may be rererred down both thighs and legs - as long as these are 

relatively equal bilaterally, they are still considered to have 

symmetrical symptoms. This is a non-specific somatic disorder 

(Chapter 3 ror pain terms). Most derangements in this category will 

respond to the extension principle, with a small minority responding 

to the flexion principle. 

Extension principle - history and physical 
examination 

Aspects or the history often provide clues about the effect or different 

loading patterns (Table 24.5). For instance, the activity at the time of 

onset may have involved flexion - the patient may describe a lifting 

incident, or pain arising arter prolonged sitting or driving. The 

aggravating and relieving activities may indicate that flexion activities 

produce or worsen the pain, while activities of extension reduce or 

abolish it. Problems with curve reversal after prolonged sitting or 

bending are an indicator of the unfavourable effect of prolonged 

flexion. Thus history may often be more indicative of directional 

preference than the effect or a small number of repeated movements. 

After prolonged sitting, restoring the lordosis may centralise, reduce 

or increase the pain. The lordosis is usually reduced. In extreme cases 

the patient may have been forced to adopt the deformity of kyphosis. 
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This is a particular but uncommon posterior derangement and is 

discussed below in the section on Kyphotic deformity. 

The response to repeated flexion may be increased and worsened 

symptoms. They may radiate further from the spine, or extension 

movement may be made more restricted and more painfuL However, 

repeated movements performed in the clinic may only cause the 

symptoms to increase, not worsen. As mentioned above, in such 

cases the effect of prolonged silting, as learned during the history

taking, may be more indicative of the appropriate management. 

In some instances patient's pain may centralise, decrease or abolish 

with extension in standing. If this is the case, this procedure should 

be used in management as it is easy to perform during normal daily 

activities or when at work. However, it is not unusual for extension 

in standing to cause symptoms to increase temporarily, or even 

worsen. It is useful to compare this to the response after the 

performance of extension in lying. If easier, it is further confirmation 

of the appropriateness of this strategy 

If symptoms are severe and constant, and/or if there is an initial 

increase in symptoms when the patient assumes the prone lying 

position, then prone lying and prone lying in extension are always 

necessary procedures to be used before extension in lying is 

attempted. These procedures are sometimes more important and 

effective than extension in lying, at least initially In these instances a 

time factor exists, which is important in allowing the restoration of 

extension. These procedures are particularly imporLam where time is 

a factor in the production of symptoms, so time is a factor in resolution. 

Symptoms that are present initially on lying prone, but which slowly 

abate and eventually cease altogether, give a strong indication of the 

need for extension. In response to repeated extension in lying, often 

symptoms centralise, decrease or abolish during the initial clinical 

visit, or end-range extension produces pain, which is decreased and 

then abolished on repetition, and/or the mechanical response may 

improve. The range of extension might increase, or a movement in 

standing that was painful or obstructed can be re-tesled for change. 

With the other clues gained during the history and physical 

examination, these responses all confirm that the extension principle 

is appropriate. 
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In some instances, despite many indicators that a patient requires 

the extension principle, their initial response to repeated extension 

is unclear. Pain is increased, not worsened, or pain is decreased, but 

does not remain better (see Chapter 16 for terms used in symptom 

response). Very often in such instances a beneficial response to the 

extension principle is confirmed at review twenty-four to forty-eight 

hours later, and a clear improvement in symptomatic or mechanical 

presentation is noted. This confirmation of classification at review is 

quite usual. Much can be achieved using patient-generated forces in 

the first few days, and in this period the patient can realise and 

experience the extent to which self-management can improve the 

problem. Therefore it is generally undesirable to use clinici.an

generated forces during the first session. 

However, if confirmation of the appropriateness of the extension 

principle is required, the addition of overpressure may do this. 

Overpressure can be applied in prone lying or during extension in 

lying. When lhis pressure is applied, the patient is asked, 'With more 

pressure, is there more pain or less pain?' A 'less pain' response to this 

queslion confirms the appropriateness of the extension principle for 

both the clinician and the patient. After either procedure it is also 

useful lo re-examine their response to extension in lying. 

1L is someli mes the case that following the evaluation the patient 

experiences a relurn of symptoms within ten to fifteen minutes. After 

decrease or abolition of symptoms, it is sometimes useful to make 

the palient walk aboul in the corridor and monitor the symptoms. If 

symptoms recur, the reductive process should be repeated, and care 

should be taken that the patient maintains the lordosis as they get 

up from the plinlh. If symptoms do recur, an assessment should be 

made of the effects of repeating extension in lying over the following 

twenly-four hours. Repeated every two hours while awake over this 

period, a more stable reduction may occur and the patient report 

that symptoms remain improved follOwing each exercise session. This 

twenty-four-hour response confirms the mechanical diagnosis and 

trealment programme. 
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Photo 100: Pas/lire 

correction. 

100 

I Photo 101: E):tensioJ'/ 

in standing 

101 
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Extension principle - management guidelines 

I Photo 102: Lying prone. 

102 

I Photo 103: Lying prone il1 extension. 

103 

I Photo 104: Extension il1 (ying. 

104 

Procedures that may be needed in 

first few days are listed below 

• Lying prone (Procedure 1) -

when symptoms present, should 

always be performed; may be 

omilled if not presenl. This is 

an essential procedure when a 

time factor has occurred in the 

development of the symptoms 

- pain may initially be present 

i n  this position , but then 

reduce or disappear over [our 

to five minutes 

• Lying prone in extension (Proce

dure 2) - may be recommended 

as a position of rest, for instance 

[or reading or watching tele

vision as an alternative to 

lounging on the sofa. This is 

an essential procedure when 

time factor is important - pain 

may initially be present in this 

position, bUl then reduce or dis

appear over four to five minUles 

Extension in lying (Procedure 

5) - essential 

Maintenance of lordosis is important as the patient regains the 

upright posture (see Procedure 5) 

• Posture correction (Procedure 4) - essential 

• Extension in standing (Procedure 9) - may be useful. 

Regularity: 

• Ten times every 2 - 3 hours 
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ExpecLed response: 

centralisation, decrease, abolition of pain 

possible temporary increase of pain centrally 

increase in range of movement extension, flexion and side gliding 

may cause temporary new pains. 

Kyphotic deformity 

In all instances of Lhose patients requiring the extension principle, 

there is an obstruction to extension. This obstruction to range of 

eXLension is on a continuum from minor obstructions that are easily 

reduced to major obstructions that prevent the patient from even 

adopting an upright posture. In between are those with a flat rather 

than a 10rdoLic lumbar spine, who initially find it difficult to tolerate 

Lhe prone lying position. 

Those WiLh a kyphotic deformity are forced to adopt a flexed posture 

and cannot toleraLe any attempLs to resume an extended position. 

Any attempt to do so results in severe pain and the patient is forced 

to return to the flexed position in which temporary relief is found. 

This is one of the instances in which the patient provides contradictory 

or 'false' testimony concerning the effects of loading or directional 

preference. Such a patient gives the impression that they have a 

directional preference for flexion. This ignores the key mechanical 

finding of a major obstrucLion to extension. They must be managed 

in a particular way, for if handled incorrectly the condition can be 

made worse and produce peripheral symptoms. 

Unloading and time are the key treatment factors in these 

derangements, and only a very gradual resumption of extension will 

be LoleraLed. Initially the patient must be positioned prone in a way 

thaL accommodates the deformity; that is, in slight flexion. This can 

be done over pillows or on a plinth. By changing the angle of the 

plinth or removing pillows, the prone lying position is gradually 

regained. Once this is achieved, then active movements to increase 

the range of extension can be attempted. If this cannot be tolerated, 

extension must be increased more slowly and passively. This is done 

by steadily raising the end of the plinth. As the process is usually 

lengthy and painful, regular resumption and brief rests in the prone 

lying position are often necessary. Time and a careful monitoring of 

the sympLomatic response are essential for this procedure. 
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Pbotos 105, 106, 107: 

Allow several min.utes to 

ix/ss before making tbe next 

progr'ession (105). Raise tlJe 

end of tbe coltcb in small 

increments. Allow symptoms 

10 guide progress (106). 

f-Iavir/g regained fbis amount 

of extension, do not progress 

ji/rlber (107). Tbis is 
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sufJkient to enable tbe 105 106 

patient fo selftreal. 

110 

107 

Procedure: 

• Sustained extension (Procedure 

3). 

See Chapter 17 for a detailed account 

of this procedure. 

I Pb% s 108, 109, 110, JJ 1: 

Lying prone (108). Lordosis reslored (J 09). Lateral view (I J 0). Close liP (J II). 

J08 109 

Extension principle - review 

When the patient returns for review they will 

be improved, worsened or unchanged. 

Ensure that the status reported by the patient 

is their true state. Patients may report their 

symptoms to be worse when wide-spread 

pain has centralised to the middle of the 

spine; they may report themselves to be 

unchanged when in fact pain that was 
111 constant has become intermittent. Some 

patients, keen to please and to get better, report an improvement that 

is difficult to confirm. See Chapter 16 for details of how to analyse 

clinical presentations and Chapter 19 for the structure of a review 

process. 
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Patient is better 

If there is improvement in the symptomatic and/or mechanical 

response al review, management strategy should not be changed. It is 

unnecessary lo supplement present procedures with any other 

lechniques or interventions if the patient is getting better. Managemenl 

continues in the same way unless there is a change in status. 

Patient is worse 

There are certain instances that the patient may interpret as being 

'worse', which we would not consider as such. When centralisation 

occurs there can be an accompanying and temporary increase in central 

pain. When patients with longstanding derangements and an associated 

obslruclion to extension commence the necessary extension principle 

procedures, there can somelimes be an initial temporary increase in 

symploms. The patient may be performing the procedures incorrectly, 

or may have misinterpreted instructions and be doing different 

exercises. New pains may have appeared in the upper back or arms 

as a consequence of performing the exercises, which has made the 

patient reluclant to continue. Do their symptoms improve with the 

exercises, but get worse later because of insufficient attention to 

posture? Did lhey initially get better with the instructions, but then 

worsened because they increased their activity level too soon7 All 

lhese inSlances should not be considered a worsening scenario. 

If really worse, pain is usually more widespread. It should be ensured 

that the patienl definilely has symmetrical symptoms If a condition 

is lruly worsening, the patient should be advised to stop the exercises 

- palients sometimes improve with this step. If uneqUivocally worse, 

lheir response lO flexion principle should be explored. If there is still 

a worsening response to all procedures, non-mechanical conditions 

should be considered, or see Mechanically Il1conclusive (Chapter 13). 

Patient is unchanging 

First il should be ensured lhat the patient is performing the right 

exercises correctly and with enough regularity and that they are 

abiding by postural correction. If this is not the case, further instruction 

and discussion is necessary to ensure that the patient understands 

the procedures and their own role in managing the problem. It is 

best to see the patienl daily until certainty of management is 

established and the palient is confident about their management 

strategy. If the patient cannot be reviewed regularly, this can create 

problems. In such cases, allempts to review by telephone are desirable. 
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If they have been following the treatment principle correctly, but 

still no improvement has occurred, then force progressions should 

be implemented. These are done in the order demonstrated in the 

photographs, with subsequent force progressions applied only if there 

is failure to improve. If at any point improvement does occur, furLher 

progression is unnecessary. Whatever progression is used, the patient 

must continue to perform the appropriaLe exercises at home with 

suiLable regularity. Following a force progression, the effects of this 

procedure should be evaluated at the next review. Force progressions 

can be repeated on up to two occasions before Lhey should be abandoned 

if no change ensues. Do not instigaLe clinician Lechniques unless it is 

clear that improvement cannot be achieved by any oLher means. 

I PIJoto 112: Extension in lying witIJ 

clinician OlleI1JH!SSll.re. 

Pboto 113: E.:r:lellsioll lIIobilisatioll. 

RIJylIJmical jJressu/·e. 

112 

Pboto J 14: Extension 

mcmi/Juia/ion HigiJ 

veloeit)!, siJorl-amplitude 

tiJrllsl. 

114 

113 

Progressions: 

extension in lying with clinician over

pressure (Procedure 6a) 

extension mobilisation (Procedure 7) 

• extension mobilisaLion further into 

physiological range of eXLension 

• extension manipulation (Procedure 8). 

This last progression is only applied if Lhe 

effecL of ex Lens ion mobilisation is to decrease 

symptoms, but with no lasting improvement 

- see Chapter 17 for full description of use. 

Flexion principle - history and physical examination 

The history provides few definite clues as Lo the need for the flexion 

principle (Table 24 7) The patient is likely to relate that Lhey are worse 

walking and standing, and have obstruction and increased pain on 
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bending forward when standing or sitting. They often improve during 

prolonged pel10ds of sitLing. Sometimes these patients are fixed in lordosis 

even when they sit, and they are unable to find a relieving position. 

The distinguishing characteristics of anterior derangements are 

detected during the physical examination. The lordosis is accentuated, 

often fixed in extension, thus causing a major loss of flexion. The patient 

may be unable to slump when sitting, and even when they bend 

forward, the lumbar spine remains lordotic. Major losses of flexion 

are also common in posterior derangements requiring the extension 

principle - certain features differentiate the two. When the flexion 

principle is appropriate, symptoms are generally less severe and when 

flexion is attempted, often patients remark it is not pain that stops them, 

they are simply unable to bend. The key difference is range of extension, 

which in patients with anterior derangement is well maintained. 

If the symptom response is unclear, the mechanical response to 

repeated movements or sustained positions usually provides 

convincing proof of the directional preference. This can be evaluated 

in two ways. First, during flexion in lying there is often an 

improvement in range. FollOwing the performance of repeated flexion 

in lying, re-assessment of flexion in standing often shows a 

dramatically improved range. Secondly, if the patient is positioned 

in sustained end-range extension for two or three minutes, this 

provocative test procedure causes a dramatic reduction of their range 

of flexion. 

Flexion principle - management guidelines 

I Pboto 115: Hexion in �)lillg -

afJJ)�)li"'g ouerfJressur·e. 

/15 

Procedure: 

flexion in lying (Procedure 18) 
- it is common that flexion in 

lying ceases to be  painful 

during first or second cycle of 

ten. If that happens immediately, 

progress on to flexion in sitting, 

which is easier to perform 

during normal activiti.es. 
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I Photo J 16: Flexion in sitting 

116 

I Photo 1 J 7: flexion in sitting wilh 

jJalient ove/jJressure. 

117 

• flexion in sitting (Procedure 

19). 

Regularity: 

• Len times every 2 - 3 hours. 

Flexion principle - review 

When the paLient returns [or review, 

they will be improved, worsened or 

unchanged. Ensure thaL the status 

reported by the paLient is Lheir true 

state. See Chapter 13 for a detailed 

analysis o[ assessment and the 

review process. 

Patient is better 

1£ there is improvemenL in Lhe 

symptomatic andlor mechanical 

response at review, management sLrategy should nOL be changed. lL 

is generally the case, however, that flexion in sitting and sLanding 

will be needed for full reduction. 

Patient is worse 

If really worse, pain is usually more widespread. It should be ensured 

that the patient definitely has symmetrical symptoms If a condition 

is truly worsening, the patient should be advised lO stop the exercises

patients sometimes improve with this step. If unequivocally worse, 

their response to extension principle should be explored. If there is 

still a worsening response to all procedures, non-mechanical 

conditions should be considered. 

Patient is unchanging 

First it should be ensured that the patient is performing the rigbL 

exercises correctly and with enough regularity and that they are 

abiding by appropriate postural instruction. If this is nOL the case, 

further instruction and discussion is necessary to ensure tbaL the 

patient understands the procedures and their own role in managing 

the problem. It is best to see the patient daily until certainty of 

management is established and the patient is confident about their 

management strategy. If the patient cannot be reviewed regularly, 
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this can create problems. In such cases, attempts to review by telephone 

are desirable. 

If unchanging and the patient stands for prolonged periods, they 

should be advised to bend forward frequently: 'Tie your shoe laces 

every ten minutes'. If they have been following the treatment principle 

correctly, but still no improvement has occurred, then force 

progressions should be implemented. 

Progressions - usually required after a few days: 

I PbolO 118: Hexioll ill sill iUg. 

118 

I Pboto 119: Plexillll in silling wilb 

}JalieIlIOl'eljJressllre. 

119 

I P/Jolo 121: Flexioll ill Iyillg ll'ilb 

cliniciall oueljJre.,·slIre. 

121 

• flexion in sitting (Procedure 

19) - if not already introduced 

on day one 

flexion in standing (Procedure 

20) 

flexion in lying with clinician 

overpressure (Procedure 2 1). 

Pboto 120: Flexion in Silting witb 

knee e."Clellsion. 

120 

I Pbolo 122: Hexion. ill 

standing. 

122 
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26: Management of Derangements 
- Unilateral Asymmetrical 
Symptoms to Knee 
(Previously Derangements 3, 4, 7) 

For overview of treatment pathways in derangement, see first section 

in Chapter 25 and Figures 25.1 and 25.2. 

Patients in this category have unilateral or asymmetrical back pain; 

distal or referred symptoms may also be present, possibly extending 

as far as the knee. This group mostly encompasses patients with non

specific somatic pain in which the pain-generating mechanism may 

cause limited referral of symptoms (see Chapter 3 for pain definitions) 

OccaSionally upper lumbar nerve root problems may present with 

anterior thigh pain and associated paraesthesia and weakness, and 

appropriate neurological testing is then necessary. This group involves 

those patients formally classified as derangements 3, 4 and 7 

(McKenzie 1 98 1 )  

The key decision in all those with unilateral asymmetrical symptoms 

is determining the appropriate loading strategy - sagittal or with a 

lateral component (Figure 252). There will be clues in the history 

(Tables 24. 5 and 24. 9) The first section of this chapter details the 

physical examination procedures that are used to determine the 

appropriate loading strategy during the assessment and first review. 

This details the way to determine if a lateral component is present. 

The criteria for identifying a lateral component are then reviewed. The 

management of patients with a lateral component, including force 

progreSSions and alternatives, is then detailed - this is relevant to 

those with symptoms to the knee and below the knee (Chapter 2 7). 

Sections in this chapter are as follows: 

• assessment - determining the appropriate strategy 

• identiFication of lateral component 

• management - lateral component, no lateral shift 

management - lateral component, soft or hard lateral shift 

nexion principle. 
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Assessment - determining the appropriate strategy 

Many patients with unilateral or asymmeLrical sympLoms respond 

or begin to respond to extension exercises performed as described 

for those with symmeLrical pain. However, if Lhere is not an early 

response to extension, then the lateral component should also be 

explored. Worsening o[ symptoms in response LO eXLension leads LO 

an early introduction of lateral forces. 

Managemem using the extension principle is exactly as described above. 

The same starting procedures and force progressions, i [ needed, are used. 

Procedures applied on day one: 

I Photo 123: I.;ying prone. 

123 

I Photo J 24: Lying prone in e:xtel1sion. 

124 

I Photo 125: Extension in lying 

125 

• Lying prone (Procedure 1 )  -

when symptoms are presenL, 

should always be perrormed; 

may be omitted ir symptoms 

are not presenL. This is an 

essential procedure when time 

has been a [actor in the onset 

or the sympLoms. Pain may 

iniLially be presenL in Lhis 

posiLion, bUL Lhen reduce or 

disappear over [our to rive 

minutes. 

• Lying prone in extension 

( Procedure 2)  - should be 

recommended as a posiLion or 

resL; ror instance ror reading 

or watching television as an 

altern aLive to lounging on 

the sora. This is an essential 

procedure when time has been 

a [acLor in the onset or Lhe 

symptoms. Pain may initi.ally 

be present in this posiLion, but 

then reduce or disappear over 

[our to five minutes. 

EXLension in lying (Procedure 

5) - essential. 
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SYM PTOMS TO KNEE 

Pboto 116: Pastil re 

correct iOIl. 

126 

I 
PIJoto 127: e>:tellsiol7 

ill stalldillg 

127 

• 

PosLure correction ( Procedure 4) -

essential . 

Extension in standing (Procedure 9) -

may be useful. 

Regularity : 

ten times every 2 - 3 hours 

Expected response : 

centralisation, decrease, abolition of 

pain 

may temporarily increase pain centrally 

increase in range of movement extension 

and flexion 

exercises may cause a new pain or strain. 

Response to extension 

In response to extension forces, unilateral 

symptoms may respond in one of three ways, 

each with different management implications 

(Table 26.1). They will either be better, worse 

or unchanged. 

Table 26.1 Response to extension forces in unilateral asymmetrical 

and implications 

Response to extension forces 

Decrease pain 

Abolish pain 

Centralisation 

Increase distal pain 

Peri pheral isation 

Indeterminate response 
increase, not worse 

Impl ications 

Continue with extension forces 

Continue with extension forces 

Introduce lateral component 

See Management - lateral component, 
no lateral shift for procedures (page 610) 

Progress forces and explore lateral 
component and then decide on the most 
appropriate loading strategy 
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Better 

In the first instance, it is very apparent that extension forces are 

appropriate because there is a rapid favourable symptom response, 

with decrease, abolition or centralisation of symptoms. In this 

situation, management would be conducted according to the 

extension principle, including any necessary force progressions, as 

long as improvements continued (Chapter 2 5) If tIle response 

changed, a review would be necessary. 

Worse 

Likewise, in the second instance a rapid increase or peripheralisation 

warns of the inappropriateness of pure extension forces, and the lateral 

component is introduced. A relevant lateral component has been 

determined from symptomatic response. 

In patients with asymmetrical or unilateral symptoms where the pain 

is worse as a result of the initial assessment with extension procedures, 

or has increased laterally or peripheralised, the effect of applying 

forces to the lateral compartment is determined on day one. See 

Management - lateral component, no lateral shift (page 6 1 0) for 

procedures that may be considered .  

Unchanging 

When the symptom response is indeterminate, the management 

strategy is less clear. In these instances it is important to compare 

symptom response to sagittal movements to the symptom response 

of movements applied to a lateral component. This determines if 

there is a clear directional preference . Determining the best strategy 

requires applying a clinical reasoning process. Overpressures and 

mobilisation in both planes may be considered on day one to help 

determine the appropriate loading. 

Extension 

If, following force progressions in extension, purely sagittal 

procedures cause peripheralisation or worsening of distal symptoms, 

exploration of the lateral component must ensue. 

Overpressure may be applied in extension to see if this generates a 

favourable response. The patient lies prone and relaxed; therapist 

hand placement is as for extension mobilisation (Procedure 7) and a 

gradual slow increase of extension pressure by weight transference 

is made until the patient is able to identify a response. 'When 1 apply 

more pressure, do you feel more pain, less pain, or is there no effect?' 



MANAGEMENT OF DERANGEMENTS - UNILATERAL ASYMMETRICAL 

SYMPTOMS TO KNEE 

A favourable response indicates extension, 

otherwise the lateral component should be 

explored. 

If testing extension is inconclusive, determine 

if more pressure causes more or less pain. 

Apply an extension overpressure. If more 

pressure causes less pain, progressions are 

indicated. If more pressure causes more pain, 

other levels may be tried or force alternatives 

may be required. 

To further explore the sagittal plane, one may 

progress through: 

Photo 128: Extension 
ovelpressure. 

128 

extension in lying with patient overpressure (Procedure 5) 

extension in lying with clinician overpressure (Procedure 6a) 

extension mobilisation (Procedure 7). 

PlJotos 129, 130, 131: 

b:x·tension in lying ulith patient oue11J1"essure (129). Extension in lying with 
clinician ol'eljJl"essllre - If more pressure produces less pain, extension force 

is used. If III ore pressure causes more pain, another level or the lateral 
component is explored (130). Extension mobilisation (131). 

129 130 

131 
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PlJotos 132, 133, /34, 135, 

136, 137: 

Extension in lying witlJ lJips 

0.0' centre - wlJen extension 
in lying is inconclusive. Hips 

are most commonly slJijted 

away jinm tlJe pain ( /32). 

Extension in lying witlJ lJips 
ojf centre witlJ extension 
overjJressu.re ( 133). [L,tension 

in lying witlJ IJ/ps off centre 

will] lateral oue/jJressure -
to increase lateral force, 1J0id 
patient's lJijJs slJijled to one 

THE LUMBAR S PINE: MECHANICAL DIAGNOSIS & THE RAI'Y 

side (134). Side g lide in 132 133 134 

standing - alternatively, 

apply lateral force in standing 

( 135). Rotation mobilisation 
in extensio11 - pressure on 
altemate sides (136). Rotation 

/IIobilisation ill extensiol/ -
IIni/a/eral pressure on 

a/J/Jro/)1'iate side ( 137). 

135 136 137 

Lateral 

Lateral procedures usually involve movement of the hips away from 

the pain. Thus, a patient with left-sided pain will move hips to the 

right for extension in lying, with hi ps off centre or side gliding. This 

would be the most common direction used, but if no favourable 

response is generated, the other direction should be explored. To 

explore the lateral compartment, one may progress through: 

• extension in lying with hips off centre (Procedure 11), usually 

shifted away from the pain 

extension in lying with hips off centre with clinician overpressure 

(Procedure 12) 

• overpressure may be applied either to emphasise the sagittal or 

lateral component of the procedure 

• side gliding in standing (Procedure 1 6) 

• extension mobilisation with hips off centre (Procedure 1 3) 

• rotation mobilisation in extension (Procedure 14) 

following use of lateral forces symptoms may centralise 

completely, and pure sagittal plane forces are then reconsidered. 
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SYMPTOMS TO KNEE 

Depending on symptomatic and mechanical responses, either 

extension in lying (Procedure 5) or extension in lying with hips off 

centre (Procedure 1 1) is given as the home exercise, with appropriate 

posLural correction. 

Those patienLs who report a reduction or abolition of pain during 

activiLies of extension, such as walking (Table 24.5), may indicate in 

their history a positive response to extension forces. A trial of posture 

correction with extension in lying for twenty-four hours may generate 

a clearer symptomatic response than several sets of repeated 

movements. Likewise, other patients may report a worsening of 

sympLoms to both flexion and extension forces in both sitting and 

walking (Table 24.9) Again, a trial using a lateral force may be more 

revealing than repeated movements. 

In summary, for patients with unilateral asymmetrical symptoms who 

do nOL show immediate benefit using extension forces, the lateral 

component should always be explored. Overpressures and even 

mobilisaLion can be used to help determine the appropriate loading 

strategy. In many patients, the addition of the lateral component or 

force progressions clarifies the preferred loading. Sometimes, however, 

a trial over twenty-four hours is more revealing than repeated 

movemenLS during the clinical examination. 

Review 

When the paLient returns for review, they will be better, unchanged 

or worse. Ensure that the status reported by the patient is their true 

staLe. Patients may report their symptoms to be worse when 

widespread pain has centralised to the middle of the spine; they may 

report themselves to be unchanged when in fact pain that was consLant 

has become intermittenl. Some patients, keen to please and get better, 

report an improvement that is difficult to confirm. See Chapter 1 6  

for a deLailed analysis of symptomatic and mechanical responses and 

Chapter 1 9  for the structure of a review appointment. 

Patient is better 

If there is improvement in the symptomatic and/or mechanical 

response at review, management strategy should not be changed. It 

is unnecessary to supplement present procedures with any other 

techniques or interventions if the patient is improving . Management 

continues with the same loading unless there is a change in 

sympLomatic or mechanical responses. 
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If patient has been using extension in lying with hips off centre 

(Procedure 1 1 ) or other lateral force, and symptoms have centralised, 

use of pure sagittal plane force is reconsidered. 

Patient is unchanging 

If no centralisation or clear improvement has occurred by the review 

and the patient has been compliant, then force alternatives and 

progressions should be considered as outlined above. This may 

involve sagittal plane procedures and procedures with a lateral 

component. It will definitely involve overpressure and therapist 

mobilisation in order to determine the appropriate loading strategy. 

Some of these should already have been applied on day one. At all 

times a clinical reasoning process is used, and the cl inician is alert to 

an unfavourable response that means a procedure should be 

abandoned at that time. 

Force progressions in the sagiLLal plane are as ind icated earlier. Lateral 

force progressions are as indicated in the section below: Mal1agemel1L 

-lateral component, no lateral shift. 

It is important that the sagittal plane is not abandoned prematurely. 

Sagittal plane procedures should always include the use of sustained 

positioning, and unless there is a clear worsening of symptoms, 

overpressure and mobilisation. Worsening means that symptoms arc 

peripheralised or that distal symptoms remain worse; worsening is 

not indicated by a temporary increase in response to a limited number 

of repeated movements. Equally, if there is no lasting response to extension 

forces only, a lateral component should be introduced at an early 

point. See below: Management -lateral component, no lateral shifl. 

Patient is worse 

When centralisation occurs there can be an accompanying temporary 

increase in central pain. When patients with longstanding derangemel1ls 

and an associated obstruction to extension commence the necessary 

extension principle procedures, there can sometimes be an initial 

temporary increase in symptoms. The patient may be performing 

the procedures incorrectly or may have miSinterpreted instructions 

and be doing different exercises. New pains may have appeared in 

the upper back or arms as a consequence of performing the exercises 

that make the patient reluctant to continue. These instances should 

not be considered a worsening scenario. 
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SYMPTOMS TO KNI:E 

In patients wiLh asymmeLrical or unilateral symptoms, a worse 

scenario is indicated when symptoms have changed from inLermittent 

LO conSLanL, increased in intensiLY, increased laterally or peripheralised. 

LaLeral forces or a combination of extension and lateral forces may 

be required. Pure extension forces should no longer be used unless 

Lhere is a change in sympLolTl response. I[ extensionllateral procedures 

have been used, flexion/lateral procedures may be considered wiLh 

cauLion. See below, Management -lateral component, 110 lateral shift. 

Identification of lateral component 

This secLion reviews the clinical presentation that may indicate Lhat 

a relevanL laLeral componenL is presem; these have already been 

considered in Chapter 24. Certain features of history and physical 

examination provide clues as Lo the possibility of a relevant lateral 

componel1l (Table 249): 

unilaLeral or asymmetrical sympLOms 

aCLivities o[ both flexion and eXLension aggravate sympLOms 

laLeral 11l0vemenL is asymmetrical, with major loss in one 

direcLion 

sympLOms centralise or are made better by lateral movements 

• sympLOms peripheralise, worsen or are unchanged with prone 

lying or eXLension in lying 

sympLoms are overall unchanged after several days' application 

of eXLension protocol. 

Ident ificaUon of a relevant laLeral component, which requires the 

laLeral principle, occurs in three ways: 

1. Peripheralisation or worsening of peripheral symptoms in 

response LO extension in lying, or a force progression in Lhe 

eXLension prinCiple. As long as sufficient time was allowed [or 

eXLension procedures and force progressions were not 

i mroduced Loo rapidly. 

2. Non-response to sagittal plane forces. When there is no benefit 

from eXLension procedures, the lateral component should be 

explored. IL is imporLanL LO assess the response to lateral forces 

early when Lhis seems appropriate. Equally, it is importam on 

oLher occasions to make sure that the sagittal plane is not 
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abandoned prematurely and that an extended mechanical 

evaluation with force progressions is conducted. 

3.  Presence of lateral shift deformity: 

The 'soft' lateral shift - the lateral shift will have 

accompanied the recent onset of back pain . The patient 

presents with a very visible lateral deformity that they are 

initially unable to self-correct. On repetition of side gliding 

techniques, some patients can achieve self-correction 

without clinician assistance. 

The 'hard' lateral shift - the lateral shift will have 

accompanied the recent onset of back pain. The patient 

presents with a very visible lateral deformity that they are 

unable to self-correct. They are unable to bring their 

shoulders and hips back to the middle, or, if they can, are 

not able to maintain correction. These patients need 

clinician assistance. 

Management of a relevant lateral component is approached differently 

depending on the presence or absence of a lateral shift. If there is no 

lateral shift, the symptomatic response to sagittal plane forces will 

have determined the appropriate use of lateral forces or some 

combination of extension and lateral. In the first two situations, the 

lateral principle is adopted after a worsening or unchangi ng 

symptomatic response to sagittal plane evaluation as described above. 

In the presence of a deformity of lateral shift, lateral forces are adopted 

immediately Management is described below in two sections: 

• lateral component, no lateral shift 

• lateral component, soft or hard lateral shift. 

Management - lateral component, no lateral shift 

This section describes the management strategy adopted for unilateral 

or asymmetrical pain without a clearly discernible lateral shift that 

has not responded to pure sagittal plane procedures. During the initial 

and possibly second assessment, extension procedures and 

progressions will have been explored as described above. These will 

either have caused a worsening of symptomatic or mechanical 

presentations or caused no substantial change. Worsening refers to a 

change from intermittent to constant pain, an increase in intensity 



-----------------------------------------------------------------------------------

MANAGEMENT OF DERANGEMENTS - UNILATERAL ASYMMETRICAL 

SYM PTOMS TO KNEE 

or peripheralisation. Thus, the sagittal plane has either generated an 

unfavour able response or, despite progressions, has made no 

significant change. 

Lateral procedures usually involve movement of the hips away from 

the pain. Thus a patient with left-sided pain will move hips to the 

right for extension in lying with hips off centre or side gliding. This 

would. be the most common direction used, but if no favourable 

response is generated, the other direction should be explored. 

Procedures are performed in the following order, with subsequent 

force progressions applied only if there is failure to improve. If at any 

point improvement does occur, further progression is unnecessary. 

Whatever progression is used, the patient must continue to perform 

the appropriate exercises at home with suitable regularity. Following 

a force progression, the effects of this procedure should be evaluated 

at the next review. Force progressions can be repeated on up to two 

occasions before they should be abandoned if no change ensues. 

Do not instigate clinician techniques unless it is clear that 

improvement cannot be achieved by any other means. On occasions, 

however, the application of clinician overpressure during a clinic 

session helps to determine the appropriate therapeutic loading 

strategy. After the application of lateral principle procedures, extension 

procedures frequently become necessary. 

The progressions are listed below in the order that most frequently 

generates a favourable clinical response . However, in determining 

the appropriateness of loading strategies, some flexibility in the 

application of procedures may be required. Application of force 

progressions and force alternatives should always be conducted with 

due consideration given to clinical reasoning and attentive 

interpretation of symptomatic and mechanical responses. 

Force progressions and alternatives - when relevant lateral component 

is presel1t. 
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Pbotos 1 38, 1 39, 1 40, 141 , 
1 42, 1 43: 

Extension in (!,illg willJ bijJs 
oj! celltre; hijJs are usually 
sl:IIJled awc!!' fro1ll tbe jJain 
(138). K'l:tension ill Iyillg 

wit/] lJijJs off celltre witb 

extellsioll oue/1Jressure (J 39). 
Extension in lying witb hijJs 
oJl centre witb lateral 

OI'e/jJressure (1 40). Side g lide 
in stcillding ; hips are usually 
sbijled au'c!y frolll tbe iJC/ili 
( 1 4 1 ). Notatioll mobilisation 
ill extension - jJressli re on 1 38 1 39 
alternate sides (J42).Notcltioll 

II/obilisation in extension -

IIlIilateral pressllre on 

appropriate side (1 43). 

141 1 42 

I PIJoto 1 44:Rotation inflexion. 

1 44 

I 
PbotO

.

1 45

.

: Rotati0l11110bilisatioll 
in fle"io17. 

1 45 

• 

1 40 

1 43 

eXLension in lying WiLh hips 

off centre (Procedure 11) 

• eXLension in lying WiLh hips 

o[f cenLre wiLh clinician over

press ure (Proced me 1 2) 

Force alLernaLives - some paLients 

respond beLLer LO a loaded procedure 

• side gliding in sLanding (Proce-

dure 16) 

Further force progressions - if all 

preceding procedures have generaLed 

no clear response 

• 

extension mobilisaLion WiLh 

hips off cenLre (Procedure 13) 

rotaLion mobilisaLion in exLens

ion (Procedure 14) 
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If the patient is worse with extensionllateral procedures or pure lateral 

procedures, flexion/lateral procedures are considered. 

• rotation in flexion (Procedure 23) 

• rotation mobilisation in flexion (Procedure 24) 

nexion in step standing (Procedure 22) 

The management strategy adopted is that which causes symptoms to 

be decreased, abolished or centralised with the greatest degree of 

patient independence. To help determine the appropriateness of 

different loading strategies, it may be necessary to apply overpressure. 

In this way the favoured loading can be confirmed 

These different procedures produce different biomechanical effects 

on the jOints of the lumbar spine. Most of these procedures use a 

lateral component that is combined with different amounts of flexion 

or extension. Thus different symptomatic and mechanical response 

are forthcoming from the different procedures. They should be 

explored in the order above, but in unilateral symptoms, especially 

pain below the knee, a certain amount of careful experimentation 

may be necessary to unearth the reductive force. 

Review 

When the patient returns [or review, they will be better, worse or 

unchanged. Ensure that the status reported by the patient is their 

true state. See Chapter 1 6  for a detailed analysis of symptomatiC and 

mechanical responses and Chapter 1 9  for the structure of the review 

process. 

Patient is better 

If there is improvement in the symptomatic and/or mechanical 

response at review, management strategy should not be changed as 

long as a favourable response continues. When symptoms centralise, 

assess ability to return to use of sagittal plane movements. 

Patient is worse 

If the patient is worse with extensionllateral procedures or pure lateral 

procedures, flexion/lateral procedures are considered. 

• rotation in flexion (Procedure 23) 

• rotation mobilisation in flexion (Procedure 24) 

flexion in step standing (Procedure 22) 
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Photos 146, 147: 
Rotation II1tll'lijJtilation in 
extension (146). Rotation 
mobilisation in j7exion (/47). 

THE LUMBAR SPINE: MECHANICAL DIAGNOSIS & THERAPY 

Patient is unchanging 

First it should be ensured that the patient is performing the right 

exercises correctly and with enough regularity and that they are 

abiding by appropriate postural instruction. If this is not the case, 

further instruction and discussion are necessary to ensure that the 

patient understands the procedures and their own role in managing 

the problem. It is best to see the patient daily until certainty of 

management is established and the patient is confident about their 

management strategy. If the patient cannot be reviewed regularly, 

this can create problems. In such cases aLtempts to review by 

telephone are desirable. 

If they have been following the treatment principle correctly, but 

still no improvement has occurred, then appropriate overpressure 

and mobilisation should be applied as in the order of force 

progressions indicated above. 

Later force progressions 

If, following rotation mobilisation in extension, symptoms are 

decreased or abolished bUL soon return, manipulation may be considered. 

• rotation manipulation in extension (Procedure 15) 

If, following rotation mobilisation in flexion, symptoms are decreased 

or abolished but soon return, manipulation may be considered. 

rotation manipulation in flexion (Procedure 25). 

If, after all of the above progressions have been aLLempted, the 

symptoms remain unchanged or worse, Lhen the derangement may 

be irreducible or other pathology may be presenl. The patient is 

unlikely to respond to mechanical therapy and other management 

considerations or further investigation should be conLemplaLed. 

147 

146 
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Management - lateral principle, soft or hard lateral 
shift 

These patients are identified by their obvious lateral deformity, which 

they are unable to self-correct, that is of recent onset with their 

symptoms; or, i f  they can bring their hips back towards mid-line, 

they are unable to maintain this correction. Often there is also a loss 

of the lumbar lordosis, and flexion and extension are also reduced. 

The patient appears to be shifted Sideways from the level of the lesion 

and above. The deformity is either termed a contralateral shift i f  

away from the painful side, or an ipsi lateral shift i f  towards the painful 

side. McKenzie (1972) found 96% of a series of 500 patients to have 

a contralateral shift. 

Table 26.2 Criteria for a relevant lateral shift 

upper body is viSibly and unmistakably shifted to one side 

onsel of shifl occurred with back pain 

patient is unable to correct shifl voluntarily 

if patient is able to correct shift they cannot maintain correction 

correction affects intensity of symptoms 

correction affects site of sym ptol11s. 

The application of extension in the presence of the lateral deformity 

can significantly worsen or peripheralise symptoms. The lateral 

principle is always adopted immediately and repeated sagittal plane 

movements are not explored. 

Some patients with a deformity, who initially appear to be fixed in a 

lateral shift, can in fact with repeated side gliding movements begin 

to self-correct and start to regain the lost movement. If patients 

respond in this way, they should be encouraged to continue with 

sel f-correction of lateral shift as long as the symptomatic presentation 

is improving in line with the mechanical presentation.  Such 'soft' 

deformities should sLart to show some change within two sets of 

repeated movements. If after this time nothing is altered, clinician 

force should be applied. 

Patients wiLh a 'hard' deformity are completely unable to modify the 

mechanical and symptomatiC presentation in any way They are Lruly 

fixed in the lateral shift position, and clinician assistance is needed 

to correct the deformity and regain mobility. 
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PbolOS 148, 149, 150, 151, 
152,/53,154,155,156: 
Side g liding . Normally bijJs 

are mOiled away jt'Om the 
side lI'ilh jJain (148). Teaching 

selj:correclion of lateral shili 

(149). Teaching se/fcorrectioll 

of lateral sbift (150). Selj: 
correctiol1 of laleral sblft
ag ainst l{'all (151). Manual 

correction oflateml sbift
:;Iages (26). Clinician stands 
10 side of sbift (152). Patient's 
arm at rig ht allgles (153). 

THE LUMBAR SPINE: MECHANICAL DIAGNOSIS & TI IERAI'Y 

Hllcircle jJalielll witb hands 148 149 150 
011 iliac cresl (/54). Gradl/al 
correctioll (155 J. allele 
correc/ioll (J 56). 

151 152 153 

154 155 156 

Time is often very important in this procedure, which must hot be 

rushed. At all times there is careful monitoring or distal symptoms 

The procedure involves four stages and is described in detail in the 

chapter on procedures (17): 

• correction of lateral deformity 

• over-correction of side gliding 

• restoration of lordosis 

• instruction in self-correction of lateral shift. 
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157 1 58 159 

160 

Proced u res: 1 61 

scI f-corrcction of laleral shi fl (Procedure 16) - 'soft' deformity 

manual correClion of laleral shifl (Procedure 17) - 'hard' deformity 

The home programme to be used after the first session depends on 

whcthcr there has been a partial or complete correction of the 

deformity as well as symptom response. If on the first session the 

deformity is completely reduced and either the patiem is pain-free 

or has only low back pain, and that is responding to the extension 

principle, then they are instructed as follows: 

self-correction of lateral shift (Procedure 16) 

extension in lying with hips off centre (Procedure 11) 

• extension in lying (Proceclure 5)  

posture correction (Procedure 4). 

Regularity 

tcn to fifteen ti mes every 2 - 3 hours. 
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PIJotos 157, 158, 159, 160. 161: 
Side gl iding ( /57). Selj: 

correction oj laleral s11l[1 -
against wall ( 158). H.'I.-Iell sirlll 

in (ying with bljJS (4! Wli lre 

(J59). Extensioll illl)lilig ( /60). 
Post ll re cor recl iOIl (161). 
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If after the initial session there has been incomplete correction of the 

deformity and only limited reduction or centralisation of the pain, it 

is most likely that the lateral component still needs attention. 

Symptom response will confirm the needed loading strategy. If the 

lateral principle is still causing a reduction or centralisation of pain, 

the patient must continue with lateral forces. 

Procedure: 

• self-correclion of lateral shift (Procedure 1 6) 

• extension in lying with hips off centre (Procedure 1 1 )  

Regularity: 

ten to fifteen times every 2 - 3 hours. 

Expected response: 

• continuing decrease or centralisation of pain 

continuing improvement of mechanical presentation. 

Review 

Review is best done on a daily basis until reduction o f  the 

derangement is stabilised. When the patient returns for review they 

will be better, unchanged or worse. Ensure that the status reponed 

by the patient is their true state. See Chapter 16 for a detailed analysis 

of symptomatic and mechanical responses and Chapter 19 for the 

structure of a review appointment. 

Patient is better 

If there is improvement in the symptomatic and/or mechanical 

response at review, management strategy should not be changed as 

long as a favourable response continues. If pain is centralised or much 

decreased, there should be a parallel improvement in the deformity. 

This should now be absent or minimal, and side gliding movement 

should have improved. 

1£ symptoms are unilateral or asymmetrical and responding to lateral 

forces, continue with this management as outlined in section above, 

Management -lateral component, no lateral shift. 

If symptoms are central and symmetrical, responding to extension 

forces and the lateral shift is abolished, continue wilh management 

in the sagittal plane as outlined in Chapter 25.  
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Patient is unchanging 

If the initial session resulted in correction of the shift and centralisation 

of symptoms, albeit temporarily, but the patient is now back to as 

they were, then the same procedure as the previous day is gone 

through again. The importance of maintaining posture correction, 

of returning home after the session and not to work and performing 

the appropriate exercise immediately when they arrive home and 

regularly thereafter should all be emphaSised. 

If improvement ceases, force progressions become necessary. For force 

progressions with the lateral principle, see Management - lateral 

component, 110 lateral shift. 

Patient is worse 

If the patient reports that every attempt to correct the lateral shift 

exacerbates the distal pain, and this is confirmed in the clinic, further 

attempts at correction should not be made. 

rotation in flexion (Procedure 23) 

• rot ation mobilisation in flexion (Procedure 2 4) - these 

procedures can give some patients temporary relief. 

Failure to reduce derangement and improve symptoms is not 

uncommon in this group, especially under t he following 

circumstances (McKenzie 1 972): 

symptom duration for longer than twelve weeks 

• ipsilateral shift 

• constant sciatica with neurological deficit. 

If there is no change in symptoms, or the patient is worse, then the 

patient is a non-responder - the derangement is irreducible. The 

patient is unl ikely to respond to mechanical therapy and other 

management considerations or further investigation should be 

contemplated. 
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I 
Photos 1 62, 1 63, 164, 1 65: 

Flexion in lying ( 1 62). Flexion in sitting ( 1 63). Hexion ill slClndillg (J 64). 
Flexion in sitting witb pCltient oue1preSSu.re (1 65). 

1 62 1 63 

1 6 5  

1 64 

Flexion principle 

Uncommonly, some patients with unilateral or asymmetrical 

symptoms with pain to the knee require [[exion forces in their 

reduction. Management using the [[exion principle is exactly as 

described in Chapter 25 .  The same starting procedures and force 

progressions, if needed, are used. In some instances of unilateral or 

asymmetrical symptoms, flexion Lechniques with a laLeral componenL 

may be required. 

Procedure : 

• flexion in lying (Procedure 1 8) 

Regularity: 

• ten times every 2 - 3 hours. 

Progressions - usually required on the firsL day or after a few days : 

• flexion in sitting (Procedure 1 9) 

flexion in standing (Procedure 20) 
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/66 

1 68 169 

Pbotos /66, J 67, J 68, 

169' 
Flexion in step standing 

(166/167). Rotation in 

flexion (168) . Rotation 

mobilisa lion in 

flexion (169). 

AILernatives with laLeral component: 

nexion in step standing (Procedure 22) 

rotation in flexion (Procedure 23) 

rotation mobilisation in nexion (Procedure 24) 

rotation manipulation in flexion (Procedure 2 5) .  
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27: Management of Derangements 

- Unilateral Asymmetrical to 

Below Knee 
(Previously Derangements 5, 6) 

Introduction 

For overview of  treatment pathways in derangement,  see first section 

in  Chapter 25 and Figures 25.1 and 25. 2 .  

This chapter describes the management of  patien ts with distal leg or 

cal f pain with and withouL neurological signs and symptoms. These 

patients were those preViously classified as derange ments 5 and 6 

(McKenzie 1 981) The occurrence of specific back pain with clear 

aetiology is greater in this group as it includes those with sciatica 

and, less commonly, those with spinal stenosis. The occurrence of  

sensory or  mOLOr defic i t  or neural tension signs attest to irritation of 

Lhe nerve root .  However, nerve root involvement cannot be ruled 

out i f  these signs or syrnptoms are absent ,  as the occurrence of  

objective neurological signs is a variable, not  absolute , accompaniment 

of nerve roOL irritation . Although this chapter concentrates on specific 

pai n ,  namely sciatica ,  i t  should be recognised that not all  distal leg 

pain results from nerve root irri tat ion (Rankine et al. 1998) . Somatic 

pain mechanisms, such as intra-discal, zygapophyseal and sacro-iliac 

joint pathology can also cause symptoms below the knee (Schwarzer 

et al. 1994b, 1995a, 1995d) . 

Management is described according to whether symptoms have been 

present for more or less than three months, and whether symptoms 

are constant or intermittent .  Management of reducible derangements 

is the same in  these di fferent  s i tuat ions and is  as described for 

unilateral asymmetrical symptoms to the knee (Chapter 26) . The 

sagittal plane is i nit ial ly explored; if there is an unfavourable or lack 

of  response to extension procedures ,  the lateral component  i s  

in troduced .  This process o f  determining the appropriate loading 

strategy and the appropriate force progressions is  reviewed in the 

section Fi rst twelve weeks - constant sciatica, reducible derangement. 

What is differen t  within these differen t  t imescales and frequency of  

symptoms are the d ifferential diagnosis and  the  prognosis. 

Sections in this chapter are as fol lows: 

differential diagnosis 
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management of derangement - unilateral asymmetrical below knee 

• management - first twelve weeks or three months 

1 .  constant sciatica -f irst twelve weeks 

2 .  in termittent sciatica - first twelve weeks 

• management - sciatica after twelve weeks 

3 .  constant sciatica - after twelve weeks 

4. intermillent sciatica 

different ia l  diagnosis derangemen t ,  nerve root adherence and 

nerve root entrapmen t .  

repeated movements. 

Differential diagnosis 

Established musculoskeletal causes of nerve root problems, which 

may be suspected clinically but n eed paracl inical investigations to 

be confirmed, are as fol lows. These entities are described in more 

deta i l  e lsewhere : 

• disc herniations 

• central canal stenosis 

lateral canal stenosis. 

Disc herniatio ns may be classif ied as follows (Chapter 6) : 

• protrusion - reducible 

• protrusion - irreducible 

• extrusion - irreducible 

sequestration - irreducible 

• entrapment - irreducible . 

The most common cause o f  sciatica or nerve root irri tation is a disc 

herniation (Spitzer et a1. 1987) These are predominantly postero

la tera l , impl ica t ing  f lex ion as an aet io logical and aggravat ing 

mechanical factor (Ninomiya and Muro 1992) . Less than 10% of 

herniations are purely lateral i n  direct ion.  The plane o[ fissures and 

d i rect i o n  of hern iat ion routes has i mportant  i mp l i ca t i o ns for  

appropriate management .  See Chapter 4 on in tervertebral disc [or 

m ore detai l. Successful  conservat ive m anagement  depends on 
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whether it is reducible rat her than i rreducib le .  The other wel l

established cause of d istal leg pain wi .th nerve root i rritation is spinal 

stenosis (Chapter 13). This differential diagnosis is considered  there 

(see Table 1320) 

The natural history of sciatica al lows many, a l though not a l l ,  patients 

to recover event ually (see Chapter 5). In many patients,  resolution 

of  pain and restoration of func t ion  may be acce l era ted wi th  

appropriate mechanical procedures. However, the  recovery period 

for others may sometimes be extremely prolonged .  A few patients 

may fai I to obtai n lasting re l ief  and these may develop significant 

long-term physical and psychological disability. Both disc herniations 

and spinal stenosis may be managed surgically, and this is discussed 

in Chapter 1 3 .  Here we are concerned wi th the conservative 

managemcnt of derangements with distal leg symptoms, wi .th or 

without accom panying neur ological signs and symptoms. The key 

clinical d istinction is between those condi tions that will respond to 

conservative management - that is,  a reducible derangement - and 

those that will not -an irreducib le derangement or spinal stenosis. 

Sciatic pain, for the first twelve weeks following onse t ,  arises direct ly 

from the displaced discal t issue i n  contact with or adjacent to the 

nerve root complex .  There may be i nd irec t  tens ion or d i rect  

compression of  the nerve root. Symptoms may be generated by direct 

mechanical stresses, or indirectly, inducing swel l ing around the root 

and causing ischaemia. Alternative ly, symptoms may be due to  

chemical i rritation of  the  nerve root . Over the first few months there 

may be a reduction of swelli ng at the site of the displacement and a 

gradual lessening of  distal pain and pain in tensity. This is usually 

accompanied by a gradual improvement in  function. Many patients' 

symptoms show signs of recovery within the first few months. W hen 

a reducible derangement is present ,  mechanical therapy can speed 

up the natural  recovery, but when there is an irreducible derangement ,  

mechanical therapy cannot affect the natural history. 

While sciat ic symptoms persisting beyond twelve weeks from onset 

may still be caused by the disc herniation i tself, there is the possibi l i ty 

that secondary complicat ions may be responsible  for continuing leg 

symptoms. Nerve root entrapment , due to the d isc or to bony changes 

in the spinal canal or intervertebral foramen, or nerve root adherence 

due to scar formation, may now be the cause of the symptoms. The 

key clinical dist inction is between an active pathology that we are 

C H A PTER TWENTY-SEVEN 1625 



6261 CHAPTER TWENTY-SEVEN THE LUMBAR SPINE: MECHANICAL DIAGNOSIS & THERAPY 

able to i nfluence with mechanical therapy - that is ,  a derangement 

or reducible herniation - and an inactive pathology that will only 

change slowly over time, if at  al l .  The lat ter is due to teLhering of the 

nerve root or compression or tension of  the nerve root from an 

irreducible d isc herniation or from bony changes. 

Management of derangement - unilateral 
asymmetrical below knee 

For the sake of clarity, the description is divided into the management 

of  the disorder in the f irs t  twelve weeks or three months from onset 

and after twelve weeks from onse t .  From about this t ime sympLom 

persistence may be due to secondary complications of the original 

disc hernia t ion .  Onset in this context re fers to  the time since 

commencement of leg symptoms and not from the onseL of coexisting 

back pain,  which may h ave preceded sciatica by many months. In  

the  follOwing sections management is  described in  the categories of  

patients shown in  Table 2 7 . 1 (also see Figure 27 1) 

Table 27.1 Management of sciatica 

Management fi rst twelve weeks: 

1. Constant sciatica 

a) reducible derangement 

b) irreducible derangement 

2. Intermittent sciatica 

a) reducible derangement 

Management after twelve weeks: 

3. Constant sciatica - improving 

a) resolving derangement - unchanging 

b) reducible derangement 

c) irreducible derangement / nerve root entrapment 

4. Intermittent sciatica 

a) reducible derangement 

Development of adherent nerve root 

b) adherent nerve root (Chapter 29) 
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Figure 27.1 Classification pathway for sciatica 

Symptoms less than 12 weeks Symptoms more than 12 weeks 

t t 
lmermillenl radicular symploms Conslant radicular symptoms 

���". Adherent 
nerve rootl 

Reducible derangement lrreducible derangement 

I See Chapter 29 for detail 

Management - first twelve weeks or three months 

1. Constant sciatica - first twelve weeks 

In  the early stages, leg symptoms are constant i n  many patients.  

Sciatica may remain constant for eight to twelve weeks and even 

longer in extreme cases. The presence of constant sciat ica indi cates 

Lhat the volume and location of displacement causing compression 

and or tension of the nerve root is unremitting and the pat ient is  

unable to r ind any movemem or posit ion that gives lasting relief . 

AILhough many such patients wi l l  respond favourably to mechanical 

therapy, a large number will have pathology that will not be amenable 

Lo conservaLive management.  

When irriLation of the nerve root is constant ,  neurological deficit is more 

l ikely. This may present as constant numbness i n  the big toe or lateral 

border of the foot , andJor as marked weakness of dorsiflexors, extensor 

hallucis longus or gastrocnemius. When neurological motor deficit is 

present, the chance of success using mechanical procedures is less. The 

presence of sensory deficiL alone is not  necessari ly a poor prognostic 

indicator. Assessment should proceed with care; if at any point a 

signi ficam increase i n  peripheral pain or paraesthesia is provoked, i t  

is unwise to continue with mechanical testing i n  that d irection . 

The pain of sciaLica can be Significantly exacerbated if patients with 

these symptoms are subjected to an over-vigorous physical examination. 

Flexion has the possible effect o f  causing further displacemen t ,  and 

repeated movement testing in  this direction can quickly worsen the 

condition . From the history itself and from observation of the patient's 

restriction of general mobil i ty, it should be possible to identify those 

patients with severe symptoms who require par t icular care .  The 

mechanical evaluat ion of such patients must be l i m ited to the 
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application of essential elements only. In the early stages of applying 

the mechanical evaluation and during the treatment of the patient 

with acute constant sciatica, close attention should be paid to 

symptom response. 

In patients with constant sciatica, it is impossible LO predict the likely 

outcome of mechanical therapy until the static and dynamic 

mechanical evaluation has been completed, usually over several days. 

Our ability to effect beneficial change in the volume and location of 

displaced intradiscal tissue is entirely dependent on the integrity of 

the annulus fibrosus. A ruptured or incompetent annulus will not allow 

any lasting alteration in the location or volume of displaced tissue when 

reductive pressures are applied to the affected segment. In contrast, an 

intact competent annulus not only restrains further displacement, 

but also allows a reversal or existing displacement. 

1 a. Reducible Derangement 

Assessment 
From the history and physical examination of the patiem with constant 

sciatica, it may become apparent that a decrease or centralisation of 

pain is possible. This conclusion can be confirmed when a decrease, 

abolition or centralisation of symptoms occurs with extension or 

lateral procedures and lordotic sitting postures Should the symptoms 

remain improved following extension procedures, the diagnosis can 

be confinl1ed. The conclusion can also be confimled ir extension postures 

and movements worsen distal symptoms, but lateral rorces decrease, 

abolish or centralise them. 

It is sometimes the case that, following the evaluation, the patiem 

experiences a return of symptoms within ten to fifteen minutes. After 

decrease or abolition of symptoms, it is sometimes useful to ask the 

patient to walk about in the corridor and monitor the sympLOms. If 

symptoms recur, the reductive process should be repeated, and care 

should be taken that the patient maintains the lordosis as they get up 

from the plinth. The patient should be advised to repeat the reductive 

movements over the follOWing twenty-four hours and to be especially 

attentive to maintenance of lordosis after perrormance or the exercises. 

In this way a more stable reduction may be achieved and the patient 

report that symptoms remain improved following each exercise 

session. Thus the mechanical diagnosis and management programme 

is confirmed. 
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Management 
Identi ficaLion o r  the treatment princi pIe that abolishes, decreases or 

central ises symptoms and improves mobihty and function is the key 

to management Many reducible derangements have a d irectional 

preference [or extension .  However, a sizeable  proportion of these 

problems with symptoms below the knee need additional lateral forces 

in their reduct ion,  and so awareness of this option needs to be 

mainta. ined during assessment and management . 

Any posit ion or movement t hat enhances sciatica should be i dent i fied 

and tem porari ly avoided during the reductive process and during 

maintenance o f  reduction .  In this regard,  as has been noted already, 

nexion can easi ly aggravate symptoms due to  i ts abil i ty to enhance 

posterior displacement .  This e ffect can be particu larly marked with 

sustained postures. 

Assessment thus proceeds as outlined in  the previous chapters: 

1. If a deformity o f  lateral shi ft is presen t ,  i mmediate consideration 

is given to lateral forces .  Sagi ttal forces are contraindicated 

in itial ly, when lateral procedures are always used. Sagittal forces 

may become necessary later. See section Management - lateral 

component , soft or hard lateral shift (Chapter 26, page 6 15) .  

2 .  If no deformity of  lateral sh i ft is present ,  exploration of sagittal 

plane rorces proceeds as outl ined in Chapter 26.  

3 .  If a deformity of kyphosis is presen t ,  the procedure o f  sustained 

extension is necessary in  order to ensure a gradual resumption 

of  the lordosis. In  t hese instances i[ extension is attempted too 

quickly, symptoms will be dramatically aggravated . On m ost 

occasions the presence of kyphosis i n  sciatica indicates an 

irreducible derangement .  

4 .  Sagi ttal movements are explored initial ly. Search [or c lues in 

the history thaL may suggest directional  preference (see Tab les 

24 . 5  and 24 9).  If distal pain worsens or pain peripheralises ,  

i nt roduce a lateral component .  Use force progressions  as  

necessary and to con rirm d irect ional pre ference. See  section 

Assessment - determining the appropriate strategy (Chapter 26, 

page 602) [or cl in ical reasoning process. 
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Photos 170, 17 J, 172, 173, 174, 175, 176, 177, 178: 

[,)ling prone ( l70).l:)ling prone in extension (171). /oxtension in lying (J 72/173/ J 74). Extension ill sfcmdhlg (J 75). 

Extension in lying with clinician ovel1Jressw'e (J 76). Extension mobilisation (J 77). Posture cO/Tee/ion (J 78). 

170 171 

173 174 

176 

177 

178 

• 

• 

• 

172 

175 

lying prone (Procedure 1) 

lying prone in extension (Proced

ure 2) 

extension in lying (Procedure 5) 

posture correction (Procedure 4) 

extension in standing (Procedure 9) 

extension in lying with clinician 

overpressure (Procedure 6a) 

extension mobilisation (Procedure 

7). 
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5 .  I f  during extension procedures there is a worsening of  peripheral 

pain or peripheralisation of pai n ,  sagi t ta l  p lane forces are 

abandoned and exploration of lateral forces is conducted as 

outl ined in the previous chapter. Equally, i f  symptoms are 

unchanged, the lateral component is explored .  When the 

symptom response is indeterminate, it is important to compare 

symptom response to sagittal movements with the symptom 

response to movements addreSSing the lateral component and 

determine if there is a clear directional preference. Determining 

the best strategy requires applying a cl inical reasoning process, 

and overpressures and mobi lisation may be considered on day 

one , and definitely used on day two, to help determine the 

appropriate loading. See section Assessment - determining the 

appropriate strategy (Chapter 26, page 602) for clinical reasoning 

process to determine appropriate management . 

Lateral procedures usually involve movement of the hips away from 

the pain. Thus a patient with le ft -sided pain will move hips to the 

right for extension in lying with hips off centre or side gliding. This 

would be the most common direction used ,  but if no favourable 

response is generated, the other direction should be explored . See 

secLion Management -lateral component ,  no lateral shift (Chapter 26, 

page 6 10) for more detail . Consideration of the lateral component 

may include the follOwing procedures: 

• extension in lying with hips off centre (Procedure 11) 

eXLension in lying wiLh hips off centre with clinician overpressure 

(Procedure 12) 

side gliding (Procedure 16) 

• extension mobi lisation with hips off centre (Procedure 13) 

• rotaLion mobil isation in extension (Procedure 14) 

rotation in flexion (Procedure 23) 

rotation mobilisation in  flexion (Procedure 24) 

flexion in step standing (Procedure 22) .  

The progreSSions are l isted in  the  order that most frequently generates 

a favourable  c l in ica l  respon se . However in de termin ing t h e  

appropriateness o f loading strategies some flexibility i n  the application 

of procedures may be required .  Application of force progressions  and 
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Photos 179, 180, 181, 182, 

183, 184, 185,186· 

t:xtensioll ill lying with hips 

oJf centre, hips IIsuafly shi/ied 

au,ay.from the pain (179). 
extension in lying with hijJs 

ojl centre with extension 

o/JerjJressure (180). Extension 

ill lying with IJiPs off centre 

with lateral o/Je/jJressure (181). 

Side glide in standing, hips 

tlsllofly shiJled away.from 

the pain (182). Rotation 

I/I.obilisatioll in extension -

pressure on alternate sides 

(183). Rotation mobilisation 

ill extension - IInilateral 

pressllre Oil apjJrojJl·iate side 

(184). Nolation in flexion 

(185). Rotation mobilisation 

ill/le.'ioll (186). 
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179 180 181 

182 183 184 

185 186 

Jorce alternatives should always be conducted with due consideration 

given to clinical reasoning and attentive interpretation oj symptomaLic 

and mechanical responses. 

The procedure that is found to abolish, decrease or centralise pain is 

the procedure that is adopted in management. This is altered if 

symptom response changes. 

After reduction of derangement, nexion procedures should be 

introduced to ensure stability of reduction and full recovery of 

function (Chapter 24, page 568) 



MAN AGEMENT OF DERANGEMENTS - U N I LATERAL ASYMMETRICAL 
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1 b. Irreducible derangement 

Assessment 
When, during the  ini tial mechanical evaluation of patients with 

constant sciatica, all movements cause an increase in  radiating pain 

and no position can be foun d to proVide lasting relief, it is l ikely that the 

derangement is irreducib le .  Should further evaluation on successive 

days can rirm that finding, additional attempts at reduction should 

be abandoned . 

Derangements causing constant sciatica are o ften irreducible by 

mechanical means during the first few weeks after onse t .  Clues to 

distinguish a potentially reducible protrusion from an irreducible 

extrusion or sequestration can be gained from the history and physical 

examination (Table 272). The conclusion that a derangement causing 

nerve root compression and or tension is irreducible will be made 

over up to rive sessions during which period the findings obtained 

from the init ial mechanical evaluation will  be unchanged and, in 

some cases, symptoms may be exacerbated.  

Table 27.2 Distinguishing between sciatica due to a protrusion 

or an extrusion/sequestration - features are variable 

Disc protrusiol1 

LBP =/> thigh / leg pain 

Gradual onset leg pain 
Onset leg pain LBP remains 
the same 

Postural variation ++ 
Variable back and leg pain 

1 nterm iLLent / consta11l pai n 

l11lermitte11l / consta11l tingling 

Variable deformity 

Variable weakness 

Moderate / variable tension signs 

Moveme11ls able to decrease, 
abolish or ce11lralise symptoms 

Possible related neck pain 

LBP = low back pain 

Disc extrusi on/sequestratiol1 

Leg pain» LBP / No LBP 
Distal pain ++ 

Sudden onset leg pain 
Onset leg pain LBP eases or goes 

Less postural variation 

Constant pain 

Constant numbness 

Constant deformity or no deformity 

Motor deficits 

Major, constant tension signs 
Crossed straight leg raise positive 

Moveme11l increases distal symptoms 
No movement able to decrease, 
abolish or centralise symptoms in 
a lasting way 

Severe restriction walking capacity 

Source: Kramer 1990; Brismar ci cd. 1996; Beattie el (II. 2000; Pople and Griffith 1994; Vucetic 
cl ell. 1995; Uden and L�ndin L987; McKenzie 1981;Jonsson el al. 1998;Jonsson and Stromqvist 
1996b; Zanoli cl [/1. 200 I 

CI- I A I 'TER TWENTY-SEVEN 1633 



6341 C H A P T E R  TWENTY- S EVEN T H E  LUMBAR SPI N E :  MEC H ANICAL  D I AGNOS I S  & THERAPY 

It is sometimes the case that certain movements can be found to 

temporari ly reduce or sometimes even abol ish distal symptoms in 

patients with irreducible derangement . This usually occurs with 

procedures performed in  the u n loaded posi t ion .  However, the 

symptoms do not remain better and return immediately when loading 

is reapplied or when a change of position occurs . The movement is 

insufficient to provide a lasting reduction of displacement , or e lse 

the annular wall is incompetent or breached and is unable to provide 

a barrier to protect the nerve root .  In such cases it is l ikely that any 

reduction will  be unstable and if after a week or two no improvement 

results ,  further attempts at reduction are probably unwarranted. 

Assessment will proceed as normal first in the sagittal plane , with an 

examination of the effects of flexion , extension and curve reversal 

with posture correction . The effects of lateral forces will then be 

explored .  Most repeated movements wil l  cause an i ncrease and 

temporary worsening of peripheral symptoms, although sometimes 

certain movements may have no effect .  

Management 
Where irreducible derangement is the cause of severe constant 

sciatica, one to three weeks of relative rest and pain medicaL ion may 

assist i n  the reduction of pain and allow a more stable repair during 

this early period . Subsequent evaluation could be considered after 

sufficient time has passed ,  but a course of treatment can be justified 

only if it  is possible now to affect the symptoms or if the symptoms 

have changed to become intermittent. 

Bed-rest has been shown to be no more effective than 'watchful 

waiting' in acute sciatica (Vroomen et al. 1999) .  The value of NSAlD 

therapy for sciatica is unproven , according to one sysLematic review 

(Koes et al. 1997), and has been shown to be ineffecL ive in one trial 

(Weber et al. 1993) .  Saal and Saal (1989) reported on an aggressive 

treatment programme , including exercises and injections, for sixty

four patients with herniated discs. Functional recovery and return 

to work was achieved by over 90%; a sub-group with extruded discs 

had a 100% return-to-work rate . Sick leave was substantial , averaging 

four and a half months, and six patients came to surgery. 

Sciatica alone is not  a sufficient indication for surgery. Segmental 

signs and symptoms and a demonstrable disc herniation from an 

imaging study are also usual requirement s .  Furthermore , surgery is 
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usually only considered a fter  fai l ure o f  four to  s ix  weeks o f  

conservative treatment (Hoffman et al. 1993) I f  improvement is 

perceived ,  the decision to surgically intervene should be further 

delayed. Because of greater symptomatic severity from non-contained 

disc herniations, they are more l ikely to come to surgery earlier than 

contained lesions.  However, i f  such patients can tolerate the first 

two months, which is the worst period,  conservative management 

can be successful (Ito eL al. 2001) The patient should be encouraged 

to remain act ive and commence a programme of general exercise 

during the period of recovery so that function is maintained.  

2. Intermittent sciatica - first twelve weeks 

2a. Reducible Derangement 

Assessment 
When sciatica is intermit tent, symptoms and signs are usually less 

severe - as in  the protrusion column, Table 2 7 . 2 .  Intermittent 

symptoms of  sciatica suggest a much better prognosis than constant 

symptoms This may be so even if  the patient presents with associated 

neurological signs or symptoms or nerve tension signs.  Patients may 

describe nuctuating symptoms in their leg and back , or constant 

back pain and variable leg pain. The variability of leg pain may present 

in a variety of ways, for instance that it is absent  in the morning, but 

returns in the afternoon and evening. Other patients may describe 

that their sciatica, which was constant ,  is now intermitten t .  

This history suggests that spontaneous resolution of  the derangement 

is occurring and we should identify procedures that will accelerate 

recovery We should also ensure that nothing is done that will interfere 

with t he spontaneous resolut ion already u nder way The patient's 

description of activities that aggravate and improve the condition 

wil l  lead to  the appropriate procedures for treatment .  

When the  patient describes intermittent sciatica since onse t ,  it  is 

most l ikely that the derangement is rapidly reducible . They may 

explain that the leg pain ceases or decreases during certain activities 

and posi t ions .  I t  then remains better for hours until i t  is aggravated 

again by other activities. Some patients are unable to relate the 

variabi l i ty of symptoms to part icular activit ies and report that 

symptoms fluctuate for no apparent reason. I f  symptoms of sciatica 

can change in intensity or disappear for periods during the day, i t  is 
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likely Lhat aggravating and relieving mechanisms can be easi ly exposed 

from the history and/or the dynamic mechanical evaluation. 

In some cases the pat ient may have only brief periods in the day 

when no pain is felt .  The fact that the leg pain may cease totally for 

only ten to fifteen minutes is an indication Lhat the 10caLion or vol ume 

of displacement, a lthough significant ,  can be affecLed under certain 

specific circumstances. Usual ly it is  a posiLion rather Lhan a movemenL 

thaL achieves such an effect .  We need Lo know whaL circumSLances 

cause the distal symptoms to appear and disappear; in oLher words, 

what loading strategy increases and what reduces the derangement! 

Neurological deficit is less l ikely LO develop, as even shon periods 

without roOL compression or tension allow phYSiological recovery of 

the nerve root . Sensory or motor deficits will mosLly be absenL, bUL if 

present are l ikely be mild,  variable or recovering. Tension signs, such 

as the SLR test , wil l  frequent ly be negative , mi ldly posiLive or variable .  

From the mechanical evaluation or more of Len dur ing static loading 

while history-taking, it will  be found thaL the effecL of flexion is Lo 

aggravate symptoms. For i nstance , during static s i L L ing or with 

repeated appl ication of flex ion performed in standing,  d is ta l  

symptoms will appear or, i f  already presenL ,  will progressively increase 

or peripheralise The pain  wil l  be experienced during the movement 

itse l f  and not just at end-range. In some paLients the range of eXLension 

and perhaps oLher movements wil l  become progressively  reduced as 

obstruction i ncreases consequ e nt to funher displacemenl. The 

i ncreased pain remains worse as a resul t .  However, Lhis simultaneous 

change in  pain and movement  pattern also indicaLes thaL certain 

movemen ts can st i l l  in fluence the location and or magniLude of the 

d isp lacement .  

This e ffect should be confirmed following the assessmenL of the effecLs 

of repeated extension i n  lying. This should cause the sympLoms LO 

decrease , abolish or centralise . Simul taneously, the range of eXLension 

should also improve 

I f  extension procedures cause a worsening of distal sympLoms or 

peripheralisation, then lateral forces should be explored .  

Management 
For patients wiLh intermi Ltent sciaLica, managemenL is the same as 

those with constant sciatica due to a reducible derangemenl .  The 
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direct ional preference must first be identified - treatment principles 

wi ll  generally be extension or lateral . Most o f  these conditions are 

aggravated by flexion activities. 

Assessment thus proceeds as outl ined previously: 

1 .  If a deformity of lateral shift is present ,  immediate consideration 

is given to lateral forces and sagittal forces are contraindicated .  

See section Management - Lateral component, soft or hard lateral 

shift (Chapler 26 , page 6 15) 

2. If no deformity o f  lateral shifl is present, exploration of  sagittal  

and frontal plane forces proceeds as ou t lined above under 

Reducible derangement (section la, page 628) . 

For those palients with i ntermittent sciatica, progression of  forces 

can be applied more conf ident ly, rapidly and e ffectively than is the 

case where symptoms are constant .  

Management - sciatica after twelve weeks 
If patients attend [or their initial assessment with sciatic symptoms 

lhal have been present for more than twelve weeks, d ifferential 

diagnosis sti l l  includes reducible and irreducible derangements, but 

also should include adherent nerve root . I f  patients are already under 

successful management ,  and the twelve-week mark is crossed ,  there 

is obviously no need to reconsider treatment .  Intervention at  this 

point depends partly on the status of the condition - whether it is 

improving or unchangi ng. The type o[ intervention then depends on 

what is continuing to cause s)'lTIptoms -is i t  the original derangement, 

or is it now scarr ing [rom the initial damage? If the derangement is 

sli l l  lhe cause of symptoms, is this reducible or irreducib le? 

3. Constant sciatica - after twelve weeks 

3a. Improving constant sciatica 

Assessment 
Many patie11ls with a resolving derangement exper ience improving 

back and distal symptoms beyond twelve weeks. These patients state 

that they have experienced a slow and gradual reduction in pain and 

an improvement in  their general mobi l ity, which continues at the 

present time. With a slow but progressive reduction in displacement 

or with progressive scarring in  the region of injury, recovery from 

intervertebral disc herniation may conlinue for many months.  
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Management 
Improvement may be occurring spontaneously or may be as a result 

of treatment .  Whichever the case , nothing should be done LO alter 

the conditions or environment conducive to the eventual resolution 

of the derangement. If improvement is occurring spontaneously, it is 

o ften better to allow nature to take its course rather Lhan apply 

mechanical therapies that might disrupt this process. If improvement 

is apparently in response to treatment ,  i t  is unnecessary to use 

additional procedures. Progressive interventions may nOL always 

provide the expected response . I f  the patient wishes to speed up the 

process of recovery, or if improvement  ceases ,  assessmenL  and 

management should proceed as follows: 

Deformity of either lateral shift or kyphoSiS is less li kely LO be present 

at this stage when the symptom status is improving. When the sciatica 

has actually resolved,  some patients are left with a significant and 

visible lateral shift, which has become a dysfunction of lateral glide 

many months or years later. 

Management is as described above for first twelve weeks (secLion la ,  

page 628) . 

3b. Reducible derangement 

Sometimes derangements do not demonstrate the good natural history 

that is commonly seen . Symptoms do not necessarily spontaneously 

improve over the f irst few months, but may nonetheless respond to 

mechanical therapy. A normal mechanical assessment as detailed 

above , to look for symptom response to loading strategies, should 

be carried out . 

1 .  A re levant lateral deformity may unusually stil l  be presenL at 

this point in  t ime . If i t  is, both lateral and extension forces can 

be explored .  

2 .  Management i s  as described above for first twelve weeks (section 

l a, page 628) . 

3c. Irreducible derangement - nerve root entrapment 

I f  constant sciatica -totally resistant to mechanical therapy - persists 

beyond twelve weeks from onset and shows no signs of improving, 

the cause is a lmost certainly a large irreducible discal hernia. The 

bulging annulus or displaced disc material , now in a state of fixation 

by fibrous repair, is incapable of moving and constantly causes Lension 
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or compression o f  the nerve root .  Inescapable entrapment o f  the 

nerve root results and thus sciatic symptoms are fel t  constantly. 

Because of the extent of the formation o f  scarr ing and fibrosis, 

resolution is unl ikely. In  essence this is a form of  spinal stenosis, in  

which the narrowing about the nerve root is caused by discal tissue 

rather than bony tissue . 

Assessment 
Patients with nerve root e ntrapment  describe leg pain and in many 

cases numbness that has been present for longer than twelve weeks. 

The pain and or numbness never cease ; the in t ensity oj the symptoms 

reduced in the Jirst mon th, but improveme n t  stopped some weeks or 

months ago. Since that time there has been no change in either pain 

in tensity or mobi.lity. The symptoms are aggravated by many activities, 

but subside to their former level within thirty to sixty minutes. The 

patient may have noticed that activity seems to improve mobil i ty for 

a t ime, but difficulty, especially with forward bending, reappears soon 

after resting. They often report morning stiffness and worse pain in 

the morn ing. 

The key test movement in the identification of  nerve root entrapment 

is  flexion in standing. At the commencement of  the mechanical 

evaluation, the range of flexion performed in  standing will always be 

restr ic te d .  Repeated a p p l ic a t i o n  of f le x i o n  i n  s t a n d i n g  w i l l  

demonstrate a progressive increase in  the range o f  motion .  These 

may cause some increase of sciatic symptoms as each movement is 

performed .  If pai n  is experienced, it will be felt during the movement 

and through to end range, but soon subsides to the original in te nsity, 

and is no worse afterwards. The distal symptoms are not  worsened 

in a lasting way. In some instances there is a temporary decrease in 

symptoms as a result of the standing flexion test, but they soon return 

to their normal level of  intensity. The key to identification is the 

mechanical response to repeated flexion in  standing. The range of  

flexion movement  wil l  be  Significantly i ncreased follOwing completion 

of the standing flexion tests. 

Should the patient then be i nstructed to move about or walk for five 

or ten minutes fol lOWing the repeated application of flexion i n  

standing, the symptoms will go back t o  their former i ntensity and 

the range of movement wil l  return to its former restricted leve l .  

Irrespective of how often the  procedure is applied, a temporary 
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increase in movement and a temporary change in pain follows, but 

the patient does not remain better as a result ,  nor does the practice 

of the exercise for weeks affect improvement. Excessive repetition 

may cause an increase in  al l  symptoms, but this exacerbation usually 

subsides overnight. 

Where entrapment by an irreducible derangement is the suspected 

cause of persisting symptoms, repeated extension in standing or lying 

will usually increase sciatic symptoms, but at this stage in the course 

o f  the disorder further disp lacement is un l ikely. Because of the 

immovable displacement ,  repetit ive extension wil l  cause increased 

compression of the nerve with each repetit ion , result ing in an increase 

of distal pain .  This increase usually occurs at a li mited end-range 

and then subsides on return to the neutral position . There is l itt le 

point in  subjecting the patient to repeated extension exercise when 

the only outcome wi l l  be a temporary increase in pain .  

Nerve root  entrapment is an irreduc ib le  derangement  wi th  a 

characteristic type of  presentation. Other irreducible derangements 

may display si milarly i nactive pathology that is not amenable to 

change . Repeated movements and sustained postures may i ncrease 

symptoms, which will  then be no worse. No movement will be found 

that is able to lastingly decrease, abolish or centralise the pain ,  nor 

change the mechanical presentation.  

Management 
I f  the pat ien t  has never undergone  mechanical assessment or 

treatment ,  a two-week trial to identify any potential for improvement 

should be undertaken .  If no change has occurred at the end of this 

period , it is un l ikely that mech anical therapy will assist in the 

reso lution of  this d isorder. Although remodelling of soft t issues over 

t ime by exercising is theoretically possible , it is not known whether 

specific exercise in this instance can accelerate this process. From 

c l in ical experience,  four or [Lve months o f  struct ured exercise 

programme failed to alter the symptoms in those pat ients will i ng to 

persevere with a quite painful treatment strategy. 

Given the natural history of  d isc hern iations outlined above, in which 

regression frequently occurs, especially with the larger herniations and 

extrusions, it would be hoped that spontaneous recovery might occur 

over time . During this period the patient should be encouraged to 

maintain activity and mobility. However, long-term studies of those with 
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severe sciaLica, which might include this group o f  paLients, reveal Lhat 

persistenL sympLams are common aL o ne year and after Lhineen years 

(Balague ci af .  1 999 ; NykvisL ei  aL 1 995) . 

4. Intermittent sciatica 

4a. Reducible Derangement 

SciaLic symptoms persisting in Lermittently beyond twelve weeks may 

do so because of a recurring derangement .  In cases where a weakened 

bUl sL i l 1  competent outer annulus resists fur ther d isplaceme n L ,  

sympLoms may appear a n d  disappear according to  the degree and 

duraLion of applied daily loading. Findings from history and physical 

examinaLion as wel l  as treaLmelll remain the same as described for 

imermi LLenL sciatica in the fi rSL Lwelve weeks. 

AssessmenL  Lhus proceeds as oUL l ined previously: 

1. ACULe deformity is un l ikely to be present  at  Lhis L ime.  If i t  is, 

bOLh sagiL ta l  and lateral forces should be exp lored. 

2 .  Management i s  as described above for first twelve weeks (section 

l a , page 628) . 

4b. Nerve root adherence 

A secondary cause of in LermiL Lem persisting sciatica is nerve rOOL 

adherence. Constant  sciatica becomes i n termitten t  as adhere nce 

develops. Thus symptoms will have improved from onse L ,  bUL will  

have become unchanging. l L  should be remembered that nerve rooL 

adherence may be developing or ful ly developed depending on Lhe 

time since onseL that the patiem is assessed. The longer sympLoms 

have been presem ,  the longer remodelling will take; a developing 

nerve roOL adherence may resolve much more quickly. 

If despi Le overall improvement the range of  flexion in sLanding 

remains l imiLed and unchanging, patiems may well have developed 

nerve roOL adherence . PaLienLs who remain cautious of resuming 

normal aC L i v i LY and move mem are l ike l y  candida Les  for th i s  

compl icaLion . Adherent nerve root also occurs sometimes i n  patiems 

who have had surge ry fo r sciat ica and  have n o t  received the 

appropriaLe rehabil itation exercise programme . Assessment should 

seek La differentiate beLween derange ment and adheren L  nerve root .  

H adherence is the cause of the remaining symp toms, such patients 

shou ld be provided with a sLrucLured exercise programme deSigned 
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to remodel any structures that are adherent or contracted . This 

management is detailed in Chapter 29 (page 675) .  

I f  sciatica persists beyond twelve weeks and i s  now fel t  i ntermittently 

rather than constantly, i t  is possible for the symptoms to arise from 

two causes: 

1 .  a recurring derangement 

2 .  the development o f  nerve root adherence o r  fibrosis. 

Adherent nerve root is a form of dysfunction and Lhe presentation 

and management is described in Chapter 29. A summary is presented 

below as adherent nerve root is one of the d i fferential diagnoses to 

be made in  patients with sciatic pain. 

Differential diagnosis between reducible derangement, 
nerve root entrapment and adherent nerve root 

The fol lOWing summary and Table 2 7 . 3  will  help to differentiaLe 

between patients whose sciatica is persisting because of a recurrent 

derangement  and t hose symptoms persist because of nerve rooL 

entrapment or adherence . 

Repeated movements 

In reducible derangement: 

Flexion 
Repeated application of flexion i n  standing or lying, or prolonged 

s louched sitting, produce the distal  symptoms or cause them to 

progreSSively i ncrease or peripheralise . The pain is experienced eluring 

the movement or posi tion , and the sciatica remains worse as a resul t .  

The patient's range of  extension and perhaps other  movements 

progressively reduce . The changes in both signs and symptoms 

indicate increasing derangement. 

Extension 
Repeated application of extension or maintenance of correct posture 

wi l l  cause the distal symptoms to decrease , abolish or centralise. 

The symptoms will remain better as a result. The patient's range of 

extension and flexion will  improve. The changes in both signs and 

symptoms i ndicate  red u c t i o n  of derangeme n t .  A l t e rna t ive ly, 

symptoms may worsen or peripherahse with extension movements 
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and postures, in  which case lateral procedures wil l  decrease , abolish 

or centralise symptoms . 

In entrapment 

Flexion 
During repeated flexion in standing, the range of movement wil l  

progressively increase . The distal symptoms wi l l  increase with each 

movement and t hen subside to their former level on complet ion.  

The pain is experienced during the movement i tsel f, and the distal 

symptoms wil l  not progressively worsen.  In  some patients symp toms 

may decrease during the repeated movement,  but also return to  t heir 

former intensity upon cessat ion of  movement .  

Such mechanical and symptomatic changes occurring i n  patients with 

entrapment are short - l ived. Once the patient moves about or waits 

for five or ten minutes, the syrnptoms will  return to  their former 

intensity and the range of movement wi l l  return to i ts former leve l .  

l rrespective o f  how often the procedure is appl ied ,  a temporary 

increase in  movement and a temporary change in  pain fol lows, but  

the  patient does not remain better as  a result nor  does the practice of  

the exercise for weeks effect improvement .  

Very in frequent ly, repeated flexion i n  lying may affect the symptoms 

during the performance of the exercises,  but the increase in range of  

motion and reduction of  pa in in tensity that occur fol lOWing the 

performance of flexion in standing do not resul t .  

Extension 
Repeated application of extension in standing or lying usually increase 

sciatic symptoms. The increase usually occurs at a l imi ted end-range , 

but the i ntensity then subsides to i ts former level on return to the 

neut ral posit ion.  

The patient with sciatica secondary to entrapment does not  respond 

to mechanical therapy, but over many months resolution may occur 

as adjacent structures accommodate the in trusion.  Many patients 

fail to recover. 
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In adherent nerve root 

Flexion 
Repeated flexion in  standing may cause the  distal symptoms to be 

produced towards and at the l i m i ted end-range of the movement ,  or 

may cause pain only in the  back and t ightness in the  leg. The pain 

t hen disappears on return to the upright position . The pain is not 

experienced during the movement i tself and does not worsen with 

repet i t ion.  The range of  mot ion is  l im i ted,  and does not  increase or 

decrease with repet it ion. 

Repeated flexion in  lying wil l  not produce distal symptoms, but may 

produce or increase localised symptoms in the lumbar spine or bUltock. 

Extension 
Repeated extension in standing or lying has l illIe or no dfect on 

sciatica in the presence o f  nerve root adherence . Some temporary 

localised pain may be produced in the lower back or bUl lock at l imi ted 

end-range . 

Thus, using repeated movements, it is possible to dist inguish between 

t hese apparently similar d isorders of derangement and entrapment 

and identify the patient with nerve root tension signs caused by root 

adherence . It must be noted,  however, that  studies to confirm the 

reliability o f  this method of  d i fferentiation await complet ion. These 

and other dist inguishing features of t h ese d i ffe ren t ent i t ies are 

summarised in  Table 2 7 . 3 .  

Table 27.3 Differentiating between a reducible derangement, an 

irreducible derangement/nerve root entrapm ent 

(NRE), and adherent nerve root (AN R) in patients 

with persistent l eg pain 

Cl in i ca l  Reducible Nerve root Adherent 
p resen tation derangemen t  ent rapment ncrvc root 

Stage Acule to chronic Ch ronic Chro n i c  

Slalus 1 m  proving!worsen ing! Unchanging Unchanging 
unchangi ng!varyi ng 

Symptoms Constamli nlermittenl Conslanl I n lermillenl 

Symptom Consisten lIi nconsistem Consislenl Consislenl 
Behaviour Variable AClivilY Te nsion 

Better/wo rsel increase, posilion 
centralising! no worse Produce, 
peripheral ising no worse 

Cont i nued next page 



MANAGEM ENT OF DERANG E M ENTS - U NILATERAL ASYM MET R I CAL 

TO B EL OW KNE E  

C l i n i ca l  Reducible Nerve root Adherent 
presen tat ion derangem ent  entrapment n erve root 

Aggravating Fl exion activities or All activities, Toe-touching, 
factors nexion and extension temporary long sitting, 

activities aggravation driving, 
walking 

Problems with Yes/no N o  No 
curvc reversal 

Relieving Extens ion or lateral No activities Avoidance of 
factors activities Some relief aggravating 

Lying with [actors 
movement 

Episod ic Yes/no No No 

Physical 
examination 

Deviati on in COnL ralateral > Contralateral / Ipsilateral 
nexion 1 psilateral ipSilateral 

Loss of flex ion Variable Moderate loss Moderate to 
Minor to maj or major loss 

Loss of Moderate to ma jor Moderate to Variable 
extension major  Nil to 

moderate 

Repeated m ovements: 

Flexion in Worsen or Increase, Produce , 
stand ing peri pheralise no worse or no worse 

PDM / E R P  decrease, E R r  
R O M  worse no better R O M  same 

r D M  
Increase ROM 
for 5 - 10 
minutes ,  then 
no better 

Extension in Better or centralise Increase, No effect or 
standing ROM betLer or no worse produce back 

worse or peripheralise * ROM same pain,  no 
worse 
R O M  same 

Flexion in Response similar to Increase, No effect or 
lying flexion in standing, no worse produce back 

but often less severe ROM same pain ,  no 
worse 
ROM same 

Extension in BeLLer or centralise Increase , No effect or 
ly ing ROM beller or no worse produce back 

worse or peripheralise * ROM same pain, no 
worse 
ROM same 

PDM = pain during movement E RP = end-range pain ROM = range of 
movemenL , and oLhe r  mechanical presentation .  

* w i t h  t h is response , lateral plane is investigated. 
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28: Dysfunction Syndrome 

Introduction 

In dysfunction syndrome, the mobility or function of soft tissues is 

reduced because of structural impairment. It is a painful disorder 

caused by loading or stretching tissue that is imperfectly repaired or 

has become adaptively shortened (McKenzie 1981, 1990).  Structural 

impairment arises from contractures, adhesions, scar tissue or 

imperfect repair, which in turn is the result of trauma, poor postural 

habit, degenerative processes or derangement (McKenzie 1981, 

1990) .  In dysfunction syndrome, structurally impaired tissue gives 

rise to pain with normal mechanical end-range loading. 

In the lumbar spine, dysfunction is the second most common mechanical 

syndrome after derangement, but still is not common, with difFerent 

studies classifying between 4% and 19% of patients in this syndrome 

(Razmjou et al. 2000a; Rath et al. 1989 in Robinson 1994) 

Derangement is the most common classification, but in some cases, 

following reduction, an 'underlying dysfunction' is revealed. The 

derangement is always treated first as the main source of symptoms. 

Any underlying dysfunction can then be addressed. Often after the 

derangement is reduced, no dysfunction remains to be treated. 

Sections in this chapter are as follows 

categories of dysfunction 

pain mechanism 

clinical picture 

physical examination 

• management of dysfunction syndrome 

• instructions to all patients with dysfunction syndrome 

• literature on stretching 

management of extension dysfunction 

management of flexion dysfunction. 
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Categories of dysfunction 

Dysfunction affects peri-articular, contraclile or neural SlruClures 

(McKenzie 1981, 1990; McKenzie and May 2000) .  In an arlicular 

dysfunction, end-range movement in one or more direclions, which 

puts tension or compression on the affecled slruclure, provokes l he 

pain. In a contractile dysfunction, pain is experienced during movement 

that loads the affected tissue, which can be active or resisled. Conlractile 

dysfunction occurs predominantly in tendons; muscle lissue, being 

well vascularised, in general heals uneventrully. The number of 

lengthy lendons laking heavy loads lhat exiSl in the limbs is probably 

the reason for the common occurrence of cont raclile dysrunclion in 

peripheral musculoskeletal conditions. Conlractile d ysfunclion is 

described elsewhere (McKenzie and May 2000). There is also a specific 

form of dysfunclion involving the nerve roOl or dura complex known 

as an adherent nerve root (ANR); this is described in Chapter 29. In 

this syndrome, placing tension on the course of the involved nerve 

reproduces symptoms. 

In extremity problems, it is relatively straightforward to distinguish 

articular from contractile dysfunction, whereas in the spine l he 

distinction is not so clear. In the spine the syndrome presents as 

articular dysfunction, but involvement or contraclile lissues cannOl 

be ruled out. 

In a spinal dysfunction, when normal movemem is auempled lhe 

range is restricted and structurally impaired tissues are premalurely 

placed on full stretch or compression. End-range art icular loading 

reproduces symptoms. Attempts to move further towards end-range 

results in pain. Mechanical deformation of rree nerve endings wil hin 

these l issues produces pain at a restricted range of movemenl. Once 

a painful restriction is reached, attempts to push furt her imo range 

increases the pain being expe ri enced as greal e r mec ha n i ca I 

deformation occurs within the abnormal l issue. The pain is fell at 

the end of the existing range and ceases when the end-range slretch 

is released. 

Dysfunction is classified by the direction that is limiled and painful, 

so in flexion dysfunction there is pain and limitalion of movemenl 

on attempting end-range flexion. In extension dysfunction lhere is 

pain and limitation of movement on attempling end-range eXl ension, 

etc. Dysfunction of ANR is deal t with separalely (Chapler 29) 
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Pain mechanism 

Dysfunction syndrome can follow a traumatic event or a previous 

derangemem, or may arise insidiously following poor postural habits 

or degenerative changes. 

Trauma 

Pain in the dysfunction syndrome should be seen in the comext of 

the healing process following soft tissue injury (see Chapter 3 for 

description of the healing process) . In ideal circumstances following 

tissue damage, regardless of the site of injury, healing passes through 

three stages (Evans 1980; Hardy 1989; Enwemeka 1989; Hunter 

1994; Wil le and Barbu11997; Barlow and Willoughby 1992; Carrico 

eL al. 1984) Each stage is necessary to restore the damaged structure 

to optimal function. 

Several factors can operate to promote a less than optimal repair if 

remodelling is not properly implemented. The granulation tissue that 

repaired the damage can later act as glue to p revent movement 

between tissue interfaces. There may also be increased molecular 

cross-lin kage - these processes may produce adhesion formation and 

impair collagen gliding (Hunter 1994; Donatelli and Owens-Burkhart 

1981) . Without the appropriate stresses, the scar tissue remains 

disorganised and structurally impaired. 

Collagen repair contracts from the third week unless appropriate 

stresses are applied. Contracture of old scar tissue may in fact occur 

for years after the problem originated (Evans 1980; Hunter 1994) . 

Failure to perform the appropriate tissue stretching leaves the repair 

process complete, but the remodelling stage incomplete - the 

individual may still be bothered by pain and limited function, and 

the tiSS'...le may be weak and prone to re-injury. The nerves, which 

infiltrated the tissue during repair, can now be sources of pain each 

ti me the scar is stretched or loaded. 

1t is generally not possible or even necessary to identify the specific 

structure that is at fault in dysfunction syndrome. All connective 

and muscle tissue heals in the same way by primary formation of 

granulation tissue and scarring. The only exception is cartilage, which 

is avascular and lacks the inflammatory response (Barlow and 

Willoughby 1992) Irrespective of where in the musculoskeletal 

system damage may have occurred - in ligament, muscle, intervertebral 
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disc, zygapophyseal joint capsule or aponeurosis - healing by fibrous 

repair eventually follows. Any of these structures may be a source of 

dysfunction; precise identification of the structure involved is not 

necessary to promote the appropriaLe remodelling strategy. 

Derangement 

Not every patient with dysfunction will presem with a history of 

trauma; it may also follow a history of derangement. Typically the 

patient will have had an acute episode of back pain at some time in 

the past, which will have substantially improved, but not fully 

resolved. They are left with intermittent pain and a permanent 

restriction of movement. This is not due to the original derangement, 

but to tension or compression on the repair itself. Because stress of 

the repair is painful, the patient considers the injury to be still present 

and avoids the end-range movement that produces pain. Continuing 

avoidance of the painful end-range movement allows the structural 

impairment to persist and, without intervention, a general 

deterioration in the range of movement is inevitable Continuing 

contracture of the fibrous collagenous scar tissue further limiLs 

mobility, and such inextensible repair will cause pain whenever the 

patient attempts full end-range movement. 

The healing potential of intervertebral discs is generally considered 

to be limited. Being the largest avascular structure in the body, they 

have a very low capacity for repair and remodelling (Adams and 

Dolan 1995).  Nonetheless, experimental animal models with 

artifiCially induced wounds show that the annulus fibrosus responds 

in the same way as other tissue to injury with the formation of scar 

tissue consisting of collagen and fibroblasts (Hampton et al. 1989; 

Kaapa et al. 1995; Smith and Walmsley 1951; Key and Ford 1948; 

Ahlgren et al. 1994) . The repair process started in the first few days 

after the incision was made. There was no evidence of healing in the 

inner portion of the annulus where avasculariLy is total, only aL its 

surface where a small vascular network exists. The normal lamellae 

structure was replaced by disorganised granulation tissue whose 

density increased over time. Notwithstanding the ulLimately 

destructive effect of such tissue damage to the structure of the disc, 

and the subsequent degeneration that frequently appears, Lhese 

experiments show that a normal reparative process occurs in pan of 

the disc. The outer annulus fibrosus heals WiLh fibrous repai r tissue, 

is capable of scar and adhesion formation and thus may have a role 

in symptoms due to dysfuncLion. 
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Degeneration and poor postural habit 

Dysfunction may also arise insidiously as part of the degenerative 

process. A common cause of reduced spinal mobility is poor postural 

habits maintained during earlier decades of life (McKenzie 1981) 

This is especially so when the individual is under-exercised, leads a 

largely sedentary lifestyle and their occupation is predominantly desk

bound or at the wheel of a vehicle. 

There is a gradual reduction of spinal mobility that occurs with ageing, 

which is associated with changes in the motion segment (Twomey 

and Taylor 1994a; Taylor and Twomey 1994).  However, there is 

considerable variability in the normal range of movement in the older 

population. It is likely that maimenance of activity and postural habits 

throughout life have a role in determining ultimate range of 

movement. Movements that are not performed regularly are likely to 

diminish. Later these movements may become uncomfortable, and 

are avoided as this is seen as the inevitable accompaniment to old 

age. Reductions are likely to be associated with considerable soft 

tissue adaptation, and the movement becomes impossible to perform 

without prodUCing pain. The individual may assume that this is only 

the anticipated affects of maturity. 

Physiologists estimate that up to half of what we currently know as 

usual ageing is a phenomenon of disuse (O'Brien Cousins 1998) . 

There is abundant evidence that older individuals can positively affect 

their mobility and physical function by reversing the effects of a 

sedentary lifestyle and becoming more active (O'Brien Cousins 1998) . 

The effects of stress deprivation on connective tissue are well known 

and include increased random deposition of collagen, increased 

collagen cross-links, formation of adhesions and contractures in and 

between the synovial membrane, capsule and other tissues, and 

generalised osteoporosis (Akeson et al. 1987; Bland 1993; Videman 

1987) . All these phYSiological changes reduce the available range of 

movement. Symptoms of stiffness and pain associated with a 

premature limitation of movement and related to contracture of the 

joint capsule are seen as part of the degenerative process (McCarthy 

eL al. 1994; Threlkeld and Currier 1988) . 

Very oFten, because of normal activities of daily living and postural 

habits, flexion at the lumbar spine is better maintained, while 

extension becomes more and more difficult to perform. The individual 

may comment that they have been unable to lie prone, [or instance 
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to sunbathe, for years. Due to inadequate extension in the lumbar 

spine, the capsule and ligamentous structures are placed on full streLch 

prematurely and pain is produced. 

The situation can arise from similar resLricLions of movemenL, bUL 

ones that remain painless. These are usually non-traumaLic and relaLed 

to a slow adaptation to a sedentary lifestyle. 1n such inSLances Lhe 

contractures may be so eXLensive thaL iL defies oversLreLching and 

the production of pain. 

Clinical picture 

Onset 

Patients WiLh dysfunction syndrome present WiLh characLerisLic 

findings in the history-taking and physical examination. The 

individual wi.ll have a history of trauma or derangemenL, or in an 

older individual symptoms may have developed insidiously. In some 

people extensive contracLure and loss of movemenL accompanying 

the ageing process and a sedentary lifesLyle are presenL without pain. 

When severe back pain or significant Lrauma marked the onseL of 

this episode, some time will have elapsed; at least six LO eighL weeks 

is probably necessary to allow dysfunction LO develop. Since the onseL 

Lhe pain will have eased considerably, but is now unchanging. When 

Lhe onset has been insidious the patient wi.ll be older, poor posture 

will be obvious, there may be an episodic hisLory of back pain in Lhe 

past, and symptoms and functional impairment may well be 

worsening gradually over time. 

Pain from dysfunction someLimes develops in an episodiC manner 

and appears Lo resemble derangement. These episodes of pain are 

triggered by excessive use, for example a vigorous afLernoon in Lhe 

garden. Overstretching of contracted soft tissues causes minor Lrauma 

and turns an intermittent pain into a consLant ache. If the paLient 

avoids the vigorous activiLy for a few days the ache subsides, bUL 

further scarring and conLracture of repair tissue increasingly limiLs 

the available range of movement. A vicious circle is perpeLuaLed unless 

treatment [or a dysfuncLion is instigaLed. 

Symptoms 

Except in one instance, pain from dysfunction is felL locally around 

the spine with limited radiation. Only in the presence of an adherent 

nerve root (ANR) is pain referred to the Lhigh andJor calL ANR is a 
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type of dysfunction that can follow the resolution of a derangement 

with referred symptoms Other than this one exception, all 

dysfunctions present with back pain only. 

Intermittent end-range pain 

Pain is always intermittent in dysfunction syndrome - this is a key 

identifying characteristic. It will not persist for long periods, but is 

always associated with certain movements. Sometimes this is apparent 

to patients, and they comment that, for instance, every time they bend 

forward they produce their pain, but this goes once they are upright. 

Whether apparent to patients or not, consistency of aggravating 

factors is another key identifying characteristic. It is always end-range 

movemel1lS that provoke symptoms in articular dysfunction; this is 

when the adaptively shortened tissue is stressed or compressed. This 

happens much sooner in a patient with dysfunction than in a normal 

person, and the greater the loss of function, the more often pain is 

provoked. The same movement(s) will conSistently provoke their 

pain, with extension and flexion being the most commonly limited 

and painful movements. End-range pain, conSistently brought on 

by the same movement(s) and not amenable to rapid change, IS 

another key identifying characteristic of dysfunction. 

The patienL is usually also aware that they are less flexible than they 

were. Although painful, patients often also feel that 'it just won't 

go'. There is a noticeable resistance to movement at the same time as 

the pain. 

Often the patient with dysfunction stales that he or she feels no pain 

when they are active and moving about. During general activity, end

range slretch is mostly avoided, whereas at rest, end-range positions 

that provoke pain are more readily assumed. 

The vilal questions in identifying a dysfunction thus relate to 

consistency of the aggravating factor and relief from symptoms once 

the aggravating position is released. 'Does bending [for instance] 

always bring on your symptoms?' 'When you stop bending [for 

instance], does the pain go away or does it persist?' If the patient 

responds that sometimes a movement is painful and sometimes not, 

or thal som.etimes the pain persists for hours at a time, derangement 

is the likely diagnosis and a dysfunction classification should be 

discounted. H, bowever, they respond that always when they perform 
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that movement it is painful, but that always afterwards the pain goes, 

a dysfunction is more likely. 

Physical examination 

Poor posture may be noted. Slouched siuing, if at end-range, may 

provoke symptoms in a nexion dysfunction (painful limitation of 

nexion), in which case posture correction will abolish symptoms. 

Return to slumped sitting produces symptoms each time. In a neutral 

sitting or standing position the patient has no pain; only on attempting 

full movement is there pain. 

There will always be reduced movement in spinal dysfunction. When 

dysfunction results from some discrete past event such as an accident 

or derangement, movement loss is likely to be asymmetrical. When 

dysfunction results from poor postural habit or spondylosis, 

movement losses are generally symmetrical in all directions and affect 

many segments. Sagittal movements will most likely be affected. Upon 

attempting the movement at premature end-range, pain will be 

produced. 

In a dysfunction, repeating the painful movement consistent ly 

produces symptoms on every occasion at end-range, and there is no 

change in range or any other aspect of mechanical presentation. There 

is no pain during the movement, only when their full but restricted 

end-range is achieved. Once the repeated movements cease, pain 

rapidly abates. Within a few minutes of stopping the patient will be no 

worse and will return to a pain free state. Repeatedly performing the 

same movement will, without fail, every time reproduce their pain at 

end-range, which abates when movement ceases. Repealed movements 

in one direction have no effect on pain or range of the opposite 

movement. Unlike derangement, there are no rapid changes in 

symptomatic or mechanical presentations in dysfunction syndrome. 

Symptoms and mechanical restriction will persist for many weeks. 

Table 2S.1 Articular dysfunction syndrome - criteria (all 

will apply) 

History: 

spinal symptoms only (except adherent nerve root) 

intermittent symptoms 

no symptoms if end-range avoided. 
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Physical examination: 

at least one movement is restricted, and the restricted movement 
consistently produces concordant pain at end-range only, and 

t here is no rapid decrease or abolition of sy mptoms, and 

no lasting production and no peripheralisation of symptoms. 

A dysfunction classification should be suspected during the history

taking, and the appropriate focused questions given above should be 

asked. The physical examination should merely endorse the initial clinical 

suspicions. The diagnosis should be confirmed at review after twenty

four to forty-eight hours' mechanical evaluation. If at any point there 

is doubt concerning the classification, hypothesis testing should focus 

on the diagnosis of derangement, which also frequently presents with 

end-range pain. This is the most common mechanical syndrome and 

is susceptible to aggravation if mismanaged. If a derangement is the 

classification, it is not possible at the outset to make a diagnosis also 

of underlying dysfunction. The derangement is always treated first 

as the main source of symptoms. These patients frequently also 

present with end-range pain, and it is not possible to know if there is 

an underlying dysfunction until the derangement is reduced. 

Management of dysfunction syndrome 

The treatment of adhesions, contractures or adaptive shortening as 

exists in an articular dysfunction essentially requires the application 

of movements that encourage the process of remodelling. Only with 

the application of such loading strategies will normal tissue function 

be re-established. Ideally such movements commence during the 

stages of repair and remodelling in the weeks after an injury (Evans 

1980; Hardy 1989; Hunter 1994; Barlow and Willoughby 1992) . If 

appropriate and graded tension is applied to injured tissue during 

the proliferative and remodelling phases of wound healing, adhesions 

and COntractures will not form and dysfunction is prevented. The 

longer the time lapse between repair and the initiation of the recovery 

of full function, the more consolidated the scar tissue. Thus the task 

of remodelling will be more difficult and the time to recovery longer. 

Once the scar tissue is well consolidated, the very nature of the 

abnormal tissue prohibits a rapid recovery of function. 

In such cases, the remodelling of collagen by applying a long-term 

structured exercise programme is necessary By applying regular stress 

sufficient to provide tension without damage, collagen undergoes 
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chemical and structural changes LhaL allow elongaLion and 

strengthening of the affected tissue. Because tissue turnover is slow, 

one must recognise it may be a slow process. If the conLracLure has 

been present for some time, the remodelling programme will have LO 

be followed for several months; Evans (1980) reports Lhat some 

patients may have to exercise for the remaining years of Lheir life. 

Stretching of old injuries should be routinely practised, especially 

prior to participation in sporting activities (Hunter 1994). The animal 

experime11l of Arem and Madden (1976) showed that 'old' scar tissue 

might be unresponsive to a remodelling programme. Well-established 

contractures, especially where the original healing process has been 

interrupted by repeated re-injury causing the prod uction of more 

inflammatory exudate, may Lhus be resistant to improvement. 

The process of recovery in dysfunction is thus lengthy and should 

be measured in weeks and months rather than days. During this 

period, because the nature of change is slow in this syndrome, patients 

may become frustrated due to the lack of apparent change They 

must be encouraged to persevere as a programme of remodelling is 

the only solution, and should be warned early that a relatively lengthy 

period of rehabilitation awaits Lhem. 

Given the tendency of old scar tissue to contract over time, stretching 

must be performed frequently if remodelling is to occur. If the 

intervals between stretching procedures are too long, the length of 

time when no stretching takes place negates the effect of stretching. 

In dysfunction syndrome, exercises to restore movement and function 

must be performed repeatedly at two- to three-hour intervals th roughout 

the day - each session should consist of ten to fifteen stretches. 

To achieve a remodelling effect, exercise must be firm enough to 

cause change but not so excessive as to produce micro-trauma. If no 

strain pain is felt when the exercise is done, it is a waste of tim.e. The 

pain that the patient complains oj must be produced each Lime the 

stretch is pe/farmed. However, equally important, the pain must 

quickly subside when the stretching is completed. If pain persists 

long after the exercises are finished, either overstretching has 

occurred, with micro-trauma and further tissue damage, or else the 

original classification was wrong or has changed, and a derangeme11l 

may be responsible for the exacerbation. 
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Instructions to all patients with dysfunction syndrome 

Patients will be attending the clinic with pain. To be told that they 

must go away and regularly cause the pain that they are complaining 

about needs a very good explanation to gain their adherence to the 

programme. As long as patients are given a good justification for 

performing the exercises, rnost will follow the advice that is given. 

Most understand the idea of scar tissue that needs to be 'stretched' to 

recover full movement; that stretching the scar hurts, and on releasing 

the stretch the pain will abate. Reassure patients that when their 

pain is consistently reproduced they are affecting the necessary tissues 

- 'if it doesn't hurt, it isn't right'. Before giving patients the following 

guidelines, it is essential they understand the reason they are 

performing the exercises. 

Table 28.2 Instruction to patients with dysfunction syndrome 

exercises must be performed regularly throughout the day, every two 
to three hours 

if patients are unable to exercise as regularly as recommended, recovery 
of full function is likely to t ake longer 

at each session, perform ten to fi fteen stretches 

if the exercise does not produce their pain, it has not been performed 
properly 

the exercise must conSistently reproduce their pain each time 

the pain should have subsided within ten minutes after the completion 
of the exercises; mostly it will abate much quicker 

if pain from the procedures persists constantly afterwards for a long 
period, either overstretching has occurred, in which case repetitions 
must be reduced, or the original classification was mistaken or has 
changed - in either case a review is necessary 

if the patient feels they are getting worse, they must stop exercising 
and return for a review appointment 

t here will be no rapid changes in range of movement - if they 
experience a dramatic change in function or range, they must return 
for re-evaluation 

if there is a spread of pain distally or a rapid deterioration in their situation, 
they must stop exercising and return for a review appointment. 

Particular caution should be applied if the patient has recently 

recovered from a derangement or has had regular episodes of back 

pain in the past and presents with a flexion dysfunction. In such 

instances, flexion exercises will have to be performed regularly; these, 

however, can constitute a risk in provoking a derangement. It should 

be emphaSised to the patient that they should never be worse when 
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they have stopped the exercises, they must not provoke constant or 

pelipheralising pain, and their ability to extend should be maintai.ned. 

Clinician techniques and passi.ve modalities have little or no role in 

the treatment of dysfunction. Only the patient is able to perform the 

appropriate exercise with sufficient regularity to ensure remodelling 

takes place. Manipulation procedures may cause minor trauma and 

perpetuate the cycle of repair and failure to remodel. Mobilisation 

may possibly be able to generate the appropriate tissue tension, but 

without regular exercises, the timespan between remodelling sessions 

is totally inadequate to achieve a lasting change. SLretching two or 

three times a week or even once a day is insufficient. HeaLing tissues 

may make collagen more pliable, but again, the effecL is short-term, 

the heating may not be deep enough for the affected tissues, and is 

in any case unnecessary to achieve improved function. 

Literature on stretching 

There is a large amount of literature on stretching that provides a 

variety of opinions. Several authors (Smith 1994; Safran eL al. 1989; 

Wilkinson 1992; Shrier and Gossa12000) have reviewed the topic. 

There are a plethora of individual studies that demonstrate rather 

contradictory results (Bandy and Irion 1994; Bandy eL al. 1997, 1998; 

Bannerman eL al. 1996; Magnusson et a1. 1998b; McNair et a1. 2000; 

Hubley et al. 1984; Wallin et al. 1985; Clark et al. 1999; Henricson et 

a1. 1984; Taylor et al. 1995; Wessling et aL 1987; Lentel l et al. 1992; 

Brodowicz et al. 1996; Funk eL al. 2001) . 

Bybee et al. (2001) compared the ability of static or repeated stretching 

Lo affect lumbar extension range against a control group. The repeated 

stretch group performed 81 % of their exercises in standing. Both 

groups showed Significant increases in range compared to baseline 

and the control group, with a greater increase in range in the repeated 

stretch group. 

Unfortunately, all these studies lack direct clinical utility as they 

concern asymptomatic volunteers. Their findings cannot be applied 

to a patient population with scarring, adhesions, cont ractures or 

imperfect repair in which the tissue state is so different. No directly 

applicable work has been done in this area, and there should be 

caution about extrapolating these results to the symptomatic 

population (Shrier and Gossal 2000) . 
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Various studies have used animal models to examine the effect of 

stretching, but mostly these have examined the effect during the early 

stage of the healing process. These studies show the value of early regular 

mobilisation, starting towards the end of the first week. Motion started 

earlier than this or too aggressively can be detrimental to ultimate strength 

and function. Early motion leads to greater improvement in orientation 

of blood vessels and collagen fibres, greater fleXibility and greater 

tensile strength (Gelberman et al. 1981, 1982; Arem and Madden 

1976) In older scar tissue there is less potential to achieve improved 

fleXibility (Arem and Madden 1976) These studies demonstrate the 

anatomical truism that form matches function. Cells, tissue and 

structures are sensitive and responsive to changes in physical load 

(Merrilees and Flint 1980; Gelberman et al. 1981) Their ultimate 

utility is predicated on use; simply put, 'use it or lose it'. 

The value of early controlled repeated movements in improving 

function has been demonstrated in healing hand extensor tendons 

in humans (Evans 1989). A single case study of scarring around the 

lips due to acid burns has demonstrated the effectiveness of regular 

sub-maximal stretching to produce a new and longer tissue length 

(Bahnof 2000) Scarring was sufficient to restrict mouth opening; 

treatment consisted of passive manual stretching performed by the 

clinician several times a week and home self-stretching exercises 

several times daily, continued for six or seven weeks. Stretches were 

performed statically, held for ten to twenty seconds, and repeated 

ten to fifteen times. The restricted mouth opening improved from 

28mm to 46mm over the time period. Low-load prolonged stretch 

has been found to be much more effective than high-load brief stretch 

at increasing range of movement in very elderly subjects with knee 

conLractures due to immobility (Light et al. 1984). 

Repeated stretches are necessary to overcome the inherent resistance 

in all connective tissue. Collagen fibres at rest assume a wavy shape, 

known as cri mp The first effect of a tensile force is to straighten this 

crimp, which occurs at low loads, after which further elongation is 

resisted more strongly. Creep is the progressive deformation of a 

structure under a sustained constant load due to the rearrangement 

of collagen fibres and proteoglycans and the expulSion of water 

(Bogduk 1997). Upon release from the force, as long as this has not 

been excessive, the structure begins to recover. Within a relatively 

short time full recovery can occur and the structure returns to its 

original shape as the fluid eqUilibrium is restored. 
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However, restoration of the initial shape of the structure occurs more 

slowly and to a lesser extent than the initial deformation. The different 

rate at which recovery happens between loading and unloading is 

known as hysteresi s (Bogduk 1997) . The structure may not 

immediately return to its original length, but remains slightly longer. 

This difference between initial and final length is known as set. 

If the behaviour of collagenous structures to mechanical loading is 

extrapolated to imperfect repair tissue, certain assumptions about 

appropriate management can be made. Loading needs to overcome 

initial crimp and be sufficient to cause a creep in the tissue. Secondly, 

loading needs to be repeaLed regularly enough to bring aboUl a lasLing 

change in the tissue's flexibility and properties A programme of 

exercises that is capable of remodelling imperfect repair or contracted 

tissue needs to be applied very regularly, over a period of many weeks, 

in order to produce a lasting change. Only with regular and repeated 

movements will there be enough loading to remodel the cellular 

structure. There will be occasions when attempts to remodel fail 

because of the dense nature of the repair itself. 

Management of extension dysfunction 

The most common form of dysfunction in the lumbar spine involves 

a loss of extension (McKenzie 1981) The loss of extension in some 

is quite marked and with it may come an inability to sit with lordosis, 

stand fully upright or lie prone. This generalised loss of extension 

can increase the likelihood of derangement, and unless aCLively 

treated, leads to a continuing deterioration of function. 

As with all treatments, a thorough and convincing explanation to 

the patient is a prerequisite to gain their committed involvel11em. 

Procedures to be used in this syndrome all come under the extension 

treatment principle. 

Procedures to be used: 

extension in lying (Procedure 5) 

• extension in standing (Procedure 9). 

Regularity: 

ten times every 2 - 3 hours. 



DYSFUNCTION SYNDROM [ 

PIJolos 187, 188, 189: 
I�\-Iellsioll ill �) 'illg ( 187). b-Iellsioll in lying will) palient oueljJressllre ( 1 88)_ 

b-Iellsioll ill slallding ( 189)_ 

187 

189 

188 

Expected response: 

• Lemporary (ten minuLes maximum) 

localised back pain 

pain produced with exercise is con

cordant with patient's complaint 

• pain occurs at limited end-range 

extension 

pain abates rapidly when out of Lhis 

position 

all oLher movemenLS asymptomatic and normal for them, and 

remain so 

• new pains around thoracic spine and shoulders, due Lo new exercise 

improved funcLion and pain takes 4 - 6 weeks_ 

Maintenance: 

• once funcLion and pain are improved, patients should be advised 

to maintain ten repetiLions of extension in lying 1 - 2 times per 

day. 

Progressions: 

• if improvements slow down or cease, the folloWing progressions, 

in the order given, should be considered: 

• only use one new procedure at any one session 

always waiL at leasL twenty-four hours to evaluate the response 

and be fore considering further force progressions 
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repeat force progressions a maximum of two sessions if no 

definite improvements occur 

the patient must continue with the home exercise programme, 

otherwise any benefit from the force progressions wi.ll be  lost 

between treatments. 

I 
Photos 1 90, 1 9 1, 1 92: 

Extension in /ying with clinician oueljJressure ( 1 90). E.xtension in lying with belt 

fi.xation (1 9 1). /ox/ension mobilisation ( 1 92). 

1 90 

1 92 

1 9 1  

eXLension in lying WiLh clin

ician overpressurelbelt fixation 

(Procedures 6a/6b) 

• extension mobilisaLion (Pro

cedure 7) . 

Management of flexion dysfunction 

Loss of flexion is the second most common dysfunction to affect the 

lumbar spine (McKenzie 1 98 1) .  Patients with this problem are limited 

in their amount of fl exion In a few, as they flex forward, with a 

reasonably normal range of movement, they unintentionall y  deviate 

to one side. This alteration from the normal sagiLLal paLhway may be 

due to adhesions, and if the patient is forced to mailllain a purely 

sagittal plane, will be found to have a much greaLer loss of flexion. 

As with al l treatmelllS, a thorough and convincing explanaLion to 

the patient is a prerequisite to gain their committ ed involvement . 

Procedures to be used mostly come under the flexion treaLmenL 

principle: 
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Pbotos 1 93, 1 94, 1 95, 1 96, 1 97: 

Flexion in lying ( 1 93). Flexion in sitting ( 1 94). Flexion in sitting with patient 

olle/pressllre ( 1 95). Flexion in standing ( 1 96). Extension in lying ( 1 97). 

1 93 

1 9 5  

1 9 7  

1 94 

1 96 

• flexion i n  lying - to be con

t i n u e d  u n t i l  fu l l  range a n d  

pain-free (Procedure 1 8 )  

flexion in sitting (Procedure 19) 

flexion in standing (Procedure 20) 

extension i n  lying (Procedure 5) - for prophylaxis. 

Regulari LY :  

flexion i n  lying - ten t imes every 2 - 3 hours 

flexion i n  standing - due to t he effecL of gravity, th is  p rocedure 

places more stress on the spine than flexion i n  lying and therefore 

should be introduced with care , especially when dysfunction 

resulLs from recent derangemen t ;  Lhis procedure can exacerbate 

sympLoms 

• iniL ia l ly :  five repeL i t i o ns,  five L imes per day; aFter a few days, if 

no exacerbation : Len Limes every 2 - 3 hours 

• extension i n  lying (Procedure 5) - ten L imes after repeated flexion . 
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E xpected response : 

• temporary ( ten minutes maximum) local ised back pain 

pain produced wiLh exercise is concordam with patiems complaim 

• pain occurs at l imited end-range flexion 

• pain abates rapidly when out o f  this position 

• all other movements asympLomaL ic  and normal for Lhem, and 

remain so 

• improved function and pain takes 4 - 6 weeks. 

I f  pat ients repon a sudden worsening of  sympLoms, periphera l ising 

or persistent  symptoms after exercising, the classification may have 

been wrong or may have changed .  A derangement may have been 

provoked or aggravated by the use of flexion exercises .  These must 

be stopped and management as for a d e rangement should be 

i nstigate d .  Likewise , it is important to  be cautious when recovering 

flexion fol loWing a recen t  derangement (see ChapLer 24 , Recovery oj 

junction section for more detai l ) . Extension in  lying (Procedure 5) 

should always be used folloWing flexion movements in order thaL 

any posterior disturbance is corrected immediately 

Progressions:  

Force progressi ons thaL may be n eeded are all patient -genera Led:  

• flexion in s i t t ing (Procedure 1 9) 

• flexion in standing (Procedure 2 0) 

c l inician-generated force progressions are rare ly  necessary. 

Sometimes patients present with deviation on flexion . Due Lo adapLively 

short e ned strucLures within the inLervertebral  segmenL , the paLiem 

is  forced to  deviate to  one side during flexion ,  no matter how hard 

they Lry to maintain the normal sagittal pathway In such i nsLances, 

iL may be necessary to use fle x i o n  p rocedur e s  w i L h  a l a Lera l  

component .  

Procedures Lo be use d :  

• flexion i n  ly ing (Procedure 1 8) - to tesL e ffecL or flexion over 

L w e n t y -fou r  h o u rs ;  as l o n g  as no ove ra l l  w o rse n i n g  o r  

peripheralisation, t hen commence 
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PlJotos t 98, 1 99, 200, 201, 202. 203: 

Flexioll ill �yillg ( 1 98). Flexioll ill stejJ standing ( 1 991200). Flexion in standing (20 1). 

Rotatioll ill j1e.Yioll (202). Extellsion in lying (203), 

1 98 

20 1 

202 

203 

1 9 9  200 

flexion in step standing (Procedure 22) 

flexion in sLanding (Procedure 20) 

rotation in flexion (Procedure 23) 

extension in lying (Procedure 5) - [or 

prophylaxis.  

Regularity:  

• 

• 

flexion i n  lying - ten t imes 

every 2 - 3 h ours 

flexion in step standing - clue 

LO the e ffect o[ gravity, this pro

cedure p laces more stress on 

the spine than flexion i n  l ying 

and there fore should  be intro

duced with care, especially when 

dysfunction resul ts [rom recenL 

derangemen t ;  t h is p rocedure 

can exacerbate symptoms 

i nitially:  5 x 5 x per day; after 

a few clays, if  no exacerbation : 

ten times every 2 - 3 hours 

eXLension in lying (Procedure 5) - ten times after repeated 

flexion 
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Expected response : 

• temporary ( ten minutes maximum) local ised back pa in  

• p a i n  produced w i t h  exercise is concordant w i t h  pat ient 's 

complaint 

pain occurs at l imited end-range flexion 

• pain abates rapidly when out o f  this position 

a l l  other movements asymptomatic and normal for them , and 

remain so 

• improved [unction and pa in  by 4 - 6 weeks. 

If patients report a sudden worsen i ng of symptoms, peripheral ising 

or persistent  symptoms after exercising, the classi fication may have 

been wrong or may have changed.  A derangemen t  may have been 

provoked or aggravated by the use of flexion exercises. These must 

be s topped and manageme n t  as [or a derange m e n t  should be 

i nstigated.  Likewise, it is important to be caut ious when recovering 

flexion fol lowing a recent derangement (see Chapter 24, page 5 7 1  

Recovery of function for more detail) Extension i n  lying (Procedure 

5) should always be used following flexion movements in order that 

any posterior disturbance is corrected immediately 

I PlJotos 204, 205: 

Rotation lI1obilisation in flexion. 

204 

20 5 

Progressions: 

• 

clinician-generated force pro

gressions are rarely necessary 

if improvements slow down or 

cease, the fol lowing progression 

should be considered 

rotation mobilisation in flexion 

(Procedure 24) 

t he patient must cont inue with 

the home exercise programme; 

otherwise any benefi t [rom the 

force progressions w i l l  be lost 

between treat ments .  
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Note - avoidance flexion 

Although it is i mportant to be caut ious when i ntroducing flexion 

procedures in certain c i rcumstances, it is important also n o t  to  

exaggerate tbe  'danger' o f  what are normal daily movements.  We 

must not be gui l ty  o f  giving our patients problems and m aking them 

overanxious or fearful o f  ce rt a i n  move ments .  I n  t he past some 

c l inicians have been ove rly concerned about the effects o f  flexion , 

and t h is anxiety has been conveyed to the  patient .  Making patients 

fearful about normal movements i s  not he lpfu l  for a full return to 

function . 

Conclusions 

I n  spinal dysfunction syn d rome , pain is due to premature stre tch or 

compression on structurally impaired soft t issue.  Thus the patient's 

pain is consisten t ly re produced when the appropriate end-range 

movement is  performed . When the loading is  released,  the pain wil l  

abate .  I n  order to rect i fy t h is situation,  a remodell ing programme 

must be instigated . Such a programme must regularly and repeatedly 

provoke the patient 's pa in .  Recovery of normal range of movement 

and pain-free funct ion wi l l  not  occur rapidly, but over a period of 

weeks o r  m o n t h s .  In some pat ients  wi t h  gross i m p a i r m e n t ,  a 

remodelling programme may not  be e ffective. Education and an 

appropriate regular exercise regime are the essential  components in 

the treat ment of  dysfunction syndrome. 

The lumbar spinal  dysfunctions that are most commonly seen i n  the 

cl inic are t hose re lating to sagittal plane movements - extension , 

flexion and adherent nerve root (ANR) . The management of the first 

two condit ions has been described in t h i s  chapter; management of 

ANR is described in t he next chapter. OccaSionally patients may 

present with a dysfunction that is related to other planes of movement , 

and siele gl iding or rotat ion provokes the pain I n  such instances, the 

movement that reproduces t he patient 's pain is  t h e  one chosen to  

regularly exercise , and the  management takes a s imilar form to  that 

described above . 

The detai l provided in  t his chapter is summarised i n  the form of cri teria 

al1d operatiol1a l  deJi l1i tiol1s col1 tained in  the AppendiX - these are 

essen tial Jor idel1tificatiol1 oj the difJeren t  syndromes. 
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29: Dysfunction of Adherent 

Nerve Root (ANR) 

Introduction 

Adherent nerve root (ANR) is a specific form of dysfunction that 

sometimes occurs following resolution of derangement with sciatica 

or after surgery. It is the only time in dysfunction when distal pain is 

experienced. It is also the only time when distal symptoms are 

repeatedly produced as part of management Because the history and 

presentation of ANR are very distinct, this separate chapter has been 

allocated to its description. However, in every other way it behaves 

typically as a dysfunction. Pain is produced at limited end-range, 

which does not undergo any rapid changes, and pain abates once 

the end-range position is released. In this instance, any movement 

or position that causes tension of the sciatic nerve root w'll provoke 

sympLoms. 

This chapter describes the development, clinical presentation and 

managemenL of ANR As patients with this syndrome present with 

thigh and/or calf pain, it should be a consideration in those with 

distal symptoms. 

Sections in this chapter are as follows: 

development of adherent nerve root 

clinical presentation 

history 

physical examination 

management. 

Development of adherent nerve root 

These patients present with unilateral asymmetrical symptoms which 

may extend below the knee; sometimes pain is only felt in the thigh. 

A secondary cause of intermittent persisting sciatica is nerve root 

adherence. Constant sciatica becomes intermittent as adherence 

develops. Thus symptoms will have improved from onset, but have 

become unchanging. It should be remembered that nerve root 

adherence may be developing or fully developed depending on the 
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time since onset that the patient is assessed. The longer symptoms 

have been present the longer remodelling will take; a developing 

nerve root adherence may resolve much more quickly. 

Experimental disc lesions made in dogs have led to the development 

of adhesions between the disc scar and the dura or nerve root (Key 

and Ford 1948). Adhesions between disc or posterior longitudinal 

ligament and nerve root or dura have also been noted at surgery 

(O'Connell 1943, 1951; Begg et al. 1946) Adherent nerve root may 

occur follOWing a substantial disc lesion with nerve root symptoms 

when the original displacement has resolved, but symptoms remain 

due to tethering between the disc and nerve root and/or dura. "The 

extradural nerve may be adherent to the posterior longitudinal 

ligament: this structure has lost its normal lustre or may be roughened 

by adhesions, and groups of small new blood vessels may be present in 

it. These findings probably indicate a healed or healing stage of a 

severe injury to the posterior longitudinal ligament and annulus, and 

tension-producing adhesions between nerve and ligament are frequently 

the only obvious cause of the symptoms" (O'Connell 1951) 

Cooper et al. (1995) reported that periradicular fibrosis associated 

with herniated intervertebral disc was a common finding at surgery 

and may well be the cause of persisting pain in many patients wi.th 

chronic back and leg pain. Analysis of tissue removed from eleven 

patients at surgery revealed adhesions and perineural fibrosis. Patients 

all had proven disc herniations and had experienced symptoms for 

between one month and two years - mean duration of symptoms, 

eleven months. They discounted proposals that discal material could 

induce a local autoimmune reaction that would damage neural tissues. 

The authors also refer to the "long held but unsu.bstantiated belief 

that an inflammatory component is etiologically involved in herniated 

intervertebral disc associated radiculopathy". In none of the tissue 

samples was there evidence of inflammatory cells. The results of this 

study relate the presence of perivascular and periradicular fibrosis to 

intraspinal vascular disruption, revascularisation and congestion 

caused by discal herniation. 

Cadaver studies also attest to the presence of adhesions between the 

dura and the posterior longitudinal ligament (Yildizhan et al. 1991; 

Parke and Watanabe 1990). Parke and Watanabe (1990) examined 

fifteen spines and combined their findings with the earlier work by 

Blikra (1969), who investigated fony spines. Dense adhesions 
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between the dura and the posterior longitudinal ligament and the 

outer layer of the annulus fibrosus were found in 36% of specimens 

at LS, 40% at L4, 16% at L3 and 2% at L2. Nerves infiltrated the 

tissue taken from the adhesions. The origin of these adhesions is 

unknown, but their presence in newborn cadavers and in those 

without a history of back pain suggests that they are congenital rather 

than paLhological (Yildizhan et aL 1991) 

Nerve root adherence or fibrosis resulting from the repair consequent 

to discal herniation is not uncommon, but the majority of patients 

recover without developing this complication. Bed-rest for several 

weeks during the acute stage would appear to make the development 

of root adherence from sciatica more likely In the case of a resolving 

derangement, the intensity of sciatica will gradually diminish and in 

many cases pain will become intermittent. During Lhis period the 

range of flexion in standing should also increase, as will the range of 

straight leg raising. If the range of flexion in standing improves as 

the intensity of sciatica subsides, the patient will not develop nerve 

root adherence. During recovery of function, it is always essential to 

ensure the full and pain-free return of flexion mobility During the 

recovery from sciatica, and certainly post-surgery, performing flexion 

in standing as far as pain permits once a day helps to achieve this. 

If, despite overall improvement, the range of flexion in standing 

remains limited and unchanging, patients may well have developed 

nerve root adherence. Patients who remain cautious of resuming 

normal aCLivity and movement are likely candidates for this 

complication. Adherent nerve root also occurs sometimes in patients 

who have had surgery for sciatica, and have not received the 

appropriate rehabilitation exercise programme. Assessment should 

seek to differentiaLe between derangement and adherent nerve root. 

If adherence is the cause of the remaining symptoms, such patients 

should be provided with a structured exercise programme deSigned 

to remodel any structures LhaL are adherent or contracted. This 

management is detailed below 

Nerve rooL tension tests may be positive wheLher nerve root adherence 

or derangement is responsible for the persisting but intermittent 

symptoms. InformaLion from tension tests, such as straight leg raiSing 

test, Lasegue's tesL, and slump test, is unhelpful unless a distinction 

is made between the syndromes of dysfunction and derangement. Is 

the Lest positive because of fibrosis and adhesions about the nerve 
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root, or because of tension or compression acting on the nerve root 

due to a disc herniation? Failure to identify derangement as the cause 

of pain has caused much unnecessary prolonging and aggravation of 

symptoms in patients where treatment has been applied to 'sLretch' 

supposedly shortened or tethered neural strucLures. When a 

derangement is reduced, tension signs disappear immediately in much 

the same way as trigger points disappear afLer the reduction of 

derangement. 

Clinical presentation 

If sciatica persists beyond twelve weeks and is now felt intermitLently 

rather than constantly, it is possible for the symptoms to arise [rom 

Lwo causes: 

1. a recurring derangement 

2. the development of nerve root adherence or fibrosis. 

Furthermore, if after surgery symptoms persist or recur, adherence 

as a result of surgical scarring may be the cause. 

Fibrous repair following disc herniation or protrusion can cause 

adherence of the nerve root/dura complex LO the disc wall, which in 

turn limits the mobility of the root itself. Any attempL to sLreLch the 

tethered structure produces increased tension and causes pain and 

tightness in the leg. Thus the patient cannot bend with straighLened 

knees, nor sit upright with legs oULsLretched. Of Len the patient relates 

Lhat when they attempt such a movement, Lhey feel a tight band 

down their leg. 

The change occurring in the nature and behaviour of perceived 

symptoms during the transition from tension or compression of the 

nerve by displacement of discal tissue to Lension caused by adherence 

is slow and imperceptible. During Lhis Lransition, the patient is usually 

unaware of the slow and subtle changes thaL are occurring Lo Lhe 

nature and behaviour of his or her symptoms This concliLion is a 

dysfunction and will behave in the consisLenL manner of all 

dysfunctions. It will not produce neurological def icit if the iniLial 

episode has not already done so. 



DYSrUNCTION OF ADII ERFNT NERVE ROOT (AN R) 

Table 29.l. Adherent nerve root - clinical presentation (all 

will apply) 

Hist.ory: 

history of sciatica or surgery in the last few momhs that has improved, 
but is now unchanging, al1d 

symptoms are intermillent in leg 

symptoms in the thigh and/or calf, including 'tightness', al1d 

consistenL acti\'ities produce symptoms - typically touching toes, long 
siuing, walking, but 

pain in leg does not persist on ceasing movement or changing position. 

Physical examil1atiol1: 

flexion in standing is clearly restricted and consistemly produces 
concordam pain or tightness at end-range, and 

there is no rapid reduction or abolition of symptoms and no lasting 
production of distal symptoms, and 

moderate to major loss of nexion in standing 

nexion movement will improve if knee is nexed 

nexion in lying has no effect 

therc will be no rapid changes in mechanical presentation with 
repeated movement testing. 

History 

Where nerve rooL adherence is the cause of intermitLenL persisting 

sciatica, the paLient will describe an improvement from the pain and 

disabiliLy aL onset, which occurred at least eight weeks previously, 

oftcn much longer. However, the sLatus of the condiLion is now 

unchanging. The sympLOms always behave in the same manner on a 

daily basis. The same activities always provoke the pain, which may 

be felL in the calf only or in the Lhigh and calf. Some back pain may 

sLill bc prese11l, or appears in Landem with the leg sympLoms. In 

addiLion LO pain, the patie11l describes that they feel 'a tighL band' 

running down the back of the leg when they stretch it. Any aCLiviLy 

LhaL exerts Lension on the nerve root reproduces the symptoms. 

Forward bending from standing WiLh knees extended and silting 

uprighL with legs out straight, as in the bath, provoke the pain. Driving 

a motor vehicle and walking are other activities that can reproduce 

sympLoms. The paLient may have nOLiced that they have failed LO 

regain Lheir normal mobiliLY of bending since the onset of back pain. 

By flexing the spine with the knees bent, a de-tensioning posiLion, 

Lhe paLient may avoid pain for much of the time. 
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In some patients back pain may have persisted since the onset, which 

may be intermittent or constant. This does not respond to reductive 

movements, but may be temporarily worsened with prolonged sitting. 

Flexion in standing produces or increases back pain, which returns 

to its former status after testing. The back pain improves as the leg 

pain from the adherent nerve root resolves. 

Adherent nerve root is a type of dysfunction and will behave 

consistently, as dysfunctions do. The patient reports that the same 

activities always produce their symptoms, but that the leg pain does 

not remain once they resume a neutral position. Similarly, the painful 

movement, flexion in standing, is always restricted. 

Physical examination 

Patients with nerve root adherence are able to flex the lower spine 

with little difficulty, provided the knees and hips are flexed. The 

nerve root is relaxed and not under tension when this manoeuvre is 

performed, and consequently no pain is experienced during the 

performance of flexion in lying or flexion in sitting Wilh knees flexed. 

The distal symptoms appear only al the now limited end-range of 

flexion in standing, or when the patient is asked to sit upright on the 

treatment table with the legs outstretched. Most patients Wilh nerve 

root adherence are unable to sit in such a manner and usually must 

lean back supported with arms outstretched behind. 

When the patient with nerve root adherence is standing, the nerve 

root is off tension and so pain status in the leg is always nil. When 

the patient performs flexion in standing, the range of motion will 

always be at least moderately restricted, and pain or tightness will 

result when the limitation is reached. In some cases this restriction 

can be extreme, the patient being unable to reach to the knees without 

bending them. The range of motion, irrespective of how often it is 

repeated or how vigorously it is performed, does not increase or 

decrease with repetition. Pain will not be felt during the motion itself, 

but only towards and al end-range. The symptoms will not worsen 

with repetition. On cessation of flexion in standing, the pain will 

subside in a few minutes. 
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As noted above, some patients with adherent nerve root have back 

pain that has persisted since onset. This pain may be intermittent or 

constant, and will be produced or increased with flexion in standing. 

Once testing SLOpS, the pain will return to its former level. 

In Lhe presence of an adherent nerve root, even if several sets of 

repetitions in [1exion are performed, the response will always be the 

same. The mechanical and symptomatic presentations remain 

unchanged, as will the range of and response to extension. However, 

if the symptoms are the result of derangement, end-range pain may 

also be produced. Flexion exercises, a neceSSity in management of 

adherent nerve root, have the potential LO destabihse the repair if the 

symptoms arise from posLerior derangement. It is therefore important 

to distinguish between the two entities. If symptoms were the result 

of derangement, repeLition of flexion would cause the pain to 

peripheralise or worsen, and remain worse afterwards. The mechanical 

presentation may also change, with extension becoming obstructed 

following repeaLed [1exion. 

Table 29.2 Criteria definition for adherent nerve root (all 

will apply) 

history of sciatica or surgery in the past that has improved, but is 
now unchanging, alld 

symptoms are iJ1lermitteJ1l, alld 

symptoms in the thigh and/or calf, including 'tightness', and 

nexion in standing is clearly restricted and conSistently produces 
concordant pain or tightness at end-range, alld 

there is no rapid reduction or abolition of symptoms and no lasting 
production of distal symptoms, alld 

nexion in lying does not produce distal symptoms. 

Management 

Nerve rOOL adherence is a sequel to the repair process itself and is 

essentially a dysfunction. Management should provide a regular 

remodelling programme Lhat will eventually alter the adherence and 

tethering Lhat limit mobility. To remodel contracted or scarred fibrous 

structures, il is necessary to stress the affected tissue without disrupting 

it and causing further damage. At the same time, it is necessary to 

ensure LhaL stress is applied with enough regularity and force so as to 

cause remodelling. 

CHAPTER TWENTY-NINE 1675 



676 1 CHAI'TER TWENTY-NINE THE LUMBAR SPINE: MECHANICAL DIAGNOSIS & TIIERAI'Y 

During the process oj stretching, some sciatic pain and tightness or 

discomJort must be Jelt, but any discomJort produced should subside 

within ten minutes. 

It should be noted that nerve root adherence is the only condition in 

which the deliberate provocation oj distal symptoms can be permitted 

during the application oj the treatment itself. Provocation oj distal 

symptoms in the presence oj derangement is unacceptable as has been 

demonstrated by patients suffering increased symptoms Jollowing 

administration oj the 'slump test' by unwary therapists (McKenzie 

clinical records 1983). 

Because the flexion programme LhaL is being used in the remodelling 

process could cause recurrence o[ the derangemenL, certain 

precaUlions should be observed. 

The stabiliLy of the reduction and repair must be determined before 

remodelling commences. This should be achieved by applying ten 

repetitions of flexion in lying (Procedure 18). This should immediately 

be followed by the repetiLions of extension in lying (Procedure 3) 

The patient should be instructed to perform ten repeLiLions of each, 

four times per day for twenLy-four to forty-eight hours, WiLh instrucLions 

to stop should the condition worsen. If no aggravaLion o[ sympLoms 

occurs, the patient may commence the remodelling programme. 

P rogress the procedures, commencing with the least stressful. 

• flexion in lying (Procedure 18) 

• flexion in sitting, gradually straighLeni ng legs (Proced ure 19) 

• flexion in standi.ng (Procedure 20). 

Always following flexion procedures with a few extensions in standing 

or lying. 

• monitoring symptomatic response 

• symptoms may be produced, no worse 

symptoms may become less painful on repetition 

• sympLoms mUSL not be produced, and remain worse 

• symplOms must not become more painful on repetiLion 

symptoms must not peripheralise and remain so 
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monitoring mechanical response - range of movement and 

response Lo extension should remain unchanged following 

repeated Oexion 

if range of movement reduces or pain remains worse, 

suspect derangement 

avoid over-vigorous flexion procedures within first few 

hours of waking - during this time the disc is likely to be 

under increased pressure as a result of nocturnal re

absorption of fluid 

initially perform ten repetitions of flexion in standing from 

midday on, every three hours until retirement. If reduction 

of the derangement appears stable, the patient may 

commence the exercise a little earlier in the day and repeat 

it every two hours. However, it is inadvisable to perform 

flexion in standing on waking. 

Table 29.3 Procedures for treating adherent nerve root 

Procedure 

Fll (Procedure 18) 

FlSitl (Procedure 19) 
with increasing 
knee extension 

FlS (Procedure 20) 

FlL = Flexion in lying 

Regularity Du.ration Followed by 

5 - 6 x 5 - 6 x One week Ell 
per day 

S - 6xS - 6x 
per day progress 
to 10 x 5 - 6 x 
per day 

S - 6xS - 6x 
per day progress 
to 10 x 5 - 6 x 

per day 

From week 2 

From week 
2 - 3 [or 
about 10 - 12 
weeks 

Ell/ ElS 

Ell/ ElS 

FlSill = Flexion in sitling 
FlS = Flexion in standing 
Ell = Extension in lying 
ElS = Extension in standing 
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Pbotos 206,207,208,209,210,211: 
Fle.'¥.'ion in lying (206). Flexion in sitting witb jJartially extended knees (207). Fle.'>:ion in 

sitting will? botb knees straigbt, 1T!acbing asji;lrjciI'll'ard as jJossible is a pmgmssioll (208). 
Flexion in standing (209). Extension in �)Iin.g (210). Extension in standing (211). 

206 

208 

210 

211 

207 

209 

Patients with A NR may display 

deviation on flexion; significant 

adherence or tethering between the 

disc and root/dura complex may 

cause this to occur. Patients thus 

affected will always deviate to the side with 

symptoms. As well as the procedures outlineci 

above, an additional nexion procedure with 

a lateral component may be applied: 
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I Pbolos 212, 213: Flexion 
ill slep SIc/Helillg 

212 

213 

Flexion in step standing (Procedure 22). 

As remodelling of the adhesions about the 

nerve root/dura complex occur, the patient 

will experience the same amount of pain at 

end-range, but the range of flexion will slowly 

bUL steadily increase. It should be possible 

to assess progress from the mechanical 

presentation and daily activities. Fingertips 

will move further down the front of the 

patient's legs before the onset of pain; the 

patient can use this distance to judge progress, 

aiming at five millimeters per day. Sitting in 

Lhe baLh, driving the car and walking uphill 

will progressively cause less discomfort. 
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30: Postural Syndrome 

Introduction 

Postural syndrome is a pain ful  disorder caused by prolonged static 

loading of normal soft t i ssues continued unt i l  the point when 

mechanical s tress tr iggers discomfort (McKenzie 198 1 ,  1990; 

McKenzie and May 2000) . Pain from the postural syndrome is caused 

by mechanical deformation of soft tissues or vascular insuff iciency 

arising from prolonged posi tional or postural stresses a ffecting the 

articular st ructures or the contractile muscles,  their tendons or the 

periosteal insertions . 

In spinal postural syndrome, pain arises from mechanical deformation 

of articular st ructures, while in extremity postural problems pain is 

as l ikely to come from vascular deprivation. Pain continues as long 

as the posture is maintained , but abates as soon as the posture is 

released. No pathology is present; as a consequence there is  nothing 

to 'treat' , and medicines or manipulation received for this syndrome 

are pOintless and ineffect ive . 

Many experience pain from this syndrome. It is especial ly common 

in schoolchildren and students who spend many hours si t t ing, bent 

over books or computer screens. Many people learn that a simple 

change in post ure abolishes symptoms, and that i t  does not bother 

them when they are active and busy at other times. Consequently 

individuals rarely seek treatment with this problem, and patients 

with postural syndrome are rarely seen in cl inical practice . It is the 

least common of the three mechanical syndromes, making up only a 

few percent o f  al l  back pain patients who seek treatment .  

For instance , in a series of 319 patients ,  2% were classified as having 

postural synd rome , 19% as having dysfunction syndrome and 79% 

as haVing derangement syndrome (Rath et al. 1 989 , in Robinson 

1 994) . In a reliability study in which forty-five patients were assessed 

by two cl inicians, only one patient (2%) was diagnosed with posture 

syndrome, while 4 - 9% were classi fied with dysfunction , and 87 -

89% were class i fied as having derangement (Razmjou et al. 2000). 

These stud ies did not provide sufficient detail to enable determination 

of the numbers of patients aged 25 and under who comprise the 
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bulk of patients affected by this syndrome. Generalisation of these 

percentages is therefore not necessarily appl icable to the wider 

population . However, pain of  postural origin frequently exacerbates 

and perpetuates symptoms in other mechanical problems and usually 

needs to be addressed .  

Sections in this chapter are a s  follows: 

• pain mechanism 

• effect of posture on symptoms in normal populat ion 

clinical picture 

• physical examination 

• postures involved 

management of postural syndrome 

• posture syndrome - aggravating factor sitt ing 

posture syndrome - aggravating factor standing 

posture syndrome - aggravating factor lying 

management of postural syndrome 

consequences of postural neglect. 

Pain mechanism 

It is not necessary to actually damage tissue containing pain receptors 

in  order to provoke pain (McKenzie 1981; Bogduk 1993) Pain of 

mechanical origin wil l  be experienced as soon as mechanical forces 

applied to innervated structures are sufficient to stress or deform free 

nerve endings contained within .  Pain disappears when the application 

of that force is terminated, and this often occurs by a mere change of 

pOSition . This is termed phYSiological pain, and is re lated to the 

intensity of the stimulus in a measurable way (Wool f 1991; Wool f cL 

al. 1998) . It warns the body of potential damage and, as long as the 

mechanical stress is  transient and interrupted before actual t issue 

damage occurs, no long-term sequelae will ensue . The st ress fai ls to 

cause protracted synlptomatology, as it is insufficient to cause tissue 

damage . Tissue damage always unleashes the in flammatory response 

(Levine and Taiwo 1 994) , in which case pain would persist after 

release from that posit ion 
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A good example is the pain i ncurred during prolonged slouched 

siuing, which disappears on standing upright. Similarly, when a finger 

is bent backwards slowly to end-range, first a strain is fe l t .  I f  a position 

of strain is maintained for a few minutes, a mi ld aching resul ts .  If the 

linger is  bent suddenly, by applying a brie f, rapid,  end-range force,  

the pain receptor system is activated immediately, but briefly. Thus 

pain can appear eventual ly, a fter moderate prolonged loading, or 

c a n  a p pe a r  i m med i a t e l y  as a resu l t  o f  s u d d e n  short - l i v e d  

overstretching. I n  both cases the pain w i l l  cease on release o f  

stretching. In  neither case, however, is  damage t o  t issue necessary to 

cause the experience of pain . 

Pain of postura l  origin in the lumbar spine i s  usual ly produced by 

mechanical stress at end-range, usually in flexion. It is most commonly 

a sustained end-range loading that eventually causes sufficient tissue 

deformation to provoke pain .  

The greater the mechanical loading and deformation become, the 

greater is the intensity of pain .  If the painfu l  position is prolonged ,  

the pain becomes more d i ffuse , widespread and di fficul t  to  define , 

and may expand distally CHarms-Ringdahl 1986) . If such loading on 

return to a neutral posit ion has caused no structura l  damage or 

displacement , the pain wi.ll become less d i ffuse , more localised to its 

poin t  of  origin , unti l it quickly subsides. 

Increasi ng pain intensity at the end-range of  movement i ndicates 

the beginning of  overst re tching. Further movement in the same 

direction may result in damage . As in the case of  the finger, for 

example , the joint is obViously being moved in  the wrong direction 

as the pain intensity increases, and in the corrective direction as the 

pain intensity decreases. This example demonstrates that the use of  

increasing and decreaSing levels of  pain provides a rel iable gui de in  

the choice of direction in  which to  apply therapeutic motion. 

Effect of posture on symptoms in normal population 

The study of Harms-Ringdahl (1986) has shown in the cervical spine 

the e ffect or sustained loading in symptom production . Volunteers 

without neck symptoms who maintained flexion of the lower cervical 

and thoracic spine and extre me upper cervical extension perceived 

pain wit hin two to fif teen minutes .  This increased wi th t ime ,  

eventually forCing them to  discontinue the posture , a fter which the 
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symptoms ceased .  Pain was generally localised around the neck and 

upper scapulae, but radiated into the arms in a few individuals. The 

study demonstrates how individuals withouL spinal sympLoms can 

have pain created by susLained loading, which event ual ly has a 

mechanical e ffect upon soft tissues. 

Duri ng this sustai ned positioning in  the protruded head posLure ,  

the  levels of  muscular activiLy in the  trapezius, splenius, the Lhoracic 

erector spinae and rhomboids was generally very low. Consequently, 

it seems reasonable to conclude that pain due LO eXLreme spinal 

posit ions is  provoked by mechanical load on articular and peri

articular structur es rather than sustained muscular aCL iviLy (Harms

Ringdahl 1 986) . In studies conducted in the lumbar spine , it has 

also been shown that in kyphotic,  supported or unsupported sitt ing 

posit ions, muscle activity is minimal (Andersson eL af. 1975; Dolan 

et al. 1 988) In relaxed siuing postures, the lumbar spine ahso is 

resL ing on articular and peri-articular structures .  

Relevant to  the lumbar spine, several studies have looked -L sitting 

postures and correlated posi tions WiLh symptoms in the normal 

population . These demonstrate that susLained sitt ing posLures often 

provoke syrnptoms, and that this is mOSL l ikely to occur in slumped 

si t t ing. One sLudy in asymptomatic individuals evaluaLed the effecL 

of si t t ing for a two-hour period on ordinary canvas wheelchairs, 

compared with wheelchairs that had extra SUppOrL added (Harms 

1 990) . On the ordinary chairs, volunteers were in posiL ions of flexion, 

whi le  on the adapted chairs they sat w i th  increased lordosis .  

Discomfort was strongly associated with the ordinary s l ing chairs, 

but not with the more supported sitting postures. Discomfort was 

fel t  in the mid-, upper and lower back and bULLocks, and four subjects 

in the flexed posture group were unable LO compleLe the full two 

hours because of low back pain 

Eklund and Corlett ( 1 987)  evaluated chair designs in a work 

environmenL with workers performing speci fic tasks for forty-five 

minutes. Consistently, chairs that allowed or encouraged a more flexed 

spinal posture caused increased discomfort . In anoLher sLudy, when 

given the chance to select a comfort able sit t ing posLure, eighty 

indi.v iduals consistently chose a high, rather than a low seat (Mandai 

1 984) . This had the effect  of altering the posi.tion of the hips and 

pelvis so that the lumbar spine was more upright, compared to the 

flexed posi tion of the spine on a low chair. KnULsson eL af. ( 1 966) 
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investigated the preferences in  chair design of ind ividuals with and 

without back pain .  The most comfortable chair had a back support 

ti lted back at 1 00 to 1 1 0 degrees, and gave a 1 - 2cm support i n  the 

lordosis. None of the seventy subjects found sitt ing in  flexion to be 

com fortable for more than a short period. 

McKenzie ( 1 979) reponed that almost without except ion , patients 

with both acute and chronic back pain had less pain silt ing with a 

wel l - formed lordosis supported by a lumbar rol l .  

Clinical picture 

Patiellls with solely postural pain are usually u nder thirty years o ld ,  

often much younger - schoolchi ldren may be brought to the c l in ic  

by concerned parents.  Individuals are general ly sedentary due to  

the ir  occupation, studies or l i festyle .  They may have back pa in  only, 

without referra l ,  but may i n  addit ion describe pain i n  the thoracic 

and cervical regions that appears at t he same time. Frequently they 

wi l l  have had symptoms for months, which have been gradually 

worsening - pain is now coming on more quickly and occurring 

more frequent ly. It i s  this gradual deteriorat ion that is more likely to 

cause them to seek help rather than any dramatic onset o[  severe 

back pain .  

A possible mechanism for this deterioration over t ime i s  t h e  escalation 

in sensit ivity that occurs when neural pathways are frequent ly 

generat ing the same pain signal .  Alternatively, the i ncreased sensit ivity 

may be due to  reduced t h resho lds  to m e c h a n i ca l  s t i m u l i  i n  

nociceptors because o f  repeated mechanical exposure. Whatever t he 

exact cause , unless patients begin to i nterrupt the aggravati ng end

range forces, with the passage o f  t ime symptoms are more easi ly 

provoked .  Less mechanical  st imulus i s  needed to produce the  

sym ptoms and they appear a fter a decreasing period of  t ime .  

Pa in i n  the postura l  syn drome is  a lways i ntermi t tent ,  a n d  may 

sometimes not be present for days at a time. Pain is  only brought o n  

by static end-range postures - t h e  most common being prolonged 

si L t i  ng and prolonged standing. If they sit for brief periods or are 

being generally active , they are pain-free . For i nstance, they may 

lead a more act ive l i festyle at the weekend and have no symptoms at 

this t ime. When constantly moving and changing posit ion,  they avoid 

the stresses arising [rom end-range static postures If  s i t t ing is the 

C H APTER Till RTY 1685 



6861 C H APTER THIRTY THE LUMBAR SPIN E :  M ECHANICA L DIAGNOSIS & THERAPY 

provoking posture, pain will not come on immediately, but only after 

a prolonged period of static positioning. Once the individual changes 

thei r  position ,  or gets up and walks around, symptoms disappear. 

They will move ful ly and freely, and remain pain-free until they resume 

the same position for a period of t ime.  The l ink between a part icular 

posture, t ime and the onset of symptoms should be reasonably obvious 

in thei r  history. Usually the patient has failed to make this connection. 

Pain from the postural syndrome is never induced by movement ,  is 

never extensively referred and is never constant .  There is  no loss of 

movement,  no sign of join t  abnorma l i ty  and no mechanical 

presentation . There is nothing to see other than the poor posture 

i tself. There is no pathology; symptoms arise solely from prolonged 

mechanical loading. 

Physical examination 

The examination wil l  be unproductive, except relating to one aspect 

of the presentation.  There will be no deformity, no loss of movement 

and no response to repeated movements. Para-c linical tests wi l l  be 

negative . These 'negative' resul ts  in fact provide confirmatory data 

for diagnosis of posture syndrome . 

The only relevant 'positive' result  wil l  relate to posture The patient'S 

sitting, and often standing, posture is poor If enough time has elapsed 

during the h istory-taking and the patient is positioned in their  

provocative slouched si t t ing posture , the ir  symptoms are produced. 

At this point,  i f  they are encouraged to move from that position by 

correct ing thei r  post ure , the symptoms are abolished and the 

re levance  of t h e  poor posture to thei r pa in  wil l  h ave been 

demonstrated to the patient .  Equally, once the patient stands, the 

symptoms abate . 

Sometimes i t  may take longer, with a sllsLained posture for up to half 

an hour before the pain is fel t .  I f  this is the case, it may be necessary 

to ensure that the patient sits for this length of t ime in order Lo provoke 

the symptoms Once the pain is present ,  it is simple LO educate the 

patient in the relevance of posture to their  problem. Posture correction 

or standing will abolish the symptoms. They thus learn the importance 

of their position, and how the way they sit can either provoke or 

relieve their symptoms. It  is vital that the patient appreciates the intimate 

link between posture and pain in this syndrome ;  on ly then wi ll they 
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be able to deal with i t .  Thus it is necessary to reproduce the symptoms 

in order to prove this l ink .  

Table 30.1 Postural syndrome - criteria (all will apply) 

History: 

local pain 

intermittent pain 

pain associated with time spent in a particular posture 

pain does not persist 

painless movement and activity. 

Physical examination: 

poor posture 

full range of movement 

no deformity 

no problems with curve reversal 

repeated movements do not reproduce pain 

pain only produced by sustained loading in relevant position, which 
is then relieved on moving [rom that posture. 

Those who are unfamil iar with the system of  mechanical diagnosis 

and therapy can confuse the posture and derangement syndromes 

(Riddle and ROlhstein 1 993) .  In fact ,  the symptomatic and mechanical 

presentation of t hese two syndromes are very d i fferent ,  although bot h  

are affected b y  posture. I n  the case o f  a patient with derangement ,  

t here can be referred pain, pain on movement , deformi ty or b lockage 

to moveme11l, persistent pain a fter the posture is corrected or the 

aggravating position released ,  and in  general a much more severe 

presentation . 

Si tt ing is the most common cause of pain i n  the posture syndrome .  

lL is  a lso a n  extremely common cause o f  aggravation of  pain i n  

derangement , but pain behaviour i n  the two syndromes i s  dist inct ly 

di fferent. I f  an individual is  having back pain that is due to postural 

syndrome and is caused by s i t t ing, there will be a c lear association 

between the posture , when sustained for a sufficient period ,  and 

lheir pain - as frequently occurs in derangemen t .  Upon rising and 

moving, however, the pain wil l  rapidly cease , only reoccurring when 

t hey resume the s i t t ing position for a sustained period,  and when 

lested all movements wi l l  be ful l  and pain-free .  Pain in derangement 

has a vast ly more Signi ficant effect in  terms of  pain and function. 

Another key difference between the two is prevalence in  those seeking 
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health care .  Postural syndrome is rarely seen in the c l inic ,  while 

derangement syndrome is common . 

Postures involved 

Silt ing is the most frequenl cause o f  pain o f  postural origin ,  and 

many patients wil l  name th is as the only provoking factor. They may 

com plain that pain is produced a fter spending a certain lime , for 

instance quarter o f  an hour or so, in any sort of chair or when driving. 

Others may complain that the pain only comes on after working at 

the computer for awhi le .  Frequent ly bus, taxi and car drivers, pi lols 

and passengers on aircraft complain about pain afler some time in 

such seat ing. 

Somelimes i ndividuals complain o f  pain after prolonged standi ng, 

especial ly if  working constantly bent forward or stooping. The same 

criteria as above must apply To the inexperienced cl inician this could 

be con fused wi th derangemel1l syndrome,  which is  frequenlly 

provoked by bending, but the impacl of derangement is much greater 

Other postures are less l i kely to produce pain of postural origin as 

they generally a l low people a much greater opportunity to al ter their 

posit i on .  Occasiona l ly  pain of post ural origin i s  fe lt when lhe 

individual is lying down . 

Management of postural syndrome 

Once palients are made aware o f  the l ink between lheir posture and 

their pai n ,  most fin d  i t  relatively easy to sel f-manage th is syndrome . 

However, it is vital that this correlation between their posi tion and 

symptoms is made apparen t  to them.  If t he patiel1l is finding lhis 

difficult  to accept ,  posit ioning them in a sustained post ure so lhat 

symptoms are provoked is usually sufficient to convince lhem of t he 

cause. Once the l ink is wel l  established, they need advice on correcling 

posLUre and avoiding or i nterrupling the aggravating factor. If lhey 

avoid end-range stresses to soft t issues for two LO three weeks, the 

problem wil l  resolve . 

Repealed exposure to the aggravating posture over lime leads to a 

gradual  deler iora t ion  wi th i ncreased frequency o f  symploms.  

Conversely, correcting the posture enables the patient lo remain pain

free for longer and longer l ime periods . If the causative poslure is 

avoided, the sensitivity of tissue nocicepLOrs to mechanical slimul i  
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dimin ishes over t ime. Thus, a fter two weeks o f  posture correction ,  

resumption of the aggravat ing posi t ion is tolerated for longer bdore 

pain is triggered .  Obviously th is should not be encouraged,  as it wi l l  

set them once more on a deteriorati ng pathway. 

As well as advice to avoid the causative posture , patients must be 

shown how to maintain a correct si t t ing position . Patients should be 

warned that the adoption of  new postures might cause the temporary 

deve lopmcnt of 'new' pains ,  which wi l l  subside within a week .  

Management i s  thus a combination of  avoidance and performance 

avoid the aggravating factor and performing the corrective procedures. 

Table 30.2 Management of posture syndrome 

education on link between posture and pain 

education on posture correction 

attain posture 

maintain posture 

education on avoidance or aggravating posture 

POSlLlIT correction (Procedure 4) 

slouch-overcorrect (Procedure 10). 

Posture syndrome - aggravating factor sitting 

McKenzie ( 1 98 1 )  described poor si t t ing posture as the number one 

predisposing perpetuat ing factor in low back pain causation . 

The ind ividual with poor posture is predisposed to this syn drome 

when exposed to long hours of silt i ng due to occupation ,  study, 

unemploymcnt or hobby. I t  is important to establish patient's habi t  

from the outset . 

The postural habi t when siuing for a period of time and the e ffect  

this may have on symptoms can be observed if  the patiem is seated 

wi thout a back support as on the examination couch, rather than in 

a chair. The best opportunity arises whi le  the history is taken .  During 

this sometimes lengthy period , the dfect of sustained relaxed sitt ing 

on the patient's posture may be noted . At the end of this part of the 

assessment, quest ion the patiem about the presence of pain .  This 

may have developed during the interview, and if present ,  posture 

correction wi l l  rapidly abolish symptoms. If a direct link between 

posiu re and pain can be clearly demonstrated to patients, their compliance 
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to the management programme is rapidly achieved. For this reason ,  

the patient shou ld  have the h istory taken whi le  sitting unsupported,  

as  described .  

Taking the history 

Allow the patient to relax unsupponed 

to expose the true nature of their 

silt ing posture . 

Correction or further investigation 

of the slouched sit t ing posi tion and 

its effects on pain mark the begi.nning 
214 of the physical examination . The rest 

of the physical examination wil l  be normal , with full range of movement 

and no pain on repeated movements .  

Correction of sitting posture 

I t  should be explained to patients thaL when we s i t ,  especially when 

preoccupied, a relaxed posture is  adopted .  The spine takes up the 

shape of  the chair, or if sitting unsupported , eventually the slouched 

posture  is adopted. Unless a conscious effort is  made, or a well

designed chair with appropriate support is used,  it is a universal 

phenomenon that within a short  period of sitt ing individuals wil l  

have adopted a relaxed,  slouched posture This flexed posture wi l l  

p lace l igaments ,  capsul es and other peri-art icular and anicular 

structures u nder tension.  I f  this posture is main tained, as creep occurs, 

greater tensi Ie stress is placed upon these soft tissues. Eventually, i f  

mainta ined without resp i t e ,  enough mechanical tension can be 

generated to trigger nociceptor activi ty. 

That simple mechanical tension wi l l  eventually become pai nful is 

easily demonstrated to the patient using the analogy of the 'bem 

finger' , especially i f  the patient'S own finger is used for educational 

purposes. By hold ing their finger in end-range extension , first a 

d iscomfort and then a dull ache is produced ,  but as soon as it is 

released the aching abates; within a minute the pain is completely 

gone,  with no damage haVing occurred .  

The patient needs to be convinced thaL  the same process is  a t  work in 

the spi ne If pain is  of postura l  origi n ,  there is never any last ing 

repercussion - when the pain is provoked by sitting slouched, it wil l  be 

abolished by correcting the posture Hopefully during the first treatment 
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session the patient's symptoms wil l  be produced a fter prolonged 

silting - the period of  history-taking al lows f i fteen to twenty minutes 

when lhis may occur. Upon completing the i nterview, the patient 

should be questioned about any symptoms that are now present .  I f  

they report the onset o f  symptoms during this period, then the  e ffect 

or poslure correclion must be explored . If symptoms are due to posture 

syndrome, poslure correction wi l l  abolish them. When pain is shown 

to be so clearly related to position,  the patien t  will quickly accept the 

logic of correcling the sitting posture. I f  the pain does not abate when 

lhe poslure is corrected, but increases, changes location or stays the 

same, another mechanical syndrome, derangement in al l  probability, 

is the cause of symptoms. Pain rrom derangement syndrome may 

also centralise or be reduced or abolished by posture correction . 

lr il is nOl possible to produce the patient's symptoms during the 

interview, lhen they musl be inslructed to test the e ffect o f  posture 

correction on the next occasion that symptoms develop . 'The next 

time pai 11 occurs, can you abolish it by correcting your posture?' 

215 216 

Poslure correction involves: 

1 .  allain ing correct sitting poslure 

2. maintaining correCl sitting posture . 

Attain correct sitting posture 

217 

To encourage the patient to attain and maintain the corrective posture, 

they must be convinced or its value. Most patients, when they are 

ful ly aware or the relationship between posture and the production 

or pai n ,  quickly accept the need to alter their postural habits. They 

need to understand the correct Sitting posture as well as recognise a 

poor posture ,  and t hey need to be able to control their trunk during 
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Pbotos 215,216,217: Posture 

correction and symptom 

monit01·ing. 

At conclusion of the bislOlJ\ 

ask about present IJain 

stafus:'in this posit io II, wbat 

pain doyoll baue'.' (215) 
Press on tbe patient's upper 

sternum and Pu.ll the lower 

back info lordosis to con·ect 

the posture (2 i 6). I-Iauing 

corrected flexed postllre, ask, 

'Wbat do you. feel in this 

position?' (217) 
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Pl.1otos 218,219,220: 
Slo/Icb-ouercorrect. 
Ii.>:treme a/bad jJosition (218). 
E¥trel1le 0/ good /Jositiol1 (219). 
/c:ytreme o/good jJosition less 

strain (220). 
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posture correction and maintenance . A 'good posture' is defined here 

as a position in which the lumbar spine is positioned in a moderate 

degree of lordosis, and the head and shoulders are even ly aligned 

over the pelvis. 

To understand and attain the correct siuing posture , the 'slouch

overcorrect' procedure (Procedure 1 0) is introduced.  This procedure 

al lows patients to feel the di fference between a poor slouched posture 

and a fully overcorrected posture . I t  is neither good nor desirable for 

patients to maintain this overcorrected position; prolonged excessive 

extension will  eventual ly become as painful as prolonged nexion. 

The best Sitting posture is gained by releasing the last 1 0% of the 

overcorrected sitting position.  The lumbar lordosis should be simi lar 

when silting to that which is present when standing. 

218 219 220 

If  the slouch-overcorrect procedure is practised three t imes daily, 

ten to fifteen times at each session ,  the patient wi l l  in a matter of a 

few weeks have re-educated their postural habit . They wi \1 no longer 

percei.ve the slouched posture as 'normal' ; they wil l  find that the 

corrected posture is now 'normal' for them. As well as practising 

slouch-overcorrect in order to retrain their postural 'habit' and to 

train their muscles to hold their trunk upright ,  the procedure should  

be  done regularly whenever pain arises .  Painful postures should be 

frequen t ly  and rapidly i nterrupted . The increased sensitivity to 

mechanical stimuli  that has developed in the tissues from repeated 

exposure to those mechanical loads wi l l  gradual ly abate.  Each t ime 

the slouched posture is resumed and pain re-triggered ,  then the 

threshold  a t  whi.ch mechan ical stimuli will cause pain will remain 

low. If the painful position is avoided altogether, sensitivity will return 

to normal and short periods of slouched siuing wil l  no longer hun. 
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Maintain correct sitting posture 

When silling for prolonged periods , it is essential thaL a lumbar 

lordosis be mainLained aL all times. The pat ient must be shown how 

Lo do this from the firsL day (posture correct ion - Procedure 4) The 

lumbar lordosis can be maintained in two ways: 

1. actively, by muscular contro l ,  when sitting on a seat and not  

using a backrest 

2.  passively, with the use o f  a lumbar roll or support, when sitting 

in  a seaL with a backrest. The lumbar rol l  keeps the lumbar 

spine in moderate lordosis while driving, sitting at work or 

relaxing. Without i L ,  the lordosis is lost i f  the person leans back 

in  the chai r  or concentrates on something other than the 

maint enance of the lordosis. 

P!Jolo 221: Postllre 
correction 

221 

ACLive con t ro l  o f  the lumbar lordosis is  

demanding, and someone used to the slouched 

posture will have problems maintaining this 

position actively for long. However, i t  is  good 

for the patient to practice this posture actively 

several times a day, holding it as long as they 

can for up to a few minutes. The performance 

of this regular active posture correction will 

improve their overall postural control . It  has 

the additional  benefi t  of strengthening the 

muscles responsi b le for mainta in ing the 

upright position .  

Patients frequently com plain about the e ffort to maintain the correct 

sitLing posLure , especially if they are actively maintaining the position . 

Many desc ribe a stra i n  pa in  or say that the n e w  position i s  

uncomfortable . These new postural stresses are to  be expected, and 

i f  patients do not complain of 'new pains' , it is  l ikely that they have 

not been adequaLely practis ing or maintaining the correct posture. 

Adj usLmenL Lo a new posLure results in short-lived transitional aching, 

usual ly of a different qualiLy and location than the original pain 

complained of. These are commonly felt further up the back in the 

thoracic region, and should not last longer than five or six days. 

Maintai n i n g  an ereCL postu re is the best way t o  e n sure the 

strengthening process continues throughout l i fe .  
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A lumbar roll has a signif icant effect on the maintenance of the lordosis 

( McKenzie 1 9 79) .  Wit h  increasing support producing increasing 

lordosis (Andersson et al. 1979) . As long as the support is level with 

the lumbar spine,  the exact l evel is less important as it does not 

much influence t he ultimate angle (Andersson et al. 1 979) .  It is most 

appropriate to place the support l evel with the lower lumbar spine , 

which is the area o f  greatest stress . The individual must push their 

pelvis to the back of the chair; othelwise the support is wasted. A cushion 

is not suitable as it simply moves the whole spine away from the 

chair without influencing the degree of lordosis of the lumbar spine. 

A good sitting posture is  often difficult to obtain on sofas or settees 

because the shape of the chair causes posterior rotation of the pelViS, 

whic h  in turn reduces the lordosis (Keegan 1 9 53) . Good posture is 

easier to attain and maintain on a dining room-type chair. If any 

benefit is to be gained from a lumbar rol l  in  a lounge chair, then 

cushions should be used first to prevent the support being absorbed 

by the uph olstery. See Chapter 6 for more detai l on how posLure 

a ffects the lumbar curve .  

In postural retraining, the problem l ies in  loss of awareness of the 

correct posture ,  not in an inabil i ty to assume it. Lumbar rol ls ,  

expensive o ffice furniture and ergonomical ly deSigned work stations 

wi l l  all have no effect on postural habits unless the individual is 

aware of the correct posture . Likewise , strengt hening of t he muscles 

of the spine wi l l  have no effect on posture i f  the individual is not 

'bodily' aware of the correct sitting position. No strengthening exercise 

can teach the patient the correct posture .  Once the correct posture is 

attained, stronger muscles may he lp the patient maintain i t .  Regular 

use of the s louch-overcorrect procedure is a helpful  way for the 

patient to learn how to attain the right postur e .  The patienL wil l  also 

be motivated to i mprove h is  posture as a result  of improving 

symptoms. Actively maintaining the correct posture is the best way 

to strengthen the postural muscles and to en force a new bodily 

posture. By regularly attaining and maintaining a better posture , this 

will become easier, and a fter three or [our weeks a new postural 

h abi t w i l l  become norma l . 
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Posture syndrome - aggravating factor standing 

Prolonged standing is another position i n  which low back pain o f  

postural origin can  occur. There i s  a clear association between this 

activi l y when susta ined for a sufficient period and the onset of pai n .  

Thus, a n  occupation o r  hobby lhal involves extended periods of  

slanding is l ikely to be  a causative factor. 

Two slouched standing positions are commonly seen .  When observed ,  

t h e  patient may stand w i t h  a n  exaggerated lumbar lordosis and 

thoracic kyphoSiS and with the pelvis pushed forward, thus giving 

lhe appearance of a protruding abdomen .  The other standing posture 

commonly adopted is oblained by taking al l  the body weight on one 

l eg, Wi l h  the other knee bem ,  causing the pelvis to droop to one 

side . In  both postures the patient places the lumbar spine al end

range . The first i nvolves end-range extension , the second end-range 

side gl iding. 1 f the patiem is a l lowed to stand relaxed, they wi l l  adopt 

one of lhese eXlreme s louched poslures ,  which  i f  prolonged wi l l  

become pai n fu l .  In  bOlh lhese slouched stand ing postures , the 

individual is resling on articular and peri-articular structures. 

Correction of standing posture 

The palient must be made aware of the link between their posture 

and lheir pain. It may wel l  be necessary to provoke the pain by 

requiring lhem to remain standing until i t  appears Once this happens,  

poslural correction rapidly abolishes symptoms. 

Li fling the chest and lhoracic spine,  til t ing the pelviS slightly anteriorly 

and gently tightening the abdominal muscles best achieves posture 

correct ion.  The patient is then standing in a relaxed standing pOSition 

rather than a slouched standing posture. Awareness of the posi t ion 

of the pelvis and control o f  th is angle is  essent ia l  in  attain i ng posture 

correction . 

I f  pain in standing cannot be reproduced o n  the first examination, 

the patient must be instructed to se l f-evaluate the relationship 

belween posture and pain by postural correction the next time pain 

is fe ll Therefore, in this si tuation the patient also needs instruct ion 

in postural correction and needs lO practice this enough so that they 

are posturally aware of the difference between the slouched and 

relaxed standing postures. 

CHAPTER T H I RTY 1695 



696 1 Ci I AI'TER T H I  RTY THE LUMBAR SPIN E: MEC HANICAL DIAGNOSIS & THERAI'Y 

Posture syndrome - aggravating factor lying 

Lying is another position in which low back pain o f  postural origin 

can occasionally occur. There wil l  be a clear association between 

prolonged recumbency and the onset of pain. Such patients will  be 

woken by pain in the night, or wake with pain in the morning that 

was not present prior to ret iring the previous night. Such pain abates 

soon a fter arising. As is usual in patients with posture syndrome , on 

examination nothing abnormal is  found. 

I f  resting through the n ight is causing pai n ,  two factors need to be 

investigated: 

1 The lying posture . This is di fferent for each person and mLlst be 

dealt with individually. Sleeping postures are habilUal and can 

be difficult  to in fluence Concerning the lumbar spine ,  two 

extremes may be found. Individuals may l ie in a very flexed 

position i f  they sleep curled up ,  in the 'foetal position',  or if 

they lie with their l egs straight out , the spi ne may be in an 

extended position . 

2 .  The surface on which the person i s  lying. For the majority of 

people the mattress should not be too hard , whereas the base 

on which the mattress rests should be firm and unyielding. This 

gives adequate support without plaCing stresses on the spine.  I f  

the surface is too hard , due to the natural contours of the body 

the lumbar spine may be without sufficient support. If the bed 

is too soft or sags considerably, the sleep posture may be one of 

extreme flexion. Usually the surface on which one is lying is 

easily corrected or modified.  

Modification of the lying posture 

Patients can be encouraged to alter their sleeping posture if this is 

indicated ,  but it may be d i fficult to achieve . Three ways in which the 

lying posture can be modi fied are suggested .  The posit ion in which 

the person sleeps and the nature of the support provided by their 

bed need to be analysed in order  to suggest t he appropriate 

modification. 

If the patient sleeps with legs extended and on a hard surface ,  lack of 

lumbar support may be the problem. If Lhis is thoughL LO be the 

cause , the patient should try a lumbar support roll .  This is likely to 

work quickly or not at all , and should be tried for about three nights . 
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A beach or bath towel folded end-to-end and then rolled up usually 

rits around the average waist . Patients wil l  need to experiment to 

find the correct size of lumbar support required for their particular 

case . The towel should be WTapped around the waist and the two 

ends attached to each other, for instance with a safety pin .  If the 

towel is left loose , it will not remain in place and may move , leading 

to increased stresses on the lumbar spine .  

If the mattress or  the  base of the bed  are no t  firm enough and al low 

the spine to sag during sleep, this may be the problem. Rather than 

immediate ly going to the expense of new furniture, the mattress may 

be placed on the floor for a few nights .  I f  firmer support is required,  

this  shou ld improve the symptoms. I f  a fter three or four nights there 

has been no change , it is unlikely that this is the answer to the patients 

problem. 

A small  number of people require a sagging mattress. This can easily 

be created by placing pillows a t  both ends of the bed under the 

mattress. This may be tried for three or four nights to evaluate its 

effect on symptoms. 

Conclusions 

Only the patient can rect i fy pain o[ postura l  origin .  No externally 

given treatment can alter the aggravating factor, which is their postural 

habit. To dispense treatment [or a condition that can only be resolved 

through patient education is negligent health care. The essence of  

management [or this condition is education and postura l  correction.  

Management of postural syndrome 

education on l ink between posture and pain 

• education on postur e  correction 

• attain posture 

maintain posture 

• education on avoidance o[ aggravating posture 

posture correction (Procedure 4) 

s louch-overcorrect (Procedure 1 0) .  
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Pain of postural origin arises from postural neglect; tl1 rough postu rat 

correction they can stop their pain and also prevel1t its ol1set. As long 

as the link between pain and posture has been clearly demonstrated 

to patients, and they have been adequately educated, most are well 

able to treat themselves. 

When management by education is completed successfully, i t  should 

be explained to the patient that, a l though the present pain has been 

relieved, recurrence of similar symptoms is possible if postural care 

is neglected for extended periods. The consequences of postural 

neglect should be discussed .  

Consequences of  postural neglect 

The effect of postural habits has long-term i mpl ications on the human 

shape (McKenzie 1 98 1 ,  1 990) . The commonly observed posture of 

protruded head, rounded shoulders and flattened spine may become 

habitua l .  As age advances, permanent postural 'set' may occur - head 

pro t ruded ,  shoulders rounded ,  dowager's hump,  loss of lumbar 

lordosis and the erect posture replaced by a sl ight stoop. This is 

l ikely to be accompanied by considerable soft t issue adaptations 

Posi t ions that are frequently adopted,  such as flexion,  are maintained, 

w hi le  movemen ts that are rare ly  performed , such as extension , 

become steadily more d i fficult to achieve .  Long-term postural neglect 

can lead to adaptive tissue shortening, causing dysfunction synd rome . 

As men and women age, their natural head position tends to progress 

to a more forward posit ion;  their abi l i ty  to retract the head declines, 

while protrusion range is  mainta ined,  and there is an overall decline 

in  antero-posterior mobility (Dalton and Coutts 1 994). Between young 

adulthood and older age there is a reduction in all planes o[ cervical 

movements of 20 - 45% (Worth 1 994) ,  and a reduction in all planes 

of lumbar movements of about 30% (Twomey and Taylor 1 994a, 1994b). 

Although a large part of th is may be the natural e ffects of ageing, and 

is  due to i ncreased disc st i ffness (Twomey and Taylor 1 994a, 1 994b) , 

there is also an element of variabi l ity in the degree to which people 

become restricted in range of movement  and in resting postures. The 

standard deviations to the mean range of sagittal plane movements 

in the lumbar spine consti tu te 43 - 47% of those mean values 

(Twomey and Taylor 1 994a , 1 994b) This demonstrates a considerable 

variability in the normal range of movement in the o lder population . 
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This means that protruded head positions and stooped postures are 

not simply an inevitable consequence of ageing. Movement  that is 

losL because of  t issue adaptation could have been retained had affected 

soft tissues been regularly s L re tched.  If end-range movement is 

neglecLed,  eventually thaL movement is lost forever. Postural 'sets' 

thaL arise from long-term posLural neglect and tissue adaptation result 

from postural habit as much as the consequence of age . Loss o f  

function can be prevented i f  end-range movements are regularly 

performed and posture corrected throughout l i fe 

Thus, initial ly, poor postu ral habi ts produce pain o f  postural origin 

WiLhoUL loss of [unction. Prolonged postural neglect leads to adaptive 

shorten ing. 1 f flexion is regularly performed but  extension rarely, the 

anterior SL ruCLUres o f  the j oints shorten and t he posterior structures 

lengLhen .  Extension becomes more and more difficult to perform 

AdapL ive shorten i ng i mpl ies  loss of [unct ion and moveme n t .  

Whenever shortened structures are placed on stretch,  t hey will induce 

discom fort or pai n .  Furthermore , the decreased movement must 

inevitably lead to i mpairment of nut rition in the intervertebral disc , 

contributing to disc degeneration.  The shortening of soft tissue caused 

by poor postu ral habit and inadequate exercise can be prevented by 

regular postural correction and adequate performance of the relevant 

exercises (McKenzie 1 98 1 ,  1 990) . 

The detail proVided in this chapter is summarised in the form of criteria 

and operational definitions contained in the Appendix - these are 

essential for identification of the different syndromes. 
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Appendix , \701 

Classification and operational definitions 

Category 

MecllClJlical syndrome 

Reducible derangemel1t 

irreducible derangement 

DysJullction 

Adherent nerve root 

Postural syndrome 

OTi-IER 

Spinal stenosis 

Isthmic spondylolisthesis 

Hip 

Slj 

Ddinition 

Internal disc displacement with 
competent annulus 

Disc displacement with incompetent 
or ruptured annular wall 

Soft tissue structural impairmelll 

Adhesions producing functional 
impairmelll of nerve root or dura 

Prolonged mechanical deformation of 
normal soft tissues 

Exclusion oj above 

Bony or soft tissue narrowing of 
spinal or foraminal canal causing 
neurogenic claudication 
May be associated with degenerative 
spond ylolisthesis 

Slippage of vertebral body 

Pain-generating mechanism due to 
mechanical, inflammatory or 
degenerative changes in or around 
hip joint 

Pain-generating mechanism due to 
mechanical, inflammatory or 
degenerative changes in or around 51] 

Criteria** 

Symptom response 

Central isation 
Abolition 
Decrease 

Peripheralisation 
Increase in peripheral pain 
No centralisation, reduction or 
abolition 

Intermittent pain when loading 
restricted end-range 

Intermittent pain at limited end
range flexion in standing and 
long silting 

Pain only with prolonged 
loading 
Physical examination normal 

Lacl� oj above responses, plus 
the Jollowing 

History - leg symptoms when 
walking, eased in flexion 
Minimal extension 
Sustained extension may 
provoke leg symptoms 

Sports-related injury in 
adolescence 
Worse with static loading 

History - pain on walking, eased 
on sitting 
SpeCific pain pallern 
Positive 'hip' tests 

Three or more positive SIJ pain 
provocation tests 

Mechanically incol1clusive Unknown intervertebral joint pathology Inconsistelll response to loading 
strategies 
No obstruction to movement 

C011linueci next page 
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Category Definition 

Mechanical syndrome 

Chronic pain Pain-generating mechanism 
influenced by psychosocial factors 
or neurophysiological changes 
peripherally or centrally 

Serious spinal pathology Definition 

- suspected 

Cauda equina 

Cancer 

Fracture 

Spinal infection 

Anhylosing spondylitis 

Compression of sacral nerves by 
disc herniation or tumour 

Growth of malignant tumour in or 
near vertebrae 

Bony damage to vertebrae caused by 
trauma or weakness due to metabolic 
bone disease 

Infection affecting vertebrae or disc 

One of the systemic inflammatory 
arthropathies affecting spinal and 
other structures 

Criteria** 

Symptom response 

Persistent widespread pain 
Aggravation with all activity 
Exaggerated pain behaviour 
Inappropriate beliefs and 
attitudes about pain 

Criteria 

Bladder / bowel involvement 
Especially urinary retention 
Saddle anaesthesia 
Sciatica 

Age> 55 
History of cancer 
Unexplained weight loss 
Constant, progressive pain 
unrelated to loading strategy, 
not relieved by rest 

Significant trauma 
Trivial trauma in individual with 
osteopenia 

Systemically unwell 
Febrile episode 
Constant severe back pain 
unrelated to loading strategy 

Exacerbations and rcmissions 
Marked morning stiffness 
Persisting limitation all 
movements 
No directional preference , 
but beller with exercise, not 
relieved by rest 
Systemic involvement 
Raised ESR, + HLA B27 

The operational definitions provided below preselllthe criteria in more detail. These give the symptom responses 

and timescale by which classification should be recognised. 



Classi fication algorithm 

History-taking -------. 
and __ I R

-
E

-
D

-
F

-
LA
-

C-'I 
Physical examination and testing � 

Day 1 Provisional classification 

Loading strategies 
decrease, abolish or 
centralise symptoms 

� 
Derangement -

Reducible 

No loading straLegies 
decrease, abolish, or 
cenLralise symptoms 

� 
Derangement -

Irreducible 

Pain only at 
Iimit,d rd."ng, 

Dysfunction 
ANR 

I----� Classification confirmed within 3 - 5 visits 

(reduction or remodelling process may continue for longer) 
Or 

Fail to enter 
mechanical 
classi ficaLion 

I � Consider Other • Stenosis 
L-______ � conditions 

---� 

Operational definitions 

Hip 

51] 
Mechanically inconclusive 

Spondylol isthesis 

Chronic pain state 

The operaLional definitions describe the symptom and mechanical 

behaviours and the timescale needed to document each category. 

Reducible Derangement 

Centralisation: in response to therapeutiC loading strategies, pain is 

progressively abolished in a distal to proximal direction, and 

• each progreSSive abolition is retained over time until all symptoms 

are abolished, and 

• ir back pain only is present this moves [rom a widespread to a 

more central location and then is abolished or 
• pain is decreased and Lhen abolished during the application or 

Lherapeutic loading straLegies 

• the change in pain location, or decrease or abolition of pain, remain 

beLLer, and 

ApPENDIX 1703 
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• should be accompanied or preceded by improvements in the 

mechanical presentation (range of movernenL and/or deformity). 

Timescale 
A derangement responder can be identi fied on day one, or 
• a derangement responder will be suspected on day one and a 

provisional diagnosis made. This will be confirmed by a lasting 

change in symptoms after evaluating the response to a full 

mechanical evaluation within five visits 

• decrease, abolition or centralisation of symptoms is occurring but 

the episode may not have completely resolved within five visits 

• aggravating factors may precipitate a deterioration in symptoms 

and a longer recovery process. 

Irreducible Derangement 

Peripherahsation of symptoms: increase or worsening of distal 

symptoms in response to therapeutic loading strategies, and/or 

• no decrease, abolition, or centralisation of pain. 

Timescale 
An irreducible derangement patient will be suspected on day one and 

a provisional diagnosis made; this will be confirmed after evaluating 

the response to a full mechanical evaluation within five visits. 

Dysfunction 

Spinal pain only, and 

• intermittent pain, and 

• a t  least one movement i s  restricted, and the restricted movement 

conSistently produces concordant pain at end-range, and 

• there is  no rapid reduction or  abolition of  symptoms, and 

• no lasting production and no peripheralisation of sy mptoms. 

ANR 

History of sciatica or surgery in the last few months that has improved, 

but is now unchanging, and 

• symptoms are intermittent, and 

• symptoms in the thigh and/or calf, including 'tightness', and 

• flexion in standing, long sitting, and straight leg raise are clearly 

restricted and conSistently produce concordant pain or tightness 

at end-range, and 

• there is no rapid reduction or abolition of symptoms and no lasting 

production of distal symptoms. 



Timescale 
• a dysfunctionJANR category patient will be suspected on day one 

and a provisional diagnosis made; this will be confirmed after 

evaluating the response to a mechanical evaluation within five visits 

• if the patient fails to fit all criteria another category must be 

considered 

• rapid change will not occur in this syndrome, and symptoms will 

gradually reduce over many weeks, as range of movement gradually 

improves. 

Postural 

Spinal pain only, and 

• concordant pain only wiLh static loading, and 

• abolition of pain with postural correction, and 

• no pain with repeated movements, and 

• no loss of range or  movement, and 

• no pain during movement. 

Timescale 
• a posture category patient will be suspected on day one and a 

provisional diagnosis made. This will be confirmed after evaluating 

the response to a mechanical evaluation within two to three visiLS 

• ir the patient rails to fit all criteria, another category must be 

considered. 

'Other' categories are only considered on railure to enter a mechanical 

diagnosis within five treatment sessions. To be designated into 'Other' 

category, patients will fulfil: 

• 'other' cri teria, and 

• criteria for specific other caLegory as listed below. 

'Other' 

• no centralisation, peripheralisation, or abolition of symptoms, or 
• does nOL fiL derangement, dysfuncLion or posture criteria 

• no lasting change in pain 10caLion or pain intensiLy in response to 

therapeutic loading strategies, and 

• rulfils relevant criteria in suspected 'other' pathology listed below. 

ApPENDIX 1705 
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Indicators for possible 'Red Flags' 

Cauda equina 

• bladder dysfunction (urinary retention or overflow incontinence) 

• loss of anal sphincter tone or faecal incontinence 

• saddle anaesthesia about the anus, perineum or genitals 

• global or progressive motor weakness in the lower limbs. 

Possible cancer 

• age greater than 55 
• history of cancer 

• unexplained weight loss 

• constant, progressive pain not affected by loading straLegies, worse 

at rest. 

Other possible serious spinal pathology 

One of the following: 

• sysLemically unwell 

• widespread neurology 

• history of significant trauma enough to cause fracture or dislocation 

(x-rays will not always detect fractures) 

• history of trivial trauma and severe pain in potential osteoporotic 

individual 

• sudden and persistent extremes of pain causing patielllLO ' freeze'. 

Possible inflammatory disorders 

• gradual onset, and 

• marked morning stiffness, and 

• persisting limitation of movements in all directions 

• peripheral joint involvement 

• iritis, psoriasis, colitis, uretheral discharge 

• family history. 

Stenosis 

• history of leg symptoms when walking upright 

• may be eased when sitting or leaning forward 

• loss of extension 

• possible provocation of symptoms in sustained extension, with 

relief on flexi.on 

• age greater than 50 

• possible nerve root signs and symptoms 

• extensive degenerati.ve changes on x-ray 

• diagnosis confirmed by CT or MRl. 



Hip 

• exclusion of lumbar spine by mechanical evaluation, and 

• pain worsened by weight bearing, eased by rest or worse first few 

steps after rest, and 

• pain pattern - groin, anterior thigh, knee, anterior shin, lateral 

thigh, possibly buttock, and 

• positive hip pain provocation testes) - (concordant pain). 

Symptomatic SIJ 

• exclusion of lumbar spine by extended mechanical evaluation, 

and 

• exclusion of hip joint by mechanical testing, and 

• positive pain provocation tests (concordant pain) - at least three 

tests. 

Mechanically inconclusive 

• symptoms affected by spinal movements 

• no loading strategy consistently decreases, abolishes or centralises 

symptoms, nor increases or peripheralises symptoms 

• inconsistent response to loading strategies. 

Symptomatic spondylolisthesis 

• suspect in young athletic person with back pain related to vigorous 

sporting activity 

• worse with static loading. 

Chronic pain state 

• persistent widespread symptoms 

• all activity increases symptoms 

• exaggerated pain behaviour 

• mistaken beliefs and attitudes about pain and movement. 

Other definitions 

Definition of centralisation 

• in response to therapeutic loading strategies pain is progressively 

abolished in a distal to proximal direction with each progressive 

abolition being retained over time until all symptoms are abolished 

• if back pain only is present, this is reduced and then abolished. 
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Criteria for a relevant lateral shift 

• upper body is visibly and unmisLakably shifted lO one side 

• onset of shift occurred with back pain 

• paLiem is unable to correct shift voluntarily 

• if patient is able to correCL shift, they cannot mainLain correction 

• correcLion affects intensity of symplOms 

• correction causes centralisation or worsening of peripheral 

symptoms. 

Right and left lateral shift 

• a righL lateral shift exists when the vertebra above has laLerally 

nexed to the right in relaLion LO the vertebra below, carrying Lhe 

trunk with it; the upper trunk and shoulders are displaced LO Lhe 

righL 

• a left lateral shift exists when the vertebra above has laLerally nexed 

LO the left in relation to the vertebra below, carrying the Lrunk 

with it; the upper trunk and shoulders are displacedlO the left. 

Contralateral and ipsilateral shift 

• contralateral shift exists when the paLient's symptoms are on one 

side and the shift is in the opposite direcLion; for insLance, righL 

back pain, with / without Lhigh / leg pain, and upper Lrunk and 

shoulders displaced to the left 

• ipsilateral shift exists when the paLient's symptoms are on one side 

and the shift is to the same side; for instance right back pain, wiLh / 

without thigh / leg pain, with upper trun k and shoulders displaced 

to the right. 

Criteria for a relevant lateral component 

• acuLe lateral shift deformity OR loss of fronLal plane movemenLS 

and / or 
• unilateral / asymmetrical sympLoms affected by frontal plane 

movements 

• sympLoms fail to improve with sagittal plane forces or 
• symptoms worsen WiLh sagiLLal plane forces and 

• symptoms improve with frontal plane forces. 



Glossary of Terms 

Anterior compartment 

The comparLmem of the imervertebral segment that is compressed 

with flexion forces. 

Centralisation 

The phenomenon by which distal limb pain emanating from although 

not necessarily felt in the spine is immediately or eventually abolished 

in response to the deliberate application o[ loading strategies. Such 

loading causes an abolition o f  peripheral pain that appears to 

progressively retreat in a proximal direction. As this occurs there 

may be a simultaneous development or increase in proximal pain. 

The phenomenon only occurs in the derangement syndrome. 

Curve reversal/obstruction to curve reversal 

In an asymptomatic state, individuals can move from an extreme 

pOSition of flexion to an extreme position of extension without 

impediment; in derangement this can become difficult or impossible. 

follOWing a period of loading or repeated movements in one direction 

the opposite movemem may become obstructed, and recovery is slow, 

gradual and/or painful. Thus, after spending a period of time in 

nexion, as in bending or siuing, or after repeated flexion, the patiem 

is unable to regain the upright position immediately or without pain. 

They are forced to gradually and painfully resume the erect posture 

or movemems into extension. In severe derangements patients may 

have difficulty straightening after one flexion movement. 

Deformity 

The patient experiences a sudden onset of pain and immediately or 

subsequently develops a loss of movement and a deformity so severe 

that they are unable to move out of the abnormal posture. The patient 

is fixed in kyphOSiS, lateral shift or lordosis ancl is unable to self

correct this very visible anatomical misalignment. If they are able to 

correct the deformity, they cannot maintain the correction. This 

phenomenon only occurs in derangement and must be immediately 

recognised as it determines treatment. 

• Kyphot ic deformity - the patient is fixed in flexion and is unable 

to extencl. 

1709 
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• Lateral shift - the patient is fixed in Cfor instance) right lateral 

shift and is unable to bring his hips back to the mid-line or assume 

a position of left lateral shift. In the case of a 'hard' deformity, the 

patient will need clinician assistance to correct it, while in the 

case of a 'soft' deformity, the patient may be able to self-correct 

with repeated movements. 

• Lordotic deform ity - the patient is fixed in extension and is unable 

to flex. 

Derangement syndrome 

Rapid and lasting changes, sometimes over a few minutes or a few 

days, in pain intensity and location. Mechanical presentation can 

occur in this syndrome with the performance of movements or the 

adoption of sustained postures. Loading strategies produce a decrease, 

abolition or centralisation of symptoms. Opposite loading strategies 

may cause production, worsening or peripheralisation of symptoms 

if prolonged over a sufficient time. A distinguishing set of 

characteristics will be found during the history-taking and physical 

examination. The conceptual model involves internal articular 

displacement that causes a disturbance in the j oint, which produces 

pain and impairment. 

Deviation 

There are two types of deviation: a) postural b) on movement. 

a) Postural deviations - patients may prefer to hold themselves shifted 

to one side or in a degree of flexion because this brings temporary 

easing of their condition. However, they are capable of straightening, 

which distinguishes this group from those with a deformity. Both 

occur only in derangement. 

b) Deviation on movement - [or instance, as the patient flexes, they 

deviate away from the pure sagittal plane to left or right. This is 

indicative of either an adherent nerve root or a derangement. 

Directional preference 

The phenomenon of preference for postures or movement in one 

direction that is a characteristic of the derangement syndrome. It 

describes the situation when postures or movements in one direction 

decrease, abolish or centralise symptoms and often increase a 

limitation of movement. Postures or movements in the opposite 

direction often cause these symptoms and signs to worsen. This does 

not always occur, and may be a product of the length of exposure to 

provocative loading. 



Distal symptoms 

The symptoms located furthest down the leg; these may be radicular 

or somatic referred pain, or paraesthesia. During the evaluation of 

symptomatic responses to mechanical loading, the most distal 

symptoms are closely moniLOred. Movements that decrease or abolish 

these symptoms are prescribed, while movements that increase or 

produce them are avoided. 

Dysfunction syndrome 

Pain from the dysfunction syndrome is caused by mechanical 

deformation of structurally impaired soft tissues. This abnormal tissue 

may be the product of previous trauma or degenerative processes 

and the development of imperfect repair. Contraction, scarring, 

adherence, adaptive shortening or imperfect repair tissue become 

the source of symptoms and functional impairment. Pain is felt when 

the abnormal tissue is loaded. A distingUishing set of characteristics 

will be found during the history-taking and physical examination. 

In spinal dysfunction pain, is consistently produced at restricted end

range, and abates once the loading is released. Dysfunction may affect 

contracti Ie, peri-articular or neural structures, with the latter two 

occurring in the spine. 

Extension principle 

This principle of treatment encompasses procedures, both patient

and therapist-generated, that produce extension of the lumbar spine. 

In a posterior derangement these will be used to abolish, decrease or 

centralise symptoms. In an extension dysfunction, the extension 

principle is used for remodelling. 

Flexion principle 

This principle of treatment encompasses procedures, both patient

and therapist-generated, that produce flexion of the lumbar spine. 

In an anterior derangement these will be used to abolish, decrease or 

centralise symptoms. In a flexion or ANR dysfunction, the flexion 

principle is used for remodelling. 

Force alternatives 

A change in the manner in which a force may be applied during the 

exploration of loading strategies to reduce derangements. For 

instance, alternative start positions (standing or lying), force directions 

(sagittal or lateral), dynamic (repeated movements) or static forces 

(sustained positions). 
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Force progressions 

Within each principle of Lreatment direcLion (exLension, flexion, 

lateral), there is a range of loading strategies available. These involve 

greater or more specific forces, but are still in the same plane of 

movement. For instance, sustained mid-range positions, end-range 

patient-generated movemem, patient-generaLed force wiLh clinician 

overpressure, clinician-generated force, or repeated movements over 

several days. Force progressions are used to deLermine the correCL 

directional preference and when lesser forces are not able to maintain 

improvements. 

Kappa 

The Kappa coefficient is commonly used in studies to address the 

reliability of Lwo Lesters to come to the same conclusion about a tesl. 

lL Lakes account of the fact thaL Lhere is a 50% probability of chance 

agreement even if random j udgemems are made. It reports a 

numerical value, with 1.00 being perfect agreement and 0.00 for 

agreement no better than chance. Negative values im ply thaL 

agreement is worse than what would be expected by chance alone. 

Guide to Kappa values 

Kappa value 

<0.20 

0.21-0.40 

0.41-0.60 

0.61-0.80 

0.81-1.00 

Source: Allman 1991 

Strength  of agreemenL 

Poor 

Fair 

Moderate 

Good 

Very good 

Lateral compartment 

The compartment of the intervertebral segment that is compressed 

with lateral forces. The lateral compartmem becomes relevanL iflateral 

forces influence the patient's symptoms. 

Relevant lateral component 

This refers LO patients with derangeme11l who have unilaLeral or 

asymmetrical symptoms that do not improve with sagillal plane 

forces. When the lateral component is releva11l, asymmetrical forces 

are necessary to achieve centralisation or decrease of sympLOms. 



Lateral principle 

This principle of treatment encompasses procedures, both patient

and therapist-generated, that produce an asymmetrical force on the 

lumbar spine. In postero-lateral or antero-lateral derangement these 

will be used to abolish, decrease or centralise symptoms 

Loading strategies 

Descr.ibes the applied movements, positions or loads required to stress 

particular structures, and may be dynamic or static - dynamic would 

be a repeated movement; static, a sustained posture. The significant 

loading strategies, postures and repeated movements are those that 

alter symptoms. 

Mechanical presentation 

The outward manifestations of a musculoskeletal problem such as 

ddormity, loss of movement range, velocity of movement or movement 

deviations. Very important in re-assessment of treatment efficacy. 

Mechanical response 

Change in mechanical presentation, for instance an increase or decrease 

in range of movement in response to a particular loading strategy. 

Mechanical syndromes 

Rders to the three mechanical syndromes as described by McKenzie 

- derangement, dysfunction and posture, which describe the majority 

of non-specific spinal problems. 

Non-mechanical factors 

Factors that are non-mechanical in nature that may influence a 

patient's experience of pain. For instance, in the acute phase of a 

problem, the pain-generating mechanism may be primarily 

inflammatory. In the chronic stage, various non-mechanical factors, 

such as central or peripheral sensitisation or psychosocial factors, 

may influence pain modulation. 

Pain 

Acute pain 

Pain of recent onset of less than seven days. This includes some with 

pain of an inflammatory nature, but many will experience pain of a 

mechanical nature due to derangement. 
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Sub-acute pain 

Pain that has lasted between seven days and seven weeks. In some 

this may represent an interface between inf1ammatory and mechanical 

pain, but again, mechanical factors are likely to predominate. 

Chronic pain 

Pain that has lasted for longer than seven weeks. In the majority this 

will be mechanical in nature, and non-mechanical in a minority. 

Chronic pain states 

Pain of long duration in which non-mechanical factors are important 

in pain maintenance. These factors may relate to peripheral or central 

sensitisation or psychosocial factors, such as fear-avoidance, etc. 

Symptoms are often widespread and aggravated by all activity, and 

patients display exaggerated pain behaviour and mistaken beliefs 

about movement and pain. 

Chemical or inflammatory pain 

Pain mediated by the inflammatory chemicals released following 

tissue damage, or due to systemiC pathology, such as ankylosing 

spondylitis. 

Mechanical pain 

Pain that results from mechanical deformation of tissues. This occurs 

with abnormal stresses on normal tissues, as in the postural syndrome, 

and normal stresses on abnormal tissues, such as in derangement 

and dysfunction. 

Constant pain 

Constant pain describes symptoms that are present throughout the 

patient's waking day, without any respite, even though it may vary in 

intensity. This may be chemical or mechanical in origin, and may 

also exist in chronic pain states. 

Intermittent pain 

This describes pain that comes and goes during the course of the 

day. Commonly this relates to intermittent mechanical deformation 

that results in pain. Pain may be momentary or appear and linger for 

varying amounts of time, but does at some point during the day 

completely stop. 

Site and spread of pain 

The area in which pain is perceived in terms of the extent of referral 

into the limb. The most distal site of pain is important to monitor 

regarding centralisation and peripheralisation. This information 

provides important information during assessment and re-assessment 

of the symptomatic presentation. 



Severity oj pain 

This provides important information during assessment and re

assessment of the symptomatic presentation. Either the patient is 

asked on a one-to-ten scale about the intensity of the pain on different 

occasions, or in retrospect is asked to compare present pain to when 

they first attended. 

Peripheralisation 

Peripheralisation describes the phenomenon when pain emanating 

from the spine, although not necessarily felt in it, spreads distally 

into, or further down, the limb. This is the reverse of centralisation. 

In response to repeated movements or a sustained posture, if pain is 

produced and remains in the limb, spreads distally  or increases 

distally, that loading strategy should be avoided. The phenomenon 

only occurs in the derangement syndrome. The temporary production 

of distal pain with end-range movement, which does not worsen, is 

not peripheralisation, as this response may occur with an adherent 

nerve root. 

Posterior compartment 

Describes the compartment of the intervertebral segment that is 

compressed with extension forces. 

Postural syndrome 

Mechanical deformation of normal soft tissues arising from prolonged 

postural stresses, affecting any articular structures and resulting in 

pain A distinguishing set of characteristics is found during the history

taking and physical examination. If prolonged sitting produces pain, 

it will be abolished by posture correction. Range will be full and 

pain-free, and repeated movements have no effect. 

Red flags 

This refers to features of the history-taking that may indicate serious 

spinal pathology, such as cancer, cauda equina syndrome or fracture. 

If possible 'red flag' pathology is suspected, further mechanical therapy 

is contraindicated and the patient should be referred to a specialist. 

Reliability 

This is the characteristic of a test or measuring tool to give the same 

answer in di fferent situations. Inter-tester reliability examines the 

degree of agreement between different clinicians on the same occasion; 

intra-tester reliability examines the degree of reliability of a Single 
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tester on different occasions. Results are presented in several ways: 

as a percentage agreement, correlation coefficients, or Kappa values. 

Sensitivity 

This is a characteristic of a clinical test used to diagnose a problem. 

The sensitivity is the ability of the test to be positive in all who have 

the problem. When a test is 100% sensitive, it is able lO detect all 

who have the condition of interest. The sensitivity is the true positive 

rate. When sensitivity is extremely high (>0.95 or 95%), a negative 

test response rules out that disease. Poor sensitivity indicates a test 

that fails to identify many of those with the disease of interest. 

Specificity 

This is a characteristic of a clinical test used to diagnose a problem. 

The specificity is the ability of a test notlO be positive in those who 

do not have the problem; it is thus the true negative rate. When a 

test is 100% specific it is able to identify all those who do not have 

the condition of interest. When speCifiCity is extremely high (>095 

or 95%) a positive lest result gives a definite positive diagnosis. Poor 

specificity indicates a test that fails to exclude many individuals 

without the disease of interest. 

Stage of condition 

All musculoskeletal conditions can be anywhere on the continuum 

from acute to sub-acute to chronic. These stages are often of morc 

significance to management than a structural diagnosis. 

Standardised terms 

These are used to make consistent descriptions of symptomatiC 

responses to different loading strategies to judge their value for self

treatment. The description of symptoms during and after loading is 

significant in determining the management strategy to be applied. 

These are the words usedlO describe symptom response during the 

physical examination. 

During loading: 

Increase Symptoms already present are increased in intensity. 

Decrease 

Produce 

Abolish 

Symptoms already present are decreased in intensity. 

Movement or loading creates symptoms that were 

not present prior to the test. 

Movement or loading abolishes symptoms that were 

present prior to the test. 



Better Symptoms produced on movement, decrease on 

repetition. 

Centra l ises Movement or loading abolishes the most distal 

symptoms. 

Periphera l ises Movement or loading produces more distal symptoms. 

No effectMovement or loading has no effect on 

symptoms during testing. 

End- range pain  Pain that only appears at end-range of movement 

disappears once end-range is released, and in which 

the range does not rapidly change. In end-range pain 

due to derangement, increased force reduc es 

symptoms, while with end-range p ai n  due to  

dysfunction, increased force will increase symptoms. 

Pai l1 during movemel1 t 

Pain produced during the range of movement, but then subsides or 

remains when the individual moves further into the range of 

movement. In the three mechanical syndromes in the spine, this 

only occurs in derangements. 

After load i ng 

Worse Symptoms produced or increased with movement or loading 

remain aggravated follOwing the test. 

Not worse Symptoms produced or increased with movement 

or loading return to baseline following the test. 

Beiter Symptoms decreased or abolished with movement 

Not better 

Cen t ra l ised 

or loading remain improved after testing. 

Symptoms decreased or abolished with movement 

or loading return to baseline after testing. 

Distal symptoms abolished by movement or loading 

remain abolished after testing. 

Peripheral i sed Distal symptoms produced during movement or 

No effect 

loading remain after testing. 

Movement or loading has no effect on symptoms 

during or after testing . 

State of tissues 

This describes the di rferent conditions that tissues could be in. They 

may be normal or abnormal. Abnormal tissues may be injured, 

healing, scarred or contracted, with healing suspended, hypersensitive 

to normal loading due to changes in the nervous system, degenerated 

or painful due to derangements. 
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Status of condition 

This describes the direction of the condition relative to recovery. It 

may either be improving, worsening or unchanging. Its status is 

significant in decisions concerning management. 

Symptomatic presentation 

This describes the details of the patient's complaints and can be 

assessed and re-assessed regarding site, intermittency/constancy, 

diurnal variation, severity, consequent analgesiclNSAl D  consumption 

and self-reported functional disability. This is very important in re

assessment of treatment efficacy. 

Symptomatic response 

The behaviour of pain in response Lo a particular loading sLraLegy, 

for instance centralisation, peripheralisation, worse or beL Ler. 

Traffic light guide 

Identification of patient's responses to loading strategies, using 

standardised termin ology, determines the appropriateness of a 

management direction. If the patient remains worse afterwards, this 

is a 'red light' to that procedure; if the patient remains better, this is 

a 'green light' for that exercise; if there is no change, an 'amber light', 

a force progression or force alternative may be required. An 'amber' 

response is also a 'green light' in the presence of a dysfunction. 

Treatment principle 

The treatment principle defines the force direction used in management; 

they are termed extension, flexion or lateral. Each principle of treatment 

contains patient- and cliniCian-generated force progressions. In a 

derangement, the treatment principle is determined by the direction 

that causes a decrease, abolition or centralisation of pain. In a 

dysfunction, the treatment principle is determined by the direction 

that reproduces the relevant symptom. 

Validity 

This is the ability of a test to diagnose or measure what it is intended 

to diagnose or measure. There are various dimensions of validity, 

but criterion validity is critical to the accuracy of a diagnosis. This is 

the ability of a test to determine the presence or absence of a particular 

pathology. The value of a test is judged by its ability to diagnose the 

pathology compared to a 'gold standard'. The validity of the 'gold 

standard' is meant to be about 1 00% . Validity is measured by 

sensitivity and specifiCity. 



Yellow flags 

Term used to describe psychosocial risk [actors for developing or 

perpetuating long-term disability or sick leave as a consequence of 

musculoskeletal symptoms. They include factors such as the attitudes 

and beliefs of the patient about their problem, their behavioural 

responses LO it, compensation issues, inappropriate health care advice, 

information or treatment, emotions such as depression, anxiety and 

fear of movement, and relations with family and work. 
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t reat ment)  21 - 2 3 ,  283-288 

Biomechanics 1 03- 1 2 0  

Cancel" 2 1 8-220 

idelll i ficat ion from history 2 1 9-220 

opel"at ional defin i t ion 290, 294, 

702,  706 

CAT scans 

asymptomatic indiv iduals ] 2 3  

zygapophyseal J o int  1 2 4  

Cauda equina syndrome 224-226 

idell l i rication from h istory 225-226 

operational defin i t ion 290, 294 , 

702 , 706 

Cell l ral isat ion 1 67- 1 79, 548 

characteristics 1 73 - 1 74, 1 78 

defi n i t i on 1 6 7 , 295-296, 707-708 

descr ipt ion 1 68- 1 72 

discovery of 1 72- 1 73 

fai l ure to centralise 1 75 - 1 76 

operational defini tion 1 68 ,  295-

296, 707-708 

prognostiC Significance 1 73-1 7 5  

rel iabil i ty 1 78- 1 79 

studies into 1 74 - 1 78,  21 0-21 5 

Chronic pain 4 3 , 62-6 5 , 2 76-279 

characteristics 62-6 5 , 2 7 7 , 290, 

295 , 702 , 707 

d isabi l i ty 43 

dynamic 1 6  

grading 1 5- 1 6  

ident i fication 2 7 6  

inte l"pI"etat ion o f  symptom 

response 442-443 

management 28 1 -283 

M c Kenzie Rehabi l i tat ion / ACC 

Programme 283-288 

neurophysiological m odulators 

62-63 

non-mechanical factors 276-278 

operational  defi n it ion 276 ,  290,  

295,  702 ,  707 

pain severity 276-277 

prevalence 277 

psychosocial modulators 63-64 ,  

2 76-278 

symptom response 64 

Classi rication of back pain 1 2 1 - 1 3 7 

AHCPR 1 28- 1 29 

CSAG 1 28-1 29 

classi ficat ion algori t h m  13 5 ,  1 47 ,  

29 1 , 426, 703 

mechanical c lassirication 1 34- 1 3 5 

other classi fications 1 28- 1 29 , 289, 

293 

pregnancy 250-252 

Quebec Task Force 1 2 5-1 2 7  

i n d icator of  symptom severity 

127- 1 28 

Clin ical reasoning 5 2 1 - 5 3 6  

c l inical  experience 5 2 7  

cogn ition and meta-cognit ion 

522-523 

data  gathering 523-524 

elements 523 

errors 5 28-529 

examp le of 5 29-536 
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knowledge base 524-527 

Communication 509-5 1 0 , 5 2 6  

Compliance 

or therapeutic a l l iance? 5 07-508 

Cord signs 226-227 

Creep 1 1 1 - 1 1 5  

axial 1 1 5 

extension 1 1 5 

nexion 1 1 3- 1 1 4 

CSAG (see c lassification) 

Curve reversal 438-439 

D 
Deformity (see also lateral shift, 

kyphosis) 1 52 , 438-439, 548-549 

Derangement syndrome 1 40- 1 4 1 ,  

1 49- 1 65 , 423-424 

characteristics 1 40- 1 4 1 ,  545-552 

classi fication 553-563 

clinical presentation 554-560 

mechanical presentation 1 63 ,  

5 4 7  

symptomatic presentation 

1 54- 1 56, 547, 5 54 - 5 5 6  

conceptual model 1 40 ,  1 50- 1 5 2  

criteria 560 

differential  diagnosis adherent 

nerve root / entrapment 624-

626,  642-645 

effect o f  repeated movements 4 1 0, 

642-645 

extension principle 4 2 3 ,  5 7 5 - 5 78 

clues 576 

force progressions 578 

history and physical 

examination 589-59 1 

management guidel ines 592-

594 

procedures 592-594 

review 594-596 

nexion principle 423, 582-583, 

620-62 1 

clues 583 

force progressions 583 

history and physical 

examination 596-597 

management gUidelines 597-

598 

procedures 597-598 

review 598-599 

irreclucible 292, 549-550,  584, 

633-63 5 , 638-64 1 

lateral component 1 59- 1 62 ,  578-

58 1 

clues 580 

determining the appropriate 

strategy 58 1 

force progressions 6 1 4  

history 5 78-580 

identification of  lateral 

component 579,  609-6 1 0  

management ,  no lateral shift 

6 1 0-6 1 4  

management, harcl or soft 

lateral shift 6 1 5-620 

procedures 1 63- 1 64 ,  58 1 

review 578- 5 8 1  

lateral principle 4 2 4 ,  578-58 1 

maintenance of reduction 568-57 1 

management central and 

synlmetrical symptoms 587 -599 

management asymmetrical or 

unilateral symptoms below 

knee 623-645 

categories 626 

first 1 2  weeks 

constant sciatica 627-635 

intermiLLent sciatica 635-

637 

a fter 1 2  weeks 

constant sciatica 637-64 1 

intermittent sciatica 64 l -

642 

management asymmetrical or 

unilateral symptoms to knee 

60 1 -62 1 

mechanical c lassification 289, 70 1 

operational definition 29 1 -292 , 

703-704 

physical examination 5 5 7-560 

prophylaxiS 573 

recovery of function 5 7 1 -572 

red uction 549- 5 5 1 ,  566-568,  628-

632 , 635-637, 638, 64 1 -642 

review 

extension principle 594-596 



nexion principle 598-599 

lateral principle 5 78-581 

stages of management 

maintenance of reduction 

568-5 71 

prevention of recurrence 5 7 3  

recovery of  function 5 71 - 5 7 2  

reduction 566-568 

stenosis compared to derangement 

2 37-238 

treatmelll pathways 587 - 589 

treatment principles 560-562,  

574-583 , 589 

variable nature 5 5 3  

Diagnosis 71 -72 , 1 21 -1 37 , 1 39-1 4 7  

problems w i t h  imaging studies 

1 22-1 2 5  

Directional preference 5 6 2 ,  5 7 5  

definition 1 9 8 ,  5 5 0  

trials \ 98-201 

Disability due to back pain 1 3- 1 8  

grading o f  disabil ity  1 5-1 6 

work loss 1 4-1 5 

Disc hern iations (see also sciatica, 

illlervertebral disc) 77 -78, 624-626 

asymptomatic 82 

cl i n i cal features 7 7-83 

com pete III / incompetelll annulus 

95-96 

definitions 77-79 

herniated material 83 

la teral 80 

natural history 97-1 01 

neurological examination 403 

di fferential diagnosis protrusion,  

extrusion / sequestration 96 

regression 99- 1 00 

routes and sites of herniation 79-83 

anterior 81 -82 

postero-Iateral 8 1  

vertebral / Schorl's nodes 82 

segmental level 8 1  

signs and symptoms 7 7-83 

Dysfunction syndrome (see also 

adherent nerve root) 1 4 1 -1 43 ,  

424, 647-667 

categories 648 

c linical picture 1 41 -1 4 3 , 652-654 

E 

criteria 289, 7 0 1  

effect of  repeated movements 41 0-

4 1 1  

instructions to patients 657-658 

managemenl 655-656 

management o f  extension 

dysfunction 660-662 

management of nexion 

dysfunction 662-667 

mechanical c lassification 289 

operational definition 292 , 704 

pain mechanism 649-652 

degeneration 651 -652 

derangement 650 

trauma 649-650 

p hysical examination 654-655 

Education 500-506 

component of  mechanical 

diagnOSiS and therapy 506-507 

education of  patients 503-506 

interventions for back pain 501 -503 

Epidemiology (see prevalence; risk 

factors for back pain; natural 

history) 

definition 7 

Exercise 51 7 ,  5 39-540 

guidelines 1 84-1 85 

randomised contro l led trials 1 85 -

1 93 

systematic reviews 1 8 1 -1 84 

Extension 407-40 7 ,  45 1 -4 7 7 ,  5 7 5 -

5 7 8 , 589-596 , 602-605 

activities of  extension 45 1 -4 7 7  

examination 406-407 , 41 2-41 3 ,  

41 4 , 41 6 

measurement 406-407 

repeated movements 41 2-41 3 

single movement 404 

Extension forces (see also under 

derangement synd rome) 

progression 578 

F 
Flexion 404-406, 487 -49 7 ,  5 7 3 ,  582-

583, 596-599, 620-621 

activities of  nexion 487 -497 

i N D EX I 723 
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examination 404-406, 4 1 1. -4 1 2 ,  

41 3-41 5 

deviation i n  flexion 406 

in v i tro experiments on nexion 

l oading 1 03 ,  11 9  

measuremem 404-405 

repeated movemems 411 -41 2 

single m ovement 404, 539 

F lexion rorces (see a lso under 

derangemem) 

pmgression 583 

FO I'ce alternat ives 448, 578, 583 

Force pmgressions 446-448, 578, 583 

Fractures 222,  290 

Functional disabi l i ty 

H 

in i merview 440 

quest ionnaires to assess 440 

Heal ing pmcess 56-61 

rai l  ure to remodel  repai r 6 1 -62 

i n flammation 56-58 

matching management to stage 

or I'epair 61 

remodel l ing 59-61 

repai r 58-59 

Heal th care-seeking 1 8-2 1 

H i p  pmblems 240-241 , 289, 2 9 5 ,  

7 0 1 ,  7 0 7  

H istory-taking 3 7 5- 3 9 3 , 5 56-5 5 7 ,  

690-694 

age 3 7 7  

aggravating / rel ieving ractors l 36-

1 37 , 386-388 

aims 376-377 

constam or i ntermiltent sym ptoms 

385- 386 

d i urnal  pallern 388-389 

d uration or symptoms 38 1 -382 

runctional d isabi l i ty 378 

previous history 389-390 

previous t reatment 389-390 

onset 384 

occu pat ion / leisure activity 378 

special  / 'red nag' questions 1 46-

1 47 ,  390-393 

staLUs 382-384 

symptoms 3 78-389, 390 

Hysteresis 1 1 2- 1 1 3  

I n rect ions 220-222 

c l in ical reaLUrcs 22 1 -222 

operational definit ions 220-22 1 , 

290, 702 

I nject ions 

steroid i njections ror sciatica 2 7 3-

27-+ 

I nstab i l i ty 267-270 

I nt e rvertebral d isc (see also d isc 

herniati ons) 67 -85 

age changes 3 7 7  

c l i nical reatures o r  discogcnic pain 

l 57 - 1 59 

discogenic pain 74-75 

c l in ical reatures 88-90 

prevalence 87 -88 

dynamiC imernal d isc model 1 5-+
l 59 

efrects or movemem on n ucleus 

pul posus 7 2-74 

ident i rying painrul  disc 7 1 -72 

innervat ion 69 

mechanical or chemical d isc pain 

69-7 1  

mobi le disc 72-74 

posLUre and d isc pressures 1 1 7- 1 1 9  

radial fissures 7 5 - 7 7  

stress profi l o metry 83-84 

strucLUral changes 67-69 

I nterview with patient 

(see history-taking) 

K 
Kyphosis 

L 

descri pt ion 1 52 

managemem 593-59-+ 

Lateral component (see also under 

derangement syndrome) 296, 4 1 8 , 

5 78-58 1 , 609-6 1 0  

Lateral rorces 

pmgression 61 4 

Lateral sh i rt 1 52 ,  1 59- 1 62 , 399--+00, 

438, 477--+86, 6 1 5-620 



aet iology 1 59 

c1cr i n i l ions 1 59, 295-296, 580, 

707-708 

management l 6 1 - 1 62 

prevalence l 60 

sided ness 1 6 l  

Leg length inequal i ty 400-40 1 

Loading strategies 39-4 1 ,  1 06- 1 0 7 ,  

1 40- 1 4 1 , 1 52 - 1 54 , 433-43 5 , 546,  

5 5 J - 5 5 2  

dcri n i l ion 1 67 

Lordosis 1 05- I 06, 1 52 ,  399 

back pai n 1 05- I 06 

exaggerated 1 06 

normal 1 06 

pregnancy 2 5 2  

M 
Mechanical d iagnosis &: t he rapy 1 34-

1 37 , 1 39- 1 47 , 2 3 3 , 44 1 -442 , 

445-497 ,  5 1 7  

class i fication 1 34- 1 3 5  

cont mind icat ions 1 37 , 2 3 2 , 2 5 8  

ind icat ions 1 36- 1 3 7  

Mechanical presentat ion 4 3 5 ,  5 1 7 , 547 

assessment 436-440 

di mensions 436 

Mechanical responses 

to guide loading strategy 440-44 1 

Mechanically inconclusive 2 70-2 7 1 ,  

289, 295 , 4 J 9 , 4 2 5 ,  70 1 ,  707 

c l in ical fealUres 2 3 3 ,  270 

operat ional defi n i l ions 2 7 0 , 289,  

2 9 5 , 70 1 , 707 

McKenzie approach / M echanical 

d iagnosis &: lherapy 1 8 l -2 J  6 

diagnost ic mel hod l 84- l 8 5 

gUidel ines ] 84- 1 85 

Olher lr ia ls I. 9 3 - 198 

randomised control led l ria ls 1 85-

1 9 3 

re l iabi l i ty stud ies 20 1 -207 

syslematic reviews 1 8 1 - 1. 85 

l reatmenl mel hod 285-288 

Movements of  l umbar spine L 03- 1 20 

age and movement ] 04 

back pain and movemenl J 04-

l 05 , 4 3 l 

curve reversal 438-439 

devialion on movement 439 

exami nation 436-440 

qual i t y  of movement 439-440 

range 1 04- 10 5 , 436-438 

l ime of day L 0 5 ,  1 1 7 

MRI 7 1 ,  1 23 - 1 2 4 ,  2 3 8  

N 
Nawral h islory 

back pain 9- 1 3  

dyna m ic nat u re o f  back pain 1 6  

onsel 37-39 

persislent pain 9- 10 

recurrence 1 0- 1 3  

sciat ica 9 7- 1 0 1  

spondylol isl hesis 262 

N e rve rOOl (see also sciatica) 

signs and symploms o f  nerve root 

i nvolvement 9 1 -9 3 ,  403 , 624-

626 

l riage 1 3 1 - 1 33 

N e rve roOl enlrapment 624-626, 638-

645 

Neurological exa m i nalion 40 1 -403 

cri leria for performing 402 

leSlS 402 

N ociceplion 46-47 

aClivation of nocicepLOrs 52 

chemica l  nocicept ion 54 

mechanical nociception 5 2 - 5 3  

Non-organic / Waddel l  279-2 8 1  

signs 2 79 

symploms 280 

Non-specific back pain 90, 1 2 1 ,  1 2 3 ,  

1 27 , 2 60 , 2 64 

o 
OSleoporosis 2 2 3- 2 2 4  

Othe l- conditions (see spec i fic 

palhologies) 

p 
Pa in  (see also nocicept ion) 45-65 

aCUle / sub-acule / chronic 

definit i on 3 8 1  

cen l ral  p a i n  5 2  

I N D EX i 725 
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chemical or mechanical pain 54- 5 5 ,  

69- 7 1  

chronic pain 4 3 ,  62-65 

constant / intermittent pain 5 5 ,  

385-386, 428-429 

definition 46 

duration 38 1 -382 

pain-generating mechanisms 66, 

682-683 

pain patterns 379-380 

radicular / neurogenic pain 5 1  

referred pain 50-5 1 , 7 5 , 1 77 

severity 429 

site o f  pain 403, 428 

somatic pain 49-5 1  

sources of  pain 47-49 

trauma 54 

types o f  pain 49-52 

visceral pain 5 2  

Palpation 

reliability studies 207-2 1 0  

role 42 1 

Paraesthesia 

assessment 429-430 

Patient management 423 , 499- 5 1 2  

communication 509-5 1 0 , 526 

education component 500-50 1 

mechanical therapy component 

506-507 

Patient satisfaction 5 1 1 - 5 1 2  

Patient selection 

contraindications 1 37 

indications 1 34- 1 3 7 

Peripheralisation 1 56 ,  1 7 1 - 1 72 , 548 

Physical examination (see also 

extension, nexion, neurological 

examination) 395-426, 5 57-560 

aims 396-397 

neural mobilisation 2 7 5-276 

post-surgical patients 2 7 5  

repeated movements 408-4 1 3  

derangement 4 1 0  

dysfunction 4 1 0-4 1 1 

posture 4 1 1 

Single movements 404 

Silting 397 -399 

standing 399-400 

sustained postures 4 1 8-4 1 9  

rehabilitation 2 7 5-276 

Postural syndrome 1 43- 1 44 , 68 1 -699 

clinical picture 1 43- 1 44 , 685-686 

consequences of  postu ral neglect 

698-699 

effects of  repeated movements 4 1 1 

management 688-689, 697-698 

lying 696-697 

Sitting 689-694 

standing 695 

operational definition 293, 705 

pain mechanism 682-683 

physical examination 686-688 

postures involved 688 

Posture 

e rrect on spinal curve 1 08- 1 t o  
e rrect o n  symptoms i n  normal 

population 683-685 

effects on pain 397-399, 682-683 

efrects on disc pressure 1 1 7 - 1 1 9  

prevention o r  back pain 538-539 

Sitting 1 08- 1 09, 1 1 5 - 1 16 , 397-399 

standing 1 08 ,  399-400 

Posture correction 456-457 

lying 696-697 

silting 469-47 1 ,  690-694 

standing 695 

Predisposing, preCipitating, 

perpetuating factors 

biomechanical 33-35,  39-4 1 

cl inica l ,  psychosocial and social 

3 5 -36, 39, 4 1 -42 

Pregnancy and back pain 249-2 5 4  

c lassification 250-252 

lordosis 2 5 2  

management 253-254 

natural history 249-250 

prevalence 249 

Prevalence 

ankylosing spondylitis 288-289 

back pain 8-9 

discogenic pain 87-88 

j uvenile back pain 260-26 ] 

pregnancy 249 

sciatica 90-9 1 

serious spinal pathology / red nags 

2 1 7-2 1 8  



spondylolysis / spondylolisthesis 

259- 2 6 1  

Prevention of  back pain (see 

prophylaxis) 

Principles of  management 

derangement 423-424, 565-585 

dysfunction 424-425 

postural 425 

Procec:lures 

list of all procedures 449-45 1 

patient / therapist generated 445-

446, 5 2 7  

Prognostic factors 

all factors 42-43 

biomechanical 39-4 l 

individual and clinical 39 

psychosocial 4 l -42 

Progression of  forces (see force 

progression) 

Prophylaxis 

key points 541  

patients perspect ive 5 4 1 - 543 

strategies 538-540 

Psychosocial factors 35-36,  4 1 -4 2 ,  62-

65 , 277-278, 442-44 3 , 526 

fear-avoidance 64 

Q 

role in chronic pain and disability 

63-64 

role in onset of back pain 63, 278 

Quebec Task Force (see classification 

of  back pain) 

R 
Radicular pain (see pain / nerve root / 

sciatica) 

Randomised controlled trials 1 85 - 1 93 

Red nags (see also specific pathologies) 

2 1 7  -2 1 8, 2 58, 294-295 

special questions 390-393 

triage 2 1 7  

Repeated movements 408-4 1 3 , 432 ,  

448-449 

derangement syndrome 4 1 0 , 642-

645 

dysfunction syndrome 4 1 0-4 1 1  

extension i n  lying / extension i n  

standing 4 1 2-4 1 3  

nexion i n  lying / nexion in 

standing 4 1 1 -4 1 2  

postural syndrome 4 1 1 

REPEX machine 285 

Review process 5 1 3- 5 1 9  

main elements o f  5 1 4 -5 1 7  

R isk factors for back pain 3 1 -3 7  

a l l  risk factors 36-37 

biomechanical [actors 33-35 

individual factors 32-33 

S 

past history of back pain 32-33 

psychosocial factors 35-36 

Sacro-i l iac J oint 2 4 1 -249 

diagnosis 242-247 

management 2 48-249 

operational definition 289,  2 9 5 ,  

70 1 , 707 

reliability o[  tests 244-246 

tests 242-246 

Sciatica (see also disc herniations) 

causes of 94 

clinical features 9 1 -94 

epidural injections 273-274 

management 

constant 627 -635 ,  637-64 1 

i ntermittent 635-637, 64 1 -642 

nerve root signs and symptoms 

9 1 -93 , 624-626 

prevalence 90-9 1 

recovery from neurological deficit 

1 00 

segmental levels 9 1 -92 

surgery 2 7 1 -2 7 2  

Serious spinal pathology (see red 

nags, see speci fic pathologies) 

Set 1 1 2 - 1 1 3 

Side-gliding 477-486 

examination 407 -408, 4 1 7  -4 1 8  

Silting 

effects o[ kyphotic/lordotic 

postures 1 1 5 - 1 1 6  

e ffects on pain 397-399 

optimal Sitting posture 1 1 5 - 1 1 6, 

690-694 
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spinal curve in s i l t ing 1 08- 1 09 

Spinal stenosis 2 34-240 

cl in ica l  presentation 235-237 

d i rrerentiation between stenosis 

and derangement 237-238 

management 2 38-240 

operational defin i ti on 289, 294-

2 9 5 , 70 1 , 706-707 

pathophysiology 234-235 

Spondylolisthesis / Spondylolysis 2 5 7-

267 

aetiology 2 6 1  

c l inical presentation 2 62-264 

defini tions 2 5 7-258,  289 , 2 9 5 ,  

70 1 , 707 

degenerative spondylol isthesis 

258, 262 

d iagnosis 264-265 

investigations 2 59-2 6 1  

management 265-267 

natural h istory 262 

prevalence 2 5 9-26 1 

relevance to symptoms 2 59 

Standing 

posture correction 695 

Stretching 

l i teraLUre on stretching 658-660 

Surgery 2 7 1 -274 

disc herniations 2 7 1  

indications 2 7 1 -2 7 2  

post-surgical rehabi litation 2 75-276 

spinal stenosis 2 38-239 

Symptomatic presentation 378-390, 

428-43 1 , 5 1 7 , 547 

aggravating and relieving factors 

386-388 

assessment of  428 

dimensions to monitor progress 428 

d iurnal pattern 388-389 

i n  different mechanical syndromes 

44 1 -442 

onset 384 

Symptomatic response (see also t ramc 

l ight guide) 547 

assessment 43 1 -433 

chronic pain 442-443 

rel iabil i ty 43 1 -432 

terms used to monitor 433-435 

T 
Tramc l ight guide 433-435 

Trauma 54,  649-650 

Treat YOLi r OWI1 Bach 1 96, 502 , 543 

Treatment 

act ivity modification 2 5  

acupuncture 2 5  

analgesics 2 5 ,  430-43 1 

back schools 2 5 , 540 

bed rcst 2 5  

behavioural therapy 2 6  

education 2 6 ,  500-506 

exercise 26-27 

laser 24 

mani pulation 26 

NSAI Ds 25,  430-43 1 

passivc therapies 2 5 ,  508-509 

systematic review 24-2 5 

TENS 2 5  

traction 2 4  

ul trasound 2 4  

Treatment pri nciple 

extension princi pic 45 1 -477 

flexion pri nci ple 487-497 

lateral principle 477-486 

Triage for back pain 1 29- 1 .34 

nerve root pain 1 3 \  - 1 3 3 

W 

serious spinal pathology 1 29- \ 30, 

2 1 7  

s imple mechan ical back pain 1 3 3-

1 34 

Waddel l  (see non-organic signs and 

sym ptoms) 

Wal king 

e ffect on spinal curve l 08 

X 
X-ray 390 

Z 
Zygapophyseal / facet joi l1l  2 54-257 

lllanagemel1l 2 5 7  

p l'cvalence 2 5 5  
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