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 Foreword     

  This excellent guide to clinical pain management 

covers every important facet of the fi eld of pain. It 

describes recent advances in diagnosing and man-

aging clinical pain states and presents procedures 

and strategies to combat a wide range of chronic 

pains. Unfortunately, many people suffer various 

forms of pain even though we have the knowledge 

to help them, but our educational systems have 

failed. This book is a valuable contribution to the 

fi eld of pain by providing up - to - date knowledge 

that will stimulate a new generation of health 

professionals who are dedicated to abolishing 

pain. 

 Despite the impressive advances and optimistic 

outlook, many chronic pains remain intractable. 

Some people who suffer chronic headaches, back-

aches, fi bromyalgia, pelvic pain and other forms of 

chronic pain are helped by several therapies that 

are now available, but most are not. For example, 

we have excellent new drugs for some kinds of neu-

ropathic pains, but not for all. The continued suf-

fering by millions of people indicates we still have 

a long way to go. 

 The fi eld of pain has recently undergone a major 

revolution. Historically, pain has been simply a 

sensation produced by injury or disease. We now 

possess a much broader concept of pain that 

includes the emotional, cognitive and sensory 

dimensions of pain experience, as well as an 

impressive array of new approaches to pain man-

agement. Chronic pain is now a major challenge to 

medicine, psychology, and all the other health sci-

ences and professions. Every aspect of life, from 

birth to dying, has characteristic pain problems. 

Genetics, until recently, was rarely considered rel-

evant to understanding pain, yet sophisticated 

laboratory studies and clinical observations have 

established genetic predispositions related to pain 

as an essential component of the fi eld. The study of 

pain therefore now incorporates research in epide-

miology and medical genetics. 

  Clinical Pain Management: A Practical Guide  high-

lights a mission for all of us: to provide relief of all 

pain, pain in children and the elderly, and for any 

kind of severe pain that can be helped by sensible 

administration of drugs and other pain therapies. 

We must also teach patients to communicate about 

their pain, and inform them that they have a right 

to freedom from pain. If we can pursue these goals 

together  –  as members of the full range of scientifi c 

and health professions  –  we can hope to meet the 

goal we all strive for: to help our fellow human 

beings who suffer pain. 

    Ronald Melzack  
 McGill University 

 Montreal, Quebec, Canada 

 2010   

 The editors would like to thank Ms. Sara Whynot for considerable assistance with every phase of the 

manuscript.      
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  Chapter 1 

The  c hallenge of  p ain: a 
 m ultidimensional  p henomenon  

  Mary     Lynch 1    ,    Kenneth D.     Craig 2      &     Philip W.H.     Peng 3   

   1    Dalhousie University, Pain Management Unit, Queen Elizabeth II Health Sciences 
Centre, Halifax, Nova Scotia  
   2    Department of Psychology, University of British Columbia, Vancouver, Canada    
 3    Department of Anesthesia, Wasser Pain Management Center, Mount Sinai Hospital, 
University of Toronto, Ontario, Canada       

       Pain is one of the most challenging problems in 

medicine and biology. It is a challenge to the suf-

ferer who must often learn to live with pain for 

which no therapy has been found. It is a chal-

lenge to the physician or other health profes-

sional who seeks every possible means to help the 

suffering patient. It is a challenge to the scientist 

who tries to understand the biological mecha-

nisms that can cause such terrible suffering. It is 

also a challenge to society, which must fi nd the 

medical, scientifi c and fi nancial resources to 

relieve or prevent pain and suffering as much 

as possible.  (Melzack  &  Wall  The Challenge of 

Pain , 1982)     

  Introduction 

 The International Association for the Study of Pain 

(IASP) taxonomy defi nes pain as  “ an unpleasant 

sensory and emotional experience associated with 

actual or potential tissue damage or described in 

terms of such damage ”   [1] . Pain is divided into two 

broad categories: acute pain, which is associated 

with ongoing tissue damage, and chronic pain, 

which is generally taken to be pain that has per-

sisted for longer periods of time. Many injuries 

and diseases are capable of instigating acute pain 

with sources including mechanical tissue damage, 

infl ammation and tissue ischemia. Similarly, 

chronic pain can be associated with other chronic 

diseases, terminal illness, or may persist after 

illness or injury. The point at which chronic 

pain can be diagnosed may vary with the injury 

or condition that initiated it; however, for most 

conditions, pain persisting beyond 3 months is 

reasonably described as a chronic pain condition. 

In some cases one can identify a persistent pain 

condition much earlier, for example, in the case of 

post - herpetic neuralgia subsequent to an attack 

of shingles, if pain persists beyond rash healing it 

indicates a persistent or chronic pain condition is 

present. 

 Exponential growth in pain research in the past 

four decades has increased our understanding 

regarding underlying mechanisms of the causes of 

chronic pain, now understood to involve a neural 

response to tissue injury. In other words, periph-

eral and central events related to disease or injury 

can trigger long - lasting changes in peripheral 

nerves, spinal cord and brain such that the system 

becomes sensitized and capable of spontaneous 

activity or of responding to non - noxious stimuli as 
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if painful. By such means, pain can persist beyond 

the point where normal healing takes place and is 

often associated with abnormal sensory fi ndings. 

In consequence, the scientifi c advances are provid-

ing a biological basis for understanding the experi-

ence and disabling impact of persistent pain. Table 

 1.1  presents defi nitions of pain terms relevant to 

chronic pain.     

 Traditionally, clinicians have conceptualized 

chronic pain as a symptom of disease or injury. 

Treatment was focused on addressing the underly-

ing cause with the expectation that the pain would 

then resolve. It was thought that the pain itself 

could not kill. We now know that the opposite 

  Table 1.1    Defi nitions of pain terms. 

  Allodynia    Pain due to a stimulus that does not 

normally provoke pain  
  Anesthesia 

dolorosa  

  Pain in a region that is anesthetic 

dolorosa  
  Dysesthesia    An unpleasant abnormal sensation, 

whether spontaneous or evoked  
  Hyperalgesia    An increased response to a stimulus 

that is normally painful  
  Hyperpathia    A painful syndrome characterized by 

an abnormally painful reaction to a 

stimulus, especially a repetitive 

stimulus as well as an increased 

threshold  
  Neuropathic    Pain initiated or caused by a primary 

pain lesion or dysfunction in the 

nervous system  
  Nociceptor    A receptor preferentially sensitive to a 

noxious stimulus or to a stimulus that 

would become noxious if prolonged  
  Pain    An unpleasant sensory and emotional 

experience associated with actual or 

potential tissue damage or described 

in terms of such damage  
  Paresthesia    An abnormal sensation, whether 

spontaneous or evoked (use 

dysesthesia when the abnormal 

sensation is unpleasant)  

  Source :   Based on Merskey H, Bogduk N, eds. (1994) 

 Classifi cation of Chronic Pain, Descriptions of Chronic Pain 

Syndromes and Defi nitions of Pain Terms , 2nd edn. Task 

Force on Taxonomy, IASP Press, Seattle. 

is true. Pain persists beyond injury and there is 

mounting evidence that  “ pain can kill. ”  In addi-

tion to contributing to ongoing suffering, disabil-

ity and diminished life quality, it has been 

demonstrated that uncontrolled pain compro-

mises immune function, promotes tumor growth 

and can compromise healing with an increase in 

morbidity and mortality following surgery  [2,3] , as 

well as a decrease in the quality of recovery  [4] . 

Clinical studies suggest that prolonged untreated 

pain suffered early in life may have long - lasting 

effects on the individual patterns of stress hormone 

responses. These effects may extend to persistent 

changes in nociceptive processing with implica-

tions for pain experienced later in life  [5] . Chronic 

pain is associated with the poorest health - related 

quality of life when compared with other chronic 

diseases such as emphysema, heart failure or 

depression and has been found to double the risk 

of death by suicide compared to controls  [6] . Often 

chronic pain causes more suffering and disability 

than the injury or illness that caused it in the fi rst 

place  [7] . The condition has major implications 

not only for those directly suffering, but also family 

and loved ones become enmeshed in the suffering 

person ’ s challenges, the work place suffers through 

loss of productive employees, the community is 

deprived of active citizens and the economic costs 

of caring for those suffering from chronic pain are 

dramatic. 

 Chronic pain is an escalating public health 

problem which remains neglected. Alarming 

fi gures demonstrate that more than 50% of patients 

still suffer severe intolerable pain after surgery and 

trauma  [8] . Inadequately treated acute pain puts 

people at higher risk of developing chronic pain. 

For example, intensity of acute postoperative pain 

correlates with the development of persistent post-

operative pain, which is now known to be a major 

and under - recognized health problem. The preva-

lence of chronic pain subsequent to surgery has 

been found in 10 – 50% of patients following many 

commonly performed surgical procedures and in 

2 – 10% this pain can be severe  [9] . 

 The epidemiology of chronic pain has been 

examined in high - quality surveys of general popu-

lations from several countries which have demon-
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strated that the prevalence of chronic pain is at 

least 18 – 20%  [10 – 12] . These rates will increase 

with the aging of the population. In addition to the 

human suffering infl icted by pain there is also a 

large economic toll. Pain accounts for over 20% of 

doctor visits and 10% of drug sales and costs devel-

oped countries $1 trillion each year  [13] . 

 Chronic pain has many characteristics of a 

disease epidemic that is silent yet growing; hence 

addressing it is imperative. It must be recognized as 

a multidimensional phenomenon involving 

biopsychosocial aspects. Daniel Carr, in a recent 

 IASP Clinical Updates , expressed it most succinctly: 

 “ The remarkable restorative capacity of the body 

after common injury  …  is turned upside down 

(and) hyperalgesia, disuse atrophy, contractures, 

immobility, fear - avoidance, helplessness, depres-

sion, anxiety, catastrophizing, social isolation, and 

stigmatization are the norm ”   [14] . 

 Such is the experience and challenge of chronic 

pain and it is up to current and future generations 

of clinicians to relieve or prevent pain and suffer-

ing as much as possible. The challenges must be 

confronted at biological, psychological and social 

levels. Not only is a better understanding needed, 

but reforms of caregiving systems that address 

medical, psychological and health service delivery 

must be undertaken.  

  References 
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  Chapter 2 

Epidemiology and  e conomics of 
 c hronic and  r ecurrent  p ain  
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Seattle, USA       

   Introduction 

 Pain is among the most common symptoms 

leading patients to consult a physician in the USA 

 [1] . Data from the National Health Interview 

Survey  [2]  indicates that during the 3 months prior 

to the inventory 15% of adults had experienced a 

migraine or severe headache, 15% had experienced 

pain in the neck area, 27% in the lower back and 

4% in the jaw. Extrapolating to the adult US popu-

lation these percentages would translate to 

31,066,000 for migraine, 28,401,000 head neck 

pain, 52,325,000 for low back pain and 9,535,000 

for jaw pain. The National Center for Health 

Statistics estimates that about 25% of the US popu-

lation has chronic or recurrent pain, and 40% state 

that the pain has a moderate or severe degrading 

impact on their lives  [3] . 

 Chronic and recurrent pain has not only 

signifi cant health consequences, but also personal, 

economic and societal implications. It impacts 

on quality of life, productivity, healthcare utiliza-

tion and has both direct and indirect costs. This 

chapter provides a summary of the prevalence 

of some of the most common chronic and recur-

rent pain disorders and describes their economic 

impact.  

  Epidemiology of  c hronic and 
 r ecurrent  p ain 

 In a review of 15 epidemiological studies from 

industrialized nations, Verhaak  et al .  [4]  noted that 

the point prevalence for chronic non - cancer pain 

(CNCP) in an adult population ranges 2 – 40%, with 

a median of 15%. Similar rates were reported from 

studies documenting the prevalence of CNCP in 

epidemiological studies conducted in lower 

income nations, with a point prevalence of approx-

imately 18%  [5] . The adolescent population also 

reports a prevalence ranging 1 – 15%  [6] . As noted 

in these reviews, the wide range in the prevalence 

rate of CNCP is infl uenced by various factors, 

including the population sampled (e.g. commu-

nity vs. primary care), the defi nition of CNCP by 

duration (e.g.  > 1 month,  > 3 months,  > 6 months), 

the type of methodology used in the epidemiologi-

cal study (e.g. mail - in survey, telephone survey, 

physical exam), the phrasing of questions included, 

the focus on the various parts of the body being 

surveyed and response rates.  

  Musculoskeletal  p ain 

 Among musculoskeletal locations, the most 

commonly affl icted region is the lower back. 

Clinical Pain Management: A Practical Guide

Edited by Mary E. Lynch, Kenneth D. Craig and Philip W.H. Peng

© 2011 Blackwell Publishing Ltd.  ISBN: 978-1-444-33069-4



Epidemiology and economics of chronic and recurrent pain  Chapter 2

7

  Factors  a ssociated with  c hronic 
and  r ecurrent  p ain 

  Overview of the  b iopsychosocial  m odel 

 Recurrent and CNCP are not medical conditions 

that can be solely pinpointed to specifi c tissue 

pathology. For the vast majority of patients with 

back pain, headache and fi bromyalgia no objective 

pathology is detectable. The biopsychosocial 

model of pain elaborates on the complex interplay 

of physical, psychological, social and environmen-

tal factors that exacerbate and perpetuate the pain 

condition  [14] . For painful conditions that persist 

beyond the usual period of healing, the develop-

ment of a pain – stress cycle may result in anger and 

distress at the situation. A prolonged state of the 

pain – stress cycle often results in the development 

of comorbid psychopathology. Individuals with 

chronic pain are at risk for adopting the sick - role 

and engaging in maladaptive behaviors that per-

petuate the pain – stress cycle, resulting in both 

physical and psychological deconditioning.  

  Demographic  f actors 

 The most commonly identifi ed demographic 

factors that have signifi cant associations with 

CNCP are age, sex and socioeconomic status  [6] . 

Older age is signifi cantly associated with increased 

prevalence of CNCP. This increasing trend for 

prevalence with age was noted among patients 

with shoulder pain, low back pain, arthritis and 

other joint disorders, and CWP. Several factors  [6]  

may account for the observed increase in preva-

lence among older adults, including degenerative 

processes and recurrent episodes of pain. 

 There are also pronounced differences in the 

prevalence rate of various CNCP disorders between 

males and females. Marked increases in prevalence 

rates have been observed among females for CNCP 

disorders such as shoulder pain, low back pain, 

arthritis, CWP pain, as well as migraine. This sex 

difference persists even when other factors such as 

age are accounted for. Several hypotheses may 

explain these sex differences, and include a differ-

ence between the sexes in hormones, body focus, 

Epidemiological surveys in the USA report a preva-

lence rate of 25% for low back pain any time during 

a 3 - month period  [3] , 19% prevalence rate for 

chronic low back pain during a 12 - month period 

 [7]  and a lifetime prevalence rate of 29.5% 

 [7] . Similar fi ndings have been reported in other 

industrialized nations, with prevalence rates for 

chronic low back pain ranging 13 – 28%  [6] . Over 13 

million Americans are permanently disabled by 

back pain  [8] . Low back pain is also the most 

common of chronic pain conditions reported by 

adolescents, with prevalence rates ranging 8 – 44% 

 [6] . Recent reports based on data contained in a 

large national survey estimated that 46.4 million 

Americans (21% of the population) had self -

 reported doctor - diagnosed arthritis  [9]  and 30.1 

million have had neck pain in the past 3 months 

 [10] . The US Centers for Disease Control and 

Prevention noted that arthritis and other chronic 

rheumatic conditions (excluding low back) are 

projected to affect approximately 13% of the US 

population by year 2010, with an increase to 20% 

by the year 2030  [11] .  

  Chronic  w idespread  p ain 

 In addition to site - specifi c chronic pain condi-

tions, there are also consistent prevalence rates 

reported for chronic widespread pain (CWP), 

ranging 10 – 14%, in both adults and adolescents 

 [6] . In conjunction with having a diagnosis of 

CWP, the development of the American College of 

Rheumatology (ACR) criteria for fi bromyalgia syn-

drome also saw an increase in cases observed in 

clinical settings  [6] . Prevalence rates of fi bromyal-

gia syndrome reported in other industrialized 

nations range 0.7 – 4%  [6] .  

  Headache 

 According to the National Headache Foundation 

more than 45 million Americans experience 

chronic headaches  [12] . Migraine alone affects 

18% of women and 6% of men in the USA and has 

an estimated worldwide prevalence of approxi-

mately 10%  [13]   .  
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with approximately the same magnitude. Such 

comorbid psychopathology may pose as barriers to 

recovery, negatively impacting on the prognosis of 

the painful condition, and thus contributing to the 

overall prevalence rate of CNCP observed during 

population surveys.  

  Occupational  f actors 

 Several population - based prospective studies have 

confi rmed occupational - related stressors as a risk 

factor for CNCP. These factors included high job 

demands, low requirement for learning new skills 

and repetitive work. Furthermore, they were asso-

ciated with later onset of persistent pain, inde-

pendent of occupational class, shift work, working 

hours and job satisfaction levels. The association 

between these stressors and onset of pain was more 

pronounced among individuals with relatively 

lower levels of education. In addition, a study con-

ducted by the World Health Organization included 

a cohort from 14 nations with a 12 - month follow -

 up  [19] . The strongest predictor for development of 

chronic pain was occupational role disability at 

baseline, due to an injury. Risk of CNCP was 3.6 

times greater among those with occupational role 

disability, and it was a stronger predictor than the 

presence of initial anxiety or major depressive 

disorders.  

  Role of  d isability  c ompensation 

 The complex and often adversarial nature of the 

medicolegal system associated with disability com-

pensation may result in contributing barriers to 

recovery. In examining this area one will often 

read of  “ secondary gain ” . Secondary gain refers to 

the notion that a contributing factor to disability 

may be a patient ’ s wish to avoid work. There has 

been signifi cant controversy in this area, and 

unfortunately several studies that have received 

widespread attention in the media were later found 

to have problems methodologically. Thus one 

must be very cautious in reading and interpreting 

studies in this area.  

 More recently it has been found that the preva-

lence rate of fi bromyalgia syndrome has been 

evaluation and appraisal of symptoms, increased 

sensitivity or lower thresholds among females, dif-

ferences in symptom reporting and healthcare -

 seeking behaviors, and differential exposure to risk 

factors (e.g. childbearing)  [6] . 

 Increased prevalence of CNCP has also been 

observed among individuals with lower socioeco-

nomic status, which includes dimensions such as 

household income, employment status, occupa-

tional class and level of education. Specifi cally, the 

strongest associations with CNCP were observed for 

lower level of education, lower household income 

and unemployment  [6] . However, socioeconomic 

status may not be a direct risk factor for CNCP, but 

signifi cantly associated with underlying psychoso-

cial factors consequent to the onset of pain  [6] .  

  Psychopathology  a s a 
 p redisposing  f actor 

 There is some evidence that underlying psychologi-

cal factors may predispose an individual to develop 

CNCP, specifi cally emotional distress. These psy-

chological predispositions may shape the response 

of an individual during the onset of a pain. A 

comprehensive review of the link between chronic 

pain and psychological comorbidity revealed a 

bidirectional relationship between pain and psy-

chopathology. For example, in a community - based 

sample in the UK, asymptomatic individuals with 

higher elevations on anxiety and depressive meas-

ures were 2.4 times more likely to develop subse-

quent low back pain. Similar fi ndings were noted in 

the First National Health and Nutrition Examination 

 [15] , where patients who had depression but not 

pain were 2.1 times more likely to develop CNCP 

when assessed again 8 years later. Psychological 

factors have been shown to be better predictors of 

back pain and related disability than physical 

pathology  [16,17] . Furthermore, a study on the 

relationship between migraine and psychological 

disorders, based on a prospective cohort followed 

for 1 year, indicated a substantial link between 

major depression and later onset of migraines  [18] . 

 However, the relationship between CNCP and 

psychopathology is reciprocal; initial pain also pre-

dicted later onset of major psychological disorders 
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ing nature of CNCP and recurrent pain. Finally, 

current estimates are provided for the total costs of 

illness associated with CNCP disorders. 

  Direct  c osts 

 CNCP is associated with a high utilization rate of 

healthcare services. In the USA, approximately 

17% of patients in primary care settings report per-

sistent pain  [23] . This subset of patients is also 

among the highest utilizers of healthcare services. 

For example, the presence of CNCP was shown to 

be associated with a twofold increase in the number 

of primary care visits and hospitalizations, and 

also a fi vefold increase in the number of visits 

to emergency rooms. In a review of cost data 

obtained from a large US Workers ’  Compensation 

database, the overall direct costs associated with 

healthcare utilization increased exponentially as a 

function of disability duration  [24] . Specifi cally, 

the cost - per - claim for patients disabled for more 

than 18 months due to musculoskeletal injuries 

was $67,612. In contrast, patients disabled for 4 – 8 

months and 11 – 18 months in duration incurred 

total medical costs - per - claim of $21,356 and 

$33,750, respectively. Among the biggest cost 

drivers for the direct costs associated with health-

care utilization are the costs associated with phar-

maceuticals and surgeries. 

 The cost of pharmaceuticals for pain manage-

ment amounts to $13.8 billion annually for pre-

scription analgesics and an additional $2.6 billion 

for non - prescription analgesics  [25,26] , and these 

costs are increasing annually. Opioids are the most 

common class of medication prescribed by physi-

cians in the USA  [25,26] . The annual cost estimate 

for just one type of opioid alone (Oxycontin) is 

approximately $6,903 per patient  [27] . Overall 

pharmaceutical costs per claim in a Workers ’  

Compensation setting reveal exponential increases 

as a function of disability duration due to CNCP. 

The cost - per - claim for patients disabled for more 

than 18 months due to musculoskeletal injuries is 

$11,818. In contrast, patients disabled for 4 – 8 

months and 11 – 18 months in duration incurred 

pharmaceutical costs - per - claim of $2,270 and 

$4,284, respectively  [24] . 

reported to be equivalent in a non - litigious popu-

lation with no disability compensation, relative to 

populations that had a disability compensation 

system in place and associated litigation  [20] . 

Therefore, it is possible that the increased inci-

dences of  “ secondary gain ”  related to litigation 

observed in some studies were mediated by the 

stress of being involved in potentially protracted 

legal battles. Furthermore, as reviewed in an earlier 

section on the prevalence rate of CNCP, similari-

ties in the range of prevalence rates have been 

observed across nations with differing systems of 

disability compensation and healthcare struc-

tures. As noted in a review of  “ secondary gain ”  

concepts in the literature, there is inconsistent 

evidence for the isolation of the effect of disability 

compensation and litigation as a secondary factor 

that perpetuates the chronic pain condition  [21] . 

At present it is reasonable to conclude that medico-

legal and compensation - related confl ict and activi-

ties may cause additional stress that must be 

addressed in the overall management plan for each 

patient.   

  Economic  i mpact of  c hronic  p ain 

 The economic impact of healthcare in general has 

been serious enough to have spurred debates about 

healthcare reforms aimed at managing costs. In 

addition, there have been calls for legislative 

reforms to contain the costs of healthcare and to 

make these costs manageable for all stakeholders. 

The effect of CNCP is certainly one of the drivers of 

healthcare costs. For example, in a review of costs 

documented by a US State Workers ’  Compensation 

system, a small minority of patients with chronic 

low back pain (7%) were responsible for approxi-

mately 75% of the annual costs incurred  [22] . 

According to the National Headache Foundation 

 [12] , chronic headaches account for losses of $50 

billion a year to absenteeism and medical expenses 

and an excess of $4 billion spent on over - the - coun-

ter medications alone. 

 In considering the economic impact of CNCP, 

we differentiate direct costs incurred through 

healthcare utilization, and indirect costs that are 

the fi nancial consequences of the often debilitat-
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degenerative conditions is 122,316 cases during 

year 2001  [28] . Therefore, costs of lumbar fusions 

alone amount to approximately $2.9 billion annu-

ally. Pharmaceutical and surgical costs, while sub-

stantial, are only two aspects of the variety of costs 

incurred by CNCP patients. Other direct costs 

that substantially add to the total cost of illness 

over the lifetime of CNCP include costs associated 

with physician visits, diagnostic and imaging, 

injection therapeutics, hospital admissions, physi-

cal therapy, complementary and alternative medi-

cine (e.g. chiropractic, acupuncture), psychological 

services, comprehensive pain management pro-

grams and medical and case management services. 

In addition to these direct costs associated with 

healthcare utilization, there are substantial indi-

rect costs incurred from the resulting disability due 

to CNCP.    

  Indirect  c osts 

 Indirect costs incurred due to CNCP include disa-

bility compensation, lost productivity, legal fees 

associated with litigation for injuries, lost tax 

revenue, reduction in quality of life and any addi-

tional healthcare costs associated with comorbid 

medical and psychological disorders consequent 

to CNCP. Projected annual estimates for some of 

these indirect costs due to back pain alone, range 

$18.9 – 71 billion in disability compensation, $6.9 

billion in lost productivity due to disability and $7 

billion in legal fees  [27] . Back pain cases have been 

estimated to result in approximately 149 million 

lost work days at an estimated cost of $14 billion 

 [29] . The estimated annual lost productive work 

time cost from arthritis in the US workforce was 

$7.11 billion, with 65.7% of the cost attributed to 

the 38% of workers with pain exacerbations  [30] . 

Lost productive time from common pain condi-

tions among workers cost an estimated $61.2 

billion per year. The majority (76.6%) of the lost 

productive time was explained by reduced per-

formance while at work, and not work absence 

 [31] . The total cost of lost productive time in the 

US workforce due to arthritis, back pain and other 

musculoskeletal pain from August 2001 to July 

 Similar variations in costs are noted for surgical 

procedures often used to treat CNCP. The most 

current estimates of surgical costs are available 

from the US Centers for Medicare and Medicaid 

Services (CMS) (Table  2.1 ). These surgical costs 

range $5,708 – 23,555 per surgery, with lumbar 

fusions being the costliest of these surgical proce-

dures for common musculoskeletal disorders. The 

costs reported by CMS are a conservative estimate, 

and may not necessarily refl ect the true costs billed 

which vary by geographic region. Taking lumbar 

fusion as an example, the most recent estimate for 

the annual frequency of lumbar fusion surgery for 

  Table 2.1    Estimated costs of specifi c musculoskeletal 

surgeries based on reimbursement schedule of the Center 

of Medicare and Medicaid Services ( CMS ). The costs 

reported by  CMS  are a conservative estimate, and may 

not necessarily refl ect the true costs billed which vary by 

geographic region. 

   Type of surgery     Cost per surgery  

  Major arm and shoulder surgeries 

 –  with complications or 

pre - existing conditions  

  $7,182  

  Two or more hip, knee or ankle 

surgeries  

  $19,418  

  Replacement of hip, knee, or 

ankle or reattachment of thigh, 

foot or ankle  

  $11,916  

  Repair of previous hip or knee 

replacement  

  $15,552  

  Lumbar fusion  –  with 

complications or pre - existing 

conditions  

  $23,555  

  Lumbar fusion    $18,094  
  Cervical fusion  –  with 

complications or pre - existing 

conditions  

  $16,706  

  Cervical fusion    $10,853  
  Spine surgeries (excl. fusion) 

 –  with complications or 

pre - existing conditions  

  $8,786  

  Spine surgeries (excl. fusion)    $5,708  

    Source : CMS Health Care Consumer Initiatives 

( http://www.cms.hhs.gov/HealthCareConInit/

02_Hospital.asp ).   
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illness due to CNCP, while delineating the associ-

ated major direct and indirect costs.     

  Conclusions 

 The estimated population prevalence of CNCP 

varies from 2% to 40%. This wide range is a result of 

several factors (e.g. the population sampled, defi ni-

tion of CNCP by duration, body parts targeted, sam-

pling methodology, phrasing of survey items and 

the survey response rate). Overall, the perpetuation 

of chronic painful disorders may exceed a total 

annual cost of $150 billion, which includes direct 

costs associated with healthcare utilization as well 

as indirect costs associated with disability compen-

sation losses in productivity, lost tax revenue and 

out of pocket expenses. Therefore, CNCP and recur-

rent pain have a signifi cant impact on society, 

resulting in poorer quality of life for those affl icted, 

imposing substantially on the costs of healthcare, 

and exacting societal costs in terms of disability 

compensation and productivity losses. However, 

these fi gures do not refl ect the incalculable suffering 

experienced by patients and their signifi cant others.  
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  Table 2.2    Estimated total cost of illness due to chronic 
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   Type of cost  
   Per - patient cost 
estimate  *    

   Annual cost 
estimate  

  Total cost of illness    $70,486 – 208,030    $150 billion  
     Direct costs    $21,356 – 67,612    n.a.  
        Pharmaceuticals    $2,270 – 11,818    $16.4 billion  
        Surgeries    $5,708 – 23,555   †       $2.9 billion   ‡     
     Indirect costs          
        Disability 

compensation  

  $7,328 – 36,790    $18.9 – 71 

billion  
        Productivity 

losses  

  $12,547 – 73,075    $6.9 billion  

   n.a.  –  No data available.  

   *  Based on a US Workers ’  Compensation population.  

    †   Costs per surgery based on US Centers for Medicare and 

Medicaid Services (CMS) estimates for musculoskeletal 

surgeries.  

    ‡   Estimated cost of lumbar fusions only.   
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  Chapter 3 

Basic  m echanisms and 
 p athophysiology  

  Daniel J.     Cavanaugh     &     Allan I.     Basbaum  

  Department of Anatomy, University of California at San Francisco       

   Introduction 

 The ability to experience pain is essential for sur-

vival and wellbeing. The pathological conse-

quences of the inability to experience pain are 

particularly well - illustrated by the extensive inju-

ries experienced by children with congenital indif-

ference to pain  [1 – 3] . The pain system, including 

afferent fi bers (nociceptors) that respond to injury, 

and the circuits engaged by these afferents, not 

only generates refl ex withdrawal to injury, but also 

provides a protective function following tissue or 

nerve injury. In these situations, neurons in the 

pain pathway become sensitized such that nor-

mally innocuous stimuli are perceived as painful 

(allodynia), and normally painful stimuli are per-

ceived as more painful (hyperalgesia). The sensiti-

zation process is presumably an adaptive response 

in that it promotes protective guarding of an 

injured area. In some cases, however, sensitization 

can be long - lasting, leading to the establishment of 

chronic pain syndromes that outlive their useful-

ness, persisting well after the acute injury has 

resolved. In these pathological, often debilitating 

conditions, aberrant plasticity in the pain pathway 

establishes a maladaptive condition in which pain 

no longer serves as an acute warning system. 

 The ability to prevent or treat such conditions is 

critically dependent upon a comprehensive under-

standing of the basic mechanisms through which 

pain signals are generated by nociceptors and how 

this information is transmitted to the central 

nervous system (CNS). In this chapter, we focus on 

the molecules and cell types that underlie normal 

pain sensation, with specifi c emphasis on the noci-

ceptor and on second order neurons in the spinal 

cord. We also discuss how these processes are 

altered following tissue or nerve injury and in per-

sistent pain states.  

  Primary  a fferent  n eurons 

 The detection of somatosensory stimuli is initiated 

by primary sensory neurons that have their cell 

bodies in the trigeminal and dorsal root ganglia. 

These pseudo - unipolar neurons extend an efferent 

branch that innervates peripheral target tissues, 

and a central afferent branch that targets the spinal 

cord dorsal horn or medullary nucleus caudalis (for 

trigeminal afferents). Primary afferents that inner-

vate somatic tissue are traditionally categorized 

into three classes: A β , A δ  and C fi bers, based on 

diameter, degree of myelination and conduction 

velocity  [4] . These physiological differences are 

associated with distinct functional contributions 

to somatosensation. Thus, the largest diameter cell 
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functionally distinct contributions to the detec-

tion of noxious stimuli of different modalities  [8] . 

Additional nociceptor characteristics are presented 

in Table  3.1 .    

  Nociceptors and  n oxious 
 s timulus  d etection 

 The peripheral terminal of the nociceptor is spe-

cialized to detect and transduce noxious stimuli 

 [9] . This process depends on the presence of 

specifi c ion channels and receptors at the periph-

eral terminal. Among these are the acid - sensing 

ion channels (ASICs), purinergic P2X receptors, 

voltage - gated sodium, calcium and potassium 

channels, and the transient receptor potential 

(TRP) family of ion channels  [9] . Notably, many of 

these molecules are uniquely or preferentially 

expressed in nociceptors, compared to other parts 

of the nervous system. 

  Molecular  m echanisms of  n ociception: 
 t hermal,  m echanical and  c hemical 

 The activation thresholds of several peripheral 

receptors closely match the psychophysical demar-

cation between the perception of innocuous and 

noxious thermal stimuli. For example, the heat 

pain threshold in humans, which rests around 

43 ° C, matches the activation threshold for the 

sensory ion channel, TRPV1, and mice lacking 

TRPV1 exhibit defi cits in cellular and behavioral 

responses to noxious heat  [10] . Similarly, a related 

ion channel, TRPM8, is excited by temperatures 

below 25 ° C, and mice lacking this receptor show a 

drastic reduction in their responses to a range of 

cool and cold temperatures, including some in the 

noxious range  [11] . In addition, several other 

receptors contribute to the detection of noxious 

thermal stimuli, including the TRPV3 and TRPV4 

ion channels. 

 Several candidate receptors have been proposed 

to underlie the transduction of noxious mechani-

cal stimuli, including members of the degenerin/

epithelial Na  +   channel (DEG/ENaC) families, and 

members of the TRP family (e.g. TRPV2, TRPV4 and 

TRPA1). To date, however, gene knockout studies 

bodies give rise to myelinated A β  fi bers that rapidly 

conduct nerve impulses and detect innocuous 

mechanical stimulation. In contrast, noxious 

thermal, mechanical and chemical stimuli are 

detected by medium diameter, thinly myelinated 

A δ  fi bers, and by small diameter, unmyelinated C 

fi bers. These latter two groups constitute the noci-

ceptors, and represent a dedicated system for the 

detection of stimuli capable of causing tissue 

damage, as they are only excited when stimulus 

intensities reach the noxious range  [4] . The A δ  

nociceptors mediate the fast, pricking sensation of 

 “ fi rst pain, ”  and the C fi bers convey information 

leading to the sustained, burning quality of 

 “ second pain ”   [5] .  

  Nociceptor  s ubtypes 

 Electrophysiologic studies have identifi ed two 

main classes of A δ  nociceptor. The fi rst type is 

readily activated by intense mechanical stimula-

tion. These cells are relatively unresponsive to 

short duration, noxious heat stimulation, but 

respond more robustly to extended periods of heat 

stimulation. The second class is insensitive to 

mechanical stimulation but is robustly activated 

by heat. A δ  nociceptors are further characterized 

by the expression of several molecular markers  [6] . 

Consistent with their myelination status, they 

express the neurofi lament, N52, a marker of myeli-

nated fi bers. Subsets of A δ  nociceptors additionally 

express the neuropeptide, calcitonin gene - related 

peptide (CGRP), the TRPV2 ion channel and the  δ  

subtype of opioid receptor  [7] . 

 The majority of C - fi ber nociceptors show poly-

modal response properties: they are activated by 

multiple modalities of painful stimuli, including 

thermal, chemical and mechanical. Although 

much rarer, modality - specifi c (e.g. exclusively 

heat - responsive) C fi bers also exist. C - fi ber nocice-

ptors are traditionally subdivided, based on their 

neurochemical identity, into two broad classes: 

peptidergic nociceptors express the neuropeptides 

substance P (SP) and CGRP; non - peptidergic nocic-

eptors lack neuropeptides and bind the lectin IB4 

 [5] . Importantly, recent evidence suggests that 

these molecularly defi ned C - fi ber subtypes make 
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pungent ingredients in mustard and garlic plants 

(TRPA1). TRPA1 also responds to a host of environ-

mental irritants  [5,12] . Finally, it is certain that 

there are endogenous chemical mediators that 

activate the different TRP channel subtypes. These 

mediators may be especially critical in the setting 

of injury to visceral tissue, the afferent innervation 

of which is not accessible to exogenous chemical 

or intense thermal stimuli.  

  Conduction of  n ociceptive  s ignals 

 Nociceptors express a panoply of voltage - gated ion 

channel subtypes. Among these are the sensory 

neuron - specifi c sodium channels Nav1.8 and 

in mice have failed to unequivocally support an 

essential function for these molecules in mechan-

otransduction  [5] . Because mechanical hypersensi-

tivity is a major clinical problem, identifi cation 

of key molecular transducers remains a major 

challenge. 

 Finally, noxious chemical stimuli activate a 

range of receptors found in nociceptor terminals. 

Among these are the ASICs and the ATP - responsive 

purinergic receptors, which may be especially rel-

evant in the setting of tissue injury, where pH 

changes and ATP release are common. Some TRP 

channels (e.g. TRPV1) are also regulated by pH, and 

many are targets of plant - derived irritants, includ-

ing capsaicin (TRPV1), menthol (TRPM8) and the 

  Table 3.1    Nociceptor subtypes and characteristics. 

   Type  
   Cell body 
diameter  

   Myelination/
conduction velocity     Activating stimuli     Molecular markers     Functional aspects  

  A δ     Medium    Thinly myelinated 

  ∼ 2 – 10   m/s  

   Type I  
 Intense mechanical or 

extended heat 

  Type II  
 Primarily heat  *    

  Neurofi lament N52 

 CGRP 

 TRPV2 ion channels 

  δ  - opioid receptor  

    

  C    Small    Unmyelinated 

  ∼ 1.0   m/s  

   Polymodal  
 (predominant) noxious 

thermal, chemical and 

mechanical 

 Modality - specifi c: 

 heat 

 cold 

 mechanical 

  Others  

 Mechanically insensitive 

or  “ sleeping 

nociceptors ”    †    

 Cooling 

(non - nociceptive) 

 Pleasant touch 

(non - nociceptive)   ‡     

   Peptidergic  

 Substance P 

 CGRP 

 NGF receptor (trkA) 

  μ  opioid receptor 

  Non - peptidergic  

 Glycoconjugates 

that bind lectin IB4 

 GDNF receptor 

(c - Ret) 

 ATP sensitive P2X 3  

receptor 

 Mrgpr family of 

receptors 

(G - protein coupled) 

  δ  opioid receptor  

  Loss of peptidergic 

afferents eliminates 

heat pain sensitivity 

 Loss of non -

 peptidergic 

afferents reduces 

mechanical pain 

sensitivity  

   CGRP, calcitonin gene - related peptide; GDNF, glial - derived neurotrophic actor; NGF, nerve growth factor.  

   *    Also called mechanically insensitive afferents (MIAs) or  “ sleeping nociceptors, ”  which respond to mechanical stimuli 

only after tissue injury  [6] .  

    †     May be especially relevant for injury - induced sensitization; may account for up to 30% of all C fi bers.  

    ‡     Expresses VGLUT3 subtype vesicular glutamate transporter and contributes to injury - induced mechanical 

hypersensitivity  [8] .   
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delineate populations of nociceptors whose 

peripheral innervation is restricted to particular 

tissues. Thus, nociceptors that express the Mrgprd 

subtype of G - protein coupled receptor innervate 

skin, but not visceral organs  [14] .  

  Central  p rojections of  n ociceptors 

 The central branches of primary afferents termi-

nate in the dorsal horn of the spinal cord, which is 

classically divided into fi ve parallel laminae, based 

on cytoarchitectural grounds  [13] . Neurons in 

lamina III and IV are innervated by myelinated 

fi bers that respond to innocuous touch. In con-

trast, neurons in laminae I, II and V receive inputs 

from nociceptive afferents and are therefore impor-

tant relays in the transmission of pain - related 

information, both locally and via projection 

neurons of laminae I and V, which target the 

brain  [13] . 

 The remarkable stratifi cation of spinal cord 

inputs is further demonstrated by the distinct pro-

jection patterns of A δ  and C - fi ber nociceptors 

(Figure  3.1 ). Lamina I spinal cord neurons are 

innervated by both A δ  and C fi bers. Consistent 

with this input, the majority of neurons in lamina 

I are selectively activated by noxious stimuli, and 

are thus referred to as nociceptive - specifi c neurons. 

Lamina I also contains so - called wide dynamic 

range (WDR) neurons, which receive convergent 

input from nociceptors and non - nociceptive fi bers. 

Lamina I also contains neurons that appear to 

encode selectively innocuous sensations such as 

cooling, itch and sensual touch  [15] . Although 

most lamina I neurons are interneurons that are 

engaged in local dorsal horn circuits, a small but 

critical number ( ∼ 10%) are projection neurons 

that directly access pain processing centers in the 

brain  [13] .   

 Lamina II predominantly contains nocirespon-

sive interneurons and can be further subdivided 

into outer (IIo) and inner (IIi) regions, which 

receive inputs from peptidergic and non -

 peptidergic afferents, respectively. The most 

ventral part of lamina II is characterized by a group 

of excitatory interneurons that express the gamma 

1.9, which, along with the more ubiquitously 

expressed sodium channel Nav1.7, contribute to 

the generation and transduction of action poten-

tials in nociceptors  [1] . A pivotal role for Nav1.7 in 

nociception has been demonstrated by the report 

that loss - of - function mutations of this channel in 

humans lead to the inability to detect painful 

stimuli, while gain - of - function mutations lead to 

disorders characterized by intense burning pain 

 [1,2] . The KCNQ type of potassium channel is also 

critical as it determines the repolarization time of 

nociceptors. 

 Once an action potential invades the central ter-

minal of a nociceptor, neurotransmitter release is 

evoked via the activation of N - , P/Q - , and T - type 

voltage - gated calcium channels. Although gluta-

mate is the predominant, if not the obligatory, exci-

tatory neurotransmitter in all nociceptors, 

peptidergic neurons additionally release SP and 

CGRP  [4] . Specifi c receptors for these neurotrans-

mitters, including N - methyl - D - aspartic acid 

(NMDA) and  α  - amino - 3 - hydroxy - 5 - methyl - 4 -

 isoxazolepropionic acid (AMPA) receptors for gluta-

mate, neurokinin 1 receptors for SP, and CGRP 

receptors, are located in appropriate regions of the 

spinal cord dorsal horn, and mediate the postsynap-

tic response to primary afferent activation  [13] .   

  Organization of the  “  p ain  s ystem ”  

  The  a fferent  t erminal 

 Nociceptors not only transmit pain messages, cen-

trally to the spinal cord, but also release a variety of 

molecules from their peripheral terminals. These 

molecules (e.g. the neuropeptides SP and CGRP) 

infl uence the local tissue environment by acting 

on blood vessels and other cells to cause vasodila-

tation and plasma extravasation, key features of 

neurogenic infl ammation. Neurogenic infl amma-

tion alters the extracellular milieu of the peripheral 

terminals of nociceptors, which can sensitize the 

nociceptor to subsequent stimulation. 

 The biochemical complexity of nociceptor sub-

types is paralleled by their distinct peripheral 

innervation patterns. For example, some markers 
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  Ascending  p ain  p athways 

 Projection neurons in laminae I and V are at the 

origin of multiple ascending pathways. Among 

these are the spinothalamic and spinoreticular 

tracts, which project to various brain regions impli-

cated in pain processing, including the thalamus, 

periaqueductal gray (PAG), parabrachial region, 

reticular formation of the medulla, hypothalamus 

and amygdala  [19] . From these areas, nociceptive 

information is transferred to brain regions involved 

in sensory - discriminatory (somatosensory cortex) 

and affective - motivational (insula and anterior 

cingulate cortex) aspects of pain sensation, as 

well as to areas that are involved in descending 

isoform of protein kinase C (PKC γ ). In contrast to 

the predominant nociceptor input to the dorsal-

most part of lamina II, the PKC γ  neurons are 

targeted by myelinated non - nociceptive afferents 

and by low threshold C mechanoreceptors, and 

participate in the process of nerve - injury induced 

persistent pain  [16 – 18] . 

 Although some lamina V neurons are 

nociceptive - specifi c, most are WDR neurons that 

receive convergent innocuous and noxious mono-

synaptic inputs from A β  and  δ  fi bers, respectively, 

and indirect polysynaptic input from C fi bers. As 

in lamina I, a portion of neurons of lamina V are 

projection neurons that carry information to the 

brain  [13] .  

     Figure 3.1     Primary afferent connections with the spinal cord dorsal horn. There is a very precise laminar organization of 

the spinal cord dorsal horn; subsets of primary afferents target spinal cord neurons within discrete laminae. The most 

superfi cial laminae (I and outer lamina II) are the target of unmyelinated peptidergic C (black  ) and myelinated A δ  nocicep-

tors (striped). Lamina I contains large projections neurons (black ovals), while outer lamina II is exclusively made up of 

interneurons (light gray circles). The unmyelinated non - peptidergic nociceptors (white) target interneurons (white circles) 

in the inner part of lamina II. Ventral to this band of non - peptidergic inputs, protein kinase C gamma (PKC γ ) expressing 

interneurons (dark gray circles) are targeted by myelinated A β  fi bers (gray) that carry innocuous information. A second set 

of projection neurons within lamina V (striped ovals) receives convergent input from A δ  and A β  fi bers, as well as indirect 

polysynaptic input from C fi bers.  Reprinted from Basbaum  et al.   [5] , with permission from Elsevier .  
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shares many properties with other forms of long -

 term plasticity observed in the CNS  [20] . In 

the spinal cord, this form of plasticity is character-

ized by signifi cant changes in the fi ring properties 

of neurons: decreased activation thresholds, 

increased receptive fi eld size and increased sponta-

neous activity. 

 A variety of mechanisms have been proposed to 

underlie the development of central sensitization 

(Figure  3.2 ). The most well - studied involves activa-

tion of the NMDA subtype of glutamate receptor, a 

process that is functionally similar to the neuronal 

plasticity implicated in memory formation. Acute 

stimulation of nociceptors evokes the release of 

glutamate from primary afferent terminals. The 

glutamate activates calcium - impermeable AMPA 

and kainate receptors, but fails to activate NMDA 

receptors. However, following sustained release of 

glutamate, such as in the setting of persistent tissue 

or nerve injury, the postsynaptic spinal cord 

neurons are suffi ciently depolarized to engage 

calcium - permeable NMDA receptors. Calcium 

infl ux through these channels leads to long - term 

molecular changes in spinal cord neurons, thereby 

strengthening synaptic connections between these 

neurons and nociceptors, and enhancing the 

central effects of subsequent nociceptive (and even 

non - noxious) inputs  [20] .   

 Loss of inhibitory control is also a major con-

tributor to central sensitization. Inhibitory 

interneurons are densely distributed throughout 

the spinal cord dorsal horn, and these neurons 

regulate the transmission of noxious information 

by dampening excitatory inputs and preventing 

overactivation of nociceptive circuits. Following 

injury, however, there is a decrease in inhibitory 

inputs to superfi cial spinal cord neurons, which 

enhances spinal cord output in response to painful 

stimuli, and can additionally unmask inputs from 

non - nociceptive primary afferents  [21,22] . There is 

evidence that disinhibition can result from a shift 

in the effect of normally inhibitory transmitters, 

e.g. gamma - aminobutyric acid (GABA) and glycine, 

such that they now excite, rather than inhibit, post-

synaptic neurons, or because of alterations of inhib-

itory receptors on spinal cord neurons, making 

them less responsive to inhibitory transmitters 

modulation of spinal cord neurons that transmit 

pain messages to the brain (rostral ventromedial 

medulla; RVM)  [19] .   

  Sensitization and  p ersistent  p ain 

 In the setting of injury, two often complementary 

and contemporaneous mechanisms underlie the 

process of sensitization that leads to allodynia and 

hyperalgesia. The fi rst involves peripheral sensiti-

zation, of the nociceptor itself, and the second, 

central sensitization, results from sensitization of 

downstream CNS neurons in the pain pathway 

 [5,20] . 

  Peripheral  s ensitization 

 In addition to directly activating nociceptors, 

tissue injury evokes the release of pro - infl ammatory 

mediators from primary afferent neurons and 

from non - neuronal cells. Among these mediators 

are neurotransmitters (serotonin, glutamate), pep-

tides (SP, CGRP, bradykinin), ATP, protons, 

lipids (prostaglandins, thromboxanes, leukot-

rienes, endocannabinoids), chemokines and 

cytokines (interleukin - 1 β , interleukin - 6 and tumor 

necrosis factor  α  [TNF α ]) and neurotrophins (nerve 

growth factor [NGF], artemin, neurterin, GDNF, 

glial - derived neurotrophic actor [GDNF]), which 

act on receptors expressed by the peripheral termi-

nal of the nociceptor to increase responsiveness to 

subsequent stimulation. This enhancement often 

occurs via the activation of second messenger sign-

aling cascades that directly sensitize sensory chan-

nels  [4] . For example, infl ammation causes the 

release of bradykinin and prostaglandin E2, which 

decreases the threshold for heat activation of 

TRPV1 via second messengers, such as protein 

kinase C  [20] .  

  Central  s ensitization 

 As a result of the increased peripheral activation 

associated with tissue or nerve injury, neurons in 

the dorsal horn of the spinal cord and brain 

undergo long - term changes, a process known as 

central sensitization  [20] . Central sensitization 
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fi bers, microglia are activated and accumulate in 

the superfi cial dorsal horn. In turn, the microglia 

release a host of pathophysiologic signaling mole-

cules, including interleukin - 1 β  ,  interleukin - 6, 

TNF α , fractalkine and brain - derived neurotrophic 

factor (BDNF), which enhance central sensitiza-

tion and therefore contribute to persistent pain 

 [23,24] . Frank loss of inhibitory interneurons sec-

ondary to a massive injury has also been reported 

 [22] , although the magnitude of the loss is debated. 

 Central sensitization also involves interactions 

among microglia, astrocytes and spinal cord 

neurons. In response to soluble factors released 

from the terminals of injured primary afferent 

     Figure 3.2     Mechanisms of central sensitization. (1) N - methyl - D - aspartic acid (NMDA) receptor - mediated signaling. After 
intense stimulation, sustained release of glutamate from C and A δ  nociceptors activates normally silent NMDA receptors 
located on postsynaptic spinal cord neurons. As a consequence, calcium enters, leading to a host of calcium - dependent 
signaling pathways and the triggering of long - term molecular and structural changes in spinal cord neurons, thus increas-
ing their excitability. (2) Disinhibition. Under normal conditions, inhibitory interneurons (light gray circles  ) modulate pain 
transmission by continuously releasing GABA and/or glycine (Gly) to decrease the excitability and activity of lamina I output 
neurons. However, in the setting of injury, this inhibition can be reduced, resulting in hyperalgesia. Additionally, disinhibi-
tion can enable non - nociceptive myelinated A β  primary afferents to engage the pain transmission circuitry, such that nor-
mally innocuous stimuli are now perceived as painful. This occurs, in part, through the disinhibition of excitatory 
PKC γ  - expressing interneurons. (3) Microglial activation. Peripheral nerve injury also evokes the release of factors, such as 
ATP and fractalkine, which stimulate microglial cells by binding to receptors located on the microglia. In particular, activa-
tion of purinergic P2 - R receptors (for ATP) and CX3CR1 (for fractalkine), promotes the release of the neurotrophin, brain -
 derived neurotrophic factor (BDNF) and cytokines, such as TNF α , interleukin - 1 β  and interleukin - 6. These factors contribute 
to central sensitization through an action on neurons in the spinal cord dorsal horn. (4) Descending facilitation. The brain-
stem contains neurons that facilitate the processing of pain signals at the level of the spinal cord. Under certain persistent 
pain conditions, these facilitatory neurons become sensitized, thus increasing excitatory tone in the dorsal horn.  Adapted 

from Basbaum  et al.   [5] , with permission from Elsevier .  
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and post - herpetic neuralgia), are not only 

monoamine uptake inhibitors, but also excellent 

use - dependent sodium channel blockers. It is thus 

possible that their utility involves blockade of 

action potential generation and transmission in 

nociceptors. The importance of targeting nocicep-

tors is further demonstrated by the recent approval 

of high dose topical capsaicin for neuropathic pain 

 [28] , an approach that likely produces a transient 

degeneration of nociceptor terminals. As many of 

the elements of the infl ammatory milieu exert 

their effects via TRPV1 (e.g. in preclinical models 

of metastatic bone cancer), the development of 

TRPV1 antagonists for the treatment of pain is also 

being pursued extensively  [29] . Finally, there is 

very encouraging evidence that targeting pro -

 infl ammatory mediators such as NGF and TNF α  

with neutralizing antibodies are effective in the 

treatment of chronic infl ammatory pain condi-

tions such as arthritis  [5] . 

 Other classes of analgesic do not specifi cally 

target the nociceptor, but act at different levels of 

the pain transmission pathway. These agents 

include the opioids (e.g. morphine), but also a 

variety of calcium channel blockers, notably 

ziconotide, a cone snail derived toxin that targets 

N - type calcium channels  [30] . Also included in 

these more general agents are anticonvulsants (e.g. 

gabapentin and pregabalin), which constitute the 

fi rst line therapy for neuropathic pain. Although 

the target of gabapentin and pregabalin is unques-

tionably the  α 2 δ  subunit of calcium channels, the 

mechanism of action of these compounds remains 

a mystery  [31] . Given the prominent role of NMDA 

receptors in the development of central sensitiza-

tion, this channel remains very attractive target. 

As NMDA receptors are ubiquitously expressed 

throughout the nervous system, however, the 

potential for adverse side effects of NMDA receptor 

antagonists is high. 

 Finally, new approaches are being developed to 

prevent the contribution of glial cells to chronic 

pain. Thus, glial modulators, which directly affect 

glial cell function, and purinergic drugs, which 

prevent the glial activation by ATP, are candidate 

drugs for the treatment of neuropathic pain  [25] . 

Despite the challenges, the future of pharmacologic 

states  [25] . Astrocytes are also induced in the spinal 

cord following injury. Although their contribution 

to central sensitization is less clear, astrocytes 

appear to be more critical for the maintenance 

rather than the induction of persistent pain  [25] . 

 Finally, sensitization of the pain pathway also 

results from changes in the brainstem. In addition 

to their more commonly recognized role in 

descending inhibition of pain processing, neurons 

of the midbrain PAG and RVM can facilitate the 

processing of pain signals at the level of the spinal 

cord. Under certain persistent pain conditions, this 

facilitatory effect is enhanced. In fact, the persist-

ence of the pain may require sustained facilitatory 

inputs from brainstem neurons to the spinal cord. 

For example, in a model of nerve injury - induced 

(neuropathic) pain, the resulting mechanical allo-

dynia can be blocked by injections of lidocaine 

into the RVM  [26] . Sensitization of the supraspinal 

facilitatory circuits likely occurs via mechanisms 

similar to those involved in sensitization of spinal 

cord neurons. Thus, activation of NMDA receptors 

has been implicated in the sensitization of RVM 

neurons  [26]  and, very recently, a BDNF and micro-

glial contribution to the process has been reported 

 [27] .   

  Analgesic  t argets 

 Our increased knowledge of the mechanisms that 

produce pain, in particular the process of sensitiza-

tion, has identifi ed a number of novel targets for 

the treatment of pain. In addition, we have come 

to better understand the mechanisms of action of 

traditional analgesics such as opioids and non -

 steroidal anti - infl ammatory drugs (NSAIDs). As 

with any pharmacotherapy, the goal is to treat 

pain while limiting the deleterious impact of drug 

binding at sites unrelated to the process of pain. 

 For this reason, targets enriched or exclusively 

expressed in elements of the pain pathway are of 

great interest; for example, the sensory - neuron 

specifi c sodium channels. Although it has proven 

diffi cult to design drugs selective for these chan-

nels (e.g. Nav 1.7 and 1.8), it is signifi cant that tri-

cyclic antidepressants, which effectively treat 

neuropathic pain (notably diabetic neuropathy 
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management of pain is encouraging. As more 

details of nociception and the process of sensitiza-

tion are uncovered, there is no question that the 

opportunities for drug development will continue 

to grow.  

  References 

     1       Dib - Hajj   SD  ,   Black   JA  ,   Waxman   SG  . ( 2009 ) 

 Voltage - gated sodium channels: therapeutic 

targets for pain .  Pain Med   10 : 1260  –  9 .  

     2       Cox   JJ  ,   Reimann   F  ,   Nicholas   AK    et al . ( 2006 ) 

 An SCN9A channelopathy causes congenital 

inability to experience pain .  Nature   444 : 894  –  8 .  

     3       Indo   Y  ,   Tsuruta   M  ,   Hayashida   Y    et al . ( 1996 ) 

 Mutations in the TRKA/NGF receptor gene in 

patients with congenital insensitivity to pain 

with anhidrosis .  Nat Genet   13 : 485  –  8 .  

     4       Julius   D  ,   Basbaum   AI  . ( 2001 )  Molecular mecha-

nisms of nociception .  Nature   413 : 203  –  10 .  

     5       Basbaum   AI  ,   Bautista   DM  ,   Scherrer   G    et al . 

( 2009 )  Cellular and molecular mechanism of 

pain .  Cell   139 : 267  –  84 .  

     6       Meyer   RA  ,   Ringkamp   MR  ,   Campbell   JN    et al . 

( 2006 )  Peripheral mechanisms of cutaneous 

nociception . In:   McMahon   SB  ,   Koltzenburg   M  , 

eds.  Textbook of Pain ,  5th edn .  Elsevier , 

 Maryland Heights, MO . pp.  3  –  34 .  

     7       Scherrer   G  ,   Imamachi   N  ,   Cao   YQ    et al . ( 2009 ) 

 Dissociation of the opioid receptor mecha-

nisms that control mechanical and heat pain . 

 Cell   137 : 1148  –  59 .  

     8       Cavanaugh   DJ  ,   Lee   H  ,   Lo   L    et al . ( 2009 )  Distinct 

subsets of unmyelinated primary sensory fi bers 

mediate behavioral responses to noxious 

thermal and mechanical stimuli .  Proc Natl Acad 

Sci U S A   106 : 9075  –  80 .  

     9       Woolf   CJ  ,   Ma   Q  . ( 2007 )  Nociceptors: noxious 

stimulus detectors .  Neuron   55 : 353  –  64 .  

  10       Caterina   MJ  ,   Leffl er   A  ,   Malmberg   AB    et al . 

( 2000 )  Impaired nociception and pain sensa-

tion in mice lacking the capsaicin receptor . 

 Science   288 : 306  –  13 .  

  11       Bautista   DM  ,   Siemens   J  ,   Glazer   JM    et al . ( 2007 ) 

 The menthol receptor TRPM8 is the principal 

detector of environmental cold .  Nature  

 448 : 204  –  8 .  



Basic mechanisms and pathophysiology  Chapter 3

23

  24       Coull   JA  ,   Boundreau   D  ,   Bachand   K    et al . ( 2003 ) 

 Trans - synaptic shift in anion gradient in spinal 

lamina I neurons as a mechanism of neuro-

pathic pain .  Nature   424 : 938  –  42 .  

  25       Milligan   ED  ,   Watkins   LR  . ( 2009 )  Pathological 

and protective roles of glia in chronic pain .  Nat 

Rev Neurosci   10 : 23  –  36 .  

  26       Porreca   F  ,   Ossipov   MH  ,   Gebhart   GF  . ( 2002 ) 

 Chronic pain and medullary descending facili-

tation .  Trends Neurosci   25 : 319  –  25 .  

  27       Guo   W  ,   Robbins   MT  ,   Wei   F    et al . ( 2006 ) 

 Supraspinal brain - derived neurotrophic factor 

signaling: a novel mechanisms for descending 

pain facilitation .  J Neurosci   26 : 126  –  37 .  

  28       Noto   C  ,   Pappagallo   M  ,   Szallasi   A  . ( 2009 ) 

 NGX - 4010, a high - concentration capsaicin 

dermal patch for lasting relief of peripheral 

neuropathic pain .  Curr Opin Investig Drugs  

 10 : 702  –  10 .  

  29       Honore   P  ,   Chandran   P  ,   Hernandez   G    et al . 

( 2009 )  Repeated dosing of ABT - 102, a potent 

and selective TRPV1 antagonist, enhances 

TRPV1 - mediated analgesic activity in rodents, 

but attenuates antagonist - induced hyperther-

mia .  Pain   142 : 27  –  35 .  

  30       Basbaum   AI.   ( 2005 )  The future of pain therapy: 

something old, something new, something 

borrowed, and something blue . In:   Merskey   H  , 

  Loeser   JD  ,   Dubner   R  , eds.  The Paths of Pain .  IASP 

Press ,  Seattle . pp.  513  –  32 .  

  31       Eroglu   C  ,   Allen   NJ  ,   Susman   MW    et al . ( 2009 ) 

 Gabapentin receptor alpha2delta1 is a neuronal 

thrombospondin receptor responsible for exci-

tatory CNS synaptogenesis .  Cell   139 : 380  –  92 .   

 

 

 



24

  Chapter 4 

Psychosocial  p erspectives on 
 c hronic  p ain  

  Kenneth D.     Craig 1      &     Judith     Versloot 2   

   1    Department of Psychology, University of British Columbia, Vancouver, Canada  
   2    Faculty of Dentistry, Toronto, Canada       

   Introduction 

 Understanding the central role of psychosocial 

determinants of pain and their impact on the chal-

lenges individual patients confront is crucial to 

optimal delivery of care. Those interested in caring 

for persons in pain must address the subjective 

experience of the suffering person. It is featured 

in the widely endorsed defi nition of pain:  “ An 

unpleasant sensory and emotional experience 

associated with actual or potential tissue damage, 

or described in terms of such damage ”   [1] . The 

defi nition carefully explains that tissue damage is 

associated with or described by the person as a 

feature of the experience, but it establishes that it is 

not necessarily the exclusive or suffi cient cause, 

thereby pointing to important roles for psychoso-

cial determinants. 

 Increasingly well - defi ned psychological factors 

should be considered when attempting to under-

stand an individual ’ s unique pattern of pain 

experience and expression. Perceptual processes, 

emotions and mood, thought patterns, stable per-

sonality characteristics and features of behavior 

have been implicated. Further, exploring how the 

individual ’ s current life situation and history of 

personal and social experiences infl uence pain and 

pain - related disability may be crucial in delivery 

of care. Immediate work, family and other demands 

on the individual are likely to have central roles 

and should be considered in the broader contexts 

of socioeconomic status and ethnocultural and/or 

familial background. Appraisal of psychosocial 

determinants of pain typically leads to important 

targets and specifi c interventions for working with 

patients. This chapter describes fundamental psy-

chosocial processes and their clinical relevance, 

with the chapters on psychological assessment 

(Chapter 10) and psychological interventions 

(Chapter 24  ) applying the perspective, among 

other chapters in this volume.  

  Modeling the  n etwork of  b iological, 
 p sychological and  s ocial 
 d eterminants of  p ain 

  Biopsychosocial  p erspective 

 This chapter   endorses the biopsychosocial model 

of health and illness that posits biological, psycho-

logical and social factors must be considered in 

understanding human health or illness, whether 

one is interested in being well - informed or caring 

for an individual  [2] . Substantial evidence supports 
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the position  [3,4] , although attention to biological 

phenomena overwhelms the fi eld; psychologically 

based approaches are often ignored by those with 

strong biomedical orientations, and social deter-

minants of pain have received relatively minimal 

attention. Figure  4.1  illustrates dimensions of the 

model, signifying the importance of each compo-

nent to the wellbeing of the person. It has been 

embraced by those arguing the necessity of multi-

disciplinary care for people suffering from chronic 

pain and calls for the integration of contributions 

from various healthcare practitioners, including 

medicine, nursing, physical therapy, psychology, 

social work and rehabilitation. Healthcare profes-

sionals who do not have competencies in all 

domains must engage in consultation to insure 

comprehensive care.    

  Social  c ommunication  m odel of  p ain 

 This perspective provides a more detailed frame-

work for describing the complex interactions 

among biological, psychological and social factors 

of pain (Figure  4.2 )  [5] . The model examines the 

     Figure 4.1     The biopsychosocial approach to human 
disease and injury. Optimal wellbeing arises through con-
sideration of the whole person  –  biological, psychological 
and social factors are important when addressing an indi-
vidual ’ s pain and related disability.  

Biology

Wellbeing

Social
Contexts

Psychology

typical temporal sequence: (a) the person experi-

ences exposure to painful events; (b) pain is per-

ceived; (c) the distress becomes manifest in pain 

expression; (d) pain may be inferred by an observer; 

and (e) observer decisions are made concerning 

delivery of care. Benevolent care is not the only 

possibility  –  indifference and malevolent exploita-

tion are not unusual in human relationships, but 

less common in clinical settings. The model directs 

attention to both intrapersonal (biological and 

psychological) and interpersonal (social) determi-

nants of the experience and its overt expression, 

as well as to the caregiver ’ s perception and the 

process whereby decisions are made concerning 

delivery of care. Both intrapersonal and interper-

sonal determinants of each stage are important 

to an understanding of this dynamic temporal 

sequence.   

 Intrapersonal determinants concern the per-

sonal dispositions to experience or express pain, in 

the case of the patient. Similar dispositions govern 

assessment and the reactions of caregivers. For the 

person in pain, the dispositions are embodied in 

the biological substrates that support pain. These 

are plastic and dynamic. While inherited disposi-

tions are important  [6] , the biological substrates of 

pain are changed by personal life experiences, 

including the individual ’ s medical and social 

history. Any individual ’ s personal history includes 

myriad formative personal, familial and ethnocul-

tural infl uences. A parallel analysis is needed for 

caregiver dispositions during assessment and treat-

ment. Their reactions are similarly constrained by 

biological systems and refl ect informal and formal 

education and life experience. 

 Interpersonal determinants concern the impact 

of the immediate social context on the person at 

the time pain is experienced, expressed and there-

after. Patients often confront diffi cult work, family 

and other interpersonal challenges which infl u-

ence pain, personal coping, pain - related disability 

and demands for healthcare. These are related to 

the substantial variability in how people experi-

ence pain and express their distress as well as in 

how observing people interpret and respond to 

those reactions. The social context and the manner 

in which those present treat the person in pain 
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psychological and socially based therapies and 

preventing long - term diffi culties. A recent study 

emphasizes their importance, identifying psycho-

social diffi culties among a large number of patients 

referred to a tertiary care, hospital - based pain 

clinic  [7] . Both psychosocial and biomedical issues 

were important in 51% of the patients. For an addi-

tional 20.9% of the patients, no medical factors 

could be established and painful experience and 

disability were attributed to psychological factors. 

Importantly, the pain of only 25.5% of the patients 

could be attributed directly to general medical con-

ditions. Despite the tendency for patients seen in 

specialty clinics to have high levels of functional 

impairment and psychosocial diffi culties, it is 

striking that only about 75% of the patients had 

detectable biomedical pathology and close to 72% 

had diagnosable psychological issues. The study 

emphasizes the importance of treating the whole 

person rather than focusing exclusively on physi-

cal pathology.   

have a potent impact on the individual ’ s current 

and future status. Access to a clinician disposed 

and able to deliver effective interventions is a key 

feature of the patient ’ s interpersonal context. 

 Clinicians serve as pivotal social agents who 

control services provided to individuals, with public 

health and institutional policies determining 

whether and which caregivers will be available. 

Their training and competence in delivering effec-

tive interventions are crucial determinants of 

whether the person in pain will receive relief from 

acute or chronic pain. Observations that pain is 

often ignored, poorly assessed, underestimated, not 

treated, inadequately treated or poorly treated draw 

attention to the necessity to include psychosocial 

factors in the care of people suffering from pain. 

 Psychological and social features of pain cannot 

be construed as less important than their biological 

counterparts. Early assessment and intervention of 

these dimensions can address primary problems, 

thereby enhancing the effectiveness of biological, 

     Figure 4.2     The social communication model of pain. This framework identifi es biological, psychological features of 
pain through the sequence of events during typical injury and exacerbation of chronic pain, including reactions of caregiv-
ers, and identifi es both intrapersonal and interpersonal determinants of the stages of the sequence.  
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physiological mechanisms responsible for dysfunc-

tional central regulation and long - term persistence 

of chronic pain offer promising alternative expla-

nations  [12] . 

 These can be construed as the biological sub-

strates of specifi c psychological processes that 

increase the severity of painful experience and risk 

for persistence of pain - related disability. Assessment 

of personal, medical, family and social history often 

discloses the formative role of life history events. 

Several chapters in this book discuss excessive stress 

reactivity and emotional reactions (e.g. debilitating 

fear of pain or depression), destructive thinking 

(e.g. catastrophizing, passive coping), behavioral 

maladjustment (excessive avoidant behavior and 

inactivity) and deteriorating social relationships as 

risk factors for excessive pain and disability, includ-

ing failure to respond to treatment. 

 Factors have been identifi ed that protect against 

the debilitating impact of painful injury or disease 

and the development of disability. Key protective 

factors include: 

  1     A strong sense of self - effi cacy, or confi dence 

in one ’ s ability to follow a course of action that 

will accomplish desired outcomes (e.g. control of 

pain)  [4] .  

  2     Effective use of cognitive, affective and behavio-

ral coping skills, such as muscle relaxation, distrac-

tion, commitment to activity and an ability to 

redefi ne situations in less catastrophic ways  [13] .  

  3     A readiness or willingness to engage in active 

roles that are contradictory to lapsing into maladap-

tive patterns of thinking, feeling and behaving  [4] .  

  4     A capacity for accepting certain limitations 

or handicaps, thereby avoiding one ’ s life being 

consumed by unsuccessful efforts to eliminate 

pain  [14] .    

 These processes not only describe resilience to pain 

and pain - related disability, but they represent rea-

sonable objectives for therapeutic intervention.  

  Interpersonal  d eterminants 

 Recognizing the impact of the immediate setting 

on pain experience is important in understanding 

variability in patient behavior. Demands for 

intense engagement in activities can diminish the 

  Psychosocial  f actors in  b est  p ractice 

 The model depicted in Figure  4.2  encourages con-

sideration of best clinical practice with respect to 

its numerous dimensions.  

  The  p erson in  p ain 

  Pain  e xperience 

 Clinical care must begin with careful attention to 

the subjective experience of the patient. Pain is 

typically assessed as a unidimensional construct, 

using self - report of numerical and verbal descrip-

tor scales; however, the report is better conceptual-

ized as an integration of multiple dimensions, 

inclusive of sensation, emotional distress and the 

thoughts of the person in pain  [8] . Use of scales 

that differentiate sensory/discriminative, affective/

motivational and cognitive parameters offers 

focused targets for different forms of intervention.  

  Intrapersonal  d eterminants 

 Firmly entrenched beliefs concerning the impor-

tance of the pathophysiological factors in pain 

among healthcare practitioners, patients and the 

public ensure efforts to provide specifi c and accu-

rate biomedical diagnoses. There also is general 

agreement that clear feedback to patients should be 

provided, whether a fi rm medical diagnosis is avail-

able or not. A careful and complete diagnosis 

reduces the likelihood that dissatisfi ed patients will 

seek further opinions and/or additional testing, 

which is often expensive, unnecessary and some-

times harmful  [9,10] . Perseverating on medical 

diagnosis can trap patients in self - perpetuating 

roles as invalids as they seek medical care exclu-

sively. Knowing a pathophysiological source of dis-

comfort, with the potential for medical treatment 

to eliminate it can be very comforting, whereas dis-

comfort from unknown sources with unknown 

futures can be very disturbing. To the disappoint-

ment of many patients and their physicians, tissue 

damage arising from injury and disease very often 

does not account for patient complaints  [11] . 

Efforts to identify peripheral and central neuro-
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requires a high level of linguistic and social compe-

tency. Non - verbal expression typically adds context 

and meaning to self - report and usually is perceived 

as less amenable to conscious control than verbal 

report. It is noteworthy to add that non - verbal 

expression is not invariably refl exive but is subject 

to misrepresentation and can confound spontane-

ous with socially predicated expression  [18] .  

  Interpersonal  d eterminants 

 Self - report and non - verbal expressions typically 

are only modestly correlated, with contextual 

factors determining the magnitude of the relation-

ship. Pain expression is modulated contingent 

upon the audience. If the audience is comprised of 

those who are close and sympathetic, more expres-

sive behavior can be expected; if the audience is 

comprised of strangers or enemies, expression of 

painful distress is likely to be diminished or very 

carefully controlled. This infl uence is not always 

straightforward. A study in patients with rheuma-

toid arthritis found that when the support of a 

spouse is perceived as satisfying, a reduction in pain 

expression and an increase in the use of adaptive 

coping strategies results. When patients became 

disappointed in their support, efforts to engage in 

adaptive ways of coping became derailed  [19] . 

Thus, the expression of pain is best recognized as an 

integrated product of somatosensory events, life 

history and sensitivity to the immediate context. 

 Particularly problematic is the potential for 

exaggerated or suppressed pain expression under 

purposive control in the interests of intentionally 

manipulating audiences. Both self - report and non -

 verbal expression can be deliberately controlled, as 

evident in both children  [20]  and adults  [18] , and 

clinicians may be challenged to identify circum-

stances in which pain is deliberately misrepre-

sented  [21] .   

  Caregivers 

  Pain  a ssessment 

 Clinicians confront a considerable challenge in 

understanding expressions of painful distress. 

experience of pain, as in the case of injured athletes 

or others in life - threatening situations. However, 

the social environment is often a major source 

of stress reactivity, with vocational, familial and 

other sources of social stress able to exacerbate 

pain. Dubin  &  King - Van Vack  [15]  observed dra-

matic increases in medical visits, use of analgesics 

and hospital admissions to coincide with major life 

events, including confl icts with employers, insur-

ers and lawyers, and fi nancial distress. Being com-

pelled to abandon usual roles, such as a worker, 

family member or friend, also leads to deteriorat-

ing social relationships. Stress and strain in interac-

tions with others, lapsing into the role of the sick 

person or invalid, and social isolation are common 

problems for people with chronic pain.  

  Pain  e xpression 

 Pain and other features of subjective experience 

must be inferred through overt manifestations. 

Various actions, including self - report, qualities of 

speech and other vocalizations, facial expression, 

body activity and escape or avoidance behavior, 

and evidence of physiological activity may signal 

pain and associated psychological states to others.  

  Intrapersonal  d eterminants 

 Painful expression is governed by both automatic 

(refl exive, unintentional) and controlled (inten-

tional, purposive) neuroregulatory processes 

 [16,17] . Automatic expressions of pain (e.g. refl ex-

ive escape, facial grimaces, guarded posture) repre-

sent the immediate biological reaction to sudden 

tissue insult or exacerbation of chronic pain. In 

contrast, controlled expression refl ects the complex 

features of painful experience as processed through 

higher levels of executive control, including 

memory, problem solving and planning as modu-

lating infl uences. Non - verbal expression and self -

 report typically are recognized as different categories 

of pain response with different sources. Self - report 

can be a valid estimate of pain in the competent 

well - motivated person, but the clinician must rec-

ognize that self - report can be biased by the indi-

vidual ’ s perception of their best interests and 
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 “ good enough ”  rather than  “ perfectly accurate ”  in 

estimating the pain of others  [27] . Perfect empathy 

for another ’ s pain is improbable, given the pain 

will have distinct sensory components related to 

injury or disease, although the emotional impact 

of witnessing others in pain can lead to  “ vicarious 

traumatization. ”  Work on burn units, emergency 

and intensive care units can be diffi cult and clini-

cians come to use cognitive social strategies to 

minimize personal distress, thereby increasing the 

likelihood of delivering objective professional care 

to people experiencing high levels of distress. 

Similarly, clinicians tend to be cognizant that 

patients realize they must provide a convincing 

case for delivery of care services to them. The chal-

lenge is particularly demanding for patients with 

chronic pain. Werner  &  Malerud  [28]  provided 

accounts of women with medically unexplained 

pain encountering skepticism, lack of comprehen-

sion, rejection, being blamed for their condition 

and experiencing feelings of being ignored or belit-

tled. Clearly, these are situations to be avoided.   

  Pain  m anagement 

  Intrapersonal  d eterminants 

 Decisions concerning whether or not to deliver 

care follow from an assessment of patient needs 

and inevitably refl ect practitioner training and 

individual differences in personal background and 

experience in clinical settings. Given the diversity 

of causes potentially implicated in any given per-

son ’ s painful condition and disability, the full 

range of biomedical, psychological and social 

interventions must be considered. This book   pro-

vides a compendium of treatment options availa-

ble to practitioners with different backgrounds and 

competencies for understanding specifi c clinical 

states and special populations.  

  Interpersonal  d eterminants 

 Given the importance of public and institutional 

policy to the delivery of care, availability and 

accessibility of care for any given individual will 

refl ect the nature of the healthcare system in 

While manifestations can be highly objective 

(what the person says, what they write on paper, 

reproducible video recordings of non - verbal activ-

ity), their relationship to subjective experience 

may not be so clear. Added to the behavioral mix of 

information would be information concerning 

events leading to injury or disease, evidence of 

tissue damage and biomedical status, and general 

understanding of the individual ’ s history and life 

status. From all this, clinicians infer subjective 

states and are disposed to attributing causes to the 

actions.  

  Intrapersonal  d eterminants 

 Clinicians are variable in their sensitivity, knowl-

edge and biases. Some features of the response to 

pain in other people appear biologically prepared 

or hard - wired, whereas others demand cognitive 

interpretation. Witnessing another ’ s immediate 

reaction to painful events is capable of instigating 

a  “ visceral ”  or  “ gut level ”  emotional experience. In 

parallel, the observer will be challenged to attach 

meaning and understand the event. In this 

manner, the  “ bottom - up ”  external sources of 

information come to be subjected to  “ top - down ”  

infl uences, as the observer appraises the situation 

and applies knowledge, beliefs, expectancies, atti-

tudes and biases to achieve understanding  [22] . It 

is not surprising that estimates of pain in others 

frequently underestimate self - report  [23 – 25] . The 

challenge for the observer is heightened when only 

self - report or other controlled expressions of pain 

are available. Given the potential for suppressing 

or enhancing pain expression, concerns regarding 

credibility often develop  [26] . Systematic use of 

assessment strategies, including structured inter-

views and objective psychometric scales (Chapter 

10), tend to minimize personal bias.  

  Interpersonal  d eterminants 

 Professional identity, training experiences, clinical 

setting, peer infl uences and many other social and 

contextual factors can be expected to have an 

impact on judgments of pain in others. The evi-

dence indicates clinicians and others tend to be 
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sion of degeneration changes in the lumbar 

disc: a ten - year matched cohort study .  Spine  

 34 ( 21 ): 2338  –  45 .  

  10       Hadler   NM.   ( 2003 )  MRI for regional back pain: 

need for less imaging, better understanding . 

 JAMA   289 ( 21 ): 2863  –  5 .  

  11       Mayer   EA  ,   Bushnell   MC  , eds. ( 2009 )  Functional 

Pain Syndromes: Presentation and Pathophysiology . 

 IASP Press ,  Seattle, WA .  

  12       Tracey   I  ,   Bushnell   MC  . ( 2009 )  How neuroimag-

ing studies have challenged us to rethink: is 

chronic pain a disease?   J Pain   10 ( 11 ): 1113  –  20 .  

  13       Morley   S  ,   Eccleston   C  ,   Williams   A  . ( 1999 ) 

 Systematic review and meta - analysis of rand-

omized controlled trials of cognitive behaviour 

therapy and behaviour therapy for chronic 

pain in adults, excluding headache .  Pain  

 80 ( 1 – 2 ): 1  –  13 .  

  14       McCracken   LM  ,   Eccleston   C  . ( 2005 )  A prospec-

tive study of acceptance of pain and patient 

functioning with chronic pain .  Pain   118 ( 1 – 2 ):
 164  –  9 .  

  15       Dubin   R  ,   King - Van Vlack   C  . (in press)  The tra-

jectory of chronic pain: can a community -

 based exercise/education program soften the 

ride?   Pain Res Manag     

  16       Craig   KD  ,   Versloot   J  ,   Goubert   L    et al . ( 2010 ) 

 Perceiving others in pain: automatic and con-

trolled mechanisms .  J Pain   11 ( 2 ): 101  –  8 .  

  17       Hadjistavropoulos   T  ,   Craig   KD  . ( 2002 )  A theo-

retical framework for understanding self - report 

and observational measures of pain: a commu-

nications model .  Behav Res Ther   40 ( 5 ): 551  –  70 .  

  18       Hill   ML  ,   Craig   KD  . ( 2002 )  Detecting deception 

in pain expressions: the structure of genuine 

and deceptive facial displays .  Pain   98 ( 1 ):
 135  –  44 .  

  19       Holtzman   S  ,   Newth   S  ,   Delongis   A  . ( 2004 )  The 

role of social support in coping with daily pain 

among patients with rheumatoid arthritis .  J 

Health Psychol   9 ( 5 ): 677  –  95 .  

  20       Larochette   AC  ,   Chambers   CT  ,   Craig   KD  . ( 2006 ) 

 Genuine, suppressed and faked facial expres-

sions of pain in children .  Pain   126 ( 1 – 3 ): 64  –  71 .  

  21       Craig   KD  ,   Badali   MA  . ( 2004 )  Introduction to 

the special series on pain deception and malin-

gering .  Clin J Pain   20 ( 6 ): 377  –  82 .  

particular jurisdictions, and policies and practices 

concerning assessment and delivery of pain man-

agement in a given setting. The importance of 

facilitative policies cannot be underestimated and 

it is conceivable that more can be done to enhance 

quality of care for people suffering from pain 

through efforts to change policies than efforts to 

improve service delivery on the part of any given 

practitioner  [29 – 31] .   

  Conclusions 

 The biopsychosocial perspective and the Social 

Communication Model of Pain provide a useful 

framework for consideration of best practice in 

delivery of care to patients.  
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   Introduction 

 All chronic pains were, at one time, acute. Yet not 

all acute pain becomes chronic. Some pains 

develop spontaneously. Others arise as the result of 

surgery, accident or illness. Regardless of the cause, 

most people recover and do not go on to develop 

long - term pain. Nevertheless, there is obvious 

interest in determining the factors responsible for 

the transition of acute pain to chronic intractable 

pathological pain. Identifi cation of such causal risk 

factors is the fi rst step in developing effective treat-

ments to prevent and manage pain. In this chapter 

we focus on the transition of acute to chronic pain 

after surgery. For several reasons, the study of pain 

after surgery can serve as a model for the transition 

to chronicity for other types of pain: 

  1     Chronic postsurgical pain (CPSP) develops in an 

alarming proportion of patients.  

  2     Research into the transition from acute to 

chronic pain has already revealed specifi c risk 

factors associated with patients who develop CPSP.  

  3     Elective surgery is unique in that the timing and 

nature of the physical injury are known in advance. 

This facilitates identifi cation of risk and protective 

factors that predict the course of recovery.  

  4     There is a growing body of literature examining 

preventive efforts to minimize the development of 

CPSP.    

 The aim of this chapter is to provide an overview 

of CPSP. We review literature on the epidemiology 

of CPSP, defi ne the concept of a risk factor and the 

requirements for determining causality, describe 

the surgical, psychosocial, social - environmental 

and patient - related factors that confer a greater risk 

of developing CPSP, and review the rationale and 

evidence for a preventive analgesic approach to 

surgery designed to reduce the incidence and 

intensity of CPSP.  

  Defi nition and  e pidemiology 
of  CPSP  

 Macrae  &  Davies  [1]  propose the following four -

 point defi nition of CPSP: 

  1     Pain develops after surgery;  

  2     Pain has been present for at least 2 months;  

  3     Other causes for the pain have been ruled out;  

  4     The possibility that the pain is a continuation of 

a pre - existing problem should be ruled out.    
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 15% following modifi ed radical mastectomy to a 

high of 61 – 70% for thoracotomy and amputation. 

More generally, the 1 - year CPSP incidence has 

been estimated to be between 1.5% and 10%. We 

know next to nothing about CPSP beyond the 1 

year mark. Pain persists in 8.1 – 19% of patients up 

 Although most patients who undergo major 

surgery do not go on to develop CPSP, the inci-

dence of CPSP following certain surgical proce-

dures is unacceptably high (Table  5.1 )  [2] . The 

1 - year incidence of CPSP is variable and surgery -

 specifi c, ranging from a low of approximately 10 –

  Table 5.1    Incidence/prevalence of chronic postsurgical pain ( CPSP ) following various surgical procedures. 

   Surgical procedure     Follow - up time after surgery and incidence of CPSP  

  Modifi ed radical mastectomy (MRM) or 

breast conserving surgery (BCT) with 

axillary clearance  

   1 year after surgery  

 Breast region 

 MRM, 17% 

 BCT, 33% 

 Ipsilateral arm 

 MRM, 13% 

 BCT, 23%  
  Hernia repair     1 year after surgery  

 Inguinal pain, 56.6% 

 Ejaculation pain, 18.3% 

 Pain in: 

 testes, 39.7% 

 shaft, 5.4% 

 glans, 4.5% 

 thigh, 11.6% 

  5 years  

 Groin pain, 19 – 29% 

 Severe or very severe groin pain, 1.8% 

 Testicular pain, 16.1% 

  6.5 years  

 Chronic inguinal pain, 8.1%  
  Thoracotomy     1 – 1.5 years after surgery  

 Post - thoracotomy pain, 39 – 52% 

 Pain described as dull, aching or burning pain of moderate intensity, 52% 

 Severe pain, 0 – 5%  
  C - section       1 year after surgery  

 Abdominal scar pain, 12.3%  
  Amputation     6 months to 2 years after surgery  

 Phantom limb pain, 59 – 78.8% 

 Stump pain, 21 – 57%  
  Open cholecystectomy     1 year after surgery  

 Pain, 26%  
  Sternotomy for cardiac surgery     1 year after surgery  

 Post - sternotomy pain, 11 – 28% 

 With pain intensity  ≥ 30/100, 13%  
  Hip replacement     12 – 18 months (prevalence)  

 Chronic hip pain, 28.1% 

 Pain limited activities to a moderate, severe or very severe degree, 12.1%  
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factor include odds ratio, risk ratio and Cramer ’ s V 

 [4] . 

 A relevant and often overlooked issue pertinent 

to the concept of risk is that of correlation versus 

causality, necessitating a distinction between the 

terms causal risk factor and correlated risk factor 

 [3] . To meet the requirements for a risk factor, the 

observed variable must precede the outcome of 

interest. If the factor is measured at the same time 

as, or after, the outcome, then it may be a symptom 

or consequence of the outcome. As such, when the 

temporal criterion of precedence is not met, then 

the observed variable is simply a correlate of the 

measured outcome. Moreover, the temporal crite-

rion of precedence is necessary, but not suffi cient, 

to infer causality. Thus, even if a risk factor is 

shown to precede the development of the outcome, 

it does not imply causality and still may be a cor-

relate. A risk and/or protective factor is determined 

to be causal only if its manipulation increases and/

or decreases the risk associated with the measured 

outcome  [3] . Determining the status of a given risk 

factor as causal or non - causal is essential to progress 

in understanding the development of CPSP and in 

prevention and treatment efforts; attempts to 

manipulate a non - causal risk factor (i.e. a correlate) 

will have no effect on the outcome (Figure  5.1 ). 

Demonstrating the causal role of specifi c risk 

factors for CPSP is time - consuming, expensive and 

requires an evidence base of many randomized 

controlled trials.    

  Factors  a ssociated with  CPSP  

  Surgical  f actors 

 The following surgical factors are associated with a 

greater risk of developing CPSP: increased duration 

of surgery, low (vs. high) volume surgical unit, 

open (vs. laparoscopic) approach, pericostal (vs. 

intracostal) stitches for thoracotomy, conventional 

hernia repair and intraoperative nerve damage  [2] . 

Whether the above factors are causally related to 

the development of CPSP is not yet known. 

However, these factors appear to be associated with 

greater surgical trauma and, in particular, they 

point to intraoperative nerve injury as a likely 

to 6 years after hernia repair, with severe or very 

severe pain occurring in 1.8%. Two years after 

amputation, approximately 60% and 21 – 57% of 

amputees report phantom limb pain and stump 

pain, respectively. These statistics are alarming in 

light of the total number of patients worldwide 

who undergo surgery each year. That almost 25% 

of patients referred to chronic pain treatment 

centers have CPSP is a refl ection of the intractabil-

ity of the problem.    

  Understanding  r isk and  a ttributing 
 c ausality to  o utcomes 

 An important goal of epidemiological and clinical 

research is to identify the necessary and suffi cient 

conditions under which specifi c health - related 

outcomes arise. Typically, this is achieved over the 

course of many years involving progressively more 

sophisticated research designs from observation 

and description through to experimental manipu-

lation. Initially, an understanding is developed 

through careful observation of the conditions 

under which the phenomenon occurs. The next 

stage typically involves prediction: specifying in 

advance the situations under which the phenom-

enon occurs and the factors that reliably predict its 

occurrence. The fi nal stage involves prevention 

and control, which requires detailed knowledge of 

the mechanisms that give rise to the phenomenon 

and specialized tools to facilitate or inhibit its 

occurrence. In the fi eld of CPSP, the process of 

moving from understanding through prediction to 

control is linked to the concept of risk and to iden-

tifying the (risk and protective) factors that place 

an individual at greater or lesser probability of 

developing CPSP. 

 A risk factor is defi ned as a  “ measurable charac-

terization of each subject in a specifi ed population 

that precedes the outcome of interest and can be 

used to divide the population into  …  high - risk and 

 …  low - risk groups ”   [3] . Merely identifying a risk 

factor, however, does not provide information 

about risk estimation, and this is particularly rele-

vant for studies with large sample sizes. Risk esti-

mation should be based on the relative potency of 

a risk factor. Tools to evaluate the potency of a risk 
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  Psychosocial  f actors 

 Research has only recently begun to examine psy-

chosocial risk factors associated with the develop-

ment of CPSP. Several risk factors CPSP or CPSP 

disability have been identifi ed, including height-

ened preoperative state anxiety; greater preopera-

tive catastrophizing; higher concurrent emotional 

numbing (a symptom of post - traumatic stress) at 

6 and 12 months after thoracotomy; fear of 

surgery; an introverted personality; and  “ psychic 

causal mechanism and the main factor in produc-

ing both acute and chronic neuropathic pain. Thus, 

one useful preventive measure that can be taken is 

to avoid intraoperative nerve damage. This is not 

possible for certain surgeries, such as limb amputa-

tion, that involve ligation and section of major 

nerve trunks. However, the practice of intention-

ally transecting nerves for surgical convenience can 

be avoided and doing so will reduce the incidence 

of CPSP.  

     Figure 5.1     Figure depicting causal (top) and associative (bottom) hypotheses predicting the prevention and non - prevention 
of CPSP by pharmacologic blockade at various times throughout the perioperative period. Top. Transition to chronicity (A, 
B) may be prevented by pharmacologic blockade of preoperative pain (C) and/or acute postoperative pain (D) assuming the 
former causes the latter. Bottom. Transition to chronicity will not be prevented if pains are merely correlated and caused by 
one or more inter - related factors.  
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as a causal risk factor. We propose the following 

non - mutually exclusive possibilities  [2] : 

  1     Intraoperative nerve damage and the injury 

barrage that it produces.  

  2     Sensitization of nociceptors in the surgical fi eld.  

  3     Early postoperative ectopic activity of injured 

afferent fi bers and of somata of intact neurons in 

dorsal root ganglia neighboring those associated 

with damaged nerves.  

  4     Collateral sprouting from intact nociceptive 

A - delta afferents that are proximal to the fi eld 

innervated by injured afferents.  

  5     Central sensitization induced by the surgery 

and maintained by peripheral input.  

  6     Structural changes in the CNS induced by peri-

operative nociceptive activity (e.g., loss of anti -

 nociceptive inhibitory interneurons in the spinal 

dorsal horn, centralization of pain and somatosen-

sory pain  “ memories ” ).  

  7     As yet unidentifi ed pain genes that confer 

increased risk of developing intense acute pain and 

CPSP.  

  8     Consistent response bias over time. Some 

people report more intense pain than others and 

they would therefore do so immediately after 

surgery as well as in the long term.  

  9     Psychosocial factors, including greater emo-

tional numbing, pain catastrophizing and less 

social support.  

  10     Social environmental factors, such as greater 

solicitous responding from signifi cant others.  

  11     Publication bias in which studies that do 

not show a signifi cant relationship between pain 

before and after surgery are not published.      

  Preventive  a nalgesia 

 The current practice of treating pain only after it 

has become established is being replaced by a pre-

ventive approach that aims to block the transmis-

sion of the primary afferent injury discharge, the 

infl ammatory response and ensuing ectopic activ-

ity. The idea is that acute postoperative pain is 

amplifi ed by a state of central neural hyperexcita-

bility induced by incision. This concept has been 

expanded to include the sensitizing effects of pre-

vulnerability ” ; a construct similar to neuroticism. 

It remains to be established whether these factors 

are causally linked to the development of CPSP  [2] .  

  Social  s upport and  s ocial 
 e nvironmental  f actors 

 A relationship between solicitous responding from 

signifi cant others and the patient ’ s chronic pain 

intensity and pain behaviors is explained by 

operant conditioning principles. The operant 

model proposes that in offering pain contingent 

help (e.g. taking over household jobs) in response 

to pain behaviors (e.g. guarding, limping) and 

verbal expressions of pain, well - intentioned 

spouses unwittingly negatively reinforce the 

patient ’ s pain behaviors leading to an increase in 

their frequency of occurrence. The relevance to 

CPSP of social support in general, and solicitous 

responding in particular, has been reported in a 

2 - year prospective study of amputees with 

phantom limb pain. Greater social support and less 

spousal solicitousness 1 month after lower limb 

amputation has been reported to be associated 

with improvement in pain interference scores 2 

years later  [5] .  

  Patient -  r elated  f actors 

 Concurrent or past pain is the most consistent 

patient - related risk factor for the development 

CPSP  [2] . The presence, intensity or duration of 

preoperative pain is a risk factor for the develop-

ment of CPSP as is severity of acute postoperative 

pain in the days and weeks after surgery. No other 

individual difference factor is as consistently 

related to the development of future pain prob-

lems as is pain itself. Younger age and female 

gender are markers of CPSP but neither predicts 

CPSP as consistently or strongly as does pain itself. 

What is essential to determine, however, is the 

precise feature(s) of pain that is predictive. There 

are many possibilities for why pain predicts pain, 

including those that propose a causal or correlative 

role; however, the evidence to date has not 

advanced to the point where we can identify pain 
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operative noxious inputs and pain, other noxious 

intraoperative stimuli as well as perioperative 

peripheral and central infl ammatory mediators 

and ectopic neural activity. 

 However, as shown in Figure  5.1 , it is critical to 

determine the precise mechanisms that underlie 

the relationship between pain at time one (e.g. 

preoperative pain or acute postoperative pain) and 

pain at time two (e.g. CPSP 1 year after surgery). 

The idea that pain is in some way etched into the 

CNS has been at the heart of efforts to halt the 

transition to chronicity by blocking noxious 

perioperative impulses from reaching the CNS 

using a preventive pharmacological approach. The 

assumption has been that pain or some aspect of it 

(e.g. the peripheral nociceptive barrage associated 

with surgery, central sensitization) is a causal risk 

factor for CPSP. However, if the relationship 

between acute postoperative pain and CPSP is 

merely correlative, and both are caused by one or 

more factors that themselves are inter - related, 

then no type or amount of blocking will prevent 

the development of CPSP (Figure 1, bottom panel). 

 The focus of preventive analgesia is on attenuat-

ing the impact of the peripheral nociceptive 

barrage associated with noxious preoperative, 

intraoperative and/or postoperative events and/or 

stimuli. The rationale is to capitalize on the com-

bined effects of several analgesic agents, adminis-

tered across the preoperative, intraoperative and 

postoperative periods, in reducing peripheral and 

central sensitization  [6] . Recent reviews of the pre-

ventive analgesia literature indicate that, across a 

variety of classes of agents, preventive analgesia 

reduces acute postoperative pain, analgesic con-

sumption, or both  [6,7] . Although the in - hospital 

evidence favors a preventive approach, relatively 

few studies have been designed to examine 

the possibility that CPSP can be prevented or 

attenuated. 

 Table  5.2  describes the randomized controlled 

trials that have been conducted to evaluate the 

long - term effi cacy of preventive analgesia to 

reduce the incidence and intensity of CPSP. The 

studies vary in several fundamental ways including 

sample size, patient population, nature and extent 

of surgery, analgesic agent, route and timing of 

administration relative to incision. Space limita-

tions preclude a detailed discussion of the results; 

however, taken together, the results are equivocal. 

There is some evidence that CPSP can be mini-

mized by an analgesic approach involving aggres-

sive perioperative multimodal treatment, but 

other studies fail to show this benefi t. A careful 

examination of these results raises several related 

issues that must be addressed: 

  1     Signifi cant reductions in the incidence and/

or intensity of CPSP occur in some instances. 

However, a preventive analgesic approach does 

not work for everyone and, at present, we do not 

know for whom such an approach is effective. One 

possibility is that preoperative pain interferes with 

the effectiveness of preventive analgesia, perhaps 

because central sensitization has already been 

established.  

  2     We do not know the mechanism(s) by which 

CPSP is reduced when preventive analgesia is effec-

tive. The acute pain relieving effects can be attrib-

uted to the pharmacological action of the agents 

used preventively, but, by defi nition for studies 

that compare an active agent with a placebo 

control condition, preventive analgesia requires 

that the reduction in analgesic consumption and 

pain be observed at a point in time that exceeds the 

clinical duration of action of the target agent used 

preventively. The most common explanation for 

the prolonged effect is that the agent(s) prevented 

(obtunded) peripheral and/or central sensitization 

and thereby reduced long - term pain. However, 

there really is very little evidence that this is in fact 

the case.  

  3     Pain is a complex perceptual experience that 

encompasses several domains (e.g. sensory -

 discriminative, affective - aversive and cognitive -

 evaluative). However, the main outcome measures 

in most clinical trials are pain intensity, presence 

or absence of pain and analgesic use. Assessment of 

additional domains of functioning  [8]  may help to 

shed light on the predictors of severe acute postop-

erative pain, the processes involved in recovery 

from surgery and the risk factors for developing 

CPSP.       
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  Table 5.2    Summary of randomized controlled trials of preventive analgesia designed to reduce the risk of 

developing  CPSP . 

   Type of surgery  
   Agent(s) used preventively and duration 
of treatment  

   Follow - up time after surgery and 
outcome  

  Major digestive 

surgery  [9]   

  Patients received three agents (local 

anesthesic, opioid,  α  2  - adrenergic agonist) 

by the intravenous route (Group 1) vs. 

epidural route (Group 3) before surgery 

and immediately after recovery for 72 

hours, vs. the intravenous route followed 

the epidural route (Group 2) vs. the 

epidural route followed by the intravenous 

route (Group 4)  

   6 and 12 month follow - ups  

 Incidence of CPSP in Group 1 at the 6 (48%) 

and 12 (28%) month follow - ups was 

signifi cantly greater than the zero incidence 

in Groups 3 and 4 at both time points  

  Thyroidectomy 

 [10]   

  A single preoperative dose of (1) gabapentin 

vs. (2) placebo  

   6 month follow - up  

 Incidence of CPSP was signifi cantly lower 

gabapentin (4.3%) vs. placebo (29.2%) 

treated patients  
  Major abdominal -

 gynecological 

surgery  [11]   

  (1) Saline vs. (2) low dose alfentanil vs. 

(3) high dose alfentanil before and 

during surgery  

   6 month follow - up  

 Signifi cant differences were not found among 

the three groups in pain incidence (50% vs. 

17% vs. 58%) or severity at rest, when 

sitting up or or coughing  
  Major abdominal -

 gynecological 

surgery  [12]   

  (1) Preincisional epidural lidocaine and 

fentanyl followed by postincisional saline 

vs. (2) preincisional saline followed by 

postincisional epidural lidocaine and 

fentanyl vs. (3) standard treatment with a 

sham epidural  

   3 week and 6 month follow - ups  

 Pain disability ratings at 3 weeks but not 6 

months were signifi cantly lower in the 

groups that received the active epidural 

compared with the standard treatment 

group  
  Iliac crest bone 

graft harvest 

surgery  [13]   

  Multiple injections of bupivacaine and 

morphine vs. saline into the harvest site 

beginning 10 minutes after the start of 

surgery  

   12 week follow - up  

 Incidence of harvest site pain was signifi cantly 

lower in the treated patients (0%) than the 

saline control group (33%)  
  Iliac crest bone 

graft harvest 

surgery  [14]   

  48 - hour continuous infusion of bupivacaine 

vs. saline into the harvest site beginning at 

the time of wound closure after 

procurement of the graft  

   4 year follow - up  

 CPSP was not present in any of the 9 

bupivacaine treated patients but was in 7 

of the 10 saline controls  
  Radical 

prostatectomy 

 [15]   

  (1) Preoperative epidural bupivacaine, (2) 

preoperative epidural fentanyl, or (3) 

preoperative epidural saline. All patients 

received postoperative patient - controlled 

epidural analgesia with morphine and 

bupivacaine  

   3.5, 5.5 and 9.5 week follow - ups  

 Activity scores at 3.5 weeks, but not later, 

were signifi cantly higher in the two 

treatment groups than the saline treated 

controls. Pain incidence at 9.5, but not at 3.5 

or 5.5, weeks after surgery was signifi cantly 

lower in the groups that received the 

epidural agents before and during surgery 

compared with the control group  
  Radical 

prostatectomy 

 [16]   

  (1) Preoperative vs (2) postincisional 

intravenous fentanyl plus low dose 

intravenous ketamine vs. (3) a standard 

treatment group receiving intraoperative 

intravenous fentanyl but not ketamine  

   2 week and 6 month follow - ups  

 Signifi cant differences were not found among 

the three groups in pain incidence, intensity, 

disability or mental health  
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   Type of surgery  
   Agent(s) used preventively and duration 
of treatment  

   Follow - up time after surgery and 
outcome  

  Breast cancer 

surgery  [17]   

  (1) Gabapentin, (2) mexiletine or (3) placebo 

capsules three times daily beginning the 

evening before surgery and continuing for 

10 days after surgery  

   3 month follow - up  

 No difference in the incidence or intensity 

of CPSP  

  Breast cancer 

surgery  [18]   

  (1) Gabapentin or placebo before surgery 

and for 8 days after plus (2) transdermal 

EMLA cream or placebo on the day of 

surgery and for 3 days after, plus (3) 

intraoperative ropivacaine or placebo 

irrigation of the brachial plexus and 

intercostal spaces  

   3 and 6 month follow ups  

 3, but not 6, months after surgery, patients in 

the multimodal treatment group had a 

signifi cantly lower incidence of axilla pain 

(14% vs. 45%), arm pain (23% vs. 59%) 

and analgesic use (0% vs. 23%) compared 

with the placebo control patients  
  Upper limb 

amputation  [19]   

  Continuous brachial plexus anesthesia for 7 

days with or without the NMDA receptor 

antagonist memantine  

   4 weeks, 6 months and 1 year follow - ups  

 At 4 weeks and 6 months, but not at 1 year, 

the incidence and intensity of phantom limb 

pain in the memantine treated group was 

signifi cantly lower than the control group  
  Lower limb 

amputation  [20]   

  Continuous epidural morphine and 

bupivacaine administered 18 hours before, 

during surgery and for  ∼ 1 week after lower 

limb amputation. The control group 

received epidural saline before and 

throughout surgery followed by epidural 

morphine and bupivacaine for  ∼ 1 week 

after lower limb amputation  

   3, 6 and 12 month follow - ups  

 Signifi cant differences in phantom limb pain 

were not found between the treatment and 

control groups in intensity, opioid 

consumption or incidence at the 3 (82% vs. 

50%) , 6 (81% vs. 55%) or 12 (75% vs. 

69%) month follow - ups  

   EMLA, eutectic mixture of local anesthetics.   

Table 5.2 (continued)

  Summary and  c onclusions 

 The transition of acute postoperative pain to 

CPSP is a complex and poorly understood process 

involving biological, psychological and social -

 environmental factors that interact across the 

three phases of the perioperative period (Figure 

 5.2 ). The noxious effects of surgery (e.g. arising 

from incision infl ammation, nerve injury - induced 

ectopic activity, central sensitization), offset by 

the competing protective effects of preventive 

analgesia, interact with pre - existing and concur-

rent pain, psychological and emotional factors as 

well as the social environment to determine the 

nature, severity, frequency and duration of CPSP. 

Psychological management programs for other 

chronic pain problems have established effi cacy, 

but prevention and treatment efforts for CPSP 

have lagged behind in part because we have not 

yet identifi ed causal risk factors. Further research 

is necessary to identify the causal risk factors for 

CPSP and develop the tools to ensure that all 

patients who undergo major surgery recover une-

ventfully. In the meantime there is good evidence 

to support that one should minimize nerve 

damage in the surgical fi eld, and maximize pain 

control in the perioperative and postoperative 

periods. Preliminary data show that in certain 

cases perioperative multimodal preventive analge-

sia may reduce the incidence of CPSP. It is also 

probable that providing a caring environment, 

within which the patient ’ s anxiety and fears 

regarding surgery and its impact are addressed, 

will provide additional benefi t. However, until 

we know more about the source and nature of 

the psychological causal risk factors for CPSP 
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   Introduction 

 The use of placebos dates back to the origins of 

medicine itself. Much of the ongoing confusion 

about the term, still pervading both the society 

and the scientifi c community, probably derives 

from the shifting focus on its different aspects 

across the centuries, such as: an inert medication 

given more to please than to benefi t, a deceiving 

expedient to trick the naive layman, a means to 

detect the mystifying patient, a tool to isolate spe-

cifi c drugs effects in the course of clinical trials and, 

fi nally, an additional therapeutic aid. Current neu-

robiological and pharmacological evidence has 

placed placebo effects at the intersection between 

expectation, hope, desire, anxiety and previous 

experience (conditioning), involving both patient 

and attending staff, and has provided scientifi c 

ground for their exploitation. Interest in the pla-

cebo ’ s evil twin, the nocebo, is more recent. If a 

placebo is a sham treatment inducing a positive 

outcome, a nocebo is a sham treatment inducing a 

negative one. It could actually be the same inert 

substance (e.g. coupled to opposite verbal instruc-

tions to reverse the patient ’ s expectations). As for 

placebos, the whole context surrounding the ther-

apeutic act impacts on different psychological 

aspects to produce the end result. In modern clini-

cal practice, ethical concerns have been raised 

about the legitimacy of placebo administration. 

Informed consent and patient deceit seem irrecon-

cilable; still a more widespread awareness of the 

importance of the patient – provider interaction 

and the introduction of specifi c therapeutic proto-

cols can represent a way to exploit placebo effects 

to the patient ’ s advantage while at the same time 

avoiding nocebo effects. 

 In this chapter a brief overview on current 

knowledge of the biology of placebo and nocebo 

effects is outlined, followed by some suggestions 

for clinical application. Emphasis is on pain studies 

and pain treatment, but it should be remembered 

that placebo and nocebo effects have been 

described in many other clinical conditions, such 

as Parkinson ’ s disease and depression; in different 

systems, like the endocrine and immune systems; 

and even outside the medical domain, as in sport 

performance. Indeed, they pervade our everyday 

life, at the conscious and unconscious level, affect-

ing our evaluations and decisions. 

 The interested reader is referred to a number of 

reviews and books that address these topics in 

greater detail  [1 – 6] .  
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are always the result of negative expectations, spe-

cifi c or generic (like a pessimistic attitude).  

  Proposed  m echanisms of 
 p lacebo/ n ocebo  e ffects 

 Different explanatory mechanisms have been pro-

posed for both placebo and nocebo effects, each 

supported by experimental evidence. They need 

not be mutually exclusive and can actually be at 

work simultaneously. 

  Classical  c onditioning 

 This theory posits the placebo/nocebo effect as the 

result of Pavlovian conditioning. In this process, 

the repeated co - occurrence of an unconditioned 

response to an unconditioned stimulus (e.g. saliva-

tion after the sight of food) with a conditioned 

stimulus (e.g. a bell ringing) induces a conditioned 

response (i.e. salivation that is induced by bell 

ringing alone). Likewise, aspects of the clinical 

setting (e.g. taste, color, shape of a tablet, as well as 

white coats or the peculiar hospital smell) can also 

act as conditioned stimuli, eliciting a therapeutic 

response in the absence of an active principle, just 

because they have been paired with it in the past. 

In the same way, the conditioned response can be 

a negative outcome, as in the case of nausea elic-

ited by the sight of the environment where chemo-

therapy has been administered in the past. Classical 

conditioning seems to work best where uncon-

scious processes are at play, as in placebo/nocebo 

effects involving endocrine or immune systems, 

but it has also been documented in clinical and 

experimental placebo analgesia and nocebo 

hyperalgesia.  

  Expectations 

 This theory conceives the placebo effect as the 

product of cognitive engagement, with the patient 

consciously foreseeing a positive or negative 

outcome, based on factors as diverse as verbal 

instructions, environmental clues, previous expe-

rience, emotional arousal and the interaction with 

care - providers. This anticipation of the future 

  Before  w e  b egin:  a   f ew  f acts 
on  p lacebo/ n ocebo 

 Q1:  Is the placebo effect the same as the placebo 

response?  

 A. The two terms are often used synonymously. 

Technically, however, the placebo effect is that 

observed in the placebo arm of a clinical trial, 

which is produced by the placebo biological phe-

nomenon in addition to other potential factors 

contributing to symptom amelioration, such as 

natural history, regression to the mean, biases, 

judgment errors. The placebo response, on the 

other hand, designates the biological phenome-

non in isolation, as can best be studied in specifi -

cally designed experimental protocols. 

 Q2:  Is the placebo an inert treatment?  

 A. Yes and no. The adjective  “ inert ”  correctly 

suggests that the substance or treatment is devoid 

of specifi c effects for the condition being treated. 

However, it cannot by defi nition be inert if it pro-

duces an effect. The solution to the conundrum 

can be found by shifting the attention from the 

treatment to the patient who receives it: it is in fact 

the symbolic meaning of the treatment, rather 

than the treatment itself, which by different mech-

anisms triggers active processes in the patient ’ s 

brain, ultimately producing the placebo effect. The 

placebo need not be a  “ treatment ”  either. Its arche-

type is, of course, the sugar pill, but more subtle 

or more general factors work equally well. For 

example, the symbolic meaning can be ascribed 

to one or all aspects of the context surrounding 

the therapeutic act, and the simulation of a thera-

peutic situation can thus adequately replace the 

sugar pill. 

 Q3:  Is a nocebo effect the opposite of a placebo effect?  

 A.Yes, the nocebo has been defi ned as negative 

placebo. As expectations of amelioration can lead 

to clinical improvement, expectations of worsen-

ing can result in negative outcome. The term 

nocebo (Latin  “ I shall harm ” ) was originally intro-

duced to designate noxious effects produced by a 

placebo (e.g. side effects of the drug the placebo is 

substituting for). In that case, however, the nega-

tive outcome is produced in spite of an expectation 

of benefi t. True nocebo effects, on the other hand, 
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scious expectation or conscious attribution of sym-

bolic meaning to the object or place  [7] .  

  Performative  e ffi cacy 

 Therapeutic performances may have  per se  a con-

vincing persuading effect; just by the ritual of the 

therapeutic act, a change in the body can be 

achieved. The performance inducing a placebo 

effect may be social, as in sham surgery in clinical 

trials with positive outcomes in the placebo arm, or 

in the case of a mother ’ s kiss on a child ’ s wound; or 

it may be internal, as for athletes mentally rehears-

ing before a competition. In this framework, a 

placebo effect could result from the internal act of 

imagining a specifi c change of state of the body. It 

is tempting to speculate that as mirror motor 

neurons fi re when observing somebody perform a 

motor task (in the same way as they would when 

the individual performs the task himself), so could 

neural pathways activated by the internal perform-

ance of healing change, in turn facilitate healing 

itself. Central in the performative effi cacy of the 

ritual is the patient – provider relationship, with 

factors such as empathy, prestige of the healer, 

gesture and recitation all contributing to the treat-

ment success. 

 All these mechanisms may contribute to the 

fi nal placebo/nocebo effect in varying proportion, 

or combine differently in specifi c cases. To some 

extent, some of them can infl uence one another, as 

for conditioning and expectation, which both rep-

resent a form of learning; thus, conditioning can 

bring about conscious expectations. Many forms 

of learning may take place, including social obser-

vational learning: observing benefi cial effects in a 

demonstrator induced stronger analgesic placebo 

responses than those induced by verbal sugges-

tions alone, and as potent as those induced by a 

conditioning procedure. 

 The importance of each mechanism can be dif-

ferent in placebo vs. nocebo effects. For example, it 

has been shown in healthy volunteers in a pain 

conditioning/expectation protocol that condition-

ing was more important than verbal instructions 

(inducing expectation) for placebo effects, while 

the opposite was true for nocebo effects.   

outcome in turn triggers internal changes resulting 

in specifi c experiences (e.g. analgesia or hyperalge-

sia). Desire, self - effi cacy and self - reinforcing feed-

back all interact with expectation, potentiating its 

effects. Desire is the experiential dimension of 

wanting something to happen or wanting to avoid 

something happening  [5] , while self - effi cacy is the 

belief to be able to manage the disease, performing 

the right actions to induce positive changes (e.g. 

to withstand and lessen pain). Self - reinforcing 

feedback is a positive loop whereby the subject 

attends selectively to signs of improvement, taking 

them as evidence that the placebo treatment has 

worked. This is also called the somatic focus (i.e. 

the degree to which individuals focus on their 

symptoms)  [5] . A related proposed mechanism 

posits that anxiety reduction also has a role in 

placebo responses, because the subject interpreta-

tion of ambiguous sensations is changed from 

noxious and menacing to benign and unworthy of 

attention.  

  Embodiment 

 Central to the constructionist view of the placebo 

experience held by medical anthropologists is the 

concept of embodiment, which states that the 

human mind is strongly infl uenced and shaped by 

aspects of the body, such as the sensory systems 

and our interaction with the environment and the 

society. Thus, our experiences can not only be con-

sciously stored as memories, but also imprinted 

straight onto our body, without involvement of 

any cognitive process. An example of how socio-

cultural experiences can impact on the individual ’ s 

physiology is offered by trauma or stress, as in post -

 traumatic stress disorder (PTSD), where symptoms 

such as sleep disorders or frightening thoughts are 

the result of an implicit perception, the literal 

 “ incorporation ”  of a terrifying event in the exter-

nal world, which bypassed conscious awareness. 

According to this view, the placebo effect is a posi-

tive effect of embodiment and the nocebo effect 

a negative one. Lived positive experiences can be 

channelled into objects or places, which then 

acquire potential to trigger healing responses. 

Importantly, this process needs not involve con-
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and by placebo - induced analgesia. Common acti-

vated areas included the rostral anterior cingulate 

cortex (rACC) and the orbitofrontal cortex. In the 

following years, in spite of some discrepancies 

likely explained by methodological and procedural 

differences, PET, functional magnetic resonance 

imaging (fMRI) and magnetoelectroencephalogra-

phy (MEG) studies all suggested placebo activation 

of the descending pain control system, with modu-

lation of activity in areas such as periaqueductal 

gray (PAG), the ventromedial medulla, the para-

brachial nuclei, the ACC, the orbitofrontal cortex, 

the hypothalamus and the central nucleus of the 

  Neurobiology of  p lacebo  a nalgesia 

 The last decade has witnessed the beginning of 

clarifi cation of neurochemical and pharmacologi-

cal details of placebo analgesia. In 1978, a pioneer-

ing study by Levine  et al .  [8]  showed that the opiate 

antagonist naloxone was able to reduce the placebo 

response in dental postoperative pain. That was 

the fi rst indication that endogenous opioids were 

involved in placebo analgesia. Subsequent experi-

ments provided ever more compelling evidence 

that the secretion of endogenous opioids in the 

brain was the key event in placebo pain modula-

tion. Placebo responders had levels of  β  - endorphin 

in the cerebrospinal fl uid that were more than 

double those of non - responders; opioids released 

by a placebo procedure displayed the same side 

effects as exogenous opiates; naloxone - sensitive 

cardiac effects could be observed during placebo -

 induced expectation of analgesia. Indirect support 

also came from the placebo - potentiating role of 

the cholecystokinin (CCK) antagonist proglumide. 

In fact, the CCK system effects counteracted those 

of opioids, delineating a picture where the placebo 

effect seems to be under the opposing infl uence of 

facilitating opioids and inhibiting CCK. In some 

situations, however, a placebo effect can still occur 

after blockade of opioid mechanisms by naloxone, 

indicating that systems other than opioids are also 

implicated. For example, with a morphine condi-

tioning and/or expectation - inducing protocol, 

naloxone was able to completely reverse placebo 

analgesia induced in experimental ischemic arm 

pain. Conversely, with the use of ketorolac (a non -

 opioid analgesic) in the same protocol, only a 

partial blockade could be observed. Almost nothing 

is currently known on these non - opioid systems, 

and further research is needed to clarify them 

(Fig.  6.1 ).   

 The advent of neuroimaging techniques and of 

their use for experimental purposes added ana-

tomic and temporal details to the neurochemical 

information. The fi rst positron emission tomogra-

phy (PET) study to investigate placebo analgesia 

was conducted in 2002. It showed overlapping in 

the brain activation pattern generated by opioid -

 induced analgesia (by the  μ  - agonist remifentanil) 

     Figure 6.1     Cascade of events that may take place during a 
placebo procedure. Pain is inhibited by a descending inhibi-
tory network involving the rostral anterior cingulate cortex 
(rACC), the orbitofrontal cortex (OrbC), the periacqueduc-
tal gray (PAG) and the rostral ventromedial medulla (RVM). 
Endogenous opioids inhibit pain through this descending 
network and/or other mechanisms. The respiratory centers 
may be inhibited by opioid mechanisms as well. The 
 β  - adrenergic sympathetic system is also inhibited during 
placebo analgesia. Non - opioid mechanisms are also 
involved. Cholecystokinin (CCK) counteracts the effects 
of the endogenous opioids, thus antagonizing placebo 
analgesia.  
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tations, triggers the activation of CCK, which in 

turn facilitates pain transmission and results in 

hyperalgesia. Accordingly, this hyperalgesia can be 

blocked by proglumide, a non - specifi c CCK - 1 and 

CCK - 2 antagonist, in a dose - dependent manner. 

The proglumide block is related specifi cally to 

nocebo/anxiety - induced hyperalgesia rather than 

to the more general process of nocebo - induced 

anxiety, as it is selectively exerted on nocebo 

hyperalgesia but not on the concurrent stress -

 induced hypothalamic - pituitary - adrenal axis 

hyperactivity (Fig.  6.2 ).   

 Proglumide also exhibited placebo - potentiating 

effects, raising the question of how the two endog-

enous systems, CCK and opioids, may interact in 

producing negative or positive outcomes. It can be 

amygdala. Notably, direct demonstration of 

endogenous opioid release was obtained through 

[ 11 C] carfentanil displacement by the activation of 

opioid neurotransmission, with the decrease in 

binding correlating with placebo reduction of pain 

intensity reports. Recently, naloxone was observed 

to block placebo - induced responses in pain modu-

latory cortical structures and in key structures of 

the descending pain control system  [9]  (for a 

review on neuroimaging studies see Zubieta  &  

Stohler  [6] ). 

 Also of interest is the fact that knowledge of 

placebo analgesia can be gained by focusing on 

changes in brain activity that take place with mod-

ulation of expectation alone. In fact, expectation 

of benefi t can induce a placebo effect even without 

the physical administration of a placebo. Because 

no placebo is actually given, these effects may be 

more appropriately called  “ placebo - like ”  effects. 

Thus, activity in pain areas following a constant 

painful stimulus can be modulated just by varying 

the subject ’ s expectation of the level of stimula-

tion: the higher the  expected  level of the stimulus, 

the stronger the activity in ACC and other areas 

implicated in the activation of the descending 

inhibitory pathway. Taken together, these studies 

show how the same result (i.e. the activation of the 

same receptors in the brain) can be obtained by a 

pharmacologic (drug) or a psychologic (placebo) 

means. A more comprehensive description of the 

studies mentioned here can be found in Zubieta  &  

Stohler  [6] .  

  Neurobiology of  n ocebo 
 h yperalgesia 

 Compared to placebo effect research, the investiga-

tion of the nocebo effect raises more ethical diffi -

culties, especially in the clinical setting. However, 

in recent times a few experimental studies have 

begun to shed light on this phenomenon, focusing 

mainly on the model of nocebo hyperalgesia. In 

the protocols used, an inert treatment is given 

along with verbal suggestions of pain worsening, 

resulting in exacerbation of pain. It has been sug-

gested that the anticipatory anxiety about the 

impending pain, brought about by negative expec-

     Figure 6.2     Events that may occur during a nocebo proce-
dure. Nocebo induces anticipatory anxiety which, in turn, 
affects both the hypothalamus - pituitary - adrenal axis 
(adrenocorticotropic hormone [ACTH] and cortisol) and 
pain mechanisms. The link between anxiety and pain is rep-
resented by cholecystokinin (CCK), which has a facilitating 
effect on pain. Anticipatory anxiety about the impending 
pain also activates different brain regions that are involved 
in pain processing.  
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 The reverse actions represent nocebos, and they 

may lessen the effectiveness of therapeutic agents. 

Although the harmful effect of natural situations 

such as the impact of negative diagnoses or the 

patient ’ s disbelief in a therapy are sometimes diffi -

cult to circumvent, care should be given to at least 

eliminate negligence and minimize distrust. Of 

note, nocebo suggestions can be more powerful 

than placebo ones, as reversing the verbal instruc-

tions can turn a placebo analgesic response into a 

hyperalgesic nocebo one, in spite of previous 

placebo conditioning. Even a seemingly innocu-

ous act such as communicating to the patient that 

a therapy is going to be interrupted can have a neg-

ative impact, as showed by the faster and larger 

intensity relapse of pain after open versus hidden 

interruption of morphine analgesic therapy.  

  Conclusions 

 Thus, the clinician has in his hand a coin with two 

sides: when the coin is tossed on the  “ plus ”  side the 

clinician has an extra tool to minimize the patient ’ s 

distress. When tossed on the  “ minus ”  side, the cli-

nician unwillingly minimizes drug effi cacy. 

Although a positive doctor – patient relationship 

and good medical practice have long been known 

to affect the therapeutic outcome and the patient ’ s 

quality of life, what is new today is that we are 

beginning to understand the underlying biological 

mechanisms. It is to be hoped that awareness and 

good knowledge of placebo/nocebo mechanisms 

will govern the physician ’ s conduct, rather than 

the random toss of a coin.  
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        Pain is what the patient says it is 

 (Ronald Melzack, 1975)     

  Introduction 

 There is no objective imaging study or laboratory 

test that can measure pain; however, we can objec-

tively measure the manifestations of pain. One of 

the main ways we know if someone is in pain is 

from their verbal report or behavior. In some 

cases there is a limp or some other obvious mani-

festation of the pain, in many there is not; in most 

there will be an impact on the patient ’ s ability to 

function. Carr  et al.   [1]  have reviewed the impor-

tance of narrative in pain and the fact that narra-

tive is particularly required in chronic pain 

because, given that there are no specifi c diagnostic 

tests for pain, words are often all the patient has 

 [2] . Thus, the best clinical tools in pain assessment, 

in cognitively intact adults, are the clinician ’ s 

capacity to listen to the patient as they tell their 

story, careful observation and a thorough physical 

assessment which includes a good neurosensory 

examination.  

  The  h istory 

 It is best to start with an open - ended question, 

simply ask the patient to tell you about their pain. 

Make time for the patient to tell their story. Later 

you can fi ll in the gaps. Table  7.1  presents the key 

elements required in a full biopsychosocial history. 

In most cases, in order to obtain a full history and 

physical examination as well as communicating 

diagnosis and a suggested management, the clini-

cian will need 90 – 120 minutes. We realize that this 

length of time will not be possible in all clinical 

contexts, so it is reasonable to obtain this informa-

tion over several appointments, depending on the 

clinical setting. The important thing is that the 

initial assessment is not complete until you have 

obtained all of this information.   

  Patient  e xpectations and  g oals 

 Within the fi rst few minutes ask the patient about 

their expectations or goals. Patients may not be 

looking for complete relief and will often surprise 

you by saying they are looking for strategies to 

control or cope better with the pain. They may also 

present specifi c goals such as a wish to walk farther, 

play with their grandchildren or return to work, 

whether this be unpaid work within the home, or 

wage earning work outside of the home.  
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  Table 7.1    Essential elements in the history and physical examination of the patient presenting with chronic pain. 

  Chief complaint 

and history of 

present illness  

  Exploring location, onset, quality, context, severity, duration, modifying factors, spontaneous/

evoked aspects and associated signs and symptoms (sleep, appetite, energy, concentration, 

memory, mood, libido, suicidal ideation), previous treatment for pain (include 

complimentary therapies), previous consultations and investigations  

  Functional history    Impact of pain on level of function 

 Mobility: bed mobility, transfers, wheelchair mobility, ambulation, driving, and devices 

required 

 Activities of daily living: e.g. bathing, toileting, dressing, eating, hygiene and grooming 

 Instrumental activities of daily living: e.g. meal preparation, laundry, telephone use, home 

maintenance, child or pet care 

 Communication issues, sexual function  

  Past medical and 

surgical history  

  Specifi c conditions: cardiopulmonary, musculoskeletal, neurological and rheumatological 

 Medications  

  Psychosocial 

history  

  Past psychiatric and addiction history 

 Home environment and living circumstances, family and friends support system, vocational 

activities, fi nances, recreational activities, spirituality and litigation  

  Family history      

  Review of systems      

  General medical 

physical 

examination  

  Cardiac 

 Pulmonary 

 Gastrointestinal 

 Genital/urinary and pelvic 

 Lymphatics  

  General 

neurological and 

mental status 

examination  

  General appearance, behavior, fl ow of speech 

 Orientation: most patients in an outpatient setting will be oriented to person, place and time, 

in an inpatient setting questions re orientation may be more important 

 Affect: is affect congruent with the content of the interview? 

 Attention and concentration 

 Thought content: is it consistent with questions posed and the context of the pain interview 

or is there evidence of disorganized thought, delusional thinking? Is there any unusual 

behavior that might suggest a perceptual abnormality such as hallucinations  

  Cranial nerve    1   Odor perception (smell) 

 2   Confrontation visual fi elds, fundi, visual acuity 

 3,4,6   External ocular movements, diplopia, nystagmus, pupil response 

 5   Jaw strength, corneal refl exes, facial sensation 

 7   Facial power 

 8   Auditory acuity (hearing) 

 9  & 10   Dysarthria, dysphagia 

 11   Sternocleidomastoid and trapezius power 

 12   Tongue atrophy strength and fasiculations  

  Sensation    Light touch and pinprick 

 Presence or absence of allodynia, hyperalgesia, cold and heat hypersensitivity  
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 “ How do you feel now? ”  Tables  7.2  and  7.3  present 

a screening instrument for suicide risk. For survi-

vors of trauma, whether this be domestic abuse, 

military exposure or industrial or motor vehicle 

accidents, it is also important to screen for post -

 traumatic stress disorder (PTSD).   

 Examples of questions to begin to explore 

anxiety or panic might include:  “ Do you feel that 

you suffer from excessive anxiety or worry? ”   “ Do 

you have any physical symptoms associated with 

this like trembling, restlessness, increased heart 

rate, sweating, trouble breathing? ”  

 Examples of questions to begin to explore for 

PTSD:  “ Have you re - experienced the accident (or 

other traumatic event) in any way such as recur-

rent distressing intrusive recollections or memo-

ries, dreams or nightmares or fl ashbacks? ”   “ Do 

you avoid the site of the accident? ”   “ Have you 

found yourself more vigilant, hyperaware or easily 

startled? ”  

 The risk of substance abuse or chemical depend-

ency should be explored, especially when prescrip-

tion of opioid is considered. Details of this 

assessment can be found in Chapter  39 .   

 The suggestions above are examples of ways to 

begin to explore for psychological pathology. If 

you fi nd symptoms suggestive of a mood or anxiety 

disorder then further assessment and referral for 

psychological services may be required.  

  Psychological  h istory 

 Given the importance of psychosocial determi-

nants of pain and related disability, enquiry into 

these factors is imperative. Chapter  10    presents the 

details of this assessment. We provide brief obser-

vations here. When patients present with a chief 

complaint of chronic pain they are usually com-

fortable reviewing the details of the pain but some 

patients may experience discomfort with ques-

tions along psychological lines fearing that you are 

suggesting that the pain is psychologically caused. 

Starting with a focus on the physiological aspects 

of the pain will ease some of these fears. A state-

ment like  “ Now that I have heard about the pain I 

would like to get to know more about how this 

pain is affecting you and what strategies you are 

using to get through each day with it. ”  This places 

the questions about mood and anxiety in context 

for the patient. You can then move into questions 

regarding the impact the pain has had on sleep, 

appetite, energy, concentration, mood and sex 

drive. If the patient reports depression or signifi -

cant irritability of mood, this is the time to ask 

about suicidal ideation. For example, you may ask 

 “ Has it ever gotten to the point where you feel that 

life might not be worth living? If yes,  “ Have you 

ever come close to acting on these thoughts? ”  

 “ Can you tell me about it? ”   “ What stopped you? ”  

  Motor    Strength (0    =    total paraysis, 1    =    fl icker, 2    =    movement with gravity eliminated, 3    =    movement 

only against gravity, 4    =    movement can be overcome by resistence, 5    =    full power) 

 Coordination 

 Involuntary movements 

 Tone/spasticity  

  Refl exes (roots)    Biceps C5 – 6, brachioradialis C6, triceps C7, knee L3 – 4, ankle S1  

  Musculoskeletal      

  Inspection    Behavior ease of movement during the history and physical examination 

 Physical symmetry, e.g. joint deformity  

  Palpation    Joint stability 

 Range of motion (active and passive) 

 Strength testing 

 Bony/joint/muscles and soft tissues 

 Include assessment of trigger points of myofascial pain and tender points of fi bromyalgia  

Table 7.1 (continued)
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  Personal  s ocial  v ocational  h istory 

 An individual who has grown up in an abusive 

or traumatic environment will be less likely to 

have learned healthy coping strategies to deal 

with experiences such as chronic pain and will 

require training in healthy strategies. Also, current 

social circumstances including shelter, fi nancial 

stress, supports and dependants are critical when 

understanding what the patient is dealing with 

  Table 7.2    Screening instrument for suicide risk. Five - step suicide assessment and triage. 

   Identify risk factors     Psychiatric diagnosis 

current or past  

  Mood disorders, psychosis, substance abuse, cluster B 

personality disorder  *    
      Key symptoms    Anhedonia, impulsivity, hopelessness, anxiety/panic, 

global insomnia, command hallucinations  
      Suicidal behavior    Prior or aborted attempts, self - injurious behavior  
      Family history    Suicide or attempts or Axis 1 psychiatric diagnoses 

requiring hospitalization  *    
      Precipitants or stressors    Events leading to humiliation, shame or despair, 

ongoing medical illness (especially CNS disorders, 

history of abuse or neglect, intoxication  

      Access to fi rearms      
   Protective factors  (even 

if present may not 

counteract signifi cant risk)  

  Internal    Ability to cope with stress, religious beliefs, frustration 

tolerance, no psychosis  

      External    Responsibility to children or beloved pets, positive 

therapeutic relationship, social supports  
   Suicide inquiry   †        Ideation    Past 48 hours, past month and worst ever  
      Plan    Timing, location, lethality, availability, preparatory acts  
      Behaviors    Past or aborted attempts, rehearsals vs. non - suicidal 

self - injurious action  
      Intent    Extent to which patient expects to carry out the plan 

and believes the plan to be lethal 

 Explore ambivalence: reasons to live vs. reasons to die  
   Risk level/intervention     Assessment of risk    Based on clinical judgment after reviewing above  

      Reassess    If patient status or circumstances change  
   Document     Risk level and treatment 

plan to address or 

reduce current risk  

  Medications and other treatments, setting, contact 

with signifi cant others, consultation, fi rearm 

instructions, follow - up plan  

    *    See  Diagnostic and Statistical Manual for Mental Disorders   [11] .  

    †     Homicide enquiry should be conducted when indicated especially postpartum, character disordered paranoid males 

dealing with loss or humiliation.  

    Source :   Table adapted from Suicide Assessment 5 Step Evaluation and Triage originally conceived by D. Jacobs MD and 

developed as a collaboration between Screening for Mental Health Inc.  www.mentalhealthscreening.org  and the Suicide 

Prevention Resource Centre  www.sprc.org  and drawing upon the American Psychiatric Association Practice Guidelines 

for the Assessment and Treatment of Patients with Suicidal Behavior, see also  http://www.psychiatryonline.com/

pracGuide/pracGuideTopic_14.aspx     

and are important in planning appropriate 

management.  

  Functional  i mpact 

 Level of education, ability to function, current 

work or disability, losses caused by pain and the 

patient ’ s perspective about the future must also be 

assessed. The interference items from the Brief Pain 

Inventory (BPI)  [3]  are helpful in beginning to 
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assess functional impact and more detail regarding 

standardized measures are presented in Chapter  10 .  

  Measurement of  p ain and 
 s creening  i nstruments 

 For the measurement of pain intensity we have 

found the numerical rating scale easiest for patients, 

 “ On a 0 to 10 point scale, where 0 equals no pain 

and 10 indicates worst possible pain, how bad is 

your pain? ”  For pain quality the Short Form McGill 

Pain Questionnaire is excellent  [4] , for physical 

function and interference with function the BPI 

interference scale is highly regarded  [3]  and to 

assess health - related quality of life the SF - 36 scale 

is widely used  [5] . These are some of our favorite 

measures. For further detail, Chapter  4  provides a 

conceptual basis for psychosocial parameters of 

assessment and Chapter  10  provides a review of the 

many screening instruments available for measure-

ment of pain, see also the chapter on pain assess-

ment by Melzack  &  Katz in the  Textbook of Pain   [6] . 

For a discussion regarding measurement of core 

domains in the assessment of pain in clinical trials, 

see publications by the IMMPACT 1  group  [7] .   

  Physical  e xamination 

 The goal of the physical examination is to confi rm 

any suspicions you have obtained from the history 

as to possible sources or generators of pain. It is 

  Table 7.3    Suicide risk levels. 

   Risk level     Risk/protective factor     Suicidality     Possible interventions  

  High    Psychiatric diagnosis with 

severe symptoms or acute 

precipitating event, protective 

factors not relevant  

  Potentially lethal suicide 

attempt or persistent 

ideation with strong 

intent or suicide rehearsal  

  Admission indicated 

 Suicide precautions  

  Moderate    Multiple risk factors, few 

protective factors  

  Suicidal ideation with plan, 

but no intent or behavior  

  Admission may be necessary depending 

on risk factors, develop crises plan, 

give emergency crises numbers  
  Low    Modifi able risk factors, strong 

protective factors  

  Thoughts of death, no 

plan, intent or behavior  

  Outpatient referral, symptom reduction, 

give emergency crises numbers  

     1      Initiative on Methods, Measurement and Pain 
Assessment in Clinical Trials (IMMPACT) see also 
 www.immpact.org   

important to identify reversible factors that are 

contributing to pain. It is this information that will 

provide the foundation upon which to build your 

treatment plan. A brief outline is presented in 

Table  7.1 . 

 The time spent during the history and physical 

examination has many functions. One is to build 

the database you need for diagnosis and treatment. 

The other is to continue to build a relationship of 

trust with the patient. With this in mind, fi rst and 

foremost put the patient at ease. We always let the 

patient know that some of the physical examina-

tion will be uncomfortable, but it may be necessary 

to cause some discomfort in order to fi nd out where 

the sources of pain might be. Always reassure the 

patient to let you know if anything is too uncom-

fortable so that part of the examination can be 

adjusted or discontinued. Lastly, make sure at all 

times that the patient is draped/dressed appropri-

ately for their comfort throughout the physical 

examination. 

  Observation 

 The physical examination starts with observation. 

Much of this can be done while taking the history. 

Note whether the patient appears to be in distress. 

Unlike acute pain, most patients with chronic pain 

do not look distressed on the outside. Do not let 

this allow you to minimize the patient ’ s suffering. 

Observe the individual ’ s posture and movement 

during the interview. People with chronic muscu-

loskeletal pain will often move frequently during 

the interview to try to fi nd a position of comfort. 
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rashes or pigmentation. A quick screen of the 

asymptomatic joints is appropriate, followed by a 

more detailed review of symptomatic areas. If the 

patient is suspected to have sympathetically main-

tained pain, one should look for color, temperature 

and trophic changes as well as dystonia.  

  Range of  m otion 

 A goniometer is an inexpensive easy to use tool for 

assessing range of motion (ROM) (Figure  7.2 ). 

We always invite them to move as they need to at 

the beginning of the history and physical assess-

ment. Posture should be noted in sitting and stand-

ing positions. For example, the protracted or rolled 

shoulder and protruded chin is common in indi-

viduals presenting with back, neck and shoulder 

pain (Figure  7.1 ). Observe the gait. A lurch or limp 

may indicate a musculoskeletal (MSK) or neuro-

logic impairment that could be contributing to 

pain and may be corrected or improved with treat-

ment such physical therapy or orthotics.     

  Musculoskeletal  e xamination 

 The MSK examination should be detailed for 

regions identifi ed as painful and should include 

inspection of the joint(s) and surrounding soft 

tissues, range of motion, palpation and special tests 

for that region. Limitations in range of motion or 

MSK abnormalities may be fi xed and require 

accommodation or fl exible in which case correc-

tion may be possible. For a more detailed presenta-

tion of the MSK examination the reader is referred 

to MaGee  [8] . 

  Inspection 

 Note muscle wasting and asymmetry, which may 

result from disuse or neurologic impairments. 

Observe for swelling and redness especially around 

joints that are symptomatic. Note any unusual 

     Figure 7.1     Posture theory diagram  .  

Strain on the lower back
Pressure on the colon and stomach
Pressure on kidneys and adrenals
Pressure on diaphragm
AIXS OF HYPOCHONDRIA
Pressure on the ribs

Pressure on the sternum
Pressure in chest cavity

Pressure on throat cartilages
Strain on the neck (disposing to headaches)

Distortion of masal and sinus cavities and ducts
Jaw pressure (affecting teeth, gums, and ears)

Stoop
angleAngle of 

oscillation

Angle
of

compression

     Figure 7.2     Goniometer. Reproduced from Braddom  [10] , 
with permission from Elsevier.  
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(Figure  7.4 ). The normal excursion should be 

greater than 4.5   cm. There are a wide range of pub-

lished values that are considered  “ normal ”  for cer-

vical ROM. In general, for fl exion the individual 

should be able to bring the chin to the chest or 

within two fi ngerbreadths of the chest (40 – 60 ° ). 

For extension, they should be able to look up at the 

ceiling with their eyes in the straightforward posi-

tion (55 ° ). Lateral bending should be 45 °  to either 

side and lateral rotation 70 – 90 °  to the right and left 

(Figure  7.5 ).    

90°90°

0°

0°

180°

0°

150°

0°

90°90°

(a)

(b)

(c)
(d)

           Figure 7.3     Range of motion testing for the apendicular joints. (a) Shoulder fl exion; (b) shoulder abduction; 
(c) elbow supination; (d) elbow fl exion and extension; (e) wrist adduction (30 ° ) and abduction (20 ° ); (f) wrist 
fl exion and extension; (g) fi nger fl exion; (h) metacarpophalangeal fl exion; (i) knee fl exion; (j) ankle dorsi (20 ° ) 
and plantar (50 ° ) fl exion; (k) hip fl exion; (l) hip external (45 ° ) and internal (35 ° ) rotation; (m) hip abduction; (n) hip adduc-
tion. Reproduced from Braddom  [10] , with permission from Elsevier.  

Always start with active ROM as this is within the 

control of the individual and the safest way to 

proceed. If there is restriction of ROM you can 

then add a gentle passive assist to the joint to see 

if there is any further movement. If there is 

restricted ROM it is important to distinguish if it is 

due to pain, weakness or tightness. Figure  7.3  

shows ROM testing for the apendicular joints. 

ROM of the lumbosacral spine is best measured 

using Schober ’ s test which examines the move-

ment of the lumbosacral spine during fl exion 
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Figure 7.3 (continued)



Clinical assessment in adult patients Chapter 7

59

Figure 7.3 (continued)
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  Palpation 

 Palpate for swelling to defi ne its character and 

note increased heat. Palpate joints and bony 

deformities for crepitus. Palpate soft tissues for 

tenderness and presence of myofascial trigger 

points  [9]  or fi bromyalgia tender points. When 

palpating apply fi rm pressure (about 4   kg of pres-

sure or enough pressure to blanch the nail on your 

palpating fi nger). There is a difference between 

tender points of fi bromyalgia and trigger points of 

myofascial pain (Chapter  27 ).    
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  Special  t ests 

 There are special tests for many MSK disorders and 

several tests for each joint which can be quite over-

whelming to the assessor (for a full list and descrip-

tions see MaGee  [8] ). In most cases if you remember 

your basic anatomy and biomechanics then you 

will be able to identify the pathology. For example, 

if you are considering a tendonopathy as a source 

of ongoing pain then: 

  1     Palpate the tendon for tenderness;  

  2     Stretch or stress the tendon, trying to reproduce 

the clinical symptom of pain.      

  Neurological  e xamination 

 In most patients presenting with pain a good neu-

rological examination is also essential. Again, a 

     Figure 7.4     Illustration of Schober ’ s test for range of motion of the lumbosacral spine. Using a pen make a mark at the 
dimples of Venus in the midline (approximately S1,S2 level of spinal column) then, using a tape measure, place a marking 
10   cm above this. Have the individual fl ex forward as far as possible. The measurement should increase with fl exion. Normal 
is 4.5   cm or greater.   Source :   McRae R. (1997)  Clinical Orthopaedic Examination , 4th edn. Churchill Livingstone, New York. 
p. 133, reproduced with permission from Elsevier   .  

Using a pen make a mark at the dimples of venus in the midline (approximately S1,
S2 level of spinal column) then using a tape measure place a marking 10cm above 
this. Have the individual flex forward as far as possible. The measurement should 
increase with flexion. Normal is 4.5 cm or greater.

general screening examination is appropriate fol-

lowed by a more detailed examination of sympto-

matic areas. 

  Cranial  n erves 

 Most of the cranial nerve assessment can be 

observed during the history, with later examina-

tion of vision, visual fi elds and oral and pharyngeal 

function on the physical examination.  

  Motor  e xamination 

 Observe muscle wasting and fasiculations; a 

regional or radicular pattern of wasting and weak-

ness may suggest an underlying neurological 

disorder. Pain can cause disuse which can lead 
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to diminished strength and wasting. This is usually 

less profound than that seen with lower motor 

neuron damage and is not associated with fasicula-

tions. Motor tone should be observed as normal, 

increased or decreased. If a region is painful it is 

often diffi cult for the individual to relax fully 

and this will make assessment of tone more diffi -

cult to interpret. As much as possible let the indi-

vidual you are examining move within their 

range of comfort (for more detail see Braddom 

 [10] ).  

     Figure 7.5     C - spine range of motion. (a) Flexion and exten-
sion; (b) lateral fl exion; (c) lateral rotation. Reproduced from    
Hoppenfeld  [12] , with permission from Pearson Education.

(a)

(b)

(c)

  Sensory  e xamination 

 A good sensory examination includes an assess-

ment of light touch and response to sharp stimula-

tion. Regional areas of numbness are commonly 

associated with regional soft tissue pain especially 

in the presence of muscle tightness and spasm. 

These do not necessarily mean that there is neuro-

logical dysfunction related to the pain. Areas of 

sensory abnormality that follow a specifi c der-

matome or peripheral nerve distribution suggest 

an underlying neurological injury or compressive 

neuropathy that may be potentially reversible 

(Figure  7.6 ). The presence of allodynia or hyperal-

gesia may suggest a component of neural sensitiza-

tion and will assist in identifying whether there is 

a neuropathic component to the individual ’ s pain. 

Further detail regarding the neurosensory exami-

nation is covered in Chapter  9 .    

  Refl exes 

 The deep tendon refl exes should be described as 

normal, increased or decreased and assist in identi-

fying a neurological problem involved in the pain 

process; note any asymmetry.  

  Cerebellar  e xamination 

 The screening examination includes observation 

regarding balance, coordination, tremor and 

smoothness of motion during the other aspects of 

the physical examination. 

 Table  7.4  summarizes some pearls of the physical 

examination for chronic pain.     

  Conclusions 

 A complete biopsychosocial history followed by an 

appropriate physical examination will give you the 

diagnosis in over 90% of cases. Further investiga-

tions, where available, are used primarily to 

confi rm your working diagnosis. Once this thor-

ough assessment has been completed you now 

have the data to build a comprehensive treatment 

plan.   



Clinical Pain Management: A Practical Guide

62

     Figure 7.6     Areas of sensory abnormality that follow a specifi c dermatome or peripheral nerve distribution. Reproduced 
from Braddom  [10] , with permission from Elsevier.  
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  Table 7.4    Physical examination pearls. 

   Presenting complaint     Examination pearl     Comments  

  Hip or back pain    Check for LLD, palpate GT area for 

signs of bursitis  

  LLD can change the biomechanics of the lower 

extremity and back and contribute to ongoing 

pain and dysfunction. With GT bursitis pain 

often radiates into the lateral upper leg  
  Back or lower extremity 

joint pain  

  Check the feet    Foot deformities like LLD put abnormal strain 

on the low back and lower extremity 

structures. This can lead to knee, hip and/or 

low back complaints  
  Neck pain    Posture! Posture! Posture!    Even subtle poor posture can greatly increase 

the strain on the neck and increase discomfort  
  Neck and back pain    Ask about the pillow and mattress    Proper support during sleep can alleviate a 

multitude of symptoms  
  Neck pain    Always do a neurological screen for 

myelopathy  

  The neurologic screen for myelopathy in neck 

pain should include upper extremity and 

lower extremity strength and sensation and 

refl ex examination. The Babinski sign may be 

an important sign for myelopathy  
  Persistent shoulder 

pain  

  Do not forget to examine the long head 

of the biceps in the bicipital groove 

(see examining tendons above)  

  This is often missed when rotator cuff 

tendonopathy is diagnosed. Pain coming from 

the biceps tendon needs to be treated as well  

   GT, greater trochanteric; LLD, leg length discrepancy.   
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   Introduction 

 This chapter provides an overview of the assess-

ment of pain in children from neonates to adoles-

cents. The difference between pain assessment and 

pain monitoring is highlighted and the key steps in 

pain assessment identifi ed. Self - report, behavioral 

and physiological indicators of pain in children are 

reviewed. Information about commonly used pain 

tools is provided and the factors that need to be 

considered when choosing a pain assessment tool 

are outlined. Finally, the need for clear documen-

tation about pain assessment and how regularly 

pain assessment should be undertaken are also 

discussed.  

  Assessing  p ain in  c hildren 

 Pain in children occurs across a spectrum of condi-

tions including everyday pains, acute injuries and 

medical events, recurrent or chronic pain, and 

pain related to chronic disease. Pain assessment is 

the fi rst step in the management of pain. Accurate 

assessment of children ’ s pain is needed to diagnose 

medical conditions and to guide pain manage-

ment interventions  [1,2] . To treat pain effectively, 

ongoing monitoring of the presence and severity 

of pain and the child ’ s response to treatment is 

essential. 

 Pain assessment poses many challenges in 

infants and children because of: (a) the subjective 

and complex nature of pain; (b) developmental 

and language limitations that preclude compre-

hension and self - report; and (c) dependence on 

others to infer pain from behavioral and physio-

logical indicators. The important steps in assessing 

pain in children include: 

  1     recording a comprehensive pain history;  

  2     assessing the child ’ s pain using a developmen-

tally appropriate pain assessment tool; and  

  3     selection of an appropriate intervention  [3] .    

 Assessment should be followed by ongoing moni-

toring of pain, having allowed time for pain -

 relieving interventions to work. Parents and 

signifi cant family members know their child best 

and often can recognize subtle changes in manner 

or behavior. They have a particularly important 

role in pain assessment  [1] . 

 Pain measurement generally describes the quan-

tifi cation of pain intensity (e.g.  “ How much does 

it hurt? ” ). The emphasis is on the quantity, extent 

or degree of pain. Pain assessment is a broader 

concept than measurement and involves clinical 

judgment based on observation of the nature, sig-

nifi cance and context of the child ’ s pain experi-

ence  [4] . Comprehensive pain assessment involves 
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 report scales (e.g. 3 years of age and older) and 

not overtly distressed  [8] . With infants, toddlers, 

preverbal, cognitively impaired and sedated chil-

dren who are unable to self - report, an appropriate 

behavioral or composite pain assessment tool 

should be used. If the child is overtly distressed, no 

meaningful self - report can be obtained at that 

point in time. The child ’ s pain can be estimated 

using a behavioral pain assessment tool until such 

time as the child is less distressed  [6] .  

  Tools for  a ssessing  p ain in  c hildren 

 In adults, pain intensity is most often assessed by 

asking patients to rate their pain on a numerical 

rating scale, with 0 indicating no pain and 10 indi-

cating the worst pain possible. Because of chil-

dren ’ s more limited understanding of number 

concepts, a variety of other rating scales have been 

developed. 

  Self -  r eport  t ools 

 The types of self - report tools that have been 

designed for use with school - aged children and 

adolescent are outlined below. For a more in - depth 

review of self - report measures and their psycho-

metric properties see the two reviews by Cohen 

 et al.   [2]  and Stinson  et al.   [8] . 

  Faces  p ain  s cales 

 Faces pain scales present the child with drawings or 

photographs of facial expressions representing 

increasing levels of pain intensity. The child is 

asked to select the picture of a face that best repre-

sents their pain intensity and their score is the 

number of the expression chosen. Faces scales have 

been well validated for use in children aged 5 – 12 

years  [8] . There are two types of faces scales: line 

drawings (e.g. Faces Pain Scale  –  Revised  [9] ) and 

photographs. Faces pain scales with a happy and 

smiling no pain face or faces with tears for most 

pain possible have been found to affect the pain 

scores recorded  [8] . Therefore, faces pain scales 

with neutral expressions for no pain are generally 

recommended  [8] .  

exploring the intensity of pain, location of pain, its 

duration, the sensory qualities (e.g. word descrip-

tors), cognitive (e.g. perceived impact of pain on 

aspects of everyday life) and affective aspects of the 

pain experience (e.g. pain unpleasantness)  [3] . 

Furthermore, contextual and situational factors 

that may infl uence children ’ s perception of pain 

should also be explored. This helps healthcare pro-

fessionals to make decisions regarding the most 

likely cause of the pain (nociceptive, neuropathic 

or mixed) and to choose the most appropriate 

intervention.  

  Obtaining a  p ain  h istory 

 Conducting a thorough history of the child ’ s prior 

pain experiences and current pain complaints is 

the fi rst step in pain assessment. Standardized pain 

history forms have been developed for talking with 

children and parents about the pain  [5] . To assess 

pain of relatively brief duration, instruments meas-

uring pain intensity, location and affect are typi-

cally used. For a child with chronic pain, a more 

detailed pain history needs to be taken that meas-

ures the frequency, duration, time course and 

activity interference due to pain (Table  8.1 )  [2,3] .    

  Approaches to  m easuring  p ain 
in  c hildren 

 The three approaches to measuring pain are self -

 report (what the child says), behavioral (how the 

child behaves) and physiological indicators (how 

the child ’ s body reacts)  [3] . These measures are 

used separately (unidimensional) or in combina-

tion (multidimensional or composite) in a range of 

pain assessment tools that are available to use in 

practice. The ideal would be a composite measure 

including self - report and one or more of these 

other approaches. However, this approach would 

not be applicable for preverbal children or non -

 verbal or cognitively impaired children for whom 

behavioral observation must be the source for pain 

measurement  [6,7] . 

 Children ’ s self - report of their pain is the pre-

ferred approach and should be used with children 

who are old enough to understand and use self -
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  Table 8.1    Pain history questions for children with chronic pain and their parents/caregivers  . 

  Description of pain     Type of pain   Is the pain acute (e.g. postoperative pain), recurrent (e.g. headaches) or 

chronic (e.g. arthritis)?  

  Onset of pain   When did the pain begin? What were you doing before the pain began? 

Was there any initiating injury, trauma or stressors?  

  Duration   How long has the pain been present  (e.g. hours/days/weeks/months)? 

  Frequency   How often is pain present? Is the pain always there or is it intermittent? Does it 

come and go?  

  Location  

  Where is the pain located? Can you point to the part of the body that hurts?  (Body 

outlines can be used to help children indicate where they hurt). 

  Does the pain go anywhere else  (e.g. radiates up or down from the site that hurts)? Pain 

radiation can also be indicated on body diagrams. 

  Intensity  

  What is your pain intensity at rest? What is your pain intensity with activity?  

  Over the past week what is the least pain you have had? What is the worst pain you have 

had? What is your usual level of pain?  

  Quality of pain  

 School - aged children can communicate about pain in more abstract terms. 

  Describe the quality of your pain  (e.g. word descriptors such as sharp, dull, stabbing, 

burning, throbbing). 

 Word descriptors can provide information on whether the pain is nociceptive or 

neuropathic in nature or a combination of both.  
  Associated symptoms     Are there any other symptoms that go along with or occur just before or immediately after 

the pain  (e.g. nausea, vomiting, tiredness or diffi culty ambulating)? 

  Are there any changes in the color or temperature of the affected extremity or painful 

area?  (These changes most often occur in children with conditions such as complex 

regional pain syndromes).  
  Temporal or seasonal 

variations  

   Is the pain affected by changes in seasons or weather?  

  Does the pain occur at certain times of the day?   
  Impact on daily living     Has the pain led to changes in daily activities and/or behaviors  (e.g. sleep disturbances, 

change in appetite or mood, decreased physical activity, social interactions or school 

attendance)? 

  What level would the pain need to be so that you could do all your normal activities  (e.g. 

tolerability)?  What level would the pain need to be so that you won ’ t be bothered by it?  

(Rated on similar scale as pain intensity.) 

  What brings on the pain or makes the pain worse  (e.g. movement, stress, etc.)?  
  Pain relief measures     What has helped to make the pain better?  

  What medication have you taken to relieve your pain? If so what was the medication and 

did it help? Were there any side effects?  

 It is important to also ask about the use of physical, psychological and complementary and 

alternative treatments tried and how effective these methods were in relieving pain 

(Chapter  5 ). 

 The degree of pain relief or intensity of pain after a pain - relieving treatment/intervention 

should be determined.  

  Source :   Stinson J. (2009)  [3] . Reproduced with permission. 



Measurement and assessment of pain in pediatric patients Chapter 8

67

the ends of the line are defi ned as the extreme 

limits of pain intensity. The child is asked to make 

a mark along the line to indicate the intensity of 

their pain. There are many versions of VAS for use 

with children. In addition, creative strategies have 

been employed to improve the reliability and 

validity of VAS for use in children by using graphic 

(color analog scales) or other methods to enhance 

the child ’ s understanding of the measure. VAS 

have been extensively researched and have been 

recommended for most children aged 8 years and 

older  [8] . While VAS are easy to reproduce, photo-

copying may alter length of line and they require 

the extra step of measuring the line which increases 

the burden and likelihood for errors.  

  Verbal  r ating  s cales 

 Verbal rating scales (VRS) consist of a list of simple 

word descriptors or phases to denote varying 

degrees or intensities of pain. Each word or phrase 

has an associated number. Children are asked to 

select a single word or phrase that best represents 

their level of pain intensity and the score is the 

number associated with the chosen word. One 

example of a VRS is using word descriptors of not at 

all    =    0, a little bit    =    1, quite a lot    =    2 and most hurt 

possible    =    3  [3] .  

  Multidimensional  p ain  t ools 

 Although pain intensity is the most commonly 

recorded measure of a painful episode, a more 

comprehensive pain assessment is often necessary 

for children with recurrent or chronic pain. In this 

situation it is necessary to assess factors such as 

pain triggers, types of sensations that are experi-

enced and how the pain interferes with aspects of 

everyday life. More recently, the Bath pain ques-

tionnaire was developed to assess the impact of 

chronic pain on the range of pertinent psychoso-

cial functions  [12] . The self - report measure consists 

of 61 items that cover seven domains of function-

ing affected by pain: social functioning, physical 

functioning, depression, general anxiety, pain -

 specifi c anxiety, family functioning and develop-

ment. There is beginning evidence of the reliability 

  Numerical  p ain  s cales 

 A numerical rating scale (NRS) consists of a range 

of numbers (e.g. 0 – 10 or 0 – 100) which can be rep-

resented in verbal or graphic format. Children are 

told that the lowest number represents no pain 

and the highest number represents the most pain 

possible. The child is instructed to circle, record or 

state the number that best represents their level 

of pain intensity. Verbal NRS tend to be the most 

frequently used pain intensity measure with chil-

dren over 8 years of age in clinical practice. They 

have the advantage that they can be verbally 

administered without a print copy and are easy to 

score. They do require numeracy skills and there-

fore should only be used in older school - aged chil-

dren and adolescents. While there is evidence of 

their reliability and validity in adults, verbal NRS 

have undergone very little testing in children  [8] . 

Von Baeyer  et al.   [10]  recently reported on datasets 

from three studies on acute pain in which the NRS 

was used together with another self - report scale 

and conclude that use of the NRS is tentatively sup-

ported for clinical practice with children of 8 years 

and older.  

  Graphic  r ating  s cales 

 The most commonly used graphic rating scale is 

the Pieces of Hurt Tool. This tool consists of four 

red poker chips, representing a little hurt to the 

most hurt you could ever have. The child is asked 

to select the chip that represents his/her pain 

intensity and the tool is scored from 0 to 4. The 

Pieces of Hurt Tool has been well validated for 

acute procedural and hospital - based pains and is 

recommended for use in young preschool chil-

dren. The Pieces of Hurt Tool is easy to use and 

score and the instructions have been translated 

into several languages. Drawbacks to its use include 

cleaning the chips between patient use and the 

potential for losing chips  [11] .  

  Visual  a nalog  s cales 

 Visual analog scales (VAS) require the child to 

select a point on a vertical or horizontal line where 
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  Pain  a ssessment  t ools for  n eonates 

 Several pain assessment tools combine behavioral 

and physiological indicators as well as contextual 

factors (e.g. gestational age, sleep – wake state) for 

assessing pain in neonates. The Premature Infant 

Pain Profi le (PIPP) has been the most rigorously 

validated of these measures  [14] . Facial activity has 

been the most comprehensively studied behavio-

ral pain assessment measure in neonates. It is the 

most reliable and consistent indicator of pain 

across populations and types of pain. The facial 

actions associated with acute pain in neonates 

include bulging brow, eyes squeezed tightly shut, 

deepening of nasolabial furrow, open lips, mouth 

stretched vertically and horizontally and taut 

tongue  [7] . For a more in - depth review of the 

assessment of pain in neonates and infants see 

Stevens  et al.   [7] .  

  Pain  a ssessment in  c ognitively 
 d elayed  c hildren 

 Infants and children with cognitive impairment 

or developmental delay who are unable to report 

pain may be at greater risk for under - treatment of 

pain. Pain experienced by these children is particu-

larly diffi cult to assess accurately. While these 

children are generally unable to report pain, credi-

ble assessment can usually be obtained from the 

parent or another person who knows the child well 

 [2,7] . Behavioral cues used to identify pain in 

neurologically impaired children include facial 

expression, vocalizations, changes in posture and 

movements, physiological changes, alterations 

in sleeping and eating, and change in mood and 

sociability. The most well - validated measure is the 

Non - Communicating Children ’ s Pain Checklist  –  

Revised  [15] . For more detailed information about 

the assessment of pain in cognitively delayed chil-

dren see Chapter  39    and Oberlander  &  Symons  [16] .  

  Other  a pproaches for  a ssessing  p ain 
in  c hildren 

 Pain diaries in which children track their pain can 

be either paper or electronic. While paper - based 

and validity of this measure and a parent version of 

this tool has been developed and tested.   

  Behavioral  t ools 

 The tools developed to assess pain in infants and 

young children generally use behavioral indicators 

of pain. A wide range of specifi c expressive behav-

iors have been identifi ed in infants and young chil-

dren that are indicative of pain: individual 

behaviors (e.g. crying and facial expression); large 

movements (e.g. withdrawal of the affected limb, 

touching the affected area, and tensing of limbs 

and torso); changes in social behavior or appetite; 

and changes in sleep – wake state or cognitive func-

tions  [6,7,13] . 

 Observational tools are indicated for children 

who are too young to understand and use self - report 

scales ( < 4 years); too distressed to use self - report 

scales; impaired in their cognitive or communica-

tive abilities; very restricted by bandages, surgical 

tape, mechanical ventilation or paralyzing drugs; 

whose self - report ratings are considered to be exag-

gerated, minimized or unrealistic due to cognitive, 

emotional or situational factors  [6] .  

  Physiological  i ndicators 

 Neonates and children clearly display metabolic, 

hormonal and physiological responses to pain. 

These physiological reactions all indicate the acti-

vation of the sympathetic nervous system, which 

is part of the autonomic nervous system, and is 

responsible for the fi ght or fl ight response associ-

ated with stress. Physiological changes can include 

changes in heart rate, respiratory rate, blood pres-

sure, oxygen saturation, sweating and dilated 

pupils. These indicators usually refl ect stress reac-

tions and are only loosely correlated with self -

 report of pain. They can occur in response to other 

states such as exertion, fever and anxiety or in 

response to medications. On their own, physiolog-

ical indicators do not constitute a valid clinical 

pain measure for children  [6] . A multidimensional 

or composite measure that incorporates physiolog-

ical and behavioral indicators, as well as self - report 

is therefore preferred whenever possible  [6,7,13] .  
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     Figure 8.1     Example of an organization - specifi c pain assessment algorithm. Reproduced with permission.  

SickKids
Pain Assessment and

Management of the Child

Pain Assessment:  WHEN?
•On admission and once per shift
•Hourly until pain goal achieved

•Before/during/after invasive procedures

Pain Assessment: HOW?
Use developmentally appropriate tool

PIPP
Preterm &
Full Term

FLACC
2 mo-
7 yrs

Pain Word
Scale
3-7 yrs

FACES
5-12
yrs

NRS
≥ 7 yrs

NCCPC
3-18 yrs

(Non-communicative
patients)

No

Yes

Is pain
present?

Reassess in 1 hour

Algorithm based on the Hospital for Sick Children’s Pain Assessment Policy
and Pain Management Clinical Practice Guideline. Copyright 2010.

Best Practice
Spotlight

Pain Assessment: INTERVENTIONS

Pharmacological
•Apply topical anesthetic for IVs/phlebotomy
•Give analgesics regularly
•Use least invasive route (orally if possible)

•Mild pain:          Acetaminophen ± NSAID
•Moderate pain:  Acetaminx ± NSAID + low dose opioid
•Severe pair:        Acetaminx ± NSAID + opioid
•Ensure no contraindications exist

Physical
•Heat and/or cold
(NOT for neonates)
•Massage
•Pressure
•Activity out of bed
•Swaddling (Neonate)
•Sucrose (< 2yrs)

Psychological
•Explanation (Invasive procedure)
•Distraction
•Relaxation

Consider:
•Child Life Specialist
•Psychology/psychiatry
consult for coping strategies

diaries have been used in clinical and research 

practice for decades, they are prone to recall biases 

and poor compliance. More recently, real - time 

data collection methods using electronic handheld 

diaries have been developed which allow patients 

to report how they feel at that time, minimizing 

recall bias and improving compliance. Despite 

their appeal, few studies have examined their 

use in children with recurrent and chronic pain 

 [17] . Electronic pain diaries need to be comprehen-

sively studied in children, with particular atten-

tion given to how developmental issues (age and 
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sign and therefore should be assessed and docu-

mented along with the other vital signs. Putting 

mechanisms in place that make documentation of 

pain easy for clinicians helps ensure consistent 

documentation. Standardized forms/tools for the 

documentation of pain allow for the initial assess-

ment and ongoing reassessment. They can also be 

used for the documentation of the effi cacy of pain -

 relieving interventions. Including pain intensity as 

part of the vital signs record allows for pain to be 

assessed, documented and taken as seriously as 

other vital signs  [3,19] .  

  Conclusions 

 Pain assessment is vital for effective pain manage-

ment. The fi rst step in assessing pain is recording a 

pain history. The second step in pain assessment is 

assessing the child ’ s pain using a developmentally 

appropriate pain assessment tool. The third step is 

monitoring the effectiveness of the pain - relieving 

interventions used or implemented. Validated and 

reliable pain assessment tools are available for chil-

dren of all ages. However, no individual tool can be 

broadly recommended for pain assessment in all 

children and across all contexts. The child ’ s self -

 report of pain is considered the gold standard for 

those who are able self - report. Physiological, 

behavioral and self - report indicators can all be 

used to assess children ’ s pain. Pain should be 

assessed regularly to detect the presence of pain 

and to evaluate the effectiveness of treatments. 

Finally, documentation of pain facilitates regular 

reassessment of pain and enhances communica-

tion about a patient ’ s pain to all members of the 

multidisciplinary care team.  
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   General  p rinciples 

 No test shows pain. Currently, there are no clini-

cally useful biomarkers for pain, nor can imaging 

or any other technique localize or characterize 

pain. Furthermore, chronic pain is usually a multi-

factorial problem. In a patient with chronic low 

back pain, for example, contributing factors may 

include degenerative joint disease, root entrap-

ment, myofascial pain, muscle deconditioning, 

central sensitization, and the effects of mood and 

psychosocial circumstances. For this reason pain 

must be evaluated in a multidimensional context, 

including the medical diagnosis, or diagnoses, 

most directly responsible for the pain complaint, 

medical and psychological comorbidities, and the 

social and occupational context  [1] . 

 Many patients present with pain that is poorly 

correlated with clinical fi ndings and clinical inves-

tigations that are negative or non - diagnostic. One 

of the essential roles of the pain practitioner is to 

care for patients with either no identifi able source 

of pain or sustained pain despite treatment of an 

identifi ed source of pain. Clinicians must recog-

nize when the cost of further investigation exceeds 

diminishing returns. 

 Diagnostic studies provide supportive evidence 

for a clinical diagnosis but are not pathognomonic. 

Investigations must always be interpreted in the 

clinical context. This chapter reviews common 

laboratory, imaging and neurological investiga-

tions for assessment of patients with chronic pain 

disorders.  

  Common  l aboratory,  i maging and 
 n eurological  i nvestigations for the 
 p atient with  c hronic  p ain 

  Laboratory  i nvestigations 

 Laboratory studies are conducted to identify disor-

ders that could be primary or contributory causes 

of a chronic pain disorder. Relatively few labora-

tory studies contribute substantially to the diagno-

sis of painful conditions. Infl ammatory markers 

may be among the most important. 

 Erythrocyte sedimentation rate (ESR) and 

C - reactive protein (CRP) are acute phase reactants 
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HLA B27 positivity. HLA B27 testing can be very 

helpful in patients with an appropriate clinical 

syndrome, particularly if imaging studies are non -

 diagnostic (see below). 

 Many rheumatological conditions, such as rheu-

matoid arthritis, cause chronic multifocal or wide-

spread pain on the basis of infl ammatory joint and 

connective tissue disease. These are diagnosed 

principally on the basis of clinical criteria with 

laboratory support. 

 The following laboratory abnormalities are occa-

sionally obtained, with little evidence of value, in 

chronic pain states: 

   ●      There is, to our knowledge, no compelling evi-

dence that evaluating thyroid function, serum cor-

tisol or growth hormone levels is of value in the 

investigation of fi bromyalgia  [7] .  

   ●      It has been proposed that reduced levels of 1,25 -

 OH vitamin D can be responsible for a reversible 

widespread pain syndrome, although the evidence 

supporting this assertion is modest  [8] .  

   ●      Creatine phosphokinase (CPK  ) is commonly 

elevated in infl ammatory muscle disease, but these 

conditions are usually painless. CPK is normal in 

myofascial pain syndromes. 

 To date neither biomarkers for pain, such as sub-

stance P or other infl ammatory cytokines, nor 

known genetic information (such as the role of the 

pain protecting haplotype for guanosine triphos-

phate [GTP  ] cyclohydrolase 1)  [9] , can be used as 

independent indicators of pain or the transition 

from acute to chronic pain  [10] .     

  Imaging  s tudies 

  X -  r ays 

 X - rays are inexpensive, readily available in any 

medical facility and can provide information about 

the skeletal system but provide little information 

about soft tissues. They remain useful investiga-

tions to demonstrate degenerative changes in 

joints, pathologic fractures, diffuse idiopathic skel-

etal hyperostosis (DISH), scoliosis, tumors with 

osseous involvement, or calcifi ed tendons or cystic 

and sclerotic changes where tendons insert into 

bone.  

that function as relatively non - specifi c indicators 

of a systemic infl ammatory response. ESR is 

usually, but not universally, elevated in polymyal-

gia rheumatica, and CRP is often elevated in this 

condition as well  [2] . Both ESR and CRP are com-

monly used as markers of active rheumatoid arthri-

tis  [3] . Active infl ammatory processes that consume 

complement can be identifi ed by a reduction in cir-

culating complement (C3, C4) levels. Hepatitis C 

antibody testing is warranted in individuals with 

unexplained polyarticular pain and idiopathic 

neuropathy, particularly if clinical or laboratory 

evidence of hepatic disease is present  [4] . 

 Sj ö gren ’ s syndrome is an infl ammatory disorder 

that is probably under - recognized and is com-

monly associated with widespread pain as well as 

pain from associated sensory neuropathy  [5] . Dry 

eyes and dry mouth (sicca symptoms) are the fun-

damental clinical feature. Diagnostic criteria 

include a combination of clinical, paraclinical and 

laboratory parameters including autoantibodies 

against Ro (SS - A) and/or La (SS - B) antigens  [6] . 

Many patients who fulfi ll criteria are seronegative. 

Nonetheless, Sj ö gren ’ s antibody testing should be 

obtained in patients with unexplained myofascial 

or neuropathic pain and sicca symptoms. 

 Vasculitides can present with unexplained pain, 

from diffuse aches and pains that are diffi cult to 

pinpoint to more specifi c pain from nerve infarc-

tion or gastrointestinal ischemia. Protoplasmic 

or classic staining antineutrophil cytoplasmic anti-

bodies (p - ANCA and c - ANCA) are more specifi c 

markers of systemic vasculitides. c - ANCA is a highly 

sensitive marker for Wegener ’ s granulomatosis, 

polyarteritis nodosa and Churg – Strauss vasculitis, 

while p - ANCA is a sensitive marker for vasculitis 

due to systemic lupus erythematosus, rheumatoid 

arthritis and Sj ö gren ’ s syndrome. Vasculitis is a 

tissue diagnosis and must be confi rmed pathologi-

cally; however, these serologic markers can be 

helpful in providing justifi cation for tissue 

biopsy and, on occasion, therapeutic intervention 

pending a tissue diagnosis in the appropriate clini-

cal setting. 

 There is a strong correlation between spondy-

loarthritis (a spectrum of conditions including 

ankylosing spondylitis and reactive arthritis) and 
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vascular clips. Most metal placed as part of ortho-

pedic procedures, including spine procedures, is 

considered permissible. Administration of 

gadolinium - containing MRI contrast agents should 

be avoided in patients with moderately or severely 

impaired renal function (e.g. estimated glomerular 

fi ltration rate  < 15 – 30   mL/min).  

  Myelography and  p ost -  m yelogram CT 

 Myelography and post - myelogram CT scanning 

allows visualization of bony structures and neural 

elements and are indicated when both are needed 

and MRI is contraindicated. Myelography and 

upright MRI scanning enable imaging of the thecal 

sac and emerging nerve roots while weight - bearing 

and/or while performing fl exion – extension move-

ments. If an infi ltrative, malignant or infectious 

process is being considered, cerebrospinal fl uid 

should be withdrawn for analysis during the 

procedure.  

  Nuclear  i maging 

 Nuclear imaging involves detection of gamma 

radiation produced either as the direct result of 

radioactive decay (e.g.  99m Tc) or positron - electron 

annihilation (e.g.  15 O).  

  Bone  s canning 

 Bone scanning uses technetium agents that affi x to 

the bone surface by attaching to the hydroxyapa-

tite crystals in bone and calcium crystals in mito-

chondria. Tracer is increased locally where there is 

new bone formation because these regions are 

hyperemic, and increased blood fl ow exposes the 

bone to more tracer over a given period of time. 

Bone scanning can be very sensitive but not very 

specifi c, as fractures, degenerative disease and 

other benign fi ndings may also produce a positive 

scan and up to 40% of positive fi ndings occur at 

sites that are asymptomatic. Painful lesions identi-

fi ed by bone scanning include malignancies, pros-

thetic loosening in a cemented prosthesis (a 

normal bone scan essentially rules out prosthetic 

complications), pars defects and complex regional 

  Computed  t omography  s can 

 Computed tomography (CT) scan is a two -

 dimensional gray - scale representation of the 

relative densities of tissues usually acquired axially. 

CT can provide information regarding both bony 

structures and soft tissues. Three - dimensional 

reconstructions are possible as are multiplanar 

images that reconstruct axial slices into three -

 dimensional images. The main limitation of CT 

scanning is that it may provide a signifi cant dose of 

radiation and does not visualize soft tissues as well 

as magnetic resonance imaging (MRI). CT scan-

ning, often with contrast, may be the investigation 

of choice when MRI scanning is contraindicated.  

  Magnetic  r esonance  i maging 

 Magnetic resonance imaging (MRI) evaluates soft 

tissues such as discs, tendons, ligaments, cartilage 

and nerve roots and is sensitive for imaging tumors. 

A non - contrast MRI is suffi cient in the majority of 

cases. The addition of intravenous gadolinium 

allows better imaging of infection, tumor or fi bro-

sis. MRI scans are not good for showing bony 

cortex architecture because bone cortex has little 

water content and hence appears as black on MRI 

scans. MRI scans can show change in marrow 

signal and can demonstrate bone marrow edema, a 

non - specifi c fi nding associated with a variety of 

painful conditions including insuffi ciency or 

fatigue fractures, infl ammatory or ischemic disor-

ders, degenerative conditions such as osteoarthri-

tis, cartilage defects, tendon abnormalities and 

complex regional pain syndrome but this is only a 

surrogate marker of bony cortex architecture. MRI 

cannot diagnose osteoporosis but quantitative CT 

(QCT) scanning can be used to evaluate bone 

density. MRI is more sensitive than bone scan for 

detection of vertebral compression fractures but 

CT scans are the investigations of choice for dem-

onstrating abnormalities within bone, a radi-

odense material. 

 MRI has a few important limitations. First, the 

strong magnetic fi eld precludes investigation of 

patients with metallic fragments in the eye, pace-

makers, cochlear implants or some intracranial 
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performed by passing a depolarizing current 

through individual named nerves and recording 

the evoked nerve action potential, in the case of 

sensory conduction studies, or the compound 

muscle action potential (response from muscle) in 

the case of motor conduction studies. EMG/NCS 

is highly sensitive at addressing the following 

questions: 

   ●      Is nerve or muscle disease present?  

   ●      In the case of nerve disease, is the primary 

process a disorder of axons or myelin?  

   ●      Does the condition involve motor nerves, 

sensory nerves, or both?  

   ●      What is the localization and distribution of the 

process?    

 Examples of pain states that can be reliably iden-

tifi ed by NCS/EMG include radiculopathy, plexop-

athy, multifocal polyneuropathy, distal symmetric 

polyneuropathy and sensory neuropathy. 

 EMG/NCS has the following limitations: 

   ●      EMG/NCS only evaluates large myelinated axons. 

Because neuropathic pain is often due to disease 

of small myelinated A δ  and C fi bers, EMG/NCS 

can be normal in patients whose condition princi-

pally affects these  “ small fi bers. ”  Approximately 

30% of diabetic neuropathies can be small fi ber 

neuropathies and will have a normal EMG/NCS 

 [13] . Small fi ber neuropathy can be assessed func-

tionally with quantitative sensory testing and con-

fi rmed pathologically with determination of 

epidermal nerve fi ber density (see below). Until 

these modalities became available, there was 

little awareness of the concept of small fi ber neu-

ropathy (SFN).  

   ●      Not all nerves can be readily studied using this 

technique. Truncal or inguinal mononeuropa-

thies, for example, are not readily evaluated with 

EMG/NCS.  

   ●      EMG/NCS can be painful, especially in patients 

who have cutaneous mechanical allodynia and 

hyperalgesia.  

   ●      EMG/NCS provides information about periph-

eral nerve physiology but not about pain. Many 

patients with substantial EMG/NCS evidence 

of neuropathy have no pain, and many patients 

with normal EMG/NCS studies, particularly those 

with SFN (see below) have neuropathic pain.     

pain syndrome (CRPS), although the yield in early 

CRPS is limited.  

  Single  p hoton  e mission  c omputed 
 t omography 

 Single photon emission computed tomography 

(SPECT) scanning allows three - dimensional views 

and may improve the localization and characteri-

zation of an image. SPECT of known facet joint 

disease may help to predict which patients are 

most likely to respond to facet joint injections 

 [11] .  

  Positron  e mission  t omography 

 Positron emission tomography (PET) scanning is 

based on the principle that specifi c radio - labeled 

tracers can bind to specifi c receptors on various 

tissues, and depending on which tissue and its 

metabolic step is being studied highly specifi c 

tracers are produced. Synthesis of tracers is techno-

logically very involved and available only at 

imaging centers that specialize in nuclear imaging. 

PET scanning is most useful in differentiation of 

malignant and non - malignant lesions but other-

wise has limited use in pain management. False 

positive results are generally due to metabolically 

active infectious or infl ammatory lesions such as 

granulomas (fungal or tuberculous) or rheumatoid 

nodules and are more common than false negative 

results  [12] . PET scanning will have a lower specifi -

city in areas where these types of infection are 

endemic.   

  Neurological  i nvestigations 

  Electromyography 

 Electromyography (EMG) is performed by record-

ing spontaneous discharges of muscle cells, indica-

tive of muscle disease or denervation, and the 

confi guration and fi ring pattern of motor unit 

potentials, which represent the coordinated dis-

charge of muscle cells all innervated by a common 

motor neuron. Nerve conduction studies (NCS) are 
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  Quantitative  s ensory  t esting 

 Quantitative sensory testing (QST) refers to testing 

of sensory perception in response to standardized 

stimuli. The goal of testing is to quantitate both 

sensory loss (e.g. hypoalgesia or hypoesthesia) and 

sensory gain (e.g. hyperalgesia, allodynia and 

hyperpathia) within small and large fi ber sensory 

modalities. Pain QST protocols utilize a broad 

range of cutaneous stimuli, including brush, punc-

tate, pressure, vibration, warm, cool, painful hot 

and painful cold. Some stimuli, such as thermal, 

vibration and punctate stimuli, can be delivered in 

a graded fashion to allow determination of thresh-

olds for perception of innocuous sensation or pain 

 [14] . Stimulus intensity can also be fi xed at a supra-

threshold intensity, in which case the patient is 

asked to rate the perceived intensity of the modal-

ity in question  [15] . When evaluated in conjunc-

tion with typical symptoms of neuropathic pain, 

demonstration of sensory loss or sensory gain is 

one defi ning feature of neuropathic pain. Some 

QST fi ndings are felt to have specifi c mechanistic 

signifi cance. For example, heat hyperalgesia is 

thought to refl ect peripheral sensitization, while 

dynamic mechanical allodynia (report of pain 

from innocuous light brushing of the skin) is 

thought to refl ect central sensitization. Abnormal 

thermal or punctate sensation can provide sup-

portive evidence of SFN when nerve conduction 

studies, which evaluate large nerve fi bers, are 

normal  [16,17] . 

 QST has several limitations at present. First, 

control values are limited to certain methods and 

body sites, and data on test – retest reproducibility 

are inadequate for interpretation of data across 

time and across centers. Second, the test is a psy-

chophysical evaluation and therefore it is critically 

dependent on the instruction and training of the 

subject as well as the person performing QST 

testing. Patients who are unable (because of neuro-

logical conditions such as dementia or intoxica-

tion) or unwilling (because of psychological 

factors) to concentrate or for other reasons are not 

able to fully participate in testing will provide 

invalid results. For similar reasons, both patients 

and personnel performing the test must be ade-

quately trained to perform the testing. The testing 

should be preceded by standardized instructions to 

subjects and performed in a designated quiet room 

without distractions.  

  Epidermal  n erve  fi  ber  d ensity 

 Epidermal nerve fi ber density (ENFD) analysis is 

based on immunostaining a 3 - mm punch biopsy 

of skin for PGP 9.5, a pan - neuronal marker, and 

quantifying the density of nerve fi bers in the epi-

dermis. Epidermal nerves are the terminals of C 

and A δ  fi bers, most of which are nociceptors. ENFD 

determination provides pathological confi rmation 

of epidermal nerve fi ber loss, and is therefore often 

used to support the diagnosis of neuropathy, par-

ticularly when EMG/NCS is normal. Another 

strength of ENFD is that skin biopsy can be per-

formed in sites where nerve conduction studies are 

not performed, such as the trunk, and results can 

be compared with established norms or, if none 

exist and the contralateral side is clinically unaf-

fected, a control biopsy from the contralateral side 

of the same patient. Unfortunately, appropriate 

tissue processing is available in relatively few 

centers. See Table  9.1  for a list of some laboratories 

that perform this testing and accept samples from 

outside institutions.   

 ENFD determination has proven to be a valuable 

tool in the diagnosis of neuropathy due to diabe-

tes, impaired glucose tolerance and the metabolic 

syndrome, HIV infection and Sj ö gren ’ s syndrome, 

among others  [17 – 19] . 

 The development of ENFD determination and, 

to a lesser extent, QST, is largely responsible for a 

revolution in neuromuscular and pain medicine. 

Until a short time ago, EMG/NCS was viewed by 

clinicians as the sine qua non of peripheral nerve 

diagnosis, and it was commonly assumed that 

patients with normal EMG/NCS did not have neu-

ropathy. This resulted in a diagnostic and manage-

ment conundrum for patients with neuropathic 

pain and normal EMG/NCS studies. It is now well 

recognized that specifi c features of neuropathic 

pain (punctate and thermal sensory defi cits in 

combination with hyperalgesia, allodynia and 

hyperpathia, as well as spontaneous paresthesias 
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  Table 9.1    Laboratories that perform epidermal nerve fi ber density processing. 

   North America   
  William R. Kennedy, MD  
  Professor, Department of Neurology  
  University of Minnesota  
  MMC 295  
  420 Delaware St. S.E.  
  Minneapolis MN USA 55455  
  612.624.5131  
   kenne001@umn.edu   

  Michael Polydefkis, MD MHS  
  Associate Professor, Department of Neurology  
  Johns Hopkins Medical Institutions  
  Tel 410 - 502 - 2909;  
  Fax 410 - 502 - 5560  
   mpolyde@jhmi.edu   
  Contact: Jennie at  jichnio1@jhmi.edu   
   www.hopkinsmedicine.org/CutaneousNerveLab   

  Therapath  
  545 W. 45th Street  
  New York New York 10036  
  Tel 800 681 4338  
  Fax 917 441 9116  
   LaboratoryServices@Therapath.com   

   Europe   
  Professor Dr. Claudia Sommer  
  Neurologische Klinik  
  Universit ä tsklinikum W ü rzburg  

  Josef - Schneider - Str. 11  
  D - 97080 W ü rzburg  
  Germany  
  Tel.  + 49 931 201 23763  
  Fax  + 49 931 201 23697  
  sommer@uni - wuerzburg.de  
   www.klinik.uni - wuerzburg.de/neurologie   

  Dr. Giuseppe Lauria  
  Dr. Raffaella Lombardi  
  IRCCS. Foundation  “ Carlo Besta ”  Neurological Institute  
  Via Celoria 11  
  20133 Milan  
  Italy  
  Tel  + 390223942254  
  Fax  + 390270633874  
  glauria@istituto -  besta.it  
  Contact: lombardi.r@istituto - besta.it  

  Maria Nolano, MD  
  Skin Biopsy Laboratory  
  Neurology Department  
   “ S. Maugeri ”  Foundation  
  Via Bagni Vecchi, 1  
  82037 Telese Terme (BN)  
  Italy  
  Tel.  + 39 (0)824 909 257  
  Fax.  + 39 (0)824 909 614  
  Email:  maria.nolano@fsm.it   
  Email:  vincenzo.provitera@fsm.it   

and pain) in the absence of other neurological 

symptoms or signs are a common presentation of 

what is now known as small fi ber neuropathy 

(SFN), and that EMG/NCS are normal in pure SFN 

 [20] . While there is no  “ gold standard ”  for the diag-

nosis of SFN, it has been proposed that the diagno-

sis be confi rmed by the presence of two of the 

following three fi ndings: defi cits in punctate or 

thermal sensation on neurological examination, 

abnormal ENFD and thermal QST abnormalities 

(Figure  9.1 )  [21] .    

  Somatosensory  e voked  p otential  s tudies 

 Somatosensory evoked potential studies (SEPs) 

are performed by passing a depolarizing current 

through a peripheral nerve and recording the 

evoked neural response. Unlike NCS, in which 

recording electrodes are placed over a peripheral 

nerve, in SEPs recordings are made over the spine 

and scalp in order to record traveling and stationary 

waves evoked by the peripheral stimulus and 

thereby assess conduction through the somatosen-

sory pathways in the central nervous system. SEPs 

are delayed or absent in the presence of structural or 

metabolic pathology in the central nervous system 

pathways under study. SEPs are the only physiolog-

ical test of conduction through sensory pathways 

of the central nervous system, and can be a useful 

procedure in selected patients with unexplained 

sensory symptoms and normal peripheral conduc-

tion and non - diagnostic imaging studies  [22] . 

 The principal limitation of SEPs in the context of 

pain evaluation is that clinically available SEPs 
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pain processing pathways in the peripheral and 

central nervous system  [23]  and may prove useful 

as a surrogate marker for analgesia  [24] . CHEPs use 

a short pulse of painful heat applied directly to the 

skin as the stimulus or painful stimulus. The ampli-

tude of the CHEPs scalp - evoked response has been 

shown to correlate with perceived pain intensity in 

normal subjects  [25] . A CHEPs device is commer-

cially available (Medoc Ltd., Ramat Yishai, Israel). 

PREPs use a small electrical stimulus with high 

current density to depolarize cutaneous afferents, 

and has been used in studies of HIV neuropathy 

 [26] . While these are all emerging techniques, their 

promise lies in their ability to assess both central 

evaluate large myelinated fi bers and the posterior 

column - lemniscal system, and therefore do not 

assess transmission in tracts critical to nociception. 

To overcome this limitation, several SEP tech-

niques for assessment of the small - fi ber - spinotha-

lamic system have been developed in recent years. 

These include laser evoked potentials (LEPs), 

contact - heat evoked potentials (CHEPs) and pain -

 related evoked potentials (PREPs). Like SEPs, these 

all utilize scalp - recorded evoked potentials; the 

principal difference is in the nature of the stimu-

lus. LEPs utilize a very brief laser radiant heat pulse 

to activate A -  δ  fi bers. There is evidence that scalp -

 recorded LEP amplitudes refl ect the integrity of 

     Figure 9.1     ENFD and QST for evaluation of neuropathic pain due to possible small fi ber neuropathy. Both patients pre-
sented with spontaneous burning pain and allodynia. Nerve conduction studies and cutaneous perception of touch, vibra-
tion and position were normal in both patients. Patient A demonstrated normal threshold determination QST, normal foot 
ENF density, and both thermal allodynia and multimodality hyperalgesia on suprathreshold QST. She has no evidence of 
functional or structural neurological defi cit. Her symptoms and signs suggest sensitization but the mechanism is unknown. 
Patient B demonstrated elevated thermal thresholds, reduced foot ENF density, and reduced mechanical and thermal per-
ception in the foot. The diagnosis is small fi ber neuropathy. 

 Dermal and epidermal nerves are stained in white  , basement membrane and blood vessels (collagen IV) in gray. Epidermis 
is at the top of the images. In (a), epidermal nerves (arrowheads) are plentiful, and arise from robust subepidermal nerves. 
In (b), no epidermal nerves are seen and there is a paucity of dermal innervations as well. Thin arrows: epidermal basement 
membrane. Thick arrow: dermal arteriole. Normal ENF density is    >    12.2   ENF/mm (5th percentile cutoff). 

 Reference for QST controls: Getz Kelly K, Cook T, Backonja MM. (2005) Pain ratings at the threshold are necessary for 
quantitative sensory testing.  Muscle Nerve   32 :179 – 84. 

 Reference for skin biopsy technique: Kennedy WR, Wendelschafer - Crabb G, Johnson T. (1996) Quantitation of epider-
mal nerves in diabetic neuropathy.  Neurology   47 :1042 – 8.  

(a) ENF density: 40.3 ENF/mm (b) ENF density: 0.0 ENF/mm

QST (ºC):
warm perception threshold          32.9
cool perception threshold             31.8
heat pain threshold                      40.3
cold pain threshold                       24.9

QST (ºC):                                                         Normal                                        
warm perception threshold             48.3         ( <40.2)         
cool perception threshold               27.8         ( >29.2)         
heat pain threshold                        50            
cold pain threshold                         <0
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along with developing technologies such as QST, 

ENFD and SEPs.  
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hoped that pain - evoked potentials, in combina-

tion with ENF density, QST and pain question-

naires, will contribute to a powerful comprehensive 

assessment of pain peripheral anatomy, psycho-

physics and neurophysiology.  

  Magnetic  r esonance  n eurography and 
 p eripheral  n erve  u ltrasonography 
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peripheral nerve ultrasonography are emerging 
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nerves for identifi cation of localized structural 

abnormalities, such as edema, focal entrapment or 
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 [27,28] . MRN in particular holds promise as a diag-

nostic adjunct in conditions affecting proximal 

nerve segments, where the value of EMG/NCS is 

limited in some cases.   
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  Diagnostic  n eural  b lockade 
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scopic, CT or ultrasound guided injections that are 
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blockade in the investigation of chronic pain is dis-

cussed in detail in Chapter  19 .    

  Conclusions 
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cians must be prepared to care for their patients 

with either no identifi able source of pain or sus-

tained pain despite treatment for an identifi ed 
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  Chapter 10 

Psychological  a ssessment of  p ersons 
with  c hronic  p ain  

  Robert N.     Jamison 1      &     Kenneth D.     Craig 2   
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   Introduction 

 A number of psychological and social risk factors 

have been identifi ed that correlate with greater risk 

for pain severity and longevity as well as poorer 

outcomes from treatment of pain: pain chronicity, 

psychological distress, a history of abuse or trauma, 

poor social support and signifi cant cognitive dys-

function and defi cits  [1] . In particular, psychopa-

thology and/or extreme emotionality have been 

recognized as contraindications for certain thera-

pies  [2] . Outcome studies highlight poor response 

to treatment among patients with psychiatric 

comorbidity, with this prevalent among persons 

with chronic pain. For example, spinal pain 

patients with both anxiety and depression have a 

62% worse return - to - work rate than those with 

no psychopathology. Similarly, cognitive proc-

esses such as maladaptive beliefs and pessimistic 

expectations are associated with poorer functional 

outcomes among patients with chronic low back 

pain  [3] . 

 Psychological assessment is designed to identify 

problematic emotional reactions, maladaptive 

thinking and behavior, and social problems that 

contribute to pain and disability. When psychoso-

cial issues are identifi ed, treatment can be tailored 

to addressing these challenges in the patient ’ s life, 

thereby improving the likelihood and speed of 

recovery and prevention of ongoing or more severe 

problems. 

 There are many theoretical and empirically 

based arguments for early assessment of psychoso-

cial well - being. Success of biomedical interven-

tions is often determined by the psychological 

status of the patients. Psychosocial issues typically 

become more important the longer pain remains a 

problem in the patient ’ s life. Early psychological 

assessment typically provides a statement of treat-

ment objectives and allows ongoing assessment so 

as to establish treatment effectiveness.  

  Components of a  p sychological 
 a ssessment 

 A number of themes should be addressed during 

thorough psychological assessment of a person 

with pain. Semistructured clinical interviews 

(Table  10.1 ) and self - report instruments allow for 

assessment of the different domains of the pain 

experience: 

  1      Somatosensory qualities  of the experience, with 

this usually best understood through description of 

the severity, location and temporal characteristics 

of painful experiences. Individuals who use many 

pain descriptors and are highly pain - sensitive are at 
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infl uence the capacity to cope with pain. A history 

of trauma or physical or sexual abuse can have an 

adverse effect on coping with pain. For example, 

when signifi cant others in a person ’ s family have 

had a history of chronic or particularly severe pain, 

there may be a predisposition to similar patterns in 

the patient.  

  6      Psychosocial stressors  tend to negatively impact 

coping and result in increased healthcare utiliza-

tion. Similarly, the current social contexts in which 

patients may be experiencing social distress (e.g. 

with employers or family members) either directly 

affected by painful episodes (e.g. unemployment, 

social isolation) or indirectly related to painful epi-

sodes (e.g. dysfunctional relationships).  

  7      Social context of the assessment  can be very impor-

tant. While clinicians must be aware of the objec-

tives of referral sources, patients similarly are 

typically aware of the expectations and goals of 

referral agencies and those engaged in the assess-

ment. Patients frustrated with lack of success from 

treatment and hampered by fi nancial concerns 

and negative experiences may react differently in 

assessment situations than those without such 

experiences or concerns.       

  Assessment  m easures 

 Selected assessment categories and frequently used 

reliable and valid psychometric measures to assess 

the domains mentioned above are listed in Table 

 10.2 .   

  Pain  i ntensity 

 There are a number of ways to measure pain inten-

sity, including numerical pain ratings, visual 

analog scales (VAS), verbal rating scales, pain draw-

ings and a combination of standardized question-

naires, with self - monitored pain intensity ratings 

often demonstrably reliable and valid  [4] . Daily 

monitoring of multiple measures of pain intensity 

over a 1 -  to 2 - week period prior to therapy has a 

number of benefi ts: averaging multiple measures 

of pain intensity over time increases the reliability 

and validity of the assessment, they serve as a base-

line to establish whether continued treatment is 

greater risk for poor long - term pain outcomes. 

Quantitative sensory testing (QST) also can be 

useful in assessing an individual ’ s response to light 

touch, pressure, heat and cold threshold and 

tolerance.  

  2      Affective qualities  of the experience. Distressing 

emotional qualities of a painful experience as well 

as pre - existing emotional dispositions such as a 

mood disorder with associated anxiety, fear and 

depression contribute to heightened response to 

pain.  

  3      Cognitive features , with patterns of thinking able 

to exacerbate and maintain dysfunctional pain, 

or, on the contrary, able to facilitate coping. 

Catastrophizing is a set of cognitive and emotional 

processes encompassing magnifi cation of pain -

 related stimuli, feelings of helplessness and a gen-

erally pessimistic orientation to pain outcomes. 

Higher catastrophizing predicts greater pain -

 related disability and healthcare utilization.  

  4      Pain behavior . There is substantial variability in 

the extent to which chronic pain interferes with 

activities of daily living or contributes to func-

tional impairment. Astute clinicians have long 

relied upon a careful appraisal of pain behavior 

through observation of patients both during and 

outside the examining situation, for example, 

when engaged in spontaneous activity in everyday 

situations.  

  5      Personal history . Ethnic and cultural background, 

family socialization and important life experiences 

  Table 10.1    Categories to be addressed during an 

interview. 

     1     Pain description  

  2     Aggravating and minimizing factors  

  3     Past  and current treatments, including medication use  

  4     Daily activities: content and level  

  5     Relevant medical history  

  6     Development, education and employment history  

  7     Compensation status, engagement in litigation  

  8     History of drug or alcohol abuse  

  9     History of psychiatric disturbance  

  10     Current emotional status  

  11     Financial and social support  

  12     Perceived directions for treatment     
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use of electronic VAS diaries, which have been 

shown to be as reliable as paper measures  [6] . 

 There are a number of verbal rating scales that 

consist of phrases (as few as 4 or as many as 15, 

often ranked in order of severity from  “ no pain ”  to 

 “ excruciating pain ” ) chosen by the patients to 

describe the intensity of their pain  [4] . Other verbal 

scales can be used to describe the quality of pain 

(e.g. piercing, stabbing, shooting, burning, throb-

bing)  [7] . Among the self - report measures, numeri-

cal rating scales are most popular among 

professionals. However, there is no evidence to 

suggest that VAS or verbal rating scales are any less 

sensitive to treatment effects.  

  Mood and  p ersonality 

 Patients with chronic pain often report depression, 

anxiety, irritability, a history of physical or sexual 

abuse or a past history of a mood disorder. Up to 

half of patients with chronic pain have a comorbid 

psychiatric condition, and 35% of patients with 

chronic back and neck pain have a comorbid depres-

sion or anxiety disorder. In surveys of chronic pain 

clinic populations, 50 – 80% of patients with chronic 

pain had signs of psychopathology, making this the 

most prevalent comorbidity in these patients  [8] . 

 Psychopathology and/or extreme emotionality 

have been seen as contraindications for certain 

therapies  [9] . Mental health professionals continue 

to debate the best way to measure psychopathology 

and/or emotional distress in patients with chronic 

pain. Although most measures are helpful in ruling 

out severe psychiatric disturbance, unfortunately 

no measure can boast validity in predicting treat-

ment outcome. The measures most commonly used 

to evaluate personality and emotional distress 

include the Minnesota Multiphasic Personality 

Inventory (MMPI - 2)  [10] , the Symptom Checklist 

90 (SCL - 90 - R)  [11] , the Millon Behavior Health 

Inventory (MBHI)  [12] , the Beck Depression 

Inventory (BDI)  [13]  and the Hospital Anxiety and 

Depression Scale (HADS)  [14] . 

 The MMPI is an instrument traditionally used in 

assessing psychopathology  [10] . This 567 true –

 false item measure yields a distinct profi le for each 

patient that can predict return - to - work in males as 

needed after an appropriate trial period and they 

allow assessing the overall impact of treatment for 

pain. 

 Numerical pain ratings provide the patient ’ s 

pain rating on a 0 – 10 or 0 – 100 scale. External 

validity is improved by descriptive anchors that 

establish the meaning of numerical values. 

Another popular means of measuring pain inten-

sity is the VAS, which uses a straight line (often 

10   cm long) with extreme limits of pain at either 

end  [5] . The patient marks the point on the line 

that best indicates present pain severity. Scores are 

obtained by measuring the distance from the end 

labeled  “ no pain ”  to the mark provided by the 

patient. Although evidence exists for the validity 

of the VAS it can be diffi cult to use with older 

people  [4] . Concerns have been addressed by the 

  Table 10.2    Selected assessment categories and frequently 

used psychometric measures. 

   1     Psychosocial history   
  Comprehensive pain questionnaire  
  Structured clinical interview  
   2     Pain intensity   
  Numerical rating scales (NRS)  
  Visual analog scales (VAS)  
  Verbal rating scales (VRS)  
  Pain drawings (PD)  
   3     Mood and personality   
  Minnesota Multiphasic Personality Inventory (MMPI)  *    
  Symptom Checklist 90 (SCL - 90)  
  Millon Behavior Health Inventory (MBHI)  
  Beck Depression Inventory (BDI)  
  Center for Epidemiologic Studies Depression Scale 

(CES - D)  
  Hospital Anxiety and Depression Scale (HADS)  
   4     Functional capacity   
  Short - Form Health Survey (SF - 36)  
  Multidimensional Pain Inventory (WHYMPI)  
  Pain Disability Index (PDI)  
   5     Pain beliefs and coping   
  Coping Strategies Questionnaire (CSQ)  
  Pain Management Inventory (PMI)  
  Pain Self - Effi cacy Questionnaire (PSEQ)  
  Survey of Pain Attitudes (SOPA)  

    *  See text for potential disadvantages in interpreting 

results in patients with chronic pain.   
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sive symptoms. Seven items assess anxiety and 

seven items measure depression, each coded 0 – 3. 

The HADS has been used extensively in clinics and 

has adequate reliability and validity.  

  Functional  c apacity and 
 a ctivity  i nterference 

 Some clinicians consider pain reduction meaning-

less unless accompanied by a noticeable change 

in function. Thus, some reliable measurement 

of functional capacity should be used before the 

onset of therapy. Physical impairment itself is 

not very predictive of disability, with beliefs 

about injury predicting physical performance 

better than pain ratings  [17] . Measures that assess 

activity level and function include the Short - Form 

Health Survey (SF - 36)  [18] , the West Haven - Yale 

Multidimensional Pain Inventory (WHYMPI)  [19]  

and the Pain Disability Index (PDI)  [20] . 

 The SF - 36, which was initially developed to 

survey health status, includes eight scales that 

measure: 

  1     Limitations in physical activities due to health 

problems;  

  2     Limitations in social activities due to physical 

and emotional problems;  

  3     Limitations in usual role activities due to physi-

cal health problems;  

  4     Bodily pain;  

  5     General mental health;  

  6     Limitations in usual role activities due to emo-

tional problems;  

  7     Vitality (energy and fatigue); and  

  8     General health perceptions.    

 The SF - 36 is a short test with excellent reliability 

and validity; however, pain patients tend to score 

very low (severe limitations) such that modest 

improvements can go undetected. An expanded 

measure known as the Treatment Outcomes of 

Pain System (TOPS)  [21] , which incorporates the 

SF - 36, has been modifi ed specifi cally for patients 

with pain to improve sensitivity and reliability of 

measurement of treatment outcome. 

 The WHYMPI, a 56 - item measure, provides sub-

scales assessing activity interference, perceived 

support, pain severity, negative mood and per-

well as response to surgical treatment. Although 

this test has been widely used to measure psycho-

pathology, the profi les obtained in people living 

with pain can be misinterpreted because of the 

physical symptoms reported by these patients. 

This is because the test is standardized on the 

basis that no physical illness is present and so 

when a person with pain or other physical illness 

endorses questions that confi rm back pain or pain 

in other joints this increases scores on hypochon-

driasis and hysteria scales that may be incorrectly 

interpreted as evidence of psychological illness 

 [15] . Patients may also dislike the test ’ s emphasis 

on psychopathology. 

 The SCL - 90 is a 90 - item checklist general assess-

ment of emotional distress that provides a global 

index score as well as nine subscale scores. It is a 

relatively brief measure including individual items 

that may pertain specifi cally to persons with 

chronic pain. Its disadvantages include the high 

correlation between subscales and the absence of 

validity scales to detect subtle inconsistencies in 

responses. 

 The MBHI, another popular measure for assess-

ing mood and personality among patients with 

pain, includes 150 true – false items and offers 20 

subscales that measure: (a) styles of relating to pro-

viders; (b) psychosocial stressors; and (c) response 

to illness. The scales are not subject to misinterpre-

tation due to physical symptoms. Unlike other 

measures, the MBHI emphasizes medical rather 

than emotional concerns. 

 The BDI assesses depressive symptoms in 

patients with chronic pain. This 21 - item self - report 

questionnaire measures the severity of depression 

and is commonly used to evaluate the outcome of 

treatment. It is easy to administer and score, 

although one limitation is the potential for misin-

terpretation of an elevated depression score as a 

result of the frequent endorsement of somatic 

items (e.g. fatigue, sleep disturbances and loss of 

sexual interest) by patients with chronic pain. The 

Center for Epidemiologic Studies Depression Scale 

(CES - D) is an additional tool for assessment of 

depressive symptoms in patients with pain  [16] . 

 The HADS is a 14 - item scale designed to assess 

the presence and severity of anxious and depres-
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INTRP are at greatest risk for poor treatment 

outcome.   

  Substance  a buse  a ssessment 

 A variety of traditional assessment measures are 

used to identify patients with pain who are 

addicted, although most were developed for other 

purposes. The Minnesota Multiphasic Personality 

Inventory and related scales (e.g. MacAndrew 

Alcoholism Scale) have been used to detect medi-

cation abuse in patients with pain, but the results 

have been equivocal. Structured interview meas-

ures have been published for assessment of alco-

holism and drug abuse based on DSM - IV criteria 

 [32] , but they have not been validated in persons 

with chronic pain. Although traditional substance 

abuse assessment tools may be useful for persons 

with a severe substance abuse disorder (e.g. the 

CAGE Questionnaire or Michigan Alchoholism 

Screening Test), they are not the best for persons 

with chronic pain because they may be insensitive 

to medication abuse or indicate abuse when none 

exists. 

 Other measures were developed to screen 

patients with pain for addiction risk or potential. 

The 5 - item Opioid Risk Tool, a checklist completed 

by the clinician, is a validated questionnaire that 

predicts which patients will display aberrant drug -

 related behaviors  [33] . The Pain Assessment and 

Documentation Tool, a scale also completed by the 

clinician, provides a detailed means of document-

ing patient progress that helps record a patient ’ s 

care objectively  [34] . 

 The Screener and Opioid Assessment for Patients 

with Pain (SOAPP - R), a 24 - item self - administered 

screening tool developed and validated for patients 

with chronic pain being considered for long - term 

opioid therapy predicts aberrant medication -

 related behaviors  [35] . The Current Opioid Misuse 

Measure (COMM) is a 17 - item questionnaire that 

recently was developed and validated for patients 

with chronic pain already receiving long - term 

opioid therapy  [36] . Reasonably good sensitivity 

and specifi city have established the COMM as a 

brief but useful self - report measure of current aber-

rant drug - related behavior.  

ceived control. This self - report instrument was 

created specifi cally for patients with chronic pain 

and can be useful in classifying those patients into 

three categories: dysfunctional, interpersonally 

distressed and adaptive copers. Strong evidence 

supports the presence of these three groups in 

the assessment of patients with chronic pain. 

Other functional measures include the Oswestry 

Disability Questionnaire  [22] , Chronic Illness 

Problem Inventory  [23] , the Waddell Disability 

Instrument  [24] , the Functional Rating Scale  [25]  

and the Back Pain Function Scale  [26] .  

  Pain  b eliefs and  c oping 

 Pain perception, beliefs about pain and coping 

mechanisms are important in predicting the 

outcome of treatment. Unrealistic or negative 

thoughts may contribute to increased pain and 

emotional distress, decreased functioning and 

greater reliance on medication. Certain patients 

presenting with chronic pain are prone to mala-

daptive beliefs about their condition incompatible 

with the physical nature of their pain  [27] . Patients 

with adequate psychological functioning exhibit a 

greater tendency to ignore their pain, use coping 

self - statements and remain active in order to divert 

their attention from their pain  [27] . 

 Because effi cacy expectations have been shown 

to infl uence the efforts patients will make to 

manage their pain, measures of self - effi cacy or per-

ceived control are useful in assessing a patient ’ s 

attitude. A number of self - report measures assess 

coping and pain attitudes. The most popular tests 

used to measure maladaptive beliefs include the 

Coping Strategies Questionnaire (CSQ)  [28] , the 

Pain Management Inventory (PMI)  [29] , the Pain 

Self - Effi cacy Questionnaire (PSEQ)  [30] , the Survey 

of Pain Attitudes (SOPA)  [5]  and the Inventory of 

Negative Thoughts in Response to Pain (INTRP) 

 [31] . Patients who have a high score on the 

Catastrophizing Scale of the CSQ, who endorse 

passive coping on the PMI, who demonstrate low 

self - effi cacy regarding their ability to manage their 

pain on the PSEQ, who describe themselves as disa-

bled by their pain on the SOPA and who report fre-

quent negative thoughts about their pain on the 
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  Future  d irections 

 Rapid changes in the way healthcare services are 

offered have led to a need for brief, reliable and 

valid measures that establish need for service and 

monitor effi cacy of treatment. A focus on account-

ability and effi cacy has encouraged implementa-

tion of ongoing assessment, with preference given 

to treatments tailored to the individual with evi-

dence of improvement. 

 In light of these changes, the economic effi -

ciency of treatment for chronic non - cancer pain 

will be under increased scrutiny. While evidence 

exists for the cost - effectiveness of therapy for 

chronic pain, such treatment may not meet the 

criterion of increased benefi t with limited cost. 

Early and ongoing psychological assessment 

may help in identifying those individuals who 

will and do benefi t most from certain pain thera-

pies. Documentation of increased function and 

decreased healthcare utilization among certain 

patients as a result of pain therapy would support 

the continuation of pain management programs. 

The role of electronic and web - based assessment 

may play an important part in addressing these 

needs in the future.  
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  Chapter 11 

Introduction to  m anagement  

  Mary     Lynch  

  Dalhousie University, Halifax, Nova Scotia, Canada; Pain Management Unit, 
Queen Elizabeth II Health Sciences Center, Halifax, Nova Scotia, Canada       

   Overview 

 All pain management should take place within the 

context of a biopsychosocial approach where the 

role of the clinician is to assist the patient in 

becoming an active participant in their own 

healthcare. The following chapters address in 

detail pain management from different biological, 

psychological and social perspectives, with the 

interest in this chapter focusing on integration of 

the approaches so as to assure all facets of care 

are addressed. The principles of healthful living 

and therapeutic exercise should be a part of every 

patient ’ s care. In addition, most people living with 

pain will benefi t from strategies for relaxation 

along with cognitive approaches to deal with the 

pain day to day. Details of treatment approaches 

are presented in the following chapters. This 

chapter provides an overview of the four steps 

needed in the management of pain (Table  11.1 ).    

  Start with the  b asics 

  Step 1: Listen    

  Pain  m anagement  b egins the  m inute 
 y ou  s tart to  l isten 

 The importance of facilitating the patient ’ s narra-

tive was reviewed in Chapter  7 . This is a therapeu-

tic way to collect information as there  “ is the need 

of ill people to tell their stories, in order to con-

struct new maps and new perceptions of their rela-

tionship to the world ”   [1] . The Stone Center Study 

Group on Women with Chronic Illness and 

Disability state that  “ Giving voice to one ’ s experi-

ence with illness is courageous ”  and note that 

courage can inspire growth  [2] . In this way the 

 “ therapy ”  starts the minute you start to listen.  

  Step 2: Communicate the 
 d iagnosis  c learly    

  Establish and  c ommunicate 
the  d iagnosis 

 In determining treatment one must fi rst establish 

the diagnosis as far as possible. As presented in 

more detail in previous chapters, chronic pain may 

or may not have a defi nitive explanation in tissue 

pathology. In the former case, the pain and related 

disability may result from a sustained sensory 

abnormality occurring as a result of ongoing 

peripheral pathology, such as chronic infl amma-

tion. It may also be autonomous and independent 

of the trigger that initiated it as in post - traumatic 

or postsurgical neuropathic pain. Thus, patients 

may present with nociceptive pain (pain due to 

tissue damage), neuropathic pain (pain due to 

pathology in neural systems) or a combination 

of both. When there is no identifi able medical or 

biological explanation, the biopsychosocial model 

encourages a stronger emphasis on psychophysio-

logical and social explanations of functional symp-

toms  [3] . In addressing management it is important 
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diagnosis of a neuropathic component to the pain. 

In this case it is appropriate to explain that the 

nerves that convey pain - related information are 

alive and can be changed after injury such that 

they become sensitized or  “ stuck in the on ”  posi-

tion like a light switch that cannot be turned off. 

The patient may have been previously diagnosed 

with Crohn ’ s disease or recurrent renal stones and 

suffering from pain in the absence of a documented 

Crohn ’ s exacerbation or presenting with pain that 

persists between renal stones. In this case it is 

important to explain to the patient that they are 

probably suffering from visceral hyperalgesia  [4]  or 

neuropathic pain in the gut. When one is unable to 

make a specifi c diagnosis it is important to explain 

that cancer and other structural pathologies have 

been ruled out, that you believe the patient is in 

pain and support them in developing a plan for 

management. There are many excellent self - help 

books about pain as well as resources online. 

Encourage your patient to read about the pain and 

self - management strategies, but do so actively with 

the patient as there also is considerable misinfor-

mation online. 

 As you discuss the diagnosis, be as precise as pos-

sible. Avoid the term chronic pain syndrome. As 

described by Merskey over a decade ago, this term 

 “ encourages the practitioner to neglect the respon-

sibility for establishing the precise contribution of 

physical and psychological problems to the overall 

state of the patient. It is much better to make two 

diagnoses and estimate their importance ”   [5] . In 

this case, one might make a diagnosis of lumbar 

spinal or radicular pain after failed spinal surgery 

complicated by depression, anxiety or grief. There 

may also be a component of grief related to job loss 

complicated by signifi cant fi nancial stress. Explain 

all of this to the patient along with the importance 

of addressing all in treatment. 

 It is unusual for there to be no explanation for 

the pain. In most patients there will be an identifi -

able precipitating event or series of events that will 

assist with the diagnosis, along with physical fi nd-

ings such as postural or muscular asymmetries, 

sensory abnormalities or abnormalities on palpa-

tion. However, in some cases it may be diffi cult to 

establish a diagnosis. In these cases it is important 

to consider both disease - based (e.g. diabetic neu-

ropathy, lumbar radiculopathy, cervical sprain) 

and mechanistic (e.g. nociceptive, infl ammatory, 

neuropathic) aspects of the pain. It is also impor-

tant to reassure the patient as to the reality of their 

experience even when there is not an identifi able 

etiology. One must also consider comorbidities 

(e.g. medical, psychiatric or substance abuse condi-

tions), as well as additional aspects relating to the 

consequences of pain and disability and the state 

of the patient ’ s overall health (e.g. psychosocial 

issues, metabolic and circadian factors, decondi-

tioning) all of which can infl uence the experience 

of pain. For this reason all management should 

take place within a holistic active participatory 

context. 

 You must communicate the diagnosis to the 

patient in clear unambiguous terms. In most cases 

the pain will have come on in the context of illness 

or injury and will have persisted beyond the time 

where healing should have taken place. The pres-

ence of allodynia or hyperalgesia may support a 

  Table 11.1    The four steps of good pain management. 

   Step 1: Listen   
  Narrative or telling one ’ s story of pain is therapeutic so 

the treatment starts the minute you start to listen  

   Step 2: Communicate the diagnosis clearly   
  In order to come to terms with a chronic pain diagnosis, 

understanding regarding the cause along with an 

active plan for management are essential  

   Step 3: Review healthful living   
  Proper nutrition  
  Quit smoking  
  Balance of activities and rest  
  Good sleep hygiene  
  Exercise program within pain tolerance  

   Step 4: Consider pain reduction treatment options in 

biological, psychological and social domains   
  Medical  
     Pharmacotherapy  
     Neuromodulation  
     Surgery  
  Psychological: assure psychosocial issues are identifi ed 

and addressed in management  
  Physical and rehabilitation  
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patient must understand that before chronic pain 

they may have been able to get away with abusing 

their body. Now that they have pain it is important 

to  “ live right. ”  This includes proper nutrition, quit-

ting tobacco smoking, pacing activities, adequate 

sleep or down time and a basic exercise program. 

Nutrition and exercise are reviewed in Chapters  13  

and  24 , respectively. The majority of people living 

with chronic pain report problems with sleep. 

Recent research and management are reviewed in 

the excellent IASP Press book,  Sleep and Pain   [12] . 

At the primary care level all practitioners should 

review the basics of sleep hygiene with the patient 

and these are summarized in Table  11.2 . The 

importance of quitting smoking is obvious with 

regards to general health but what many patients 

may not know is that chronic exposure to nicotine 

increases the chances of neural sensitization and 

they may be making their pain worse. In addition, 

it is well established that chronic smoking exacer-

bates autoimmune disease including rheumatioid 

arthritis  [13] , Crohn ’ s disease  [14]  and multiple 

sclerosis  [15]  which often present with severe pain.    

to remember that medically unexplained pain is 

not caused by psychopathology  [6 – 8] . The biopsy-

chosocial explanations needed are developed else-

where in this volume. The therapeutic process in 

patients with medically unexplained symptoms 

depends on a process of negotiation which requires 

dialog  [9] . As with all patients, the therapeutic 

process thrives within an atmosphere of trust 

between healthcare professional and patient. Clear 

direct communication is critical. It is best to 

acknowledge that we as health professionals 

cannot explain everything, that we have ruled out 

serious illness such as cancer, infl ammatory arthri-

tis, etc., and that we are going to assist the patient 

with management of their pain to the best of our 

ability. The multidisciplinary approach to pain 

management supported in this volume encourages 

utilizing the resources of other healthcare profes-

sionals when appropriate. Patients report a high 

level of satisfaction with pain care even when the 

pain remains and research has suggested this is 

related to the patient – provider relationship and 

their appreciation for the providers mere voicing 

of interest in adequate pain treatment  [10,11] .  

  Step 3: Review  h ealthful  l iving    

  Pain  m anagement  i s a  j oint  e ffort 

 Emphasize that pain management must involve a 

joint effort where the patient will have to do their 

part in managing their own pain. As healthcare 

professionals we will do everything we can do to 

reduce the pain where possible but there are key 

steps the patient must take to reduce pain and 

improve health. 

 There is growing support that self - management 

approaches are effi cacious and cost effective in 

chronic diseases including pain. Self - management 

is reviewed in more detail in Chapter  22 . Here I 

emphasize that all clinicians, regardless of back-

ground or setting, should review the basics of 

healthful living. People living with pain are as het-

erogeneous as the general population so for some 

there will already be an understanding of the need 

to live a healthy lifestyle. For others it will take 

some time for them to  “ get it. ”  In this case the 

  Table 11.2    Basic principles of sleep hygiene. 

   Regular sleep – wake pattern   
  Arise same time every day  
  Avoid long naps (keep to  < 30 minutes/day)  
  Regular meals and avoid large meals before bed  
  Limit bedroom activities to sleep and sex  
  Establish relaxing bedtime ritual  

   Environmental factors   
  Adequate light in morning  
  Hot bath1.5 – 2 hours before bed (to raise core 

temperature)  
  Keep clock face turned away  
  Keep environment dark and cool  
  Use white noise machine to  ↓  background noise  

   Regular exercise   
   Drugs   
  Avoid nicotine several hours before bed  
  Limit alcohol   as it fragments sleep as metabolized  
  No caffeine for 8 hours before bed  
  Avoid over - the - counter sleep medications  
  Assure no stimulants before bed  

  Source : Summarized from Smith  &  Haythornthwaite  [22] . 
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pain control. There is also signifi cant individual 

variation in response to medications. For this 

reason it is important to take an individual 

approach to each patient and adjust dosage accord-

ing to treatment response while minimizing side 

effects. It is also appropriate to use a combination 

of agents with different mechanisms of action in 

an effort to obtain adequate pain control. This 

combination approach has been supported by ran-

domized double blind placebo controlled trials 

which found that gabapentin and morphine com-

bined achieved better analgesia at lower doses than 

when the agents were used alone  [20]  and a combi-

nation of nortriptyline and gabapentin was supe-

rior to the single agent  [21] . Details regarding these 

agents and other emerging medications are pre-

sented in the following chapters.  

  Interventional and  s urgical  t herapies 

 In properly selected patients, diagnostic or thera-

peutic blocks, neuromodulation or surgical appro-

aches may be appropriate. The details regarding 

these approaches and appropriate indications are 

presented in Chapters  19  –  21 .  

  Exercise  m anagement and 
 p hysical  s trengthening 

 Pain will often lead to decreased movement, pos-

tural asymmetry, loss of strength and eventually 

deconditioning. This will lead to additional prob-

lems complicating the patient ’ s original pain 

condition and must be addressed. Approaches 

offered through physiotherapy and rehabilitation 

programs are reviewed in Chapter  21 .  

  Psychological  t herapies 

 The assessment and management of psychosocial 

aspects of pain are critical in assisting the patient 

presenting with pain (Chapters  10  and  23 ). Chapter 

 24  reviews the fact that psychosocial variables such 

as catastrophic thinking and fear of movement are 

signifi cant determinants of persistent pain and 

disability and response to all forms of treatment. 

Psychological and self - management interventions 

  Step 4: Consider  p ain  r eduction 
 t reatment  o ptions in  b iological, 
 p sychological and  s ocial  d omains    

  Medical:  p harmacological,  i nterventional 
and  s urgical 

 In many cases patients may benefi t from medical 

approaches including medications, interventional 

therapies such as injection, or surgical approaches. 

  Pharmacotherapy 

 Recent reviews have identifi ed several key groups 

of medication for which there is high quality 

evidence supporting effi cacy in the management 

of chronic pain  [16] . This evidence has been 

used to develop recommendations and treatment 

algorithms for pharmacological management of 

chronic neuropathic pain  [17,18]  and chronic pain 

in general  [16,19] . 

 The agents for which there is well - established 

evidence of analgesic effi cacy include the non -

 steroidal anti - infl ammatory drugs (NSAIDs), the 

tricyclic antidepressants, specifi c anticonvulsants 

and the opioids. The cannabinoids have good 

support to justify their use as a second or third line 

treatment and there is growing evidence that spe-

cifi c topically delivered agents are effective as sole 

agents in mild to moderate pain with potential to 

be used in combination with systemic therapy in 

moderate to severe pain. 

 Once the physician has established the working 

diagnosis and has identifi ed that analgesic medica-

tion is necessary, the usual approach is to start with 

a non - opioid analgesic such as a NSAID or acetami-

nophen for mild to moderate pain. If this is inade-

quate, and if there is an element of sleep loss, the 

next step is to add an antidepressant with analgesic 

qualities. If there is a component of neuropathic 

pain, then a trial of one of the anticonvulsant anal-

gesic agents is appropriate. If these steps are inade-

quate, then an opioid analgesic may be added. 

Cannabinoids and topical agents may also be 

appropriate as single agents or in combination 

 [16] . In an individual patient, one or several mech-

anisms may be at play in the etiology of the pain 

and more than one agent may be necessary for 
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have demonstrable effectiveness in painful distress 

and pain - related disability.  

  Complementary  t herapies and 
 i ntegrative  h ealthcare 

 Many patients seek relief through complementary 

therapies such as acupuncture, Qigong, massage, 

osteopathy and other complementary therapeutic 

approaches. The fi eld of  “ integrative medicine, ”  

using a combination of conventional medical 

approaches along with the complementary thera-

pies, has application in pain management. The 

growing research regarding an integrative approach 

has been reviewed in Chapter  25 .    

  Conclusions 

 The steps to good pain management include listen-

ing, communicating the diagnosis of the pain 

clearly and, where the diagnosis is unclear after 

appropriate investigation, assuring the patient 

there is no serious medical pathology with support 

for broader lifestyle management and engagement 

in self - management care. Reassure the patient you 

believe they are in pain and use a biopsychosocial 

approach where the role of the clinician is to assist 

the patient in becoming an active participant in 

their own healthcare using treatments presented 

in the following chapters.  
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   Introduction 

 The impact of chronic pain on the individual, the 

family, society and health services is impressive 

and frightening. In an ideal world, every individ-

ual with chronic pain would have the opportunity 

for assessment and treatment at a specialist pain 

clinic, where the management strategies described 

in this book can be utilized effectively. This is 

neither practical nor affordable. 

 Twenty percent of the population experiences 

chronic pain  [1] , and a more conservative 7% has 

 “ signifi cant ”  chronic pain (needing frequent treat-

ment and healthcare advice)  [2] . In reality, only a 

small proportion of those with chronic pain are 

seen in a pain clinic  [1] . For example, in the UK, a 

clinic serving a population of some 500,000 might 

expect to see 500 new referrals each year (0.1% of 

the population) and Peng  et al .  [3]  noted 49,000 

consultations per year to multidisciplinary Pain 

Treatment Centres in Canada (also 0.15% of the 

population). 

 Between 0.5% and 2% of those with chronic 

pain are seen each year in a pain clinic  [1] . The 

great majority of the remainder are treated in 

primary care, if at all  [4] . Many attend complemen-

tary or other community - based therapists, and 

others attend other specialist clinics for specifi c 

diagnoses. Nonetheless, the majority are in some 

form of communication with their primary care 

physician, on a regular or ad hoc basis  [5] , and even 

those attending other clinics are generally referred 

from, and return to, primary care. Given the high 

prevalence and impact of chronic pain in their 

practice population (Chapter  2 ) and the fact that 

individuals with chronic pain consult their 

primary care physician up to fi ve times more fre-

quently than those without  [6] , it is important that 

every general practitioner (GP, or family doctor) 

has some knowledge of chronic pain and the 

ability to manage it in a holistic context. This 

knowledge and skill should be shared by the wider 

primary care or community - based team, including 

nurse practitioners and other health professionals. 

 The aim of this chapter is to address this manage-

ment in primary care, and takes as its starting point 

the assumption that the pain in question has been 

brought to the GP and that all reasonable attempts 

have been made to investigate and treat its cause, 

where appropriate. 

 A specifi c diagnosis or cause of chronic pain will 

often not be possible or feasible to confer in 

primary care. For example, there are over 100 diag-

nostic pathophysiological subclassifi cations of 

chronic back pain  [7] , one of the most prevalent 

of which is  “ idiopathic. ”  For most primary care 

Clinical Pain Management: A Practical Guide

Edited by Mary E. Lynch, Kenneth D. Craig and Philip W.H. Peng

© 2011 Blackwell Publishing Ltd.  ISBN: 978-1-444-33069-4



Clinical Pain Management: A Practical Guide

98

effective management. However, the danger is that 

this becomes the focus of management in primary 

care, at the expense of a more holistic approach 

including other treatment modalities. Both physi-

cian and patient may collude in routine adminis-

tration of repeat prescriptions without proper 

review, despite evidence that most chronic pain 

patients are dissatisfi ed with the benefi t they are 

experiencing from medications  [1] . 

 The absence of widely agreed, evidence - based 

referral guidelines tends to promote the low profi le 

of chronic pain in primary care, hamper its effec-

tive treatment, lead to inappropriate or insuffi cient 

referral and misses a major opportunity for educa-

tional intervention within primary care. There are 

several examples of evidence - based consensus 

statements that apply to aspects of primary care 

pain management, such as the use of opioids  [9]  

and guidelines for the management of certain 

conditions such as back pain  [10]  or neuropathic 

pain  [11] . Dissemination will be as important as 

their further development as new evidence 

becomes available to guide content.  

  Impact on  c linical  p ractice 

 Many of the principles outlined throughout this 

book represent the core of primary care medicine, 

including the biopsychosocial approach to whole -

 person care, and timely collaboration between the 

healthcare disciplines practicing in primary care. 

Assuming that the GP recognizes a diagnosis of 

 “ chronic pain, ”  and has excluded and/or addressed 

underlying medical causes and  “ Red Flag ”  condi-

tions (such as serious trauma, evidence of cancer or 

infection), he or she can quickly and expertly 

move to a rehabilitative model of management 

(Table  12.1 ). These management principles neither 

cease nor change after a referral has been made. 

The GP ’ s involvement in the case must continue 

during specialist care and, ideally, the pain special-

ist and the GP should collaborate in the care of the 

patient.   

 Importantly, the GP is well placed to identify 

some of the psychosocial factors that tend to lead 

to chronicity, impairment in function and reduc-

tion in quality of life, and to address those that 

physicians, investigation of these is neither possi-

ble nor fruitful, nor does it contribute importantly 

to decisions about primary care management. GPs 

should prepare patients at the outset for the possi-

bility that no cause may be found for their chronic 

pain. In other words,  “ chronic pain ”  itself should 

be considered high on the list of differential diag-

noses, but with suffi cient weight and clinical rele-

vance attached to that diagnosis.  

  Basic  m echanisms and the  s cientifi c 
 b asis for  u nderstanding the  s ubject 

 Management of chronic pain in primary care 

follows that of other chronic illness models. For 

this to be most effective, three things should 

ideally be in place: 

  1     An appreciation of the importance of chronic 

pain and comorbidities, its impact on function and 

quality of life, and its multidimensional assess-

ment and management.  

  2     Access to an evidence - based range of effective 

management strategies in primary care.  

  3     Practical evidence - based consensus on referral 

guidelines from primary care to specialist clinics, 

and on follow - up after clinic attendance.    

 Unfortunately, none of these three requirements 

can be demonstrated. Education about chronic 

pain is poorly represented in undergraduate and 

postgraduate training in primary care medicine, 

and application of the principles of its assessment 

and management from tertiary care settings to GPs 

is often unsatisfactory  [1] . There is also less oppor-

tunity for full assessment in primary care. For 

example, while a pain management program based 

on cognitive behavioral therapy can be shown to 

be effective in chronic pain  [8] , patients taking this 

program are fi rst fully assessed for their suitability, 

and fi ltered accordingly, before they receive multi-

disciplinary care. 

 There is good evidence for the limited benefi t of 

pharmaceutical interventions in many chronic 

pain conditions, with studies generally showing 

around 35% improvement in pain, and 40 – 50% of 

patients obtaining some benefi t. Prescribing is 

one of the main responsibilities of the primary 

care physician, and therefore an opportunity for 
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a full physical, psychological and social assess-

ment, an advantage in primary care is that the phy-

sician usually has known the patient and his or her 

family and circumstances for several years. 

Comorbidities including sleep disturbance, depres-

sion, anxiety or other psychiatric symptoms need 

to be assessed and treated. 

 The next important step is to determine, where 

possible, the type of pain: nociceptive, neuro-

pathic or mixed. A full neurological examination is 

not required in primary care, but a basic clinical 

assessment can determine the extent of neuro-

pathic involvement  [14]  and this will be an impor-

tant guide to the most effective treatment to 

alleviate pain.  

  Pharmacological  t reatment 

 Although pharmacological treatment is likely an 

important component, it is important to recognize 

that it is only one component of the overall man-

agement. There is now good evidence and consen-

sus available to support effective prescribing in 

musculoskeletal pain  [15] , neuropathic pain  [11]  

and for the use of opiates for chronic pain in 

primary care  [9] . GPs should be familiar with 

the use of analgesics, and the World Health 

Organization pain ladder (and particular care with 

the use of strong opioids)  [16] . 

 The most important part of prescribing for 

chronic pain is regular review of the patient, 

adjusting medicines and dosage according to 

apparent effectiveness (based not only on assess-

ment of pain levels, but also on improvement in 

function), adverse reactions and interactions, and 

misuse/abuse behaviors. Regular review should be 

ongoing, must include repeated brief assessment of 

general health and contributes to the holistic 

approach while avoiding one of the frequent criti-

cisms leveled at GPs in chronic pain  –  an apparent 

lack of concern or failure to address patients ’  full 

spectrum of needs  [1] . Medication review must 

consist of more than simply initiating treatment 

then signing repeat prescriptions. 

 Opioids can be both under -  and over - utilized in 

primary care. Moderate or strong opioids, if used 

appropriately, represent a safe and effective form 

can be addressed. In back pain, psychosocial 

 “ Yellow Flags ” , psychosocial barriers to recovery, 

have been introduced  [13] . Many of these are ame-

nable to detection and modifi cation in primary 

care (Table  12.2 ). Addressing  “ Yellow Flags ”  more 

widely may help prevent chronic pain and/or min-

imize disability.    

  Features of  b est  c linical  p ractice 
for  m anaging  c hronic  p ain in 
 p rimary  c are 

  General  c onsiderations 

 After excluding treatable causes of chronic pain, 

the starting point for its management in primary 

care is therefore the same as in secondary care: 

to manage the individual rather than the pain. 

Although time constraint is an important barrier to 

  Table 12.1    Components of a rehabilitative approach 

to chronic pain management  [12] . In chronic pain, 

rehabilitation is often the aim of management, rather than 

cure. The overall aim is to maximize future quality of life. 

  Assessment  
  Education  
  Improving physical condition  
  Recovery or maintenance of activities  
  Relaxation and sleep management  
  Medication reduction  
  Improving mood and confi dence  
  Improving social functioning  
  Improving socioeconomic circumstances  
  Managing relapse  

  Table 12.2    Psychosocial barriers to recovery. 

  Myth that pain and activity are harmful  
   “ Sickness behaviors ”  (e.g. extended rest)  
  Low or negative mood, social withdrawal  
  Treatment expectations that do not fi t best practice  
  Problems with claim and compensation  
  History of back pain, time off, other claims  
  Problems at work, poor job satisfaction  
  Heavy work, unsociable hours (shift work)  
  Overprotective family or lack of support  



Clinical Pain Management: A Practical Guide

100

of evidence from other conditions and settings. 

They include management of comorbidity, and 

referral within the multidisciplinary establishment 

that is primary care, for primary care is a team 

activity. The team includes, but is not restricted to, 

members of the following disciplines: GP, nurses 

(e.g. practice nurse, district nurse, health visitor), 

practice staff, physiotherapist, occupational thera-

pist, pharmacist, counselor or behavioral therapist, 

social worker and complementary therapists. 

 It is most important to emphasize the need 

for individual tailoring of management, and its 

ongoing nature, before and after referral. Good 

personal knowledge of the patient, good commu-

nication skills (especially listening) and frequent 

review are essential. 

 Specifi c interventions have been found to be 

effective in primary care or the community. In 

contrast, many interventions have been found to 

be ineffective, or only marginally effective in 

primary care (Table  12.3 ). It is important to recog-

nize that absence of evidence for effectiveness of 

these interventions is not the same as evidence of 

absence of effectiveness.   

 Primary care management must therefore be 

based on guidance  [19] , evidence, including non -

 randomized trials, expert consensus and individual 

experience. Examples of innovative primary care 

approaches that have not (yet) been subjected to 

of pain treatment in some patients  [17] . With 

careful prescribing, regular review, titration and 

fl exibility of dosage and attention to regulatory 

procedures, they can be prescribed by GPs, and can 

lead to improved outcomes in the long term  [18] . 

Stigma, and concerns about addiction and side 

effects  [11] , often limit their use and should be 

addressed. However, opioids are frequently not 

effective, and side effects, dependence, tolerance, 

hyperalgesia and abuse/misuse do occur. Caution 

should be deployed in their initiation by GPs, with 

clear goals of care and adequate pre - emptive man-

agement of side effects, including constipation, 

being established. When there is a history of 

misuse or abuse of prescription or non - prescription 

drugs it is often best reserved for the specialist pain 

clinic to initiate these medications. In most situa-

tions the GP should be confi dent in continuing 

their prescription, under monitored conditions. 

 Specialist pain physicians should recognize that 

primary care physicians often feel uncomfortable 

prescribing opioid and other medications used in 

the management of chronic pain. Clear sugges-

tions and/or instructions about how to prescribe 

these medications are needed in consultation 

reports and follow - up letters. Direct communica-

tion, for example by telephone, between physi-

cians often leads to enhancement and clarity of 

care. Physicians in both settings need to  “ make the 

time ”  available to ensure this happens. 

 Irrespective of the drug(s) prescribed, it is impor-

tant at the outset of treatment to discuss likely side 

effects (to prepare the patient and guard against 

treatment withdrawal) and agree on goals of treat-

ment. These goals should be realistic  –  the patient 

should not normally expect complete resolution of 

pain, but can reasonably expect an improvement 

(30% reduction of a pain intensity score). The goals 

should form the basis of review, and if they are not 

being met, a re - evaluation or change of therapy is 

indicated. This strategy should also apply to the 

use of other non - drug treatments.  

  Non -  p harmacological  t reatment 

 Other reasonable approaches to management are 

based on consensus, experience and extrapolation 

  Table 12.3    Primary care – community interventions. 

    Effective  interventions 
in primary care or the 
community  

    Ineffective , or marginally 
effective, interventions 
in primary care  

  Pharmacological 

interventions in early 

back pain  [20]  

 Pain management 

program for chronic 

back pain  [21]  

 Back schools  [22]  

 Public information  [23]  

 Alexander technique in 

chronic back pain  [24]  

  “ Collaborative care ”  [25]   

  Training in lifting 

(systematic review)  [26]  

 Physiotherapy in whiplash 

injury  [27]  

 Manipulation  + / –  exercise in 

back pain  [28]  

 GP - based psychological 

intervention in back pain 

 [29]   
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can be offered. Some pain services have strategies 

for patients to be reviewed in person, in a group 

setting or by phone to reinforce coping strategies. 

Resources need to be given to community practi-

tioners to support these strategies to avoid repeated 

fruitless referrals. 

 Usually, the patient will continue to attend 

primary care throughout his or her period of attend-

ance at the specialist clinic. During this stage, man-

agement of chronic pain should be regarded as a 

collaboration between GP and specialist.  

  How  e lse  c an  s pecialists  s upport 
 p rimary  c are? 

 The most important functions of a specialist pain 

clinic or physician are to be accessible to and to 

collaborate with the primary care physician. Often, 

specialist pain clinics have long waiting lists, are 

overburdened and unable to respond to requests 

for assistance. New approaches to dealing with 

these requests are needed. Many can be addressed 

by a short telephone call between physicians or 

between a primary care physician and another care 

provider (e.g. psychologist, nurse) in a specialist 

pain clinic. Telephone consultation programs that 

can be easily accessed on short notice would allow 

care options to be discussed and then initiated by 

the primary care physician. Mentoring programs, 

whereby one specialist can mentor a number of 

primary care physicians, have been shown to be 

benefi cial in mental health care and are now being 

introduced into chronic pain care. 

full randomized controlled trials are shown in Table 

 12.4 . Other coordinated primary – secondary care 

collaborations can be explored, such as Managed 

Clinical Networks, an 18 - week Commissioning 

Pathway for Chronic Pain and multidisciplinary 

review during incidental hospitalization, with a 

view specifi cally to subsequent liaison with primary 

care teams.   

 This list is not exhaustive, but portrays some of 

the imaginative approaches that can be applied 

collaboratively in primary care, based on reasona-

ble expectation of effectiveness.  

  Referral to  s pecialist  p ain  c linic 

 Referral to a pain specialist clinic should be consid-

ered in some cases. Broad reasons for referral are 

shown in Table  12.5 .   

 Many patients attend secondary and/or tertiary 

pain management services with high expectations 

that their pain will be cured. This is often not real-

ized, and realistic goal - setting is important at the 

time of referral. On discharge, the patient should 

have a greater understanding of why they have 

pain, the external infl uences that aggravate their 

symptoms and both a self - management and a crisis 

plan. Many patients with continuing symptoms 

fi nd diffi culty in accepting that nothing further 

  Table 12.4    Innovative primary care approaches. 

  Interdisciplinary primary care - based pain clinics  
  Nurse - led pain clinics  
  Pharmacist - led interventions ( “ Medicines Use Review ”  

in a community pharmacy or a practice - based 

pharmacist)  
   “ Fast track ”  back pain services  
  Training of non - psychologist professionals (e.g. 

physiotherapists) in cognitive behavioral training  
  Formal/informal education of health professionals, 

including  “ GPs with a specialist interest ”  in pain  
  Community pain management programs  
  Telemedicine and teleconsult programs between GPs 

and specialists  
  Mentorship programs between GPs and specialists  
  GP liaison with occupational health services to maximize 

function, work capacity and minimize disability  

  Table 12.5    Broad reasons for referral. 

  Inadequate pain control achieved despite treatment 

according to the above principles  
  Consideration of specialist interventions (spinal cord 

stimulation, nerve block or strong opioids)  
  Access to a specialist interdisciplinary team and/or pain 

management program  
  Specifi c patient request (for reassurance or  “ second 

opinion ” )  
  Confi rmation that all reasonable approaches have 

already been explored  
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impact on daily life, and treatment .  Eur J Pain  

 10 : 287  –  333 .  

     2       Smith   BH  ,   Elliott   AM  ,   Chambers   WA    et al . 

( 2001 )  The impact of chronic pain in the com-

munity .  Fam Pract   18 :  292  –  299 .  

     3       Peng   P  ,   Choiniere   M  ,   Dion   D    et al .;  STOPPAIN 

Investigators Group . ( 2007 )  Challenges in 

accessing multidisciplinary pain treatment in 

Canada .  Can J Anaesth   54 : 977  –  84 .  

     4       Green   LA  ,   Fryer   GE  ,   Yawn   BP    et al . ( 2001 )  The 

ecology of medical care revisited .  N Engl J Med  

 344 : 2021  –  5 .  

     5       Haetzman   M  ,   Elliott   AM  ,   Smith   BH    et al . ( 2003 ) 

 Chronic pain and the use of conventional and 

alternative therapy .  Fam Pract   20 : 147  –  54 .  

     6       Von   Korff   M  ,   Dworkin   SF  ,   Le   Resche   L.   ( 1990 ) 

 Graded chronic pain status: an epidemiologic 

evaluation .  Pain   40 : 279  –  91 .  

     7       Merskey   H  ,   Bogduk   N  , eds. ( 1994 )  IASP Task 

Force on Taxonomy .  Classifi cation of Chronic 

Pain ,  2nd edn .  IASP Press ,  Seattle, WA .  

     8       Morley   S  ,   Williams Ade   C  ,   Hussain   S.   (0000) 

 Estimating the clinical effectiveness of cogni-

tive behavioural therapy in the clinic: evalua-

tion of a CBT informed pain management 

programme .  Pain   137 : 670  –  80 .  

     9      The Pain Society, the Royal College of 

Anaesthetists, the Royal College of General 

Practitioners and the Royal College of 

Psychiatrists . ( 2004 )  Recommendations for the 

appropriate use of opioids for persistent non - cancer 

pain .  

  10      http://www.topalbertadoctors.org/cpgs/back_

pain.html  Accessed September 18, 2009.  

  11       Dworkin   RH  ,   O ’ Connor   AB  ,   Backonja   M    et al . 

( 2007 )  Pharmacological management of neuro-

pathic pain: evidence - based recommendations . 

 Pain   132 : 237  –  51 .  

  12       Sullivan   MD  ,   Turner   JA  ,   Romano   J  . ( 1991 ) 

 Chronic pain in primary care: identifi cation 

and management of psychosocial factors .  J Fam 

Pract   32 : 193  –  9 .  

  13       Kendall   NAS  ,   Linton   SJ  ,   Main   CJ  . ( 1997 )  Guide to 

Assessing Psychological Yellow Flags in Acute Low 

Back Pain, Risk Factors for Long Term Disability 

and Work Loss . Accident Compensation 

Corporation and the New Zealand Guidelines 

 Another approach is to provide fax or email 

advice to the referring primary care physician, 

based on the information provided in the referral 

which can then be initiated while the patient waits 

for assessment. Good documentation needs to be 

provided in the referral. Triaging at the specialist 

clinic by a nurse or physician can enhance this 

process. Specialist pain clinics can develop collabo-

rative approaches to care with groups of primary 

care physicians to enhance clinical skills and 

resources at the primary care level. 

 Chronic conditions and chronic disease man-

agement are priorities in many healthcare systems. 

Chronic pain is a chronic disease. By providing 

multidisciplinary expertise and leadership, special-

ist pain clinics need to help develop programs in 

the community that allow patients to gain a better 

understanding of what pain is, comorbidities of 

pain, pain impact on the individual and families 

and to provide self - management skills to manage 

and cope with pain.   

  Conclusions 

 In conclusion, limited scientifi c evidence is availa-

ble to support the management of chronic pain in 

primary care, the high prevalence and impact 

within the primary care population means priority 

must be attached to the relief of suffering. The 

application of core primary care skills and experi-

ence, combined with evidence and consensus that 

is available, provide a reasonable approach for the 

primary care physician. Communication within 

the primary care team, and between physicians in 

primary and secondary/tertiary care, can maximize 

the effectiveness of available care. New innovative 

management approaches continue to be devel-

oped, and scientifi c evaluation in a community -

 based or primary care context is important to 

enable improved management of this important 

public health condition.  
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        Your medicine shall be your food and your food shall be 

your medicine  (Hippocrates)    

  Diet  a s an  a nalgesic  m odality 

 Dietary habits have a crucial role in the prevention 

or aggravation of multifactorial illnesses such as 

cancer, and coronary heart and rheumatic diseases. 

For example, the consumption of a Mediterranean 

diet, characteristically low in saturated fatty acids 

and high in unsaturated fatty acids, is associated 

with a lower incidence of coronary heart disease 

 [1] . Less explored, but no less plausible, is the idea 

that diet could also have a signifi cant role in the 

prevention of other multifactorial diseases such as 

chronic pain. Indeed, there are preliminary animal 

and human data associating diet with analgesia. 

Although a comprehensive review of these data is 

beyond the scope of this chapter, a few examples 

are worth mentioning. 

  Animal  s tudies 

 In rodents, changes in basic dietary ingredients 

have been shown to modify pain perception: 

sweetened liquid attenuated the responses of intact 

rats to experimental noxious heat stimuli  [2] ; rats 

fed with soybean oil developed increased tolerance 

to noxious heat  [3] ; tryptophan and taurine - rich 

diets decreased visceral and chronic neuropathic -

 like pain  [4] ; dietary supplements such as ginseng 

root  [5]  and tart cherry anthocyanins  [6]  decreased 

nociception in multiple acute and persistent pain 

models; and vitamin B complex reduced neuro-

pathic - like pain in nerve - injured rats  [7] .  

  Human  s tudies 

 Although most reports in humans are anecdotal, 

there are some solid scientifi c data supporting the 

use of diet as an analgesic modality: sucrose sup-

plementation decreased acute pain behavior in 

newborn infants undergoing painful procedures 

 [8] ; daily supplementation of fi sh oil was as effec-

tive as ibuprofen for relieving neck and back pain, 

and was benefi cial in reducing infl ammatory joint 

pain  [9] ; and daily supplementation of vitamin C 

decreased the risk of developing complex regional 

pain syndrome (CRPS) Type I in patients with wrist 

fractures  [10] . 

 Unfortunately, the limited amount of substanti-

ated data related to dietary analgesia is in stark con-

trast to public interest in this topic. The lack of 

interest among the scientifi c community is surpris-

ing considering the prevalence of chronic pain, its 
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devastating physical, emotional and social conse-

quences, and modern medicine ’ s limited ability to 

alleviate it. In this chapter we focus on the analge-

sic properties of a single food, soy, and its derived 

products. The research program described later in 

the chapter, from initial experiments in laboratory 

animals to clinical studies in chronic pain patients, 

could serve as a model for future studies testing 

potential analgesic properties of other dietary 

candidates.   

  Soybeans:  t heir  s ignifi cance and 
 d estiny in the  h uman  d iet 

 The spread of soybean cultivation, its multiplicity 

of uses, and its global economic, political and 

medical signifi cance set it apart from all other 

major food plants. The American Soybean 

Association reported that in the USA alone, 80.5 

million metric tons of soy were harvested in 2008. 

Soybeans are still perceived by many in the Western 

world as primarily an industrial crop or animal 

feed rather than as human food. However, they are 

in reality an extraordinarily versatile and rich food 

source, gradually attaining growing importance in 

the world ’ s food future. Widely available choices 

in today ’ s market, including shelves of soy dietary 

supplements and nutraceuticals containing soy 

isofl avones, are suffi cient proof of the increasing 

role of soybeans in our diet. 

 One of the advantages of soybeans over other 

plant foods is that they contain 30 – 40% protein, 

including all the amino acids essential for human 

nutrition. Soy products are almost equivalent to 

animal sources in protein quality but contain 

less saturated fat and no cholesterol. Traditional 

soy foods include tofu, miso and tempeh while 

 “ second generation ”  soy products, produced fol-

lowing chemical extractions and other forms of 

processing, include soy protein isolate and soy 

fl our. There are numerous foods incorporating 

these products as primary ingredients such as 

meatless burgers, dietary protein supplements and 

infant formula. Soy protein, soy oil and soy leci-

thin have also become an often - unnoticed pres-

ence in countless food items as additives or food 

extenders. 

 An increased interest in soy has stemmed from 

evidence of its many health benefi ts. The observa-

tion that Asian populations have lower rates of 

breast and prostate cancer as well as cardiovascular 

disease drew great attention to traditional Asian 

diets and soy consumption. Asians consume sig-

nifi cant amounts of soy protein, up to 80   g per 

day. While 25% of Americans consume soy foods 

or beverages at least once per week, per - capita 

soy protein consumption is less than 1   g per 

day. Although controversial, epidemiological and 

experimental data were strong enough to support a 

recommendation by the US Food and Drug 

Administration to increase daily dietary amounts 

of soy protein to at least 25   g for positive health 

benefi ts.  

  Hyponociceptive  e ffect of  s oy: 
 p reclinical  e vidence 

 An inadvertent fi nding in the laboratory more 

than a decade ago ignited interest in the effect of 

diet, especially soy, on nociception. At the time, 

the authors ’  research group had established a 

neuropathic - like pain model in rats by partial 

sciatic nerve ligation (PSL), mimicking CRPS Type 

II in humans  [11] . It was found that certain rat 

chows possessed a selected capability to decrease 

chronic neuropathic - like nociception in these rats. 

Unexpectedly, the common denominator of the 

analgesic diets was the amount of soy protein that 

the rat chow contained. The relationship between 

dietary soy and analgesia was thus extensively 

studied in two chronic pain models. 

  Neuropathic  p ain  m odel 

 Both soy protein and soy fat possess antinocicep-

tive properties in the PSL model of neuropathic 

pain. The perioperative consumption of diets 

consisting of 20% soy protein, rather than milk 

casein protein (used as a comparative control), sup-

pressed the development of chronic neuropathic -

 like pain behavior and strikingly reduced levels 

of allodynia and hyperalgesia in PSL - injured rats 

 [12] . Dietary soy protein may be a unique pre - 

emptive modality to prevent the development of 
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PSL hypernociception; the pain - suppressive prop-

erties of soy protein were predominantly the result 

of preoperative rather than postsurgical soy con-

sumption  [13] . 

 Soy fat also possesses hyponociceptive pro-

perties. Both soy protein and soy fat interact 

synergistically to decrease neuropathic - like hyper-

nociception following nerve injury  [14] . The con-

sumption of diets rich in soy fat brings about 

signifi cant changes in the fatty acid composition 

of the injured sciatic nerve. These changes are 

signifi cantly associated with hypoesthesia follow-

ing PSL nerve injury in rats, with an inverse cor-

relation between neural levels of omega - 3 

polyunsaturated fatty acids and levels of nocicep-

tion  [15] . It is therefore possible that dietary anal-

gesia is partially mediated through specifi c changes 

in the fatty acid content of the injured nerve.  

  Bone  c ancer  p ain  m odel 

 The analgesic properties of soy have also been 

examined using a murine model of bone cancer 

pain, created by injecting sarcoma cells into the 

medullary cavity of the femur  [16] . Soy protein -

 enriched diets were able to decrease nociception 

and reduce secondary hyperalgesia in this model. 

As in humans, bone cancer pain in rats can be of a 

mixed nociceptive – neuropathic type, where neu-

rochemical changes in the bone lead to central sen-

sitization and secondary hyperalgesia. It is possible 

that the same analgesic mechanisms of soy in the 

PSL model of neuropathic - like pain are also 

involved in the hypoalgesic effect in this model.   

  Hyponociceptive  m echanisms 
of  s oy 

 The identifi cation of specifi c antinociceptive 

soybean components is quite diffi cult given that 

soy protein alone contains numerous bioactive 

components, many of which could possess analge-

sic properties. While few pharmacological data 

exist for intact soy protein, details on certain com-

ponents found in commercial protein preparations 

are available. 

  Phytoestrogens ( i sofl avones 
and  l ignans) 

 Soy is a unique source of an abundance of phytoes-

trogens, mainly isofl avones. Out of all the compo-

nents of soy, the health benefi ts of phytoestrogens, 

especially genistein and daidzein isofl avones, have 

received the most attention from health experts 

and much public interest. Phytoestrogens inhibit 

various types of protein - kinase enzymes  [17] , have 

antioxidative properties  [18]  and possess immu-

nomodulatory as well as anti - infl ammatory quali-

ties  [19] . Indeed, genistein, a natural isofl avone 

from soy, reversed pain hypersensitivity in an 

animal model of human sciatic neuritis  [19] . In the 

PSL model, mid - range isofl avone plasma levels 

were associated with decreased nociception  [20] . 

Interestingly, the consumption of a traditional 

soy diet based on tofu, natto and miso results in 

median plasma levels of the isofl avones genestein 

and daidzein (approximately 280   nmol/L)  [21]  that 

are within the range of effective isofl avone plasma 

levels measured in rats  [20] .  

  Phenolic  a cids 

 Soy products contain numerous phenolic acids, 

mainly salicylic, chlorogenic, caffeic and ferulic 

acids. These compounds might have antinocicep-

tive effects due to their anti - infl ammatory and 

antioxidant properties  [22] .  

  Phytates 

 Commercial soy preparations contain substantial 

amounts of phytates, accounting for 60 – 90% of 

the seed phosphorus content. Phytates also possess 

antioxidative properties  [23] .  

  Saponins 

 These complex polysaccharides, bound to com-

pounds like steroids, have direct antinociceptive 

effects in addition to possessing anti - infl ammatory 

and immunostimulatory properties  [24] .  



Clinical Pain Management: A Practical Guide

110

  Soy  f at 

 Fat - mediated analgesia could be related to the fact 

that the composition of fatty acids in the diet in 

general has a critical role in determining tissue 

fatty acid composition  [25] . Tissue fats, specifi cally 

polyunsaturated fatty acids, have two main bio-

logical roles: 

  1     They are crucial components of cell membranes, 

where they are incorporated into phospholipids, 

playing an important part in maintaining struc-

tural integrity and function. Since the physical 

state of the neuronal membrane is pivotal for 

information transmission, dietary fatty acids may 

induce changes in neurophysiological, cognitive 

and behavioral variables, all of which can be impli-

cated in nociceptive response.  

  2     They serve as substrates for bioactive molecules 

such as prostaglandins, thromboxanes and leukot-

rienes, thus affecting immune and infl ammatory 

responses  [26] .      

  Analgesic  e ffect of  s oy  p rotein: 
 c linical  e vidence 

 The applicability of preclinical fi ndings to humans 

remains to be fi rmly established. To the best of our 

knowledge, no population studies have been con-

ducted comparing the prevalence of neuropathic 

pain in populations consuming soy - rich and soy -

 defi cient diets. Only a few studies have examined 

the possible association between soy protein and 

analgesia. 

 Diets enriched with soymilk, taken orally each 

day for 3 months (34   g soy protein/day), had a mild 

analgesic effect on cyclical menstruation - associ-

ated breast pain; 56% of healthy women reported 

favorable results  [27] . Daily consumption of 40   g 

soy protein for 3 months was found to be safe and 

effective in partially relieving pain and discomfort 

associated with osteoarthritis  [28] . However, daily 

consumption of beverages containing 20   g soy 

protein and 160   mg isofl avones for 6 weeks did not 

improve fi bromyalgia symptoms  [29] . 

 The analgesic effect of soy - enriched diets in 

patients with chronic postsurgical or post - traumatic 

neuropathic pain has been investigated in a multi-

ple - case pilot study. The main inclusion criterion 

was the existence of tactile allodynia, regardless of 

its location or exact etiology  [30] . For 6 weeks, half 

of the patients ’  daily protein consumption was 

exchanged with isolated soy protein powder (30 –

 55   g proportional to body weight), dissolved into 

their usual foods and drinks. In addition, patients ’  

added fat was replaced with soy sources such as soy 

oil and margarine. To maintain the diet isoenergetic 

and isonitrogenous, portion sizes of meat, fi sh, 

poultry and eggs were reduced by half and dairy 

products were omitted. At the end of the 6 - week 

dietary manipulation period, patients were fol-

lowed for an additional 6 weeks, during which time 

they resumed their regular diet. Fifteen out of 20 

patients recruited to the study were able to adhere 

to the study protocol despite the major dietary 

change and no serious adverse events were recorded. 

 A decrease in pain levels, although not signifi -

cant, was recorded for the whole group (baseline 

visual analog scale [VAS]: 71.8    ±    4.8/100 vs. post -

 soy VAS: 66.8    ±    5.0/100). However, there was a sig-

nifi cant positive correlation between the total 

amount of soy protein consumed and change in 

pain intensity (r    =    0.525;  p     =    0.045). As well, disa-

bility levels (Pain Disability Index) decreased sig-

nifi cantly after 6 weeks of soy - rich diet ( p     <    0.001) 

and correlated to the amount of consumed soy 

protein (r    =    0.631;  p     =    0.012). Unexpectedly, the 

average size of the dynamic tactile allodynia area 

decreased from 178    ±    40   cm 2  to 99    ±    25   cm 2  but this 

decrease did not reach statistical signifi cance 

( p     =    0.09). Mood changes (Profi le of Mood States 

Questionnaire) and static tactile allodynia had not 

changed signifi cantly at the end of the 6 - week soy 

consumption period. These results do not negate 

the fact that upon individual assessment certain 

patients did fi nd relief from this therapeutic 

approach; in fi ve out of the 15 patients the area of 

tactile allodynia decreased by more than 30% and 

in one patient it completely disappeared at the end 

of the soy period. 

  Case  i llustration 

 A 64 - year - old woman sustaining a bimalleolar 

ankle fracture of the left foot underwent open 
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reduction and internal fi xation. Following the 

surgery she developed constant, sharp and burning 

pain at the medial aspect of the left leg, radiating 

down to the 2nd, 3rd and 4th toes over the dorsum 

of the foot. Spontaneous pain levels were reported 

to be 80/100 (VAS) with tactile allodynia, atrophic 

skin changes and edema. The patient was diag-

nosed as CRPS Type II due to a saphenous nerve 

injury. Physical examination prior to joining the 

study revealed a cold and mildly edematous left 

foot with tactile allodynia in the dorsum of the 

foot, extending proximally to the medial aspect of 

the leg, 20   cm above the malleolus. Past therapeu-

tic trials with physiotherapy, local lidocaine and 

Depo - Medrol    ®   injections, saphenous nerve blocks, 

a variety of non - opioid and opioid analgesics, and 

adjuvant medications did not bring signifi cant 

pain relief. At the end of the 6 - week soy period the 

following changes were documented: the ongoing 

pain proximal to the ankle had completely disap-

peared; pain intensity levels in the foot and ankle 

decreased by 44% from baseline (8.1 – 4.5/10; VAS); 

McGill Pain Questionnaire scores decreased from 

48 to 8 (number of words chosen) and the area of 

dynamic tactile allodynia decreased from 346 to 

56   cm 2 . Two weeks after stopping soy consumption 

and having resumed her regular diet, the patient 

reported increased pain extending proximally 

from the ankle to the leg. Upon recommencing the 

soy - rich diet the new pain symptoms subsided. 

Three years after adopting an out of study soy - rich 

diet routine, the patient still reported acceptable 

pain levels.   

  Clinical  c onsiderations in  u sing 
 s oy  p rotein 

  Drug  i nteractions 

 Some concern exists relating to isofl avones and 

their effect on the antitumor properties of selective 

estrogen receptor modulators, such as tamoxifen. 

Soy protein may also interact with warfarin 

(Coumadin  ®  ) and simultaneous consumption with 

levothyroxine (Synthroid  ®  ) may reduce hormone 

absorption. To be safe, soy protein should not be 

consumed within 1 hour of taking the thyroid 

medication.  

  Adverse  r eactions 

 Adverse events related to soy consumption are gen-

erally minor and rare. Mild gastrointestinal side 

effects have been reported in adults including 

bloating, nausea, constipation and fl atulence. This 

effect is due to an inability to digest the natural 

carbohydrates found in the whole soybean; 

however, more than 99% of the soy carbohydrates 

are removed in isolated soy protein products. 

Concerns have been expressed about the reduced 

bioavailability of minerals such as zinc, iron and 

calcium in diets rich in soy products. However, soy 

products incorporated into a diverse and balanced 

diet should have little effect on mineral status.  

  Bioavailability of  i sofl avones 

 Glycoside isofl avones, genestin and daidzin, 

cannot be absorbed unless hydrolyzed and con-

verted to the bioactive aglycone forms, genistein 

and daidzein, by intestinal microfl ora or  in vitro  fer-

mentation. Because antibiotics alter the gut fl ora 

metabolism of isofl avones, it is advisable not to 

undertake soy protein supplementation following 

recent antibiotic use.   

  Current and  f uture  r esearch 
 e ndeavors 

 The minimal amount of clinical data supporting 

the use of soy as an analgesic modality necessitates 

additional controlled studies to determine: (a) its 

effi cacy; (b) the optimal amount of soy required to 

reduce pain; and (c) the minimum time - window 

of exposure required to obtain an analgesic effect 

both before and after the pain condition has 

developed. Two clinical studies are currently 

underway at Johns Hopkins University and 

the research unit at McGill University to assess the 

effect of pre - emptive soy supplementation on 

the development of chronic postoperative pain. 

An additional study to test the analgesic effect of 

soy supplementation in patients with established 
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neuropathic facial pain is set to commence shortly. 

Finally, comparative population studies compar-

ing the prevalence of neuropathic pain in societies 

customarily consuming soy - rich and soy - defi cient 

diets would be of great value in contributing to the 

notion of soy as a novel therapeutic approach for 

pain management.  
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  Chapter 14 

Antidepressant  a nalgesics in the 
 m anagement of  c hronic  p ain  

  C.     Peter       N.     Watson  

  Department of Medicine, University of Toronto, Toronto, Canada       

   Introduction 

 More than a quarter century of investigation has 

identifi ed that antidepressants are effective for 

chronic non - cancer pain (CNCP). This chapter is a 

based on systematic reviews of quality randomized 

controlled trials (RCTs) in these conditions  [1 – 5] . 

 Historically, these RCTs fi rst examined tricyclic 

antidepressants (TCAs) such as amitriptyline based 

on published observational data and because 

of their putative action on potentiating pain -

 inhibitory mechanisms involving serotonin and 

noradrenaline. Because of limitations in effi cacy 

and concern about adverse effects, attention 

turned to the more selective serotonin reuptake 

inhibitors (SSRIs) such as fl uoxetine and others 

and the more noradrenergic agents such as 

maprotiline, desipramine and nortriptyline. More 

recently, because of disappointing results regard-

ing the superiority of most of these more specifi c 

antidepressants (except the more noradrenergic 

TCA nortriptyline), research has explored new 

drugs such as the serotonin noradrenaline reuptake 

inhibitors (SNRIs) venlafaxine, duloxetine and 

milnacipran (not yet approved in Canada) which, 

like amitriptyline, have an effect on both serotonin 

and noradrenaline with the hope of fewer adverse 

effects and better analgesia. 

 This chapter addresses the scientifi c basis for the 

treatment of CNCP with antidepressants based on 

RCTs in CNCP such as neuropathic pain, fi bromy-

algia, arthritis, low back pain and headache.  

  Basic  m echanisms 

 RCTs in neuropathic pain have repeatedly and 

clearly demonstrated the separation of the analge-

sic and antidepressant effects. The earliest concept 

of the mechanism of antidepressant analgesia was 

that this occurred via pain - inhibiting systems 

that descend from the brainstem onto the dorsal 

horn of the spinal cord. This earliest model 

involved an endorphin link from the periaqueduc-

tal gray area of the midbrain to the raphe nucleus 

lower in the brainstem and then a serotonergic 

connection from the raphe to the dorsal horn of 

the spinal cord. However, another inhibitory 

system extends from the locus ceruleus in the 

lateral pons to the dorsal horn which involves 

noradrenaline. The older antidepressants are rela-

tively  “ dirty drugs ”  and act on multiple receptors 

and have multiple effects. Among several other 

actions reasonable mechanisms are the N - methyl -

 D - aspartate (NMDA) and sodium channel blocking 

effects of these drugs.  
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versus placebo. These RCTs have repeatedly shown 

an analgesic effect independent of an effect on 

depression and the relief of the different pain qual-

ities seen in neuropathic pain including steady 

pain, jabbing pain and skin pain (allodynia or pain 

on touch). RCT results in PDN and PHN are reason-

ably similar but negative trials in such neuropathic 

pain disorders as lumbar root pain, HIV and cis-

platinum neuropathies and spinal cord injury may 

refl ect the greater intractability of these neuro-

pathic pain problems. 

 A signifi cant diffi culty for the clinician lies in 

interpreting the results of these many RCTs for 

translation to clinical practice in deciding which 

drug to use. One problem is the lack of clinical 

meaningful data in most studies such as the 

number of subjects with satisfactory relief. Another 

issue is the paucity of comparative data (most RCTs 

are a comparison with placebo). To deal with these 

defi ciencies, number - needed - to - treat (NNT) fi gures 

for 50% or more relief and number - needed - to -

 harm fi gures for withdrawal for neuropathic pain 

RCTs have been calculated for both antidepres-

sants and other analgesic classes (Table  14.1 )  [7] . 

In neuropathic pain these data indicate that bal-

anced noradrenergic/serotonergic TCAs are supe-

rior to noradrenergic TCAs and SNRIs which in 

turn are superior to SSRIs. Also TCA NNTs are about 

equal to the opioids morphine and oxycodone and 

superior to gabapentinoids (gabapentin, pregaba-

lin), the opioid - like drug tramadol and cannabi-

noids. These data are helpful in placing the 

different drugs in a treatment algorithm for neuro-

pathic pain (Figure  14.1 )  [8]  which places TCAs as a 

fi rst choice along with gabapentinoids and SNRIs 

as a second choice.       

  Fibromyalgia 

 A systematic review of the effectiveness of antide-

pressants in fi bromyalgia in 2008  [9]  was based on 

26 RCTs. The authors concluded that amitriptyline 

(10 – 50   mg/day) reduced pain, fatigue and depres-

sion in fi bromyalgia and improved sleep and 

quality of life. They also found that some SSRIs and 

the SNRIs duloxetine and milnacipran were effec-

tive but that long - term data were lacking. 

  Basic  u nderstanding of  m echanisms 
and  t heir  i mpact on  c linical  p ractice 

 A concept of the putative mechanism(s) of action 

of antidepressants is important clinically because 

these drugs have a moderate effect at best and 

are often accompanied by adverse effects limiting 

therapy. Combinations of drugs with differing 

actions such as gabapentinoids (act on the  α  2  δ  

subunit of the calcium channel) and/or opioids 

(opioid receptors) and/or cannabinoids (cannabi-

noid receptors) are often required with the hope 

of an additive or even synergistic action.  

  Best  c linical  p ractice for 
 a ntidepressants in  s ome 
 CNCP   c onditions 

  Neuropathic  p ain 

 Neuropathic pain can be defi ned as pain initiated 

or caused by a primary lesion or dysfunction in the 

nervous system. There are many examples of these 

disorders. Most antidepressant research has been 

carried out in neuropathic pain and 80% of neuro-

pathic pain RCTs have been carried out in painful 

diabetic neuropathy (PDN) and post - herpetic neu-

ralgia (PHN). Sixty - one RCTs of 20 antidepressants 

in neuropathic pain were identifi ed  [1] . Seventeen 

were conducted in PDN, 11 in PHN and 33 in 

other neuropathic pain pain conditions which 

included facial pain, neuropathic pain with cancer, 

central post - stroke pain, HIV neuropathy, spinal 

cord injury, cisplatinum neuropathy, painful 

polyneuropathy, phantom limb pain and chronic 

lumbar root pain. Of the trials of oral drugs, 13 

antidepressants in 36 RCTs showed a signifi cant 

effect. With TCAs, six drugs tested favorably, 

including amitriptyline, imipramine, nortriptyl-

ine, desipramine and nortriptyline. Of SNRIs, ven-

lafaxine and duloxetine were superior to placebo 

 [6] . SSRIs yielded favorable results over placebo 

with paroxetine, citaloprim and escitalopram. The 

tetracyclic, noradrenergic maprotiline (three RCTs) 

and the noradrenergic/dopaminergic bupropion 

(one RCT) also have shown a signifi cant effect 
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 A meta - analysis published in January 2009  [10]  

of 18 RCTs of antidepressants concluded that 

antidepressants were associated with improve-

ments in pain, depression, fatigue, sleep and 

health - related quality of life in patients with fi bro-

myalgia. Further, they noted large effect sizes for 

  Table 14.1    Average numbers needed to treat among placebo controlled trials examining tricyclic antidepressants, and 

serotonin and noradrenaline reuptake inhibitor antidepressants for neuropathic pain for benefi t (50% or more reduction 

of pain), and minor and major harm. After Lynch  &  Watson  [4] . 

   Agent  *       NNT  “ benefi t ”      NNT  “ minor harm ”      NNT  “ major harm ”    †        Number of studies   ‡     

  Amitriptyline    2.4    20.4    30.5    6  
  Imipramine    2.1    1.4    13.7    4  
  Desipramine    2.4    12.4    15.2    3  
  Nortriptyline    2.6    1.4     –     3  
  Clomipramine    2.1    No dichotomous 

data available  

  8.7    1  

  Average TCAs    2.3    8.9    17      
  Venlafaxine    4.0            2  
  SSRIs    6.7            3  

   NNT, number - needed - to - treat; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.  

   *  References for several sources of NNT fi gures are found in Lynch  &  Watson  [4] .  

    †   Major harm consists of withdrawal from the study due to adverse effects.  

    ‡   This column refers to the number of studies for which there was adequate information with which to calculate an 

average NNT. Please note that these fi gures derive from studies using different methodologies, different data analyses, 

with different numbers of patients. There are few comparative trials and the external validity may be poor because of 

selection that goes into trials. Thus, the NNT data is a rough guide only.   

     Figure 14.1     Stepwise pharmacological management of 
neuropathic pain  [8] .  * Cannabinoids, methadone, lamot-
rigine, topiramate, valproic acid.  

Tricyclic antidepressants (nortriptyline, amitriptyline)  
or gabapentinoids (gabapentin, pregabalin) 

SNRI antidepressant (duloxetine, venlafaxine) 

Tramadol or CR opioid (oxycodone, morphine, hydromorphone) 

Fourth line agents* 

TCAs (mostly amitriptyline), a medium effect 

size for monoamine oxidase inhibitors (MAOs) 

(moclobemide, pirlindole) and a small effect size 

for SSRIs (fl uoxetine, citalopram, paroxetine) and 

SNRIs (duloxetine, milnacipran). 

 The literature review for this chapter (July 2009) 

found further favorable results for three trials of 

the SNRIs duloxetine (20 – 120   mg/day) and four 

RCTs of milnacipran. As a class of drugs, dual 

uptake inhibitors improved pain, depression, sleep 

and quality of life in several of these studies. 

Duloxetine was approved for treatment of fi bro-

myalgia by the US Food and Drug Administration 

(FDA) and Health Canada in 2008 and milnacipran 

for fi bromyalgia by the FDA in January 2009.  

  Headache 

 Four antidepressants were favorable in 16 RCTs in 

tension - type headache, migraine, medication -

 induced and chronic daily headache. Of the com-

mercially available drugs those with a mixed effect 

on serotonin and noradrenaline (e.g. amitriptyl-

ine, venlafaxine and mirtazapine) were superior in 

both migraine and tension headache. Amitriptyline 
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ache, sexual dysfunction and tremor. A central 

serotonergic syndrome and an increased risk of 

gastrointestinal bleeding have been reported. 

 Drug interactions are a consideration with all 

antidepressants and the safety of most antidepres-

sants in pregnancy and lactation has not been 

established.  

  Choice of  a gent 

 The few head - to - head RCTs indicate the superior-

ity of non - selective TCA antidepressants over 

SNRIs and SSRIs. In order to further judge the rela-

tive effi cacy and safety of these drugs in compari-

son with each other and with other analgesics, 

NNTs for 50% or more relief and NNHs for RCT 

withdrawal have been calculated in neuropathic 

pain where there are substantial numbers of RCTs 

(Table  14.1 )  [7] . NNT values from neuropathic pain 

trials have identifi ed balanced serotonergic/

noradrenergic TCAs as the strongest analgesics fol-

lowed by noradrenergic antidepressants, then 

SNRIs and lastly SSRIs. For comparison with other 

analgesics, NNT values for gabapentinoids are 5.1 

for gabapentin, 4.2 for pregabalin, 2.5 for opioids 

(morphine, oxycodone) and 4 for the dual mecha-

nism agent tramadol. NNH fi gures for withdrawal 

from RCTs for TCAs are 14.7 for gabapentin 26.2 

and 11.7 for pregabalin. An algorithm has been 

suggested for neuropathic pain (Figure  14.1 )  [8]  

recommending a TCA (e.g. amitriptyline or 

nortriptyline) or a gabapentinoid (e.g. gabapentin, 

pregabalin) as fi rst choice, depending on age, con-

comitant disorders and side effects; an SNRI (venla-

faxine, duloxetine) second; and an opioid 

(morphine, oxycodone, tramadol) next with other 

drugs as trial and error fi nal options. In fi bromyal-

gia, effect size data suggest that TCAs (amitriptyl-

ine) are superior to the other antidepressant groups 

studied  [10] . Of commercially available drugs for 

migraine and tension headache, balanced drugs 

such as the TCA amitriptyline, the SNRI venlafax-

ine and the tetracyclic mirtazapine may be useful 

prophylactically. For chronic low back pain, arthri-

tis and the miscellaneous CNCP group, general 

guidelines as for neuropathic pain appear reasona-

ble as there are few studies. 

was effi cacous in one RCT in drug withdrawal 

headache. The SSRIs were found no more effective 

than placebo in migraine and less effective than 

TCAs in chronic tension - type headaches  [3] . Thus, 

the TCA amitriptyline, the tetracyclic mirtazapine 

and the SNRI venlafaxine all seem useful for head-

ache prevention of both migraine and tension -

 type headache. Most RCTs report a reduction in 

duration and frequency of headache and less com-

monly severity.  

  Low  b ack  p ain 

 Three antidepressants were favorable for low back 

pain (amitriptyline, nortriptyline and doxepin)  [2] .  

  Arthritis 

 Amitriptyline, imipramine and trimipramine were 

found to be favorable for differing arthritis condi-

tions (osteoarthritis, rheumatoid arthritis, anky-

losing spondylitis)  [5] .  

  Adverse  e vents 

 Table  14.2  summarizes monoamine profi les and 

common side effects for antidepressants used for 

pain; more details are available elsewhere  [4,5,11] . 

Sedation is common with most TCAs but can 

be used therapeutically for those with comorbid 

insomnia when taken at bedtime. The presence of 

a seizure disorder precludes the use of bupropion. 

Allergic reactions are generally uncommon. Mild 

withdrawal reactions may occur and gradual with-

drawal is prudent. Number - needed - to - harm (NNH) 

fi gures for TCAs do not indicate a worse side effect 

profi le in RCTs than other drug choices for CNCP 

such as gabapentinoids  [7] .   

 SNRIs may aggravate hypertension, exacerbate 

seizures and trigger mania. More common are 

nausea, anorexia, weakness, drowsiness, nervous-

ness, dizziness and dry mouth. SSRIs are less likely 

to cause anticholinergic, adrenergic and antihista-

minic side effects, severe sedation, hypotension 

and weight gain. They may cause gastrointestinal 

upset (most common), insomnia, dry mouth, 

drowsiness, sweating, anxiety, agitation, head-
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groups. Less common adverse effects are allergic 

reactions such as rash, tachycardia (usually 

supraventricular) and paradoxical insomnia. It is 

prudent to eliminate, if possible, all other ineffec-

tive analgesics and sedating drugs so that drug 

interactions such as sedation and constipation are 

minimized. Antidepressants may interact with 

other drugs such as those that either prolong the 

QT interval (e.g. methadone) or interfere with 

hepatic metabolism (via cytochrome P450), pos-

sibly causing ventricular tachycardia (antiarryth-

mics, antiretrovirals, antifungals, calcium channel 

blockers, macrolide and quinolone antibiotics, 

SSRIs, antipsychotics, tamoxifen and cisapride). 

 Useful baseline tests are blood pressure measure-

ment supine and standing, hematology, liver and 

kidney function, electrolytes and an electrocardio-

gram (ECG). A good general principle is to  “ start 

low and go slow, ”  keeping in mind that with TCAs 

the analgesic effect occurs at lower doses than the 

antidepressant effect (mean 50 – 75   mg). It is rea-

sonable if starting with a TCA such as nortriptyline 

(less signifi cant adverse events) or amitriptyline to 

start with 10   mg in those over 65 years and 25   mg 

in those under 65, and to slowly increase the dose 

every week or two by similar amounts until an end-

point of satisfactory pain relief or a signifi cant 

adverse event. It may be helpful to try different 

antidepressants, moving from TCAs (nortriptyline, 

amitriptyline, desipramine, imipramine) to the 

SNRIs (venlafaxine and duloxetine) as individual 

differences in pain inhibitory mechanisms may 

mean that one drug is more effi cacious for an 

individual patient. Close follow - up (every 2 weeks 

initially) is important to supervise compliance, 

dose increments and to deal with adverse effects. 

Pre - emptive prescription of a stool softener and an 

artifi cial saliva mouth spray are useful routine 

measures. There is no therapeutic range of blood 

levels for the analgesic effects of antidepressants 

but they can be useful to check compliance and as 

a guide to dose increments in some patients who 

require higher dosage. Good relief and blood levels 

may in some be achieved with low doses of 10 –

 20   mg. This response may not always be age -

 related. A 3 - month treatment trial is reasonable. 

Combination therapy is reasonable and necessary 

 The results of all analgesics in RCTs in CNCP 

indicate a moderate effect at best in the selected 

subjects chosen. Currently, for antidepressants it 

appears that either we have not struck the right 

balance of serotonin and noradrenaline or that 

descending monoamine systems are only one 

component of pain inhibition. Combinations of 

drugs may be necessary (tricyclics, gabapentinoids, 

opioids, cannabinoids) unless a  “ magic bullet ”  is 

found but this appears not to be imminent.  

  Approach to  t herapy 

 It is important in selecting an antidepressant such 

as a TCA for CNCP to individualize therapy and 

to obtain a complete assessment with attention to 

issues that may preclude these drugs such as 

advanced age, heart disease (recent myocardial 

infarction, conduction defects), urinary retention, 

glaucoma, other medications and alcohol intake. 

In deciding on antidepressant therapy a history of 

failed antidepressant usage should not dissuade 

one from a careful trial as many failures result 

from high initial dosing, non - compliance or an 

inadequate trial (too low a dose or too brief a trial). 

It is important to explain carefully the goals of 

treatment and adverse effects to patients. They 

need information that complete relief is possible 

but unlikely and that the aim is to take the pain 

from severe or moderate to mild (occurs in 50 –

 60% in RCTs). Patients also need to know that the 

starting dose will be low and slowly increased 

(every week or so) until satisfactory relief occurs 

or an intolerable adverse effect is experienced. It 

is important to inform them that the effect of a 

dosage increase may not be fully experienced for 

a week or more, that side effects are probable and 

that, if stopped, drug withdrawal should be 

gradual. A sedating TCA (amitriptyline) may be 

useful with the total dose at bedtime if insomnia 

is a problem or to avoid daytime drug - induced 

drowsiness. Weight gain may occur with some 

agents in which case diet and appropriate weight 

monitoring are important, particularly in the 

already overweight population. Sexual dysfunc-

tion may be more important in the younger age 
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in refractory cases (gabapentinoids, opioids, can-

nabinoids, topical agents). 

 In summary, certain antidepressants are analge-

sic in CNCP. In head - to - head RCTs, NNT fi gures 

and effect size data indicate the superiority of the 

TCAs (amitriptyline, nortriptyline, imipramine, 

desipramine) and a lesser effect of the SNRIs (ven-

lafaxine, duloxetine, milnacipran) and the SSRIs.  
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  Chapter 15 

Anticonvulsants in the  m anagement 
of  c hronic  p ain  

  Nanna Brix     Finnerup 1    ,    Cathrine     Baastrup 1      &     Troels Staehelin     Jensen 1,2   

   1    Danish Pain Research Center, Aarhus University Hospital, Aarhus, Denmark    
 2    Department of Neurology, Aarhus University Hospital, Aarhus, Denmark       

   Introduction 

 Anticonvulsant drugs were primarily introduced 

for the treatment of epilepsy. Many anticonvul-

sants have pharmacological actions that can inter-

fere with the processes involved in neuronal 

hyperexcitability either by decreasing excitatory or 

increasing inhibitory transmission, thereby exert-

ing a neuronal depressant effect. This may explain 

why some anticonvulsants are effective in bipolar 

mood disorders and chronic pain conditions, 

which may share complex pathophysiological 

mechanisms manifest in different areas of the 

nervous system. 

 Chronic pain can be divided according to etiol-

ogy. Nociceptive pain, including infl ammatory 

pain, is pain arising from activation of nociceptors 

 [1] , while neuropathic pain can be defi ned as pain 

arising as a direct consequence of a lesion or disease 

affecting the somatosensory system  [2] . A group of 

pain conditions, which include fi bromyalgia, tem-

poromandibular disorders and irritable bowel syn-

drome, do not fall into these two categories of 

pain. The underlying mechanisms in these pain 

syndromes are unknown, but it has been suggested 

that they may be a result of an abnormal amplifi ca-

tion of nociceptive signals or a more generalized 

hypervigilance in the central nervous system. 

 As reviewed in previous chapters, all pharmaco-

therapy for chronic pain should take place within 

the context of a multidisciplinary approach that 

addresses biopsychosocial aspects and begins with 

a review of active healthful strategies and treat-

ments with the least potential for harm.  

  Anticonvulsants in  c hronic  p ain: 
 m echanisms of  a ction 

 The exact mechanisms by which anticonvulsant 

drugs relieve chronic pain are not known. Several 

mechanisms of action may be involved in 

altering neurotransmission by exerting a neuronal 

depressant effect in pain pathways  [3] . This way, 

anticonvulsants may attenuate the neuronal 

hyperexcitability, peripheral and central sensitiza-

tion and ectopic activity, which are likely the 

responsible mechanisms underlying chronic pain 

conditions. These mechanisms of action include 

modulation of ion channels (sodium, calcium 

and potassium channels), augmentation of inhibi-

tory effects (particularly by potentiating the inhib-

itory neurotransmitter gamma - aminobutyric acid 

[GABA]) and suppression of abnormal neuronal 

excitability such as inhibition of glutamate recep-

tors or suppression of neurotransmitter release 

(Table  15.1 ).   
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GABAergic neurotransmitter system. The predomi-

nant mechanism of action is thought to be through 

its presynaptic binding to the  α  2  δ  subunit of 

voltage - gated calcium channels, which in turn 

leads to reduced release of neurotransmitters 

such as glutamate, substance P and calcitonin 

gene - related peptide  [3] . Such a decrease in neuro-

transmitter release from synapses in several neuro-

nal tissues in the spinal cord and brain is likely 

to attenuate the neuronal hyperexcitability and 

abnormal synchronization, which may explain the 

anticonvulsant, analgesic and anxiolytic activity. 

 Topiramate is another new - generation anticon-

vulsant, which modulates sodium channels but 

also enhances GABAergic transmission and inhib-

its glutamate receptors. Levetiracetam binds to the 

synaptic vesicle protein SV2A and interferes with 

vesicle exocytosis, thus impeding nerve conduc-

tion across synapses. 

 Both the fi rst - generation anticonvulsants pheny-

toin, valproate and carbamazepine and the newer 

anticonvulsants lamotrigine, pregabalin, gabapen-

 The anticonvulsant drugs carbamazepine, oxcar-

bazepine and lamotrigine primarily act by block-

ing sodium channels. Slowing of the recovery rate 

of voltage - gated sodium channels and inhibition 

of sustained high - frequency repetitive fi ring will 

stabilize membranes and reduce neuronal excita-

bility in the peripheral and central nervous systems 

 [3] . A newer drug, lacosamide, enhances the slow 

inactivation of voltage - gated sodium channels and 

inhibits the collapsing response mediator protein 2 

(CRMP - 2). 

 Valproate is a fi rst - generation anticonvulsant 

with a wide range of actions including potentia-

tion of GABAergic functions  [3] , reduction in exci-

tatory amino acids, sodium channel and glutamate 

receptor functions, modulation of potassium and 

calcium homeostasis, and enhancement of sero-

tonergic neurotransmission. 

 Gabapentin and pregabalin are members of a 

new generation of anticonvulsants and are struc-

tural derivatives of the inhibitory neurotransmit-

ter GABA, but do not appear to act through the 

  Table 15.1    Main mechanism of action of commonly used anticonvulsants for chronic pain. 

   Drug     Main mechanism of action     Side effects  

  Carbamazepine    Sodium channel blockade    Somnolence, nausea, dizziness, ataxia, rash, 

hyponatremia 

 Potential aplastic anemia, hepatitis, serious 

dermatologic reaction  
  Oxcarbazepine    Sodium channel blockade    Dizziness, somnolence, diplopia, ataxia, vomiting 

 Potential hyponatremia, anaphylactic reactions  
  Lamotrigine    Sodium channel blockade    Headache, dizziness, rash, diplopia, ataxia 

 Potential serious dermatologic reaction  
  Lacosamide    Sodium channel blockade    Dizziness, ataxia, fatigue, headache, diplopia, 

nausea  
  Pregabalin    Calcium channel blockade    Dizziness, somnolence, ataxia, weight gain  
  Gabapentin    Calcium channel blockade    Sedation, ataxia, dizziness, somnolence  
  Valproate    Increased GABA inhibition, decreased 

glutamate excitation, sodium channel 

blockade  

  Gastrointestinal side effects, headache, allergic 

skin reactions 

 Potential hepatotoxicity  
  Topiramate    Sodium and calcium channel blockade, 

increased GABA inhibition, decreased 

glutamate excitation  

  Paresthesia, headache, dizziness, anorexia, 

weight loss, somnolence, diffi culty with 

memory  
  Levetiracetam    Binds to a synaptic vesicle protein SV2A    Somnolence, asthenia  

   GABA,  γ  - aminobutyric acid.   
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pain conditions, including painful polyneuropa-

thy, post - herpetic neuralgia and central pain  [4] , 

and are considered fi rst - line drug choices together 

with tricyclic antidepressants and serotonin 

noradrenaline reuptake inhibitors  [4,5] . Pregabalin 

and gabapentin may especially have a primary role 

in patients with anxiety and sleep disturbances 

and in patients who are taking multiple drugs. The 

number - needed - to - treat (NNT) for 50% pain relief 

ranges from 3.3 – 7 in various neuropathic pain con-

ditions  [4] , with a pooled NNT of 4.7 (4.2 – 5.4). 

 Lamotrigine had initially demonstrated effi cacy 

in small trials in trigeminal neuralgia, HIV neurop-

athy, painful diabetic neuropathy and central 

post - stroke pain, but recent large parallel group 

trials have failed to fi nd a pain - relieving effect of 

lamotrigine in mixed neuropathic pain and painful 

polyneuropathy  [6] . Therefore, at present, lamot-

rigine seems not to have a primary role in the treat-

ment of neuropathic pain. 

 There are also mixed reports for valproate in 

three studies. One group reported high effi cacy 

while others failed to fi nd an effect, therefore the 

question remains open as to whether valproate is 

effective in neuropathic pain  [6] . 

 Topiramate failed to relieve pain in three large 

trials involving 1259 patients with painful diabetic 

neuropathy  [4] . Although these trials had a high 

tin, lacosamide, topiramate and levetiracetam have 

a range of mechanisms which may interfere with 

mechanisms involved in chronic pain. Yet not all 

anticonvulsant drugs seem to be effective in reliev-

ing chronic pain. The three main pain conditions 

where anticonvulsant drugs have a role in treat-

ment or prevention are neuropathic pain, migraine 

and fi bromyalgia (Table  15.2 ).    

  Anticonvulsants in 
 n europathic  p ain 

 Neuropathic pain is a heterogeneous group of 

chronic pain conditions arising from lesions of the 

peripheral or central nervous systems. Common 

neuropathic pain conditions include painful dia-

betic polyneuropathy, post - herpetic neuralgia, 

trigeminal neuralgia, phantom pain, pain follow-

ing peripheral nerve injury and central pain fol-

lowing stroke, spinal cord injury and multiple 

sclerosis. The various symptoms of neuropathic 

pain do not seem to be strongly correlated to the 

underlying etiology. The pain may be spontaneous 

and/or evoked with allodynia to cold, warmth or 

touch. Pain descriptors include burning, pins and 

needles, squeezing, shooting and freezing pain. 

 Gabapentin and pregabalin have demonstrated 

well - documented effi cacy in various neuropathic 

  Table 15.2    Anticonvulsant drugs with documented effi cacy (consistent outcome in Class I randomized double - blind 

controlled trials), possible effi cacy (owing to inadequate or confl icting data) and evidence for no effi cacy in neuropathic 

pain (other than trigeminal neuralgia), trigeminal neuralgia, migraine prophylaxis and fi bromyalgia. 

   Pain condition     Documented effi cacy     Possible effi cacy     Probably no effi cacy  

  Neuropathic pain    Gabapentin 

 Pregabalin  

  Topiramate 

 Carbamazepine 

 Oxcarbazepine 

 Lacosamide 

 Lamotrigine  

  Levetiracetam  

  Trigeminal neuralgia    Carbamazepine 

 Oxcarbazepine  

  Lamotrigine      

  Migraine prophylaxis    Valproate 

 Topiramate  

  Gabapentin 

 Carbamazepine  

  Lamotrigine 

 Tiagabine 

 Oxcarbazepine  
  Fibromyalgia    Pregabalin 

 Gabapentin  
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recommended as preventive therapy for migraine 

because of the evidence of good effi cacy and toler-

ability  [9,10] . Introducing a prophylactic treat-

ment for migraine has to be individualized and 

discussed carefully with the patient. The European 

Federation of Neurological Societies (EFNS) Task 

Force has recently recommended that drugs of fi rst 

choice for migraine prophylaxis include beta -

 blockers, calcium channel blockers, valproate and 

topiramate  [10] . These drugs have the best docu-

mented effi cacy from randomized controlled trials, 

which have shown a signifi cant reduction in the 

number and duration of migraine attacks and pain 

intensity. 

 Gabapentin is classifi ed as probably effective and 

a third - line drug of choice based on one placebo -

 controlled trial. Lamotrigine did not reduce the 

frequency of migraine attacks but may be effective 

in reducing the frequency of migraine auras  [10] . 

Carbamazepine is classifi ed as possibly effective 

 [9] , while tiagabine, clonazepam and oxcar-

bazepine cannot be recommended for migraine 

prophylaxis  [9] .  

  Anticonvulsants in  fi  bromyalgia 

 Fibromyalgia is a chronic pain condition in which 

the key symptoms are widespread pain, fatigue and 

sleep disturbances in association with muscle 

tender points  [11] . Non - pharmacological treat-

ments such as cognitive behavioral therapy and 

certain exercises as well as amitriptyline treatment 

have been recommended for the treatment of 

fi bromyalgia. 

 A recent meta - analysis, which included four ran-

domized placebo - controlled trials with pregabalin 

and one trial with gabapentin, concluded that 

there was a strong evidence supporting the effi cacy 

of gabapentin and pregabalin in reducing pain and 

sleep disturbances, albeit small effect sizes and a 

pooled NNT for 30% pain reduction of 8  [11] . 

However, there was no effect of the gabapentinoids 

on depressed mood, anxiety and fatigue  [11] , and 

therefore the key symptoms in fi bromyalgia were 

only partially relieved. There were also a large 

number of withdrawals because of side effects, 

which included neurocognitive side effects such as 

placebo response, topiramate does not have a role 

at present in the treatment of neuropathic pain. 

 The most recently studied anticonvulsant, 

lacosamide, may have some effect in painful dia-

betic neuropathy, but the results from randomized 

controlled trials are confl icting  [6] . 

 Levetiracetam, despite some promising results 

from experimental animal and open - label trials, 

failed to fi nd an effect in two recent trials of post-

mastectomy neuropathic pain and spinal cord 

injury pain  [6] , and there is no evidence to suggest 

the use of levetiracetam for neuropathic pain. 

 Carbamazepine is the mainstay of treatment for 

trigeminal neuralgia, but the evidence is sparse 

and based on old, poorly conducted trials  [4,7] . 

Randomized controlled trials have documented 

comparable analgesic effects between oxcar-

bazepine and carbamazepine in trigeminal neural-

gia, and a change to oxcarbazepine may be 

benefi cial if carbamazepine is poorly tolerated. 

Furthermore, there is some evidence to suggest a 

combination of carbamazepine with lamotrigine 

or baclofen if monotherapy fails  [7] , although 

pharmacodynamic interactions of the drugs may 

increase the risk of severe side effects  [8] . The role 

of carbamazepine and oxcarbazepine in other neu-

ropathic pain conditions is still unclear because of 

confl icting results from a limited number of rand-

omized controlled trials.  

  Anticonvulsants in  m igraine 

 Migraine is a common disorder characterized by 

episodic attacks of headache presenting with or 

without aura. In patients with migraine who expe-

rience a low frequency of attacks, avoidance of 

factors that trigger the migraine and acute treat-

ment with analgesics or specifi c migraine medica-

tions such as triptans may be adequate  [9] . In a 

subgroup of patients, however, preventive therapy 

is needed. This includes patients with severe and 

frequent attacks, overuse of acute therapies and 

certain migraine conditions such as hemiplegic 

migraine and migraine with prolonged aura  [9] . 

 Together with antidepressants, beta - blockers, 

calcium channel blockers and non - steroidal anti -

 infl ammatory drugs (NSAIDs), anticonvulsants are 
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domyolysis and creatine kinase elevations, and 

patients are advised to report unexplained muscle 

pain, particularly if accompanied with malaise and 

fever. Gabapentin should be initiated at a dosage of 

300   mg/day and then increased slowly up to 1800 –

 3600   mg/day according to patient response and 

side effects. Pregabalin is usually started at 75   mg 

once or twice daily and may be increased up to a 

fi nal dosage of 600   mg/day in two or three divided 

doses. For the treatment of fi bromyalgia, there was 

no superiority of 600   mg compared with 300   mg as 

seen in the treatment of neuropathic pain  [11] . 

 Older generation anticonvulsants, such as 

carbamazepine and valproate, have a narrow 

therapeutic index and serious side effects, while 

many newer anticonvulsants have better tolerabil-

ity profi les and fewer drug interactions. The 

most common side effects of carbamazepine 

are sedation, dizziness, ataxia, blurred vision, 

hyponatremia, confusion in elderly patients and, 

in rare cases, blood dyscrasia. The starting dosage is 

usually 300   mg/day, and the dosage is increased by 

100   mg every other day to 1500 – 2000   mg/day. 

 Oxcarbazepine is reported to have a better side 

effect profi le than carbamazepine but is associated 

with dizziness, somnolence, ataxia, blurred vision 

and hyponatremia. From a starting dosage of 

600   mg/day, oxcarbazepine may be increased by 

150 – 300   mg every other day to 1500 – 3000   mg/day. 

 Side effects to valproate treatment include 

weight gain, nausea, tremor, hair loss and rare idi-

osyncratic reactions. Valproate for prophylactic 

treatment of migraine can be started at 250 –

 500   mg/day and increased up to 500 – 1800   mg/day. 

 Side effects associated with the use of lamotrig-

ine include dizziness, ataxia, diplopia, somnolence 

and nausea. The most concerning side effects are 

rash and other potentially life - threatening hyper-

sensitivity reactions, and slow dose escalation is 

recommended to minimize the risk of serious 

hypersensitivity reactions. The fi nal dosage in the 

treatment of neuropathic pain is 200 – 400   mg/day 

in two divided doses. 

 Side effects to topiramate treatment include seda-

tion, weight loss, renal calculi, dizziness, ataxia, 

psychomotor slowing and cognitive diffi culties. 

The recommended daily dosage of topiramate for 

confusion, disturbed attention and anxiety, which 

may be of particular concern in patients with fi bro-

myalgia because many already develop additional 

psychological symptoms  [11] . The conclusion of 

this extensive review was that gabapentin and pre-

gabalin can be considered for the treatment of pain 

and sleep disturbances, but clinicians should con-

sider comorbidities, and the treatment should be 

multidisciplinary. While pregabalin has been 

approved for the treatment of fi bromyalgia by 

the US Food and Drug Administration (FDA), the 

European Medicines Agency (EMEA) denied 

approval in 2009.  

  Other  a nticonvulsants  c urrently  n ot 
 u sed for  c hronic  p ain  t reatment 

 The role of phenytoin as a therapeutic option 

is limited because other anticonvulsants are 

now available with better side effect profi les. 

Benzodiazepines have no established role in the 

treatment of chronic pain. Zonisamide acts on 

sodium and calcium channels and has only been 

evaluated in uncontrolled studies and in one small 

randomized trial in painful polyneuropathy where 

it was no more effective than placebo  [4] . The treat-

ment carries a risk of serious dermatological and 

hematological reactions. Other second - generation 

anticonvulsants still await clinical trials to clarify 

their role in the treatment of neuropathic pain 

conditions. These include tiagabine, vigabatrin 

(has a risk of retinal toxicity) and felbamate (risk of 

aplastic anemia and hepatic failure).  

  Safety and  d osing 

 Gabapentin and pregabalin have no pharmacoki-

netic drug – drug interactions, low incidence of life -

 threatening side effects and no contraindications 

except for known hypersensitivity. The most 

common side effects are dose - related dizziness and 

somnolence, which may resolve in some. Other 

side effects include dry mouth, asthenia, blurred 

vision, ataxia, peripheral edema and weight gain 

not limited to patients with edema. Adverse events 

have usually been mild or moderate. There is an 

unsettled association of pregabalin with rhab-
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migraine prophylaxis. As we have few treatments 

that infl uence the underlying disease processes in 

these pain conditions, drugs such as anticonvul-

sants and antidepressants which may suppress the 

neuronal hyperexcitability and symptomatic treat-

ment are often used. 

 Currently, we know little about which patients 

will benefi t from treatment with an anticonvul-

sant. While some patients will show a moderate 

to good effect, others will show no effect. Large 

trials are needed to further understand and 

evaluate a possible relationship between the 

symptomatology and presumed underlying mech-

anisms and effi cacy from different drugs with 

different mechanisms. Also, we need more studies 

to evaluate the long - term effi cacy and safety 

of anticonvulsants in various chronic pain 

conditions. 

 The exact pain - generating mechanisms underly-

ing neuropathic pain, fi bromyalgia and migraine 

are not known. However, these conditions seem to 

share to some extent the presence of allodynia in 

skin or deep tissue either within the painful 

affected dermatome or outside this and it has been 

suggested that a general neuronal hyperexcitabil-

ity in the nervous system either peripherally or 

more centrally might be responsible for this shared 

allodynia. The fact that several anticonvulsants are 

effective in these three conditions lend support to 

the notion that a neuronal hyperexcitability does 

have a role in generating and maintaining pain in 

these conditions.  
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        Pain is the experience, suffering is the interpretation  

(Dr. John Mizenko)    

  Introduction 

 In the last 40 years the pendulum has swung from 

underuse to increased use, and some would argue 

overuse, of opioids in management of chronic pain. 

With increasing use has come increased awareness 

of the risks associated with opioids, including drug 

misuse, abuse, addiction and diversion along with 

increases in prescription opioid - related deaths such 

that now government bodies are implementing 

strategies geared toward reducing the associated 

public health risk. In this context the scientifi c and 

clinical community have responded by creating 

guidelines based on the best evidence available  [1] . 

Overall, the quality of evidence to support most 

recommendations in even the best guidelines is 

weak and further research is needed  [2] . 

 The aim of this chapter is to review molecular 

aspects, physiology and pharmacology of opioids, 

as well as to provide a substrate from which to base 

clinical decision - making when using opioids to 

treat patients with chronic pain.  

  Mechanism of  a ction 

 There are several opioid receptor types:  μ ,  δ  and  κ  

receptors. In addition, the opioid - receptor - like 

receptor 1 (ORL - 1) has been identifi ed. Receptors 

are named using the fi rst letter of the fi rst ligand 

that was found to bind to them. Morphine was the 

fi rst chemical shown to bind to  μ  receptors, and 

ketocyclazocine was fi rst shown to bind to  κ  recep-

tors.  μ  receptors induce reactions principally at the 

supraspinal level to mechanical, thermal and 

chemical stimuli. The  μ  receptor appears to be the 

chief receptor involved in analgesia. Receptors are 

found in the brain, spinal cord and in peripheral 

nociceptors in the gastrointestinal tract and other 

sites. The  μ 1 receptors are involved in mechanisms 

producing bradycardia, sedation and pruritus.  μ 2 

receptors are involved in producing miosis, consti-

pation, euphoria, orthostatic hypotension, venous 

dilatation and respiratory depression. The  μ 2 

receptors, along with  δ  receptors, are thought to be 

involved in producing physical dependence.  δ  

receptors, located primarily within the brain, mod-

ulate pain caused by infl ammation and mechani-

cal nociception.  δ  receptors also seem to potentiate 

the analgesia caused by the binding of the  μ  recep-

tor through the endogenous ligands known as 

enkephalins.  κ  receptors located in the brain and 

the spinal cord act on pain related to visceral dis-

comfort and can produce sedation.  κ  receptors also 

cause dysphoria, diuresis and meiosis. ORL - 1 
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  Clinical  p harmacology 

 Most opioids can be classifi ed by their action at the 

receptor  [5] . A pure opioid agonist possesses affi n-

ity for binding sites as well as effi cacy. Effi cacy is 

defi ned as the ability to produce a desired amount 

of a desired effect. In contrast, a pure antagonist 

provides an affi nity for binding; however, no effi -

cacy. It blocks the capability of both endogenous 

and exogenous ligands from binding. A mixed 

agonist – antagonist produces an agonist effect at 

one receptor, usually  κ , while it is generating an 

antagonistic result at a different receptor,  μ . A 

partial agonist acquires affi nity for binding only 

with low effi cacy.  κ  agonists as well as partial  μ  ago-

nists display a ceiling effect which limits their 

effectiveness. Most opioids used for management 

of chronic pain are  μ  opioid agonists such as 

codeine, morphine, oxycodone and hydromor-

phone and fentanyl. 

 The World Health Organization (WHO) divides 

opioids into two categories: weak and strong 

opioids. The most commonly used strong opioids 

include morphine, oxycodone, hydromorphone, 

fentanyl and methadone. Methadone also exhibits 

N - methyl - D - aspartate (NMDA) antagonist (Chapter 

 3 )   and monoaminergic mechanisms of action  [6] . 

Among the weak opioids, codeine and tramadol 

are the most widely utilized. Tramadol may have 

lower abuse potential and is a dual action analgesic 

blocking reuptake of norepinephrine and serot-

onin as well as binding to  μ  receptors. Opioids can 

be delivered via many routes of administration: 

oral, rectal, sublingual, intranasal, inhalational, 

transdermal, subcutaneous, intravenous, intra-

muscular and neuraxial. The pharmacological 

properties and side effect profi le assist clinicians in 

selection of the appropriate opioid. Table  16.1  lists 

most clinically available opioids along with 

equianalgesic doses, available routes of administra-

tion and duration of action. Table  16.2  provides 

morphine to fentanyl (in fentanyl transdermal 

delivery system) conversion guidelines. An easy 

rule of thumb for morphine to fentanyl conversion 

is that 25    μ g/hour fentanyl is roughly equivalent to 

1   mg/hour morphine intravenously. Methadone is 

unique not only in possessing three mechanisms 

receptors are involved in in pain responses as well 

as having a major role in the development of toler-

ance to  μ  - opioid agonists  [3] .  σ  and  ε  receptors are 

generally no longer considered as opioid receptors 

 [4] . 

 Opioid receptors and peptides coalesce to form 

an intricate neurotransmitter arrangement known 

as the endogenous opioid system. The endogenous 

opioids are dynorphins, enkephalins, endorphins 

and endomorphins which modify nociception 

in the same fashion as exogenous opioids. The 

opioid receptors are found within the cellular 

membranes and are comprised of numerous glyco-

proteins. Opioid receptors belong to a superfamily 

of guanine (G) protein - coupled receptors  [5] . These 

G proteins act as second messengers and assist in 

regulating cell activities. All of these receptors coa-

lesce with the G proteins and impede adenyl 

cyclase from acting on ion channels within the cel-

lular membrane. 

 Opioid receptors vary widely in their distribu-

tion between individuals. On a cellular level, recep-

tors are located in both presynaptic and 

postsynaptic positions. The dorsal horn of the 

spinal cord, medulla oblongata, thalamus and the 

cortex are involved in ascending pain transmission 

whereas the periaqueductal gray matter, nucleus 

raphe magnus and ventral medulla utilize the 

descending pain pathways, all of which possess 

opioid receptors. These receptors are activated by 

endogenous opioids as well as the opioids we pre-

scribe and, in turn, modify nociceptive transmis-

sion, modulation and perception. Activated opioid 

receptors produce an infl ux of potassium ions into 

cells resulting in changes in transmembrane poten-

tial leading to alteration in action potentials. This 

change, along with the altering protein kinase C 

enzyme systems, results in decreased neurotrans-

mitter release. This causes a closing of the voltage -

 gated calcium channel on presynaptic neuronal 

terminals. Furthermore, postsynaptic neurons 

become hyperpolarized by the increased potas-

sium conductance. The voltage changes at the 

membrane level lead to augmented antinocicep-

tive descending aminergic activity. This action also 

inhibits, at the spinal level, further processing of 

ascending nociceptive signals.  
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  Table 16.1    Equianalgesic doses of opioids  [7,9 – 11] . 

   Drug (non - proprietary 
name)     Trade name     Route     Dose (mg)  

   Duration of 
action (hours)  

  Morphine        IV, IM, SC    10    4 – 6  
          POIR    30 – 40    4  
      MS Contin, Oramorph    POCR    30 – 40    8 – 12  
      Kadian, Avinza    POSR    20 – 60    12 – 24  
          PR    10    4 – 24  
  Codeine        IM, SC    110 – 130    4 – 6  
          PO    200    4 – 6  
  Fentanyl    Sublimaze    IV    0.1    1  
      Duragesic    Transdermal    See Table  16.2     
      Actiq, Fentora, 

Onsolis  

  SL      *   Starting dose 200    μ g/

piece, only use in patients 

taking greater than 60   mg/

day morphine  
  Hydrocodone    Hydrocan      PO    20 – 30    4 – 6  
  Hydromorphone    Dilaudid    IM, SC    1.5    4 – 5  
          PO    7.5    4 – 6  
          PR    4.5    6 – 8  
  Heroin (diacetylmorphine)        IM, SC    5    4 – 5  
          PO    60    4 – 6  
  Levorphanol    Levo - Dromoran    IM, SC    2    4 – 6  
          PO    4    4 – 6  
  Oxymorphone    Numorphan    IM, SC    1    4 – 6  
          PR    5 – 10    4 – 6  
      Opana    PO    10    4 – 6  
  Propoxyphene    Darvon    PO    80 – 160    3 – 5  
  Oxycodone    Percocet, Roxicodone 

 Tylox and others  

  PO    20    4 – 6  

      OxyContin    POCR    5 – 10    12  
  Meperidine    Demerol    IM, SC    75    2 – 4  
          PO    300    4 – 5  
  Tramadol    Ultram, Ultracet    PO    100  *      4 – 6  
  Tapentadol   †       Nucynta    PO    No equianalgesic dosing 

recommendations yet  
  Buprenorphine    Buprenex    IV    0.2    4 – 6  
          SL    0.8    5 – 6  
  Butorphanol    Stadol    IM    2    3 – 4  
          Nasal    2    3 – 5  
  Nalbuphine    Nubain    IM, SC    10 – 20    3 – 6  
  Pentazocaine    Talwin    IM, SC    30 – 40    3 – 5  
          PO    180    5 – 7  
  Morphine/Naltrexone    Embeda    PO    20 – 60     =   

   IM, intramuscular; IV, intravenous; PO, by mouth; POCR, by mouth, controlled release. Not specifi c regarding conversion 

from other opioids to Embeda. Usually restricted to POIR; POIR, by mouth, immediate release opioid tolerant patients due 

to life - threatening respiratory depression risks; POSR, by mouth, sustained release; PR, per rectum; SC, subcutaneous; SL, 

sublingual.  

   *  Equianalgesic doses may vary and may be as high as 300   mg in patients with chronic pain.  

    †  Tapentadol and tramadol also inhibit reuptake of norepinephrine and serotonin.   
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assessment and working diagnosis of the pain 

along with an assessment of risk of development of 

aberrant drug - related behaviors or addiction. 

Potential benefi ts such as reduction in pain and 

improvement in function should be methodologi-

cally weighed against risks. Defi ned therapeutic 

goals for each patient should be affi rmed and enu-

merated prior to initiation of therapy. Potential 

risks and adverse effects of opioids are displayed in 

Table  16.3   [8] . Table  16.4  presents risk factors for 

abuse or misuse of opioids. Further discussion 

regarding risk stratifi cation and management can 

be found in Chapter  40   .   

 Initial treatment with opioids should be regarded 

as a clinical trial lasting several weeks to months to 

determine whether or not continued treatment is 

of analgesic action, but also with regard to elimina-

tion half - life which is close to 50 hours while its 

analgesic duration of action is approximately 6 – 8 

hours as a result of high lipophilicity. Thus, it is 

important for the clinician to be familiar with the 

unique pharmacokinetics of methadone before 

using this agent. Also, when converting to metha-

done from another opioid the morphine   :   metha-

done conversion ratio fl uctuates with increasing 

doses. Methadone is relatively more potent the 

higher the previous dose of conventional opioid. 

Thus, at morphine dosage of less than 100   mg/day 

the conversion ratio of morphine to methadone is 

4   :   1; at dosage between 100 and 300   mg morphine 

equivalents per day it becomes 8   :   1 and at mor-

phine dosage greater than 300   mg/day the ratio is 

between 12   :   1 and 20   :   1. The equianalgesic conver-

sion table is intended only as a guideline. The 

unpredictability of opioid analgesia and side effect 

profi le between individuals is still poorly under-

stood and multifactorial  [7] . Also of important 

note, repeated dosing and amassing of opioids at 

the receptor as well as their effi cacy at the receptor 

can alter the analgesic interval and the dosing 

regimen needed.    

  Patient  s election and  r isk 
 s tratifi cation 

 Proper patient selection is critical and requires a 

thorough patient evaluation and a comprehensive 

risk – benefi t assessment. This will include full 

  Table 16.2    Morphine to fentanyl patch conversion 

guidelines  [12] . 

   Oral morphine 24 - hour 
dose (mg/day)  

   Duragesic ®  
( μ g/hour)  

  40 – 130    25  
  130 – 220    50  
  220 – 300    75  
  300 – 400    100  
  400 – 500    125  
  500 – 580    150  
  580 – 670    175  
  670 – 760    200  

  Table 16.3    Potential adverse effects of opioids. 

  Abuse, misuse, addiction, diversion  
  Overdose  
  Tolerance  
  Constipation  
  Nausea or vomiting  
  Sedation or clouded mentation  
  Hormonal changes (hypogonadism, hypocortisolism)  
  Immune modulation  
  Pruritus  
  Myoclonus  
  Respiratory depression  
  Abnormal pain sensitivity (hyperalgesia, allodynia)  
  Sphincter of Odi spasm  

  Table 16.4    Risk factors for abuse, misuse, addiction and 

diversion of opioids. 

  Poorly defi ned pain condition  
  Personal history of alcohol or drug abuse  
  Family history of alcohol or drug abuse  
  Presence of psychiatric illness  
  Current cigarette use  
  History of preadolescent sexual abuse  
  Prior history of aberrant drug - related behaviors  
  Age 45 years and younger  
  History of legal problems  
  Associates with others who abuse drugs  
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exceptions, at least monthly. Patients at high risk 

may need to be seen as often as biweekly. 

 Monitoring should include an assessment and 

documentation of pain severity and functional 

ability. It should include a continuing confi rma-

tion that opioids have enabled the patient to 

achieve pre - established therapeutic goals without 

signifi cant or unmanageable adverse effects. A 

thorough evaluation for the presence or absence of 

behaviors possibly indicative of a problem with 

drug use aberrancy should be conducted. The Pain 

Assessment and Documentation Tool (PADT) and 

Current Opioid Misuse Measure (COMM) are 

useful formal screening tools that can help identify 

aberrant drug abuse behaviors  [1,8] . Because 

patient self - report of drug use can be unreliable, 

universal precautions should be considered and 

this is discussed in detail in Chapter  40 .   

 Another group of patients who should be consid-

ered at  “ high risk ”  are those receiving  “ high - dose ”  

opioid therapies. The American Pain Society and 

American Academy of Pain Medicine (APS/AAPM) 

guidelines committee has identifi ed 200   mg/day 

oral morphine or its equivalent as the boundary for 

the line between usual doses and high dose. It must 

be recognized that this is a somewhat arbitrary 

number that was selected based on maximum 

opioid doses studied in randomized trials and 

average doses used in observational studies  [8] . 

When doses reach these levels more intensive 

monitoring is indicated not only for abuse, misuse, 

addiction and diversion, but also for hyperalgesia, 

neuroendocrine dysfunction and possibly 

immunosuppression. 

 Patients who engage in repeated aberrant drug -

 related behaviors and/or patients whose urine toxi-

cology specimens are inconsistent with reported 

use of drugs should have their opioids tapered off 

and should not be treated with opioids unless there 

are reliable and valid mitigating circumstances. 

This also applies to patients who do not meet ther-

apeutic goals or who have serious adverse effects 

from their opioids. Symptoms from opioid with-

drawal can be quite unpleasant but are only rarely 

life - threatening. A slow wean can mean a reduc-

tion of 10% of dosage every week and this is likely 

not to precipitate symptoms of withdrawal. A 

warranted. The decision to proceed with long - term 

opioid therapy should be made intentionally and 

only after careful deliberation. The clinical trial 

aspect of treatment should be a part of every 

patient ’ s paradigm. The clinical trial model can be 

especially useful in helping patients defi ne their 

goals of treatment before treatment and creating a 

measurable target on which to prospectively base 

continued use of opioids. Outcomes of the trial to 

consider include progress towards meeting agreed 

upon therapeutic goals, adverse effects, pain relief, 

improvement in function, changes in mental 

health conditions and the presence or absence of 

drug - related behaviors, addiction or diversion. If 

patients do not meet their predefi ned goals then 

the trial of opioid has not been therapeutic and the 

opioid should be decreased and discontinued. 

Figure  16.1  presents a treatment paradigm.   

 Opioid selection, dosing and titration should be 

individualized according to the patient ’ s health 

status, age and previous exposure to opioids. Frail 

older patients and those with comorbid medical 

conditions should be treated with lower doses and 

titrated more slowly to avoid the risks of adverse 

effects. It has become almost dogmatic that using 

long - acting as opposed to short - acting opioids 

reduces the potential for abuse and eliminates the 

drug - use reinforcement model as opposed to 

helping patients develop other strategies to help 

control their pain. This has not yet been clearly 

demonstrated by research. Short - acting opioids 

may actually be safer for initiating treatment 

because of their shorter half - life and possibly lower 

risk of inadvertent overdose. 

 The treatment of pain including the use of 

opioids in patients with a past history or current 

risk of comorbid addiction or suspected of aberrant 

drug - related behaviors is discussed in Chapter  40   .  

  Monitoring and  m anagement 

 Patients treated with opioids for non - terminal 

chronic pain should be monitored regularly. 

Regular repeated evaluations addressing many 

domains are likely to be more useful than infre-

quent, narrowly focused evaluations. It is reasona-

ble practice to see most patients, with few 
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     Figure 16.1     Opioid for chronic non - terminal pain treatment paradigm  .  

Screening and risk stratification 

Therapeutic trial (up to 8 weeks) 

Stable phase Maintain stable dose 

Dose escalation failed 

Comprehensive evaluation establishing diagnosis
Confirm inadequacy of non-opioid and non-pharmacological treatments
Complete thorough risk stratification assessment
Establish treatment goals and emphasize trial parameters
Ensure that the balance of risk and benefit favors treatment
Explain benefits, risks, trial and monitoring policies
Obtain written, signed pain management plan
Obtain urine toxicology specimen          

Start therapy at low standard dose and increase dose as tolerated to achieve acceptable analgesia
Individualize doses and titration scheme
Consider repeating urine toxicology testing
Discontinue opioid if trial targets not achieved
Continue treatment if trial targets are achieved without significant side effects     

Consider opioid rotation: 
Switch opioid and start at lower dose or 

wean and discontinue therapy 
Restart opioid after period of abstinence if necessary 

Treatment successful
Pain relief that improves well-
being, progress toward goals,

improved function, and/or
improved quality of life
Continue stable dose     

Dose escalation 
Exclude or identify disease progression 

Hospitalize, if necessary 
Repeat therapeutic trial phase 
Aim to reach new stable dose 

Obtain urine toxicology specimen 

Treatment failed 
Criteria for failure: failure to 

maintain trial goals, evidence 
of addiction, abuse, misuse, 

diversion and/or non-
compliance

Wean and discontinue therapy  

Require patient to pick up prescriptions in person monthly
Assess and document patient’s pain relief, functional ability, side effects, behaviors, urine results, quality of
    life, prescription monitoring program reviews
Treat side effects
Urine toxicology testing at least annually in low risk patients   

driving using opioids. There may be transient or 

persistent cognitive impairment associated with 

the use of opioids. Patients should be counseled 

not to drive or perform potentially dangerous 

activities if they feel impaired. Somnolence, 

clouded thinking, diffi culty concentrating and 

quick wean can mean a 25% reduction per week 

and even this rate will not likely precipitate severe 

symptoms of withdrawal. Concrete evidence to 

guide withdrawing opioids is lacking. 

 Similarly, there is little evidence to guide provid-

ers regarding counseling patients on the risk of 
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slower refl exes may occur more commonly with 

initiation of therapy or with dose adjustments as 

well as with concomitant use of other drugs or 

alcohol. In the absence of signs or symptoms of 

impairment, there is no evidence that patients 

maintained on opioids should be restricted from 

driving. It may be prudent to consider restricting 

driving when opioids are fi rst begun or when doses 

are escalated for a period of approximately a week. 

 Opioids are not teratogenic. However, known 

risks to the neonate include opioid withdrawal 

syndrome and prolonged QT syndrome. There 

may be as yet unidentifi ed risks of intrauterine 

exposure to opioids and clinicians should counsel 

minimal or no use of opioids during pregnancy 

whenever feasible.  

  Conclusions 

 This chapter reviews an approach for the clinician 

to safely prescribe controlled substances for 

chronic non - terminal pain. Proper patient selec-

tion including assessment of risk for development 

of aberrant drug - related behaviors or addiction, a 

good working knowledge of opioid pharmacology, 

and adverse effects and appropriate monitoring 

along with universal precautions are the key ele-

ments required.  
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  Chapter 17 

Topical  a nalgesics  

  Jana     Sawynok  

  Department of Pharmacology, Dalhousie University, Halifax, Nova Scotia, Canada       

   Introduction 

 Topical analgesia generally refers to the localized 

delivery of drugs to the skin for the purpose of 

obtaining pain relief due to local drug actions on 

peripheral sensory nerves and adjacent tissues fol-

lowing dermal penetration of the active ingredi-

ent. Topical formulations typically consist of 

creams, gels, ointments, sprays and patches or 

plasters. 1  The skin is the largest organ of the body, 

and most topical applications involve delivery to 

somatic sites; in such cases innervation and central 

transmission occurs via projections to the spinal 

cord. Analgesia in the craniofacial region, where 

innervation occurs via the trigeminal system, also 

can occur following delivery to the skin of the head 

and neck region, as well and other surfaces such as 

the cornea and oral cavity. 

 As novel mechanisms involved in regulation of 

peripheral pain signaling are identifi ed, there is a 

growing appreciation that drugs administered 

locally to sensory nerve endings may provide a 

valuable approach to pain management. Thus, 

topical analgesics provide therapeutic local drug 

concentrations but low systemic drug levels, and 

this leads to fewer adverse effects and potentially 

fewer drug interactions. A wider consideration of 

advantages and limitations of topical analgesics is 

presented in Table  17.1 . It is also important to note 

that topical analgesics have the potential to be 

used either as single therapies or as an adjunct to 

oral analgesics which allows for recruitment of a 

wider range of actions for suppressing pain. This 

chapter considers the main classes of topical anal-

gesics currently in clinical use, their place in treat-

ment guidelines and the potential for the further 

development of novel topical analgesics.    

  Topical  NSAID  s  

 Non - steroidal anti - infl ammatory drugs (NSAIDs) 

act by inhibiting cyclo - oxygenase enzymes (both 

COX1 and COX2) involved in the production 

of prostanoids, and it is this action that leads 

to anti - infl ammatory and analgesic properties. 

Prostaglandins sensitize sensory nerve endings and 

produce hyperalgesia by activating specifi c recep-

tors; this leads to phosphorylation of ion channels 

     1   Drugs may also be applied to the skin as patches for 
the purpose of dermal absorption, systemic 
redistribution and systemic actions; this is referred to 
as transdermal drug delivery. Transdermal 
applications are often administered at sites remote 
from the intended site of action (e.g. nicotine and 
fentanyl patches) where the site of drug action is the 
central nervous system.  
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and a shift in activation kinetics. There are a large 

number of topical NSAID formulations available 

 [1,2] . 2  Bioavailability and peak plasma concentra-

tions via this approach are generally less than 10% 

compared to oral administration, while penetra-

tion studies indicate therapeutic concentrations 

below the site of application  [1] . 

 Several systematic reviews addressing the effi -

cacy of topical NSAIDs in acute and chronic pain 

conditions have been written in the past decade, 

and a 2008 review provides a useful chronology of 

developments  [2] . It cites a 2004 analysis revealing 

that when topical NSAIDs were compared with 

topical placebo (14 trials) using 2 - week outcomes, 

48% of patients achieved at least 50% pain relief 

compared to 26% with topical placebo, and topical 

NSAIDs had a number - needed - to - treat (NNT) of 

  Table 17.1    Advantages and limitations of topical 

analgesics. 

   Advantages   
  Therapeutic tissue concentrations of drug with low 

systemic drug levels and avoidance of peak and trough 

concentrations in the blood  
  Avoids certain factors that affect bioavailability (e.g. 

fi rst pass metabolism, infl uence of gastric pH and 

gastric emptying times)  
  Option when oral dosing not feasible (e.g. nauseated 

patients)  
  Improved patient acceptance and adherence to therapy  

   Limitations   
  Topical agents must have appropriate molecular size 

(small molecules) and physicochemical properties 

(aqueous/lipid solubility) for dermal and tissue 

penetration  
  Variations can occur in skin permeability and in the 

presence of tissue enzymes that metabolize drugs  
  Disease states may alter dermal absorption  
  Local dermal effects can occur in response to the drug 

or vehicle  

   2   These include diclofenac, felbinac, fl urbiprofen, 
ibuprofen, indometacin, ketoprofen, ketolorac, 
piroxicam, naproxen and nimesulide, as well as 
other NSAIDs.  

4.6 (95% confi dence interval [CI] 3.8 – 5.9) (Table 

 17.2 ). Higher quality trials (N    =    10) had a NNT of 

4.4  [2] . These NNT values were similar to those for 

topical NSAIDs for treating soft tissue injuries 

(strains, sprains) using 1 - week outcomes (3.8, 

95% CI 3.4 – 4.4) (Table  17.2 ). There was no differ-

ence between topical NSAID and topical placebo 

for local adverse events (rash, itching or stinging) 

or systemic adverse events (3 – 6%). Three trials 

directly compared topical NSAID with an oral 

NSAID (comparability trials) and found similar 

rates of treatment success with the two approaches 

(37%). However, the earlier dataset was largely 

limited to outcomes over 2 weeks, and the issue of 

longer - term effi cacy remained unresolved.   

 Shortly after the 2004 review was published, six 

further high quality randomized trials evaluating 

topical NSAIDs for osteoarthritis of the knee were 

published  –  all involved diclofenac (four with 

dimethylsulfoxide [DMSO], Pennsaid  ®  , one a gel 

and one a plaster) and, importantly, three trials 

extended to 6 or 12 weeks  [2] . Five trials compared 

topical diclofenac with topical placebo, and one 

compared topical diclofenac with oral diclofenac. 

All trials comparing topical NSAID with placebo 

observed signifi cantly better outcomes for pain, 

stiffness, physical function and patient global 

assessment. The trial comparing topical diclofenac 

with oral drug observed comparable effi cacy with 

topical and oral routes of administration. Local 

adverse events (dry skin, rash, pruritus) were 

more common with topical diclofenac (about one -

 third of patients) than with topical placebo, and 

also compared to oral diclofenac. Gastrointestinal 

adverse events were no more common with topical 

diclofenac than placebo; however, such events 

(dyspepsia, abdominal pain, diarrhea) occurred 

signifi cantly more often with oral than topical 

diclofenac. For oral treatment, the calculated 

number - needed - to - harm (NNH) for severe gas-

trointestinal effects over 12 weeks was 11 (95% 

CI 8 – 19). Overall, the evidence from the trials 

published between 2004 and 2006 indicates 

topical NSAIDs are consistently better than 

placebo, not inferior to oral NSAIDs, and have 

a better systemic adverse event profi le than oral 

NSAIDs  [2] . 
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option. Topical NSAIDs for knee osteoarthritis are 

now recognized by several treatment guidelines 

 [3,4] .  

  Topical  l ocal  a nesthetics 

 Local anesthetics produce analgesia by blocking 

sodium channels on sensory nerve endings and 

diminishing activation of the nerve. Lidocaine 5% 

is available as a patch and is approved for use in the 

USA for treatment of post - herpetic neuralgia (PHN) 

 [5] . Patch application (N    =    3, up to 12 hours per 

day) leads to 3% systemic bioavailability. Three 

double - blind randomized trials examining effi cacy 

in PHN were published between 1996 and 2002  [5] . 

In two trials, the lidocaine 5% patch provided a 

reduction in pain relief compared with vehicle 

patch when administered acutely (for 1 day) or 

chronically (for 21 days). The third trial used a 

time - to - exit design, and reported a mean time 

of    >    14 days for the lidocaine patch compared to 

3.8 days for the vehicle patch. A further controlled 

trial published in 2003 indicates that lidocaine 5% 

patch treatment reduces pain in focal peripheral 

neuropathic pain syndromes. In this latter trial, 

the NNT for the lidocaine patch was calculated 

to be 4.4 (95% CI 2.5 – 17.5) (Table  17.2 ). The most 

frequent adverse events seen with the lidocaine 

5% patch were mild skin rash, redness and irrita-

tion at the site of application, which was also 

reported with the vehicle patch. A recent trial 

has compared the lidocaine 5% patch with oral 

pregabalin for PHN and diabetic polyneuropathy 

 A recent study, published in 2009, compared 

topical diclofenac containing DMSO (Pennsaid  ®  ) 

to oral diclofenac over 12 weeks in 775 patients 

with knee osteoarthritis  [3] . The fi ve treatment 

groups were: 

  1     Topical diclofenac in DMSO (oral placebo);  

  2     Topical placebo (oral placebo);  

  3     Topical DMSO (oral placebo);  

  4     Oral diclofenac (topical placebo); and  

  5     Oral diclofenac (topical diclofenac).    

 Topical diclofenac was superior to both placebo 

and topical DMSO for pain, physical function, 

overall health and patient satisfaction, and topical 

DMSO had no signifi cant effect alone. Topical 

diclofenac produced effects comparable to oral diclo-

fenac, and the combination of topical diclofenac 

with oral diclofenac did not produce any further 

effect compared to either individual treatment 

with these outcomes. The most common adverse 

event with topical diclofenac was dry skin (18%), 

an effect also observed with topical DMSO (11%, 

compared to 3% with placebo); this was suggested 

to refl ect dissolution of surface lipids. Fewer gas-

trointestinal effects and laboratory abnormalities 

were observed with topical diclofenac than with 

oral drug. 

 This study confi rms fi ndings from the 2004 – 06 

series of trials with respect to effi cacy of the topical 

diclofenac to 12 weeks, equivalence to oral drug 

and fewer systemically mediated adverse effects. It 

concluded that for patients initiating pharmaco-

logical therapy of osteoarthritis of the knee, topical 

diclofenac is a viable evidence - based treatment 

  Table 17.2    Number - needed - to - treat ( NNT ) values for topical analgesics in several pain conditions. 

   Topical agent     Condition (number of trials)     NNT (95% CI)     Reference  

  NSAIDs    Osteoarthritis, musculoskeletal pain, 

rheumatism, back pain (14)  

  4.6 (3.8 – 5.9)     [2]   

  Soft tissue injury (26) (strains, sprains)    3.8 (3.4 – 4.4)     [2]   
  Lidocaine 5% patch    Post - herpetic neuralgia (1)    4.4 (2.5 – 17.5)     [6]   
  Capsaicin    Neuropathic pain 0.075% (6)    5.7 (4.0 – 10)     [9]   

  Musculoskeletal pain 0.015% (3)    8.1 (4.6 – 34)     [9]   
  Rubefacients    Acute pain (7)    Evidence not robust     [10]   
  (salicylates)    Chronic pain (9)    6.2 (4.0 – 13)     [10]   
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  Topical  r ubefacients 

 Rubefacients are traditional formulations contain-

ing salicylates and other natural products (e.g. 

clove oil, eucalyptus oil, menthol); capsaicin is 

considered separately  [2] . These agents are also 

known as  “ counter - irritants ”  and are believed to 

counter pain by initiating a pattern of sensory 

activity that diminishes the pain sensation, and by 

affecting local blood fl ow. While salicylates are 

related to aspirin, their principal action is attrib-

uted to the counter - irritant effect and changes in 

local blood fl ow which leads to a sense of warmth 

 [2] . The actions of other rubefacients are now 

better understood, as menthol (and eucalyptol) 

activates TRPM8 receptors, and camphor activates 

TRPV3 receptors, and their sensory actions may 

result from mechanisms similar to capsaicin (acti-

vation then desensitization of receptors on sensory 

nerves)  [8] . However, given the limited effi cacy of 

capsaicin noted above, the potential for such 

actions to signifi cantly affect pain signaling is not 

clear. At present there is no evidence to support 

analgesic effi cacy of topical rubefacients with com-

ponents other than salicylates  [10] . 

 The effects of salicylate rubefacients have under-

gone recent systematic review  [2,10] . Evidence in 

acute pain conditions (strains, sprains) (six studies) 

was not robust; while an overall NNT could be cal-

culated (3.2, 95% CI 2.4 – 4.9), there was no effect in 

better quality studies. In chronic pain (muscu-

loskeletal and rheumatic pain) (seven studies), the 

NNT was 6.2 (95% CI 4.0 – 13) (Table  17.2 ). This 

analysis noted that rubefacients were not recom-

mended for treatment of osteoarthritis by national 

guidelines  [10] .  

  Peripheral and  t opical  o pioids 

 Since the early 1990s, it has been appreciated that 

opioid receptors are localized on sensory nerve 

endings, and that peripheral administration of 

exogenous opioids produces analgesia that is 

locally mediated  [11] . The local action is validated 

by lack of effect when the drug is administered to 

the contralateral side, and by blockade with qua-

ternary receptor antagonists that do not access the 

(DPN) over 4 weeks; the topical treatment pro-

duced a comparable overall pain reduction com-

pared to the oral treatment (62 – 65% responded 

with primary endpoints) but with fewer adverse 

events  [6] . The lidocaine patch for treatment of 

PHN and focal neuropathic pain conditions has 

entered treatment algorithms as an early line treat-

ment strategy  [7] .  

  Topical  c apsaicin 

 Capsaicin activates transient receptor potential 

vanilloid - 1 (TRPV1) receptors on sensory nerve 

endings. This receptor is polymodal, responding 

to heat, protons, endogenous agents (e.g. ananda-

mide) and exogenous agents (e.g. capsaicin, 

resiniferotoxin). It is regarded as a molecular inte-

grator of noxious stimuli, and is receiving consid-

erable attention with respect to the development 

of novel receptor antagonists as analgesics  [8] . 

Following activation by capsaicin, the TRPV1 

receptor desensitizes, leading to a refractoriness of 

the sensory nerve to subsequent activation; both 

this refractoriness and loss of fi ne sensory nerve 

branches (which is reversible) form the basis of the 

analgesic properties of topically administered cap-

saicin  [9] . 

 Topical creams with capsaicin have been exam-

ined for treatment of PHN and PDN (0.075% for-

mulation) and osteoarthritis and rheumatoid 

arthritis (0.025% formulation)  [9] . A systematic 

review of six trials of neuropathic pain, and three 

trials of musculoskeletal conditions produced NNT 

values of 5.7 (95% CI 4.0 – 10) and 8.1 (95% CI 4.6 –

 34), respectively (Table  17.2 ). About one - third of 

patients experienced local adverse events, prima-

rily a burning sensation (resulting from TRPV1 

receptor activation); the presence of this can result 

in a lack of blinding, as well as a signifi cant dropout 

rate. The NNH for an adverse local event was 2.5 

(95% CI 2.1 – 3.1); for withdrawal from the trial, it 

was 9.8 (95% CI 7.3 – 15). Recommendations 

regarding topical capsaicin for these conditions 

indicate use where individuals are unresponsive to, 

or intolerant of, other treatments, and it is regarded 

as a third line medication in treatment algorithms 

for neuropathic pain  [7] .  
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  Table 17.3    Peripheral targets being explored as potential novel topical analgesics  [16] . 

   Target     Comments  

  Na  +   channel    Na v 1.7, Na v 1.8 and Na v 1.9 most promising targets; much interest in isoform specifi c 

blockers and topicals  
  K  +   channels    Various K  +   channel subtypes implicated in analgesia by several drugs; no specifi c topical 

exploration  
  Ca 2 +   channels     ω  - conotoxins and gabapentin/pregabalin interact with Ca 2 +   channels; limited topical 

exploration  
  Adenosine 

receptors  

  Peripheral A1 receptors inhibit pain; A1 receptor antagonists inhibit peripheral analgesia 

by amitriptyline; topical actions of amitriptyline being explored  
  Acid sensitive 

ion channels  

  ASICs selectively localized on sensory nerves and involved in several forms of pain; topical 

aspects not yet developed  
  Vanilloid and 

TRP receptors  

  TRPV1 activated then desensitized by capsaicin; at least 13 TRPV1 receptor antagonists 

in preclinical development as analgesics; antagonists could potentially be novel class of 

topical analgesics  
  Glutamate 

receptors  

  Ionotropic and metabotropic GluR antagonists being examined in preclinical studies; 

ketamine given topically in human neuropathic pain  
  Serotonin 

receptors  

  Peripheral 5 - HT 1B  and 5 - HT 1D  receptors inhibit pain; 5 - HT 2 , 5 - HT 3,  5 - HT 4  and 5 - HT 7  

receptors facilitate pain; analgesia occurs with ketanserin (5 - HT 2A  antagonist) applied 

topically in preclinical studies  
  Adrenergic 

receptors  

   α 1 - ,  α 2 -  and  β  - ARs implicated in pain facilitation; ARs involved in sympathetic - sensory 

coupling and interact with P2X 3  receptors; nerve injury produces complex effects on 

expression of AR subtypes; clinical studies have examined topical clonidine; interest in 

topical P2X 3  receptor antagonists  
  Cholinergic 

mechanisms  

  AChRs involved in peripheral pain; M4 mAChRs feasible target for analgesia; nAChRs 

also present on sensory afferents; nAChR agonists (epibatidine, ABT - 594), and 

antagonist ( α  - conotoxin) explored as systemic analgesics; botulinum toxin (blocks ACh 

release) explored as analgesic; topicals not extensively explored  
  Cannabinoids    Peripheral CB1 and CB2 receptors involved in pain; mixed agonists given systemically for 

neuropathic pain; CB1 and CB2 agonists attractive targets for topical approaches  
  Opioids    Infl ammatory pain reduced by peripherally acting morphine; effects in chronic 

infl ammation may also refl ect anti - infl ammatory actions on immune cells; peripherally 

restricted  μ  -  and  κ  - agonists are targets of interest; interest in topical development (skin, 

mucosa)  
  CGRP, 

substance P  

  Peptides present in sensory afferents involved in pain signaling in the spinal cord and role 

in neurogenic infl ammation in periphery; antagonists explored as systemic analgesics 

but NK1 antagonists have not been successful clinically, no topical development  
  Somatostatin    Analogs exhibit systemic and spinal analgesia; peripheral analgesia occurs perhaps via 

opioid release from immune cells; intra - articular application of somatostatin relieves 

pain in rheumatoid arthritis; no topical development  
  Cytokines    Several cytokines involved in nociception; TNF ligands and IL - 1 receptor antagonist used 

for rheumatoid arthritis; prostaglandin receptor antagonists are novel targets as topical 

analgesics (cf. topical NSAID effi cacy)  
  Neurotrophic 

factors  

  NGF is pronociceptive; increased NGF levels occur in several infl ammatory pain 

conditions; antagonism of NGF considered promising therapeutic target; no topical 

exploration  

   AchR, acetylcholine receptor (m, muscarinic; n, nicotinic); AR, adrenergic receptor; ASIC, acid - sensitive ion channel; CB, 

cannabinoid; CGRP, calcitonin gene - related peptide; GluR, glutamate receptor; 5 - HT, 5 - hydroxytryptamine; IL, interleukin; 

NGF, nerve growth factor; NK, neurokinin; TNF, tumor necrosis factor; TRPV1, transient receptor potential vanilloid - 1.   
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doxepin 3 – 5% (both alone and with capsaicin) in 

neuropathic pain, and potential peripheral analge-

sia by topical amitriptyline 1 – 4% in combination 

with ketamine 0.5 – 2% in neuropathic pain  [15] . 

 There is considerable current interest in the 

potential for development of novel analgesics that 

can act locally at peripheral nerve endings, and 

this refl ects generalized advantages of the approach 

of topical administration (Table  17.1 )  [16] . There 

has been some clinical exploration with  α  2  -

 adrenergic agents (e.g. clonidine) and glutamate 

receptor antagonists (e.g. ketamine)  [16] . The 

potential for novel targets to be developed as 

topical analgesics is indicated in the commentary 

in Table  17.3 .     
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ute to the peripheral analgesia that has been 

demonstrated in preclinical infl ammatory and 

neuropathic pain models  [15] . There are several 

clinical studies reporting analgesia with topical 
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   Introduction 

 This chapter reviews four classes of agents that 

have not been covered by other chapters: non -

 steroidal anti - infl ammatory drugs (NSAIDs), aceta-

minophen, muscle relaxants and cannabinoids.  

  Non -  s teroidal  a nti -  i nfl ammatory 
 d rugs 

 NSAIDs have been prescribed widely for over a 

century and are the mainstay for managing chronic 

infl ammatory conditions. There are at least 10 dif-

ferent drug classes represented within the NSAID 

group (Table  18.1 ). Most NSAIDs exhibit analgesic 

effi cacy comparable with acetylsalicyclic acid 

(ASA)  , and several exhibit superior effi cacy  [1] .   

 NSAIDs have analgesic, anti - infl ammatory and 

antipyretic properties. The anti - infl ammatory 

effects work through the inhibition of cyclo -

 oxygenase (COX) enzymes, which are in two struc-

turally distinct forms, COX 1 and COX 2. There is 

a poor correlation between the anti - infl ammatory 

activity and analgesic effi cacy of these agents. This 

probably refl ects the multiple mechanisms that 

are involved in the analgesic action of NSAIDs such 

as central prostaglandin synthesis, and mecha-

nisms involving serotonin and excitatory amino 

acids  [1] . 

 Given that there are many classes of NSAIDs it is 

reasonable to rotate from one class to another in an 

attempt to fi nd the best option for an individual 

patient (Table  18.1 ). Although there is no risk of 

physiological tolerance there is a ceiling effect. In 

choosing the appropriate NSAID, a few factors may 

infl uence the clinician ’ s choice: simplicity of 

dosing, tolerability, comparative toxicity, effi cacy 

and the cost  [1] . For chronic use, the lowest dose 

that provides a satisfactory response should be 

maintained. Elderly patients are at higher risk for 

adverse effects, therefore a lower dose should be 

used (gastrointestinal side effects may be dose -

 related), creatinine clearance should be checked 

and the adverse events should be monitored 

closely  [2] . 

 There are a number of side effects associated with 

the use of NSAIDs. Of particular importance are 

those associated with gastrointestinal, renal and 

cardiovascular adverse effects. 

  Gastrointestinal  s ide  e ffects 

 The risk of serious adverse gastrointestinal events is 

approximately three times greater for those using 

Clinical Pain Management: A Practical Guide

Edited by Mary E. Lynch, Kenneth D. Craig and Philip W.H. Peng

© 2011 Blackwell Publishing Ltd.  ISBN: 978-1-444-33069-4



Other pharmacological agents Chapter 18

143

fi ed: a history of ulcer, presence of  Helicobacter 

pylori  infection, use of more than one NSAID 

(including aspirin), use of high - dose NSAIDs, 

concurrent anticoagulant or corticosteroid use, 

a serious underlying disease and age greater than 

75 years  [1 – 3] . In patients with gastrointestinal 

risk factors, use of an NSAID is better avoided and 

the clinician should consider the alternatives 

such as acetaminophen, antidepressant analgesics 

or a cannabinoid. Strategies that minimize the risk 

of gastrointestinal adverse events are the use of 

selective COX2 inhibitors and co - administration 

with a proton pump inhibitor (PPI) or the prostag-

landin analog misoprostol (Table  18.2 )  [4] . 

Compared with NSAIDs, celecoxib (the only 

COXIB available in North America and Europe) 

had fewer symptomatic ulcers and bleeds, endo-

scopically detected ulcers, and discontinuations 

for adverse events or gastrointestinal adverse 

events  [5] .    

NSAIDs than for non - users and the number of 

deaths associated with NSAID - induced gastrointes-

tinal damage in the USA are comparable to those 

from AIDS and other terminal diseases (approxi-

mately 17,000 per year)  [3] . Although only a rela-

tively small proportion of NSAID users actually 

develop major gastrointestinal complications, the 

importance of these complications is magnifi ed by 

the widespread use of these agents. NSAID - related 

gastrointestinal adverse events can be classifi ed 

into three broad categories: 

  1      “ Nuisance ”  symptoms such as heartburn, 

nausea, dyspepsia and abdominal pain (10 – 60%);  

  2     Mucosal lesions such as ulcers (15 – 30% with 

endoscopically detected ulcer but mostly asympto-

matic); and  

  3     Serious gastrointestinal complications, such as 

perforated ulcers and catastrophic bleeding (1%)  [3] .    

 The greatest risk is during the fi rst 3 months of 

therapy  [3] . Several risk factors have been identi-

  Table 18.1    Commonly used non - steroidal anti - infl ammatory drugs ( NSAID  s ). 

   Drug class     Drug name  
   Common trade 
name  

   Usual PO 
dose (mg)  

   Maximum daily 
dose (mg)  

  Salicylates    ASA    Aspirin    325 – 650 q4 – 6 h    4000  

  Difl unasil    Dolobid    250 – 500 b.i.d.    1500  
  Propionic acid    Ibuprofen    Motrin, Advil    200 – 800 t.i.d.    3200  

  Naproxen    Naprosyn    125 – 500 b.i.d.    1250  
  Naproxen sodium    Anaprox    275 – 550 o.d./b.i.d.    1375  
  Oxaprozin    Daypro    600 – 1800 o.d.    1800  
  Ketoprofen    Actron, Orudis    25 – 100 t.i.d.    300  

  Indole acetic acids    Indometacin    Indocid    25 – 50 t.i.d.    200  
  Sulindac    Clinoril    150 – 200 b.i.d.    400  

  Pyrolizine carboxylic acid    Ketorolac    Toradol    10 q6 h    40 (max. 7 days)  
  Pyranocarboxycolic acid    Etodolac  *      Lodine    200 – 600 b.i.d.    1200  
  Phenylacetic acids    Diclofenac sodium    Voltaren    25 – 50 b.i.d.    150  

  Diclofenac + misoprostol    Arthrotec 50 or 75    50 or 75 b.i.d.    150  
  Anthranilic acids    Mefanamic acid    Ponstan    250 q.i.d.    1500 (max. 7 days)  
  Oxicams    Piroxicam    Feldene    10 b.i.d., 20 o.d.    20  

  Meloxicam  *      Mobicox    7.5 – 15 o.d.    15  
  Tenoxicam    Mobifl ex    20 – 40 o.d.    40  

  Napthylalkanones    Nabumetone  *      Relafen    1000 – 2000 o.d.    2000  
  COXIBs    Celecoxib  *      Celebrex    100 – 200 b.i.d.    400  

   Not all preparations are available in every country. Some are available in sustained - released or injectable form. Only the 

oral preparations are listed above.  

   *  NSAIDs with selective COX2 activity.   

  Source :   Modifi ed from Lynch  &  Watson  [1] . 
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[CI] 0.88 – 1.20), but did increase the risk for those 

with a previous myocardial infarction (RR 1.40; 

95% CI 1.06 – 1.84)  [8 – 10] . 

 Comparing traditional NSAIDs with selective 

COX2 inhibitors, the risk of a serious vascular event 

was similar. The overall risk for selective COX2 

inhibitors and traditional NSAIDs was 1.0% and 

0.9% per year, respectively  [6,7] . This evidence 

resulted in the US Food and Drug Adminstration 

(FDA) warning that there is cardiovascular risk with 

all conventional NSAIDs. When compared directly 

with other NSAIDs (including diclofenac, indomet-

acin, or both), naproxen was associated with a 

lower risk of cardiovascular complications  [11] . 

 An algorithmic approach was developed to help 

manage patients who require long - term NSAID 

therapy (Table  18.2 )  [4] .  

  Renal  s ide  e ffects 

 In the USA, an estimated 2.5 million individuals 

experience adverse renal effects caused by the use 

of NSAIDs every year  [12] . Recent evidence sug-

gests that selective COX2 inhibitors cause a spec-

trum of renal effects similar to that caused by the 

NSAIDs  [13,14] . Evidence supports that both 

COX1 and COX2 are constitutively expressed at 

substantial levels in the kidney  [15] . The associated 

risk of renal dysfunction is low in most people and 

renal complications are usually reversible on 

timely withdrawal of the NSAIDs in individuals 

without previous renal disease  [1] . Because a 

normal creatinine value does not guarantee normal 

kidney function, the Consensus Conference Group 

has recommended that a creatinine clearance 

should be checked both before and after initiating 

NSAIDs and selective COX2 inhibitors  [2] .  

  Summary 

 In managing patient with chronic pain, NSAIDs 

generally provide only mild relief (Table  18.3 ) and 

are associated with potentially serious adverse 

effects  [2,16 – 22] . For these reasons their usefulness 

in assisting patients with moderate to severe 

chronic pain is limited  [1] .     

  Cardiovascular  s ide  e ffects 

 Cardiovascular adverse effects are also a concern. 

Meta - analysis clearly showed that selective COX2 

inhibitors (exposure    ≥    4 weeks) increased serious 

vascular events, which were defi ned as non - fatal 

myocardial infarction, non - fatal stroke or vascular 

death, by 42%  [6,7] . This corresponded to an excess 

of three persons with a vascular event per 1000 

persons receiving a selective COX2 inhibitor per 

year. The risk of myocardial infarction was almost 

doubled, corresponding to an excess of three 

persons with myocardial infraction per 1000 

persons receiving a selective COX2 inhibitor per 

year  [6,7] . The risk of stroke was not increased  [6,7] . 

 Meta - analyses of case – control and cohort studies 

did not demonstrate an increase in cardiovascular 

risk of celecoxib at a dosage of 200   mg/day  [6] . 

However, meta - analyses of randomized trials 

revealed an increased cardiovascular risk at dose 

400   mg/day or higher  [7] . Celecoxib did not 

increase the risk of myocardial infarction among 

those without a previous myocardial infarction 

(relative rate [RR] 1.03; 95% confi dence interval 

  Table 18.2    Canadian consensus guideline on long - term 

NSAIDs therapy and the need for gastroprotection: benefi t 

vs. risk. 

   Recommendations   
  Patients with low GI and low CV risks should receive a 

traditional NSAID  
  Patients with low GI and high CV risks should receive 

naproxen  
  Patients with high GI and low CV risks should receive a 

cyclo - oxygenase 2 inhibitor plus a proton - pump 

inhibitor  
  Patients with high GI and high CV risks should receive a 

careful assessment to prioritize risks  
  NSAIDs should be prescribed at the lowest effective 

dose and for the shortest possible duration  

    *  Although the members of the panel carefully evaluated 

the available evidence, the recommendations were based 

on clinical opinions. The proposed guidelines for NSAID 

use seem appropriate, but the best way to address the 

issue would be to conduct appropriate studies for each 

gastrointestinal (GI) and cardiovascular (CV) risk.   

  Source :   Data from Rostom  et al .  [4] . 



Other pharmacological agents Chapter 18

145

tion  [26] . Hepatotoxicity is a concern in acute 

overdose or in patients who are alcoholic or with 

pre - existing liver disease  [23] . Although the 

maximum recommended dose is 4   gm, the FDA is 

considering revising this to a lower dose. The 

median daily dose of acetaminophen related to 

liver injury was 5 – 7.5   g/day, very near the current 

maximum daily dose  [27] . Furthermore, chronic 

administration of acetaminophen at dose greater 

than 3   g was associated with a decrease in glomeru-

lar fi ltration rate 30   mL/min. Thus, the maximum 

daily dose should be less than 3   g and preferably 

closer to 2   g for chronic use  [26] . 

 Given its safety profi le, acetaminophen is still 

considered a fi rst - line drug for patients with oste-

oarthritis  [2] . Other than osteoarthritis, the role of 

acetaminophen in the management of chronic 

pain is limited  [1] .  

  Skeletal  m uscle  r elaxants 

 Muscle relaxants are a heterogeneous group of 

medications commonly used to treat two different 

types of underlying conditions: spasticity from 

upper motor neuron syndromes (e.g. cerebral 

  Acetaminophen 

 Acetaminophen is widely available worldwide as 

an over - the - counter preparation or by prescription 

in combination with other drugs such as oxyco-

done. It is an antipyretic and analgesic but not an 

anti - infl ammatory agent. It is equianalgesic with 

ASA in most types of pain except infl ammatory 

arthritis; however, in head - to - head patient prefer-

ence studies comparing acetaminophen with 

NSAIDs in osteoarthritis, patients preferred NSAIDs 

(Table  18.2 )  [1,23] . 

 Recently the mechanism of action has been 

demonstrated to involve metabolism of acetami-

nophen into AM 404 which then reinforces activ-

ity in the endocannabinoid system through CB1 

(cannabinoid 1) receptors which then reinforce 

activity of the bulbospinal serotonergic inhibitory 

pathways  [24] . 

 Acetaminophen is rapidly absorbed following 

the oral administration and the peak plasma level 

is reached at 30 – 60 minutes. Side effects such as 

abdominal pain and diarrhea are occasional and 

benign. Severe but rare side effects include liver 

toxicity  [1] , hypertension  [25]  and renal dysfunc-

  Table 18.3    Analgesic effects ( AE ) of  NSAID  and acetaminophen in various clinical conditions. 

   Conditions     Agents     Comment     Remark     Reference  

  Acute low back 

pain  

  NSAIDs vs. placebo     ↓  Pain,  ↑  AE    WMD 8.39 (95% CI 

 − 12.68 to  − 4.10)  

   [16,17]   

  NSAIDs vs. APAP    Similar analgesia, 

 ↑  AE with NSAIDs  

       [16,17]   

  Acute back pain 

with sciatica  

  NSAID vs. placebo    No difference         [16]   

  Chronic low back 

pain  

  NSAID vs. placebo     ↓  Pain,  ↑  AE    WMD  − 12.40 (95% CI 

 − 15.53 to  − 9.26)  

   [16]   

  NSAID vs. COX2I    Similar analgesia, 

 ↓  AE with COX2I  

       [16]   

  Subacute/chronic 

neck pain  

  NSAID vs. placebo    No difference in 

analgesia  

       [18]   

  Osteoarthritis    APAP vs. placebo     ↓  Pain, no  ↑  AE    Only  ∼ 5% improvement     [19]   
  NSAID vs. APAP    NSAID    >    APAP    Patients prefer NSAIDs     [2,20]   
  NSAID vs. COX2I    Similar analgesia         [2]   
  NSAIDs vs. placebo             [21]   

  Neuropathic pain    NSAID vs. placebo    Probably not         [22]   

   APAP  , N - acetyl - p - aminophenol (acetaminophen); WMD, weighted mean difference.   
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low back pain. However, the incidence of drowsi-

ness and dizziness and other side effects is high, 

caution was recommended and it was left to the 

discretion of the physician to review the risk –

 benefi t analysis. It was acknowledged that large, 

high quality trials are necessary. 

 There are very limited or inconsistent data 

regarding the analgesic effectiveness of metaxalone, 

methocarbamol, chlorzoxazone, baclofen or dant-

rolene compared with placebo in patients with 

musculoskeletal conditions  [29,30] . 

 In summary, muscle relaxants have a limited 

role in the treatment of chronic pain and should be 

reserved for short - term use.  

  Cannabinoids 

 Cannabinoids are a group of substances that are 

structurally related to tetrahydrocannabinol or that 

bind to cannabinoid receptors that are naturally 

present in the nervous and immune systems of 

animals. There are several types of cannabinoids. 

Phytocannabinoids, also called natural or herbal 

cannabinoids, occur in the cannabis plant, endo-

cannabinoids are naturally present in animals and 

there are a growing number of synthetic cannabi-

noids under development for therapeutic uses  [23] . 

palsy, multiple sclerosis) and muscular pain or 

spasms from peripheral musculoskeletal condi-

tions  [28] . The FDA has approved a number of 

drugs for either spasticity (baclofen, dantrolene 

and tizanidine) or musculoskeletal conditions 

(carisoprodol, chlorzoxazone, cyclobenzaprine, 

metaxalone, methocarbamol and orphenadrine). 

The latter category of agents is composed of a 

diverse group of medications with different mech-

anisms of action for spasticity, the mechanism of 

action for analgesia is unknown (Table  18.4 ).   

 Although muscle relaxants are commonly used 

for peripheral musculoskeletal pain, the evidence 

supporting their use is limited  [29,30] . Signifi cant 

limitations of this literature include poorly 

designed studies and the fact that most trials were 

short term (2 weeks of treatment) and examined 

acute rather than chronic pain. 

 For most muscle relaxants the indication is for 

management of acute pain; however, in practice 

there are many patients who suffer with chronic 

pain who are using muscle relaxants in an attempt 

to fi nd relief. Systematic reviews of controlled trials 

examining the use of muscle relaxants in non -

 specifi c low back pain  [29,30]  concluded that 

muscle relaxants are effective for short - term symp-

tomatic relief in patients with acute and chronic 

  Table 18.4    Muscle relaxants. 

   Drug     Common trade name     Recommended dose     Common side effects  

  Cyclobenzaprine    Flexeril    5 – 10   mg t.i.d.    Anti - ACh effect (drowsiness, dry 

mouth, urinary retention, 

increased intraocular pressure)  
  Methocarbamol    Robaxin    1,500   mg q.i.d. for fi rst 3 days, 

then followed by 750   mg q.i.d.  

  Black, brown or green urine 

possible 

 Cognition impairment  
  Tizanidine    Zanafl ex    4   mg o.d. initially; titrate at 

increment of 2 – 4   mg up to 8   mg 

t.i.d. Although maximum daily 

limit is 36   mg, experience 

beyond 24   mg/day is very limited  

  Weakness, fatigue, drowsiness, 

dry mouth and dizziness; 

caution about hepatotoxicity 

and rebound hypertension from 

abrupt cessation from high dose  
  Metaxalone    Skelaxin    800   mg t.i.d. or q.i.d.    Drowsiness, dizziness, headache, 

nervousness  

   ACh  , Anti - acetylcholinesterase.  

   *  Not all drugs listed above available in all countries.   
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pain conditions. The weight of evidence supports 

that cannabinoids exhibit a moderate analgesic 

effect in neuropathic pain and cancer pain with 

preliminary evidence for action in other types of 

pain such as spinal pain and headache  [1,23] . 

 There are four cannabinoid agents available in 

several countries (Table  18.5 ). These include 

a cannabis/cannabidiol buccal spray (Sativex  ®  ), 

nabilone (Cesamet  ®  ) and dronabinol (synthetic  Δ  -

 9 - THC in sesame oil sold under the trade name 

Marinol  ®  ), as well as the naturally occurring agent 

cannabis which is available in some countries 

through special licensing procedures or used as a 

traditional folk remedy. Clinical practice guide-

lines have been established in Canada where there 

are four cannabinoids available  [32] . Based on 

current evidence supporting that cannabinoids are 

analgesic and safe, these guidelines identify that it 

is reasonable to use a cannabinoid as a second or 

third line agent either as a single agent or in com-

bination with other agents exhibiting a different 

mechanism of action  [32] . In patients exhibiting a 

constellation of symptoms including nausea, ano-

rexia or spasticity one might consider introducing 

a cannabinoid earlier as there is evidence cannabi-

noids exhibit antiemetic and antispasticity action 

 [23,32] .   

 Since the discovery of  Δ  - 9 - THC in 1964, two 

endogenous receptors have been identifi ed, CB1 

and CB2, primarily located in the central nervous 

and immune systems, respectively, along with 

several endogenous ligands such that a full endog-

enous cannabinoid system capable of endogenous 

pain modulation has been identifi ed. The CB1 

receptors are 10 times more abundant than opioid 

receptors in the brain but are present in very low 

levels in the cardiorespiratory centers in the brain-

stem, probably accounting for the high safety 

margin of these agents  [31] . Cannabinoids are also 

present in the periphery with probable implica-

tions for peripheral analgesic potential (Chapter 

 17   ). The mechanism of analgesia is presented in 

more detail in key references for this chapter but 

essentially involves activation of CB1 receptors 

resulting in multiple levels of modulation of noci-

ceptive and pain - related transmission via inhibiti-

ory mechanisms similar to but independent of that 

by opioids. 

 Numerous randomized controlled trials examin-

ing cannabinoids in the treatment of pain have 

demonstrated a signifi cant analgesic effect  [23] . 

Cannabinoid agents tested included synthetic 

analogs as well as cannabis and cannabis - based 

extracts; these agents were tested in a number of 

  Table 18.5    Several cannabinoids that are currently available. 

   Agents     Trade name     Dose available     Route     Usual dose     Listed indication  

  Cannabis under 

the MMAR 

program *   

      14% THC in 

cannabis 

supplied by the 

program  

  Smoked 

or oral  

  3 – 5   g/day      

  Nabilone Synthetic 

cannabinoids 

from CBN  

  Cesamet    0.25, 0.5, 1   mg 

capsule  

  PO    Initiate at 0.25 – 0.5   mg, 

 ↑  by 0.25 – 0.5   mg q2 – 3 

days to max. 3   mg b.i.d.  

  Antiemetic for 

chemotherapy  

  Dronabinol: 

Synthetic 

 Δ  - 9 - THC  

  Marinol    2.5, 5, 10   mg 

capsule  

  PO    Initiate at 2.5   mg,  ↑  by 

2.5   mg q2 – 3 days up to 

a max. 10   mg t.i.d.  

  Antiemetic for 

chemotherapy; 

appetite loss with AIDS  
  Extract of 

cannabis: THC, 

CBD 1   :   1 ratio  

  Sativex    THC 2.7   mg/CBD 

2.5   mg/100    μ L 

spray actuation  

  Buccal    Initiate at 1 – 2 spray, 

 ↑  1 – 2 spray q2 – 3 days 

up to a max. 12 sprays  

  Adjunctive Rx NeP with 

MS; Adjunctive 

therapy cancer pain  

   CBD, cannabidiol; CBN, cannabinol; MMAR, medical marihuana access regulations, a program for compassionate access 

available in Canada; MS, multiple sclerosis; NeP, neuropathic pain; PO, by mouth; THC  , Delta 9 - tetrahydrocannabinol.   
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     9       Hippisley - Cox   J  ,   Coupland   C.   ( 2005 )  Risk of 

myocardial infarction in patients taking cyclo -

 oxygenase - 2 inhibitors or conventional non -

 steroidal anti - infl ammatory drugs: population 

based nested case – control analysis .  Br Med J  

 330 : 1366  –  72 .  

  10       Brophy   JM  ,   Levesque   LE  ,   Zhang   B  . ( 2007 )  The 

coronary risk of cyclo - oxygenase - 2 inhibitors 

in patients with a previous myocardial infarc-

tion .  Heart   93 : 189  –  94 .  

  11       Graham   DJ.    (  2006 )  COX - 2 inhibitors, other 

NSAIDs, and cardiovascular risk: the seduction 

of common sense .  JAMA   296 : 1653  –  6 .  

  12       Sandhu   GK  ,   Heyneman   CA  . ( 2004 )  Nephrotoxic 

potential of selective cyclooxygenase - 2 inhibi-

tors .  Ann Pharmacother   38 : 700  –  4 .  

  13       Perazella   MA  ,   Tray   K  . ( 2001 )  Selective 

cyclooxygenase - 2 inhibitors: a pattern of neph-

rotoxicity similar to traditional nonsteroidal 

anti - infl ammatory drugs .  Am J Med   111 : 64  –  7 .  

  14       Zhang   JJ  ,   Ding   EL  ,   Song   Y  . ( 2006 )  Adverse 
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 Common adverse effects include euphoria 

( “ high ” ), dizziness, drowsiness, dry mouth and 

nausea  [1] . Cannabinoids are contraindicated in 

patients with uncontrolled hypertension, active 

ischemic heart disease and schizophrenia. 

 The guidelines for the use of cannabinoids are 

similar to those used for opioids  [32] . To summarize 

the key points, one must carry out a full assessment, 

establish a working diagnosis, assess psychosocial 

issues including screening for risk of addiction, 

assure that traditional approaches have been tried 

or considered, discuss potential for adverse effects, 

and monitor and document treatment. 

 In summary, the NSAIDs and selective COX2 

inhibitors may have a role in mild to moderate 

pain but are usually inadequate in more severe 

pain and it is important to consider serious adverse 

events associated with chronic use. Acetaminophen 

may also assist with mild to moderate pain, has a 

good safety profi le and remains a fi rst line agent for 

osteoarthritis. There is some support for the use of 

muscle relaxants for short - term use in acute and 

chronic low back pain and cannabinoids are 

emerging as a second and third line option in the 

management of chronic pain.  
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   Introduction 

 Local anesthetics block nerve conduction by 

binding to sodium channels and blocking genera-

tion of action potentials. When local anesthetics 

are deposited at the site where pain is generated, 

they eliminate the transmission of pain along the 

neuron, thereby temporarily eliminating input of 

pain signals to the central nervous system. Local 

anesthetics have proven benefi cial in facilitating 

surgical procedures within the peripheral distribu-

tion of the nerve that has been blocked as well as 

providing several days of pain relief when used as 

short - term infusions around peripheral nerves. 

The usefulness of nerve blocks in diagnosing and 

treating chronic pain has been more limited. In 

this chapter, we review the use of local anesthetic 

blocks for diagnosing and treating specifi c chronic 

pain conditions.  

  Diagnostic  b locks 

 Establishing the source of pain when it is not 

clearly evident can be done using diagnostic 

blocks. Local anesthetics are infi ltrated around the 

nerve supply of a structure and if it results in pain 

relief it is considered diagnostic of the source of 

pain. Diagnostic blocks include nerve blocks or 

intra - articular blocks. Diagnostic nerve blocks are 

usually performed on peripheral nerves that have a 

specifi c distribution. In order to remove confound-

ers such as a placebo effect or malingering, many 

advocate the use of controls when performing 

diagnostic blocks. This usually involves the per-

formance of more than one diagnostic block for 

the same structure. One method would be the use 

of placebo control where an inactive agent such as 

saline would be injected. More commonly, a com-

parative method is employed with the use of local 

anesthetics of varying durations of action in each 

block (e.g. lidocaine and bupivacaine). When 

interpreting the response, it is important to under-

stand that the relative duration of the local anes-

thetics as opposed to the absolute duration is 

critical. Individuals vary in the duration of action 

of local anesthetics. While patients may have pain 

relief in excess of the expected 1 – 2 hours from lido-

caine and 4 – 6 hours from bupivacaine for instance, 

all patients will have a longer duration of relief 

from bupivacaine than lidocaine. For an in - depth 

discussion of the optimal use of diagnostic nerve 

blocks, readers are encouraged to read the review 

by Bogduk  [1] . 
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 The greater occipital nerve emerges from beneath 

an aponeurotic sling, between the trapezius and 

sternocleidomastoid. This fi brous sling was theo-

retically thought to cause the nerve entrapment 

although no histological evidence of this has been 

cited in the literature. In addition, there is debate 

about the use of occipital nerve blocks as a diagnos-

tic tool as it has been shown that their effect on the 

headache syndromes clearly outlasts the duration 

of the local anesthetic.  

  Lateral  f emoral  c utaneous 
 n erve  b lock 

 Meralgia paresthetica is a painful mononeuropa-

thy of the lateral femoral cutaneous nerve com-

monly caused by focal entrapment of this nerve as 

it passes beneath the inguinal ligament  [3] . Other 

etiologies such as direct trauma or stretch - related 

injury of the nerve have also been implicated. The 

lateral femoral cutaneous nerve originates from 

the lumbar plexus with contribution from the L2 

and L3 spinal nerves. The nerve runs through the 

pelvis along the lateral border of the psoas muscle 

to the lateral part of the inguinal ligament, where 

it passes to the thigh through a tunnel formed by 

the lateral attachment of the inguinal ligament 

and the anterior superior iliac spine. The most 

common site of entrapment is at the site where it 

crosses the inguinal ligament. Meralgia paresthet-

ica presents with painful paresthesia and numb-

ness of the upper lateral thigh area. Symptoms are 

typically unilateral with bilateral presentation in 

up to 20% of cases. 

 The lateral femoral cutaneous nerve can be 

blocked just inferior to the inguinal ligament, 

using either an ultrasound - guided or landmark -

 based technique (1   cm medial to the anterior supe-

rior iliac spine) administering a combination of 

local anesthetic and corticosteroid. At best, this 

provides temporary relief of painful symptoms. 

This nerve block has also been used as a prognostic 

tool for surgical decompression of the nerve. The 

success rate for surgical decompression has been a 

matter of some debate. The mainstay of treatment 

for this condition consists of weight loss, if appro-

priate, and lifestyle modifi cation, including the 

  Therapeutic  b locks 

 For chronic pain states the use of nerve blocks for 

therapeutic purposes usually involves the use of 

neurolytic agents such as phenol and alcohol. 

When there are sympathetic mediators to a pain 

state (e.g. in complex regional pain syndrome), 

sympathetic nerve blocks have been employed but 

their value is more prognostic than therapeutic. 

Therapeutic blocks can be performed with intra-

rticular steroids to reduce infl ammatory mediators. 

Steroids have also been used with local anesthetics 

in nerve blocks to reduce infl ammatory mediators 

associated with nerve entrapment syndromes.   

  Peripheral  n erve  b locks 

 Once a nerve can be accurately identifi ed, virtually 

any nerve in the body can be blocked with the aid 

of local anesthetics. The accurate identifi cation of 

nerves can be performed using landmarks, by elic-

iting a paresthesia with needle irritation, using 

nerve stimulators (for mixed motor and sensory 

nerves) and imaging techniques such as ultrasound 

guidance, fl uoroscopy or even computed tomogra-

phy (CT) guidance. Peripheral nerve blocks used 

commonly for chronic pain states include occipital 

nerve blocks for occipital headaches and lateral 

femoral cutaneous nerve blocks for meralgia 

paresthetica.  

  Occipital  n erve  b locks 

 Peripheral nerve blocks for headaches are com-

monly employed. However, the data to support 

these modalities are scarce. Greater occipital nerve 

blocks were fi rst performed to evaluate headaches 

postulated to be secondary to compression of the 

greater occipital nerve between the posterior arch 

of the atlas and the lamina of C2  [2] . The greater 

occipital nerve is blocked where it emerges from 

the posterior neck muscles. Some occipital nerve 

blocks are performed for diagnostic reasons and 

employ only local anesthetics and others are per-

formed for therapeutic response with the use of 

local anesthestics and steroids. 
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ing the painful region has been used to diagnose 

SMP in patients with CRPS as well as to provide 

analgesia in order to facilitate physical therapy, the 

mainstay of treatment. 

  Stellate  g anglion  b lock 

 Cervical sympathetic blockade (stellate ganglion 

block) has traditionally been used in the manage-

ment of SMP involving the head and upper extrem-

ity. The stellate ganglion is a star - shaped neuronal 

cluster formed by the fusion of the inferior cervical 

and superior thoracic sympathetic ganglia and is 

typically located at or near the head of the fi rst rib 

at the level of the fi rst thoracic vertebra (Figure 

 19.1 ). Positioned adjacent to the origin of the ver-

tebral artery just behind the dome of the lung, the 

stellate ganglion relays sympathetic fi bers to and 

from the head, neck and arms. The most common 

approach to the ganglion involves blockade at the 

elimination of triggers such as tight clothing or a 

heavy tool belt.  

  Sympathetic  b locks 

 The presence of sympathetically maintained pain 

(SMP) serves as the rationale behind performing 

blockade of the sympathetic nervous system for 

pain relief. The true prevalence of this entity, 

whereby pain is thought to be sustained by sympa-

thetic nervous system - mediated catecholamine 

release, remains unclear. Clinical fi ndings sugges-

tive of SMP include pain accompanied by edema, 

skin color changes, temperature fl uctuation, alter-

ation in hair growth and sweating. These symp-

toms are frequently manifested by patients with 

ischemic pain as well as complex regional pain 

syndrome (CRPS) Types I and II, and the latter is 

reviewed in Chapter  35   . Classically, local anes-

thetic blockade of the sympathetic ganglia   supply-

     Figure 19.1      Stellate ganglion block.  The stellate ganglion conveys sympathetic fi bers to and from the upper extremities 
and the head and neck. The ganglion is comprised of the fused superior thoracic ganglion and the inferior cervical ganglion 
and is named for its fusiform shape (in many individuals, the two ganglia remain separate). The stellate ganglia lies over 
the the head of the fi rst rib at the junction of the transverse process and uncinate process of T1. The ganglion is just postero-
medial to the cupola of the lung and medial to the vertebral artery. Stellate ganglion block is typically carried out at the C6 
or C7 level to avoid pneumothorax, and a volume of solution that will spread along the prevertebral fascia inferiorly to the 
stellate ganglion is employed (usually 10   mL). When radiographic guidance is not used, the operator palpates the anterior 
tubercle of the transverse process of C6 (Chassaignac ’ s tubercle), and a needle is seated in the location. With radiographic 
guidance it is simpler and safer to place a needle over the vertebral body just inferior the uncinate process of C6 (X) or C7. 
Particular care should be taken when performing the block at the C7 level to assure that the needle does not stray lateral 
to the uncinate process, as the vertebral artery courses anterior to transverse process at this level and is often not protected 
within a bony foramen transversarum.  Reproduced with permission from  [16]  .  
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somatic nerve block of the brachial plexus, phrenic 

nerve block and direct intra - arterial injection in to 

the vertebral artery with resultant seizure.    

  Lumbar  s ympathetic  b lock 

 Lumbar sympathetic blockade (LSB) is the counter-

part of SGB for the lower extremities, used prima-

rily to diagnose and treat SMP of the legs in 

neuropathic conditions such as CRPS I and II, 

peripheral neuropathic pain and ischemic pain. 

The lumbar sympathetic chain is comprised of 

several paired ganglia lying along the anterolateral 

surface of the vertebral bodies generally between 

L2 and L4 (Figure  19.2 ), and can be blocked using a 

posterior percutaneous approach with fl uoroscopic 

guidance. Similar to stellate ganglion block, the lit-

erature contains multiple retrospective case reports 

and case series, but few prospective randomized 

studies. The available randomized studies are 

fl awed secondary to lack of any control group; 

C6 level using either palpation or fl uoroscopic 

guidance and relying on caudal spread of local 

anesthetic along the prevertebral fascia. The 

scientifi c literature contains multiple favorable 

case reports and case series, but few randomized 

controlled trials assessing the effi cacy of stellate 

ganglion blockade for CRPS of the upper extrem-

ity. Interestingly, placebo - controlled sympathetic 

blockade with normal saline versus lidocaine 1% 

showed no initial difference in pain relief at 30 

minutes post - blockade; the median duration of 

pain relief, however, was signifi cantly longer in 

patients receiving local anesthetic (6 hours with 

saline compared to 5.5 days with lidocaine). 

Usually, this nerve block is performed in a series 

in an effort to provide sustained pain relief. 

Unfortunately, despite a long history of wide-

spread use, the duration and magnitude of pain 

relief are unpredictable, and there is little evidence 

that this is an effective approach  [4] . Complications 

of stellate ganglion block include pneumothorax, 

     Figure 19.2     Lumbar sympathetic block. The lumbar sympathetic ganglia are variable in number and location from one 
individual to another. Most commonly, the ganglia lie over the anteromedial surface of the vertebral bodies between L2 
and L4. Temporary lumbar sympathetic block using local anesthetic is best performed by advancing a single needle cepha-
lad to the transverse process of L3 in order to avoid the exiting nerve root. The needle tip is placed adjacent to the superior 
portion of the anteromedial surface of the L3 vertebral body. Use of 15 – 20   mL of local anesthetic solution will spread to 
cover multiple vertebral levels (shaded region).  Reproduced with permission from  [16]  .  
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neurolytic CPB when compared with conservative 

management, quality of life and survival are gener-

ally unchanged  [6] . There are multiple approaches 

to the celiac plexus including a posterior percuta-

neous approach with the aid of fl uoroscopy or CT 

as well as a transgastric approach using endoscopy 

and ultrasound guidance. Notable side effects 

of CPB include hypotension secondary to visceral 

vasodilatation as well as diarrhea stemming from 

unopposed parasympathetic stimulation of the 

gut; potential complications include nerve injury, 

hemorrhage, pneumothorax and bowel injury. 

Sporadic case reports of paraplegia following neu-

rolytic celiac plexus block have appeared; the pro-

posed mechanism leading to paraplegia is direct 

injury or spasm of the artery of Adamkiewicz, 

leading to ischemic injury to the spinal cord.   

  Diagnostic and  t herapeutic  b locks 
for  n eck and  b ack  p ain 

 Neck and low back pain are among the most 

common painful conditions in adults of all ages. 

The degenerative cascade that effects all major 

bony structures with aging also affects the spine, 

leading to progressive loss of height of the interver-

tebral discs, disc herniation, as well as calcium 

deposition on the margins of the vertebra and the 

zygoapophyseal (facet) joints (termed spondylosis 

or facet arthropathy). The majority of episodes of 

acute low back pain with or without radicular pain 

(pain in the extremity due to spinal nerve irrita-

tion) will resolve without specifi c treatment. 

Overall, 60 – 70% of those affected recover by 6 

weeks, and 80 – 90% recover by 12 weeks  [7] . 

Epidural injection of steroids has been used for 

radicular pain in the upper or lower extremities 

due to disc herniation for many decades and is now 

in widespread use in many countries. In a subset of 

patients with chronic neck and low back pain 

without radicular pain, the pain can be related to 

facet arthropathy or previous whiplash injury. 

  Acute  r adicular  p ain:  e pidural 
 s teroid  i njection 

 Numerous randomized trials have examined the 

effi cacy of this approach. The rationale behind 

thus, effi cacy of LSB is impossible to determine 

from these limited data. Complications of LSB 

include spinal or epidural spread of local anes-

thetic with resultant neuraxial blockade and hema-

turia from direct penetration of the kidney during 

needle placement.   

 Sympathetic blockade of the stellate ganglion or 

lumbar sympathetic chain may be a useful adjunct 

in a comprehensive multidisciplinary therapeutic 

approach to sympathetically maintained pain 

including physical therapy, oral neuropathic 

medications and cognitive behavioral therapy. 

Sympathetic blocks to the painful region in those 

with CRPS is used only when more conservative 

measures fail to provide effective pain relief; the use 

of repeated blocks is useful only to the extent that 

this approach provides enough pain relief to allow 

for more effective restoration through an ongoing 

and aggressive physical therapy program  [5] .  

  Celiac  p lexus  b lock 

 The only sympathetic block to date with good 

support from multiple randomized controlled 

studies is the celiac plexus block (CPB). Indications 

for this block include pain arising from cancer of 

the abdominal viscera between the gastroesopha-

geal junction and the splenic fl exure of the colon. 

The most common application is for treatment of 

pain associated with pancreatic cancer, although 

limited case series support its use for chronic 

benign refractory abdominal pain secondary to 

chronic pancreatitis. The celiac plexus is com-

prised of a diffuse network of nerve fi bers overlying 

the anterolateral surface of the aorta at the T12 – L1 

level near the origin of the celiac artery. The sym-

pathetic nerve fi bers to the proximal abdominal 

viscera originate from the T5 – T12 levels of the 

spinal cord, progressing to the celiac plexus via the 

greater, lesser and least splanchnic nerves. Local 

anesthetic blockade typically results in short dura-

tion relief (days to weeks), whereas administration 

of a neurolytic agent (phenol or alcohol) yields 

long - term analgesia (months). While the majority 

of randomized controlled trials suggest statistically 

signifi cant reduction in opioid consumption and 

opioid - related side effects in patients receiving 
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nerve within the lateral epidural space. A recent 

small randomized controlled trial compared the 

effi cacy of transforaminal versus interlaminar cor-

ticosteroid injection in treating radicular pain and 

found signifi cantly better pain reduction in the 

transforaminal group at 30 days  [12] . Results of a 

mailed questionnaire also revealed signifi cantly 

better pain relief and increased daily activity levels 

6 months after injection. This small study warrants 

further validation by a larger controlled trial. We 

are still lacking studies that compare the transfo-

raminal route with the interlaminar route. 

 Collectively, numerous studies examining the 

usefulness of epidural steroids for treating acute 

radicular pain due to herniated nucleus pulposus 

have failed to show that injection reduces long -

 term pain or obviates the need for surgery. Similarly, 

there is scant evidence to suggest that epidural 

steroids have any benefi cial effect in those with 

acute low back pain without leg pain or in those 

who have chronic low back or leg pain. However, 

most studies have demonstrated more rapid resolu-

tion of pain in those who received epidural steroid 

injections versus those who did not. Thus, the 

role of epidural steroid injections in the conserva-

tive management of radicular pain is simply to 

facilitate earlier pain relief, allowing return to full 

function  [13] .  

  Chronic  n eck and  l ow  b ack  p ain:  f acet 
 j oint  i njections,  m edial  b ranch  b locks 
and  r adiofrequency  t reatment 

 A subset of patients with chronic neck or low back 

pain will respond to targeted blocks of the facet 

joints  [14] . The sensory innervation of the facet 

joints is supplied by the medial branch of the pos-

terior primary ramus of each spinal nerve, and the 

anatomic location of the medial branch nerves is 

relatively invariable, allowing for reliable block-

ade. The fi rst approach employed for treating facet -

 related pain was to place a combination of local 

anesthetic and steroid directly in to the joint at the 

level suspected to be symptomatic. Controlled 

trials in patients with both neck and low back pain 

demonstrated that this produced only short - term 

injecting glucocorticoid into the epidural space 

adjacent to a spinal nerve is that it will combat the 

infl ammatory response associated with acute disc 

herniation and will thus reduce pain. Systematic 

reviews of studies of epidural steroid injection 

appeared in the 1990s and yielded contradictory 

results: one suggested signifi cant effi cacy and one 

was inconclusive, citing the dearth of high - quality 

evidence  [8,9] . Both are now signifi cantly outdated 

and were conducted before the widespread adop-

tion of fl uoroscopic guidance and the increasing 

popularity of the X - ray guided transforaminal 

technique (use of epidural steroid injection 

directed to the affected spinal nerve) over the con-

ventional interlaminar approach to the epidural 

space. 

 One of the most widely cited studies examined 

the effectiveness of epidural steroid injections 

compared with saline for treating acute radicular 

pain due to disc herniation and concluded that 

there were no long - term benefi ts of epidural steroid 

injection  [10] . In this randomized controlled 

trial, although there were no demonstrable differ-

ences between epidural steroid and placebo treat-

ment groups at 3 months after injection, there was 

signifi cantly earlier reduction in pain and decrease 

in sensory defi cits (3 weeks after treatment) in 

those receiving epidural steroid injections. The 

WEST trial, a large multicenter trial of epidural 

corticosteroid injections for sciatica, appeared in 

2005  [11] . At 3 weeks, those receiving epidural 

steroids demonstrated a signifi cantly greater reduc-

tion in pain, but no difference between groups was 

seen from 6 to 52 weeks of follow - up monitoring. 

The authors concluded that epidural steroid injec-

tions afforded patients earlier relief of pain but 

no long - term decrease in pain or the need for 

surgery. When earlier studies are re - examined, 

similar early reduction in pain can be seen despite 

the lack of long - term benefi t from epidural steroid 

injections. 

 Injection route has also been much debated 

recently. The transforaminal approach to placing 

epidural steroids has been advocated as a means of 

delivering the steroid in high concentration 

directly to the infl ammation site near the spinal 
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duction over the axial low back or buttock) and 

Gaenslen ’ s test (extension of the ipsilateral hip 

joint over the edge of an examining table with sta-

bilization of the contralateral hip to reproduce 

pain), each with approximately 75% sensitivity and 

specifi city. Imaging is rarely helpful. Resolution of 

pain following intra - articular injection of local 

anesthetic serves as the best diagnostic tool availa-

ble. As with other diagnostic blocks, comparative 

local anesthetic blocks with duration - appropriate 

relief are the most diagnostically specifi c approach. 

In clinical practice, the initial injection is typically 

combined with corticosteroid in efforts to produce 

more durable pain relief, rendering it a combined 

diagnostic and therapeutic intervention. Small ran-

domized controlled trials have suggested that fl uor-

oscopically guided sacroiliac joint injections 

provide good to excellent analgesia lasting up to 6 

months  [15] . In those patients receiving only tran-

sient relief from therapeutic blocks, longer lasting 

relief has been sought utilizing percutaneous radi-

ofrequency treatment of the joint nerve supply; 

however, the effi cacy of newer percutaneous tech-

niques for sacroiliac joint radiofrequency treat-

ment is currently being investigated.   

  Conclusions 

 Overall, local anesthetic blocks have limited value 

in diagnosing and treating chronic pain; however, 

peripheral nerve blocks have shown some utility in 

treating occipital neuralgia and meralgia pares-

thetica. Sympathetic blocks of the upper and lower 

extremities can provide pain relief to facilitate 

functional restoration in patients with complex 

regional pain syndrome. Neurolytic celiac plexus 

block can provide effective pain relief in those with 

cancer - related pain of the abdominal viscera. 

Epidural injection of steroids has proven benefi cial 

for reducing the severity and duration of acute 

radicular pain associated with intervertebral disc 

herniation. In patients with chronic neck or low 

back pain related to facet arthropathy, diagnostic 

blocks of the medial branch nerves can identify 

those patients who are most likely to attain durable 

pain relief with radiofrequency neurolysis.  

pain relief in most individuals, lasting days to 

weeks. 

 In recent decades, a reliable technique for den-

nervating the facet joints using radiofrequency 

neurolysis has evolved. Radiofrequency neurolysis 

is a precise means of producing a small area of 

tissue destruction at a depth via a small gauge 

needle. Patients suspected of having facet - mediated 

pain fi rst undergo a series of comparative local 

anesthetic blocks of the medial branch nerves at 

the level of pain. Those who report brief duration 

of pain relief after blocks with lidocaine and longer 

duration of pain relief after bupivacaine are then 

treated with radiofrequency facet neurolysis. Well -

 controlled trials have demonstrated that this 

approach can produce intermediate duration pain 

relief lasting, on average, 3 – 6 months after treat-

ment. The procedure can be repeated with similar 

duration of pain relief following subsequent treat-

ment. Complications are rare, although transient 

exacerbation of pain for several days after treat-

ment is common.  

  Chronic  l ow  b ack  p ain:  s acroiliac 
 j oint  b locks 

 Pain arising from the sacroiliac joint is thought to 

be a common cause of axial low back pain, affecting 

15 – 25% of low back pain patients using controlled 

analgesic response to injection as a diagnostic crite-

rion  [15] . The sacroiliac joints are paired synovial 

joints formed at the junction of the sacrum medi-

ally and pelvic ilium laterally. Functionally, the sac-

roiliac joints serve as the principal weight - bearing 

structures connecting the spine with the pelvis 

and lower extremities. Sacroiliac joint pain typi-

cally presents over the lower back or upper buttock 

in the vicinity of the posterior superior iliac spine 

with occasional radiation to the proximal lower 

extremity, rarely below the knee level. Neither 

medical history nor physical examination fi ndings 

are consistently able to isolate the sacroiliac joint as 

the pain generator. The two most commonly used 

diagnostic distraction maneuvers include Patrick ’ s 

test, also known as the FABER test (hip  f lexion, 

 ab duction and  e xternal  r otation with pain repro-
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  Chapter 20 

Neuromodulation  t herapy  

  Krishna     Kumar     &     Sharon     Bishop  

  Department of Neurosurgery, Regina General Hospital, Regina, Canada       

   Introduction 

 Neuromodulation utilizes implantable devices dis-

charging electricity or chemical substances that 

modify signal transmission in order to achieve 

inhibition, excitation or modulation of the activity 

of neuronal groups and networks. Neuromodula-

tion is a reversible therapy that is used to treat 

various types of pain (non - cancer and cancer), as 

well as conditions such as spasticity, epilepsy, 

cardiac or limb ischemia, alterations in the motil-

ity of the intestine and bladder, movement disor-

ders and has growing indications within the fi eld 

of psychiatry. Results are dependent on the precise 

placement of the neuromodulatory system as well 

as the underlying pathology being treated. The 

fi eld of neuromodulation has developed over the 

last 30 years as a viable and highly effective option 

for the management of chronic pain.  

  Types of  n euromodulation  t herapy 

 Neuromodulation devices can be implanted within 

the brain, spinal cord or along the peripheral 

nerves. 

  Cranial 

 Deep brain stimulation (DBS) is used for the man-

agement of pain, cluster headaches, movement 

disorders and recently for psychiatric disorders 

such as obsessive compulsive disorder, refractory 

depression, Tourette ’ s syndrome and eating disor-

ders. Alternatively, motor cortex stimulation 

(MCS) is used predominantly for facial pain, post -

 stroke thalamic pain, brachial plexus avulsion pain 

or deafferentation pain. For further discussion of 

DBS and MCS see Chapter  21 .    

  Spinal  c ord  s timulation 

  Historical  o verview 

 Shealy inserted the fi rst dorsal column stimulator 

in 1967. Initially, electrodes were unipolar, with 

the fi rst percutaneous quadripolar electrode being 

introduced in 1980. Currently, 8 - contact percuta-

neous leads and 16 - contact surgical leads have 

been developed that allow for superior program-

ming and steering capabilities, thus improving 

outcomes (Figure  20.1 ).   

 Originally, only radio frequency - driven receivers 

were available with an external transmitter. In the 

mid - 1970s, the fi rst fully implantable pulse genera-

tor (IPG) was introduced and was powered by a 

non - rechargeable primary cell battery. The disad-

vantage of this system is the battery life of 2 – 5 

years. When battery exhaustion occurs a surgical 

procedure is required for replacement. As the tech-

nology continued to  “ mushroom, ”  a transcutane-

ously rechargeable and programmable IPG was 

developed. The fi rst rechargeable IPG was approved 

by the US Food and Drug Administration (FDA) in 

2004. Bench testing anticipates that these IPGs 

could last 10 – 25 years, and hence will need fewer 

replacements, resulting in reduced morbidity and 

cost savings  [1] .  
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segment of the spinal cord being stimulated. The 

mechanism of action for control of neuropathic 

pain can be subdivided into either electrical and/or 

chemical. SCS is thought to modulate pain through 

several mechanisms including: 

  1     Suppression of the hyperexcitability of wide 

dynamic range neurons in the dorsal horn;  

  2     Suppression of high threshold on nociceptive -

 specifi c spinothalamic neurons by dorsal column 

stimulation  [2] ;  

  3     Activation of interneuron networks near or in 

substantia gelatinosa, which in turn inhibit the 

deeper lamina III – V in the dorsal horn  [3] ; and  

  4     Supraspinal mechanisms are also activated  –  the 

anterior pretectal nucleus can be excited which 

causes analgesia by inhibiting the nociceptive 

dorsal horn neurons.    

 The long - lasting effects are thought to be mediated 

via the dorsolateral funiculus because sectioning of 

this tract abolishes the long - lasting effect  [4] . In 

addition, SCS is theorized to induce release of 

gamma - aminobutyric acid (GABA) and activate 

GABA B  receptors, which suppress the excitatory 

amino acids in the dorsal horn cells; and induce 

the release of neurotransmitters such as glycine, 

adenosine and 5 - hydroxytrytamine (5 - HT)  [5] . 

 For ischemic pain the mechanism of action 

differs, the most popular theory being that SCS sup-

presses efferent sympathetic activity, especially 

that relayed via nicotinic ganglionic receptors and 

peripheral 1 - adrenoreceptors, resulting in dimin-

ished peripheral vasoconstriction and secondarily 

in relief of pain. However, recent evidence indicates 

that antidromic mechanisms may also be activated 

by SCS intensities far below the motor threshold 

and that this may result in peripheral calcitonin 

gene - related peptide and nitric oxide release with 

subsequent peripheral vasodilatation  [6] . 

 While in recent years solid evidence underlying 

the physiological mechanisms of SCS has emerged, 

the exact mechanism of action is still only partially 

understood and further research is required.  

  Indications and  p atient  s election 

 SCS has been used for a variety of pain condi-

tions such as failed back surgery syndrome  [7,8] , 

  Mechanism of  a ction 

 It is likely that the mechanism of analgesic action 

of spinal cord stimulation (SCS) is a result of a 

complex interplay between both electrical and 

chemical changes that occur along the whole 

     Figure 20.1     Leads currently available through various 
vendors. Images provided courtesy of St. Jude Medical 
Neuromodulation, Boston Scientifi c, Medtronic Inc.  

(a)

(b)

(c)
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patients with FBSS, comparing SCS in combination 

with conventional medical management (CMM) 

(52 patients) with CMM alone (48 patients)  [7]  

with follow - up at 6, 12 and 24 months. North  et al . 

 [8]  randomized 60 patients and compared SCS (30 

patients) with repeated lumbosacral spine surgery 

(30 patients), with results reported at 6 months 

and a mean of 2.9 years. The primary outcome in 

both studies was the proportion of people who had 

50% or greater pain relief. Table  20.1  presents the 

results of both trials. In summary, there is strong 

evidence to support the fi nding that SCS may 

benefi t appropriately selected patients with FBSS.    

  Complex  r egional  p ain  s yndrome Type  I  

 Kemler  et al .  [9]  investigated the effect of SCS in 

combination with physical therapy (SCS    +    PT) 

compared with physical therapy (PT) alone. This 

trial reported that SCS    +    PT was more effective than 

PT alone in reducing pain at 6 months and at 2 

years. At 5 years, SCS    +    PT produced results similar 

to those following PT for pain relief and all other 

measured variables. The reduced effectiveness of 

SCS over time is unknown but may have been 

complex regional pain syndrome (CRPS) Types I 

and II  [9 – 10] , intractable angina  [11 – 14] , lower 

extremity ischemic pain  [15 – 17] , phantom limb 

and stump pain, spinal cord injury pain, peripheral 

neuropathies, interstitial cystitis and, recently, 

intractable abdominal and visceral pain. 

 Considerations with regards to patient selection 

include non - cancer pain; failure of conventional 

treatment for at least 6 months; remedial surgery 

inadvisable; no major psychiatric disorder, includ-

ing somatization; willingness to stop inappropriate 

drug use before implantation; no secondary gain or 

litigation involved; and ability to give informed 

consent for the procedure and operate equipment. 

Once the patient is deemed a suitable candidate, 

psychological testing is desirable.  

  Failed  b ack  s urgery  s yndrome 

 Failed back surgery syndrome (FBSS) is the most 

common indication for SCS and constitutes 

approximately 70% of the caseload. While several 

case series and meta - analyses have been reported, 

two randomized controlled trials (RCTs) have been 

published. The PROCESS Study recruited 100 

  Table 20.1    Effi cacy and cost effectiveness of spinal cord stimulation in failed back surgery syndrome randomized 

controlled trials (RCTs). 

   Author     Study design  
   Follow - up period/no. 
patient, treatment     Results and outcome measures  

  Kumar  et al .  [28]       RCT Consecutive    5 years/60 SCS, 44 CMM    27% improvement in QoL for the SCS, 

compared with 12% improvement for CMM. 

After 2.5 years SCS becomes cost effective  
  North  et al .  [8]     RCT    3 years/19 SCS, 26 

reoperation  

  Signifi cant pain relief (39%) and reduced opioid 

consumption (87%) in SCS when compared 

with repeat operation (12% and 58%)  
  North  et al .  [29]       RCT    3 years/19 SCS, 21 

reoperation  

  SCS was less expensive (SCS $48,357 versus 

reoperation $105,928). SCS should be 

considered as the initial therapy of choice  
  Kumar  et al .  [30]       RCT, Multicenter    1 year/52 SCS, 48 CMM    48% of SCS and 9% of CMM patients 

( p     <    0.001) achieved    >    50% pain relief  
  Kumar  et al .  [7]     RCT, Multicenter    2 years/42 SCS, 41 CMM    In  “ per treatment analysis ”  47% of SCS and 

7% of CMM patients achieved    >    50% pain 

relief. (In  “ intention - to - treat analysis ” : SCS 

37% and CMM patients 2%)  

   CMM, conventional medical management; FBSS, failed back surgery syndrome; QoL, quality of life; SCS, spinal cord 

stimulation.   
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cal or surgical lead. The trial is important to deter-

mine effectiveness. Different pathologies have 

varying rates of failure on trial; cumulatively 

the range is 18 – 20%. The second step involves 

implantation of a permanent lead with subsequent 

internalization. 

 Cylindrical leads are used more commonly and 

implanted percutaneously via a Tuohy needle 

under fl uoroscopic guidance. Once the lead is in the 

desired anatomic position, intraoperative testing 

for concordancy of paresthesia to the patient ’ s pain 

is performed. This is done by attaching the lead to 

an external stimulator outside of the sterile fi eld. 

The fi nal position will be dictated by the patient ’ s 

area of pain and the overlapping stimulation -

 induced paresthesia. If the overlap is less than 80% 

the results are less than satisfactory. 

 For lower limb pain the superior electrode should 

be positioned between T8 – T11. For cervical pain, 

entry point at T4 – 5 is preferred. The electrode is 

positioned guided by the patient ’ s dermatomal 

pain pattern and is commonly positioned between 

C4 and C7. For angina, best results are achieved 

when the electrode is situated at the C7 – T1 level. 

 Implantation of a surgical lead requires a small 

laminotomy, either at T10 – 11 or T11 – 12, per-

formed using local anesthesia, supplemented by 

conscious sedation, general anesthesia or spinal 

anesthesia  [18] . The surgical lead is inserted into 

the epidural space. As with implantation of a cylin-

drical lead, intraoperative testing for concordancy 

of paresthesia to the patient ’ s pain is performed. 

 Contrary to popular belief that spinal anesthesia 

produces complete motor and sensory block, it has 

been shown that it does not block all sensory trans-

mission in the superfi cial layers of the spinal dorsal 

columns, thus permitting intraoperative testing 

and proper lead positioning. If general anesthesia 

is used, X - ray position or somatosensory evoked 

potentials will be necessary to ascertain proper 

placement. 

 The system is then externalized and a trial period 

of stimulation commences lasting approximately 

5 – 10 days. If more than 50% pain relief is achieved 

on trial, the lead is then internalized and attached 

to either a non - rechargeable or rechargeable pulse 

generator (IPG). The placement of the IPG can be 

related to a number of factors including disease 

progression with pain increase in the SCS group; 

exaggeration of pain relief in the trial period; or the 

possibility that the PT group may have shown 

some spontaneous improvement. Further research 

is required. Kemler  &  Furnee  [10]  have shown that 

SCS remains a cost - effective viable option with 

high patient satisfaction.  

  Refractory  a ngina  p ectoris 

 SCS is one of the most promising treatment options 

for this disease. Prospective RCTs of SCS showed 

benefi ts both in quality of life and cardiac indices 

 [11,12] . Specifi cally, exercise duration and time 

to angina increased in the SCS group compared 

with controls. Nitrate consumption, ischemic epi-

sodes at rest and with exercise decreased. SCS was 

also found to be cost effective in this population 

 [13] . An important fi nding is that SCS does not 

mask the pain associated with myocardial infarc-

tion  [14]   .  

  Peripheral  v ascular  d isease 

 Peripheral vascular disease can lead to critical limb 

ischemia which is manifested by rest pain, ulcers, 

gangrene in the toes and claudication.  Several pre -

 clinical and clinical studies using SCS have been 

performed to investigate potential benefi cial 

effects such as reduction in amputation rate, pain 

relief, and healing of ulcers  [15,16] . The most 

desired effect is limb salvage.  The best parameter 

used to predict the percentage of limb salvage is a 

baseline transcutaneous PO2 (TcPO2) of 10 to 

30   mm   Hg. Improvement in pain control, com-

bined with an increase in TcPO2 values that was 

greater than 10   mm   Hg from baseline, are early pre-

dictors of long - term success. Similarly, an initial 

increase in peak blood fl ow velocities (measured in 

Doppler studies) of greater than 10   mm also signi-

fi ed a good long - term outcome  [17] .  

  Technique 

 The procedure is performed in two steps. The fi rst 

step involves a trial period, using either a cylindri-
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pelvic pain and bowel and bladder dysfunction 

 [20] . Vagus nerve stimulation is gaining popularity 

for uncontrolled epilepsy and depression  [21] .   

  Intrathecal  d rug  t herapy 

  Overview 

 Intrathecal drug therapy (IDT) has emerged as a 

therapeutic option for treatment of pain, either 

non - cancer or secondary to malignancy. It also has 

an important role in the management of spasticity 

secondary to cerebral palsy, spinal cord injury or 

demyelinating diseases such as multiple sclerosis. 

For the purposes of this chapter we confi ne our dis-

cussion to IDT for non - cancer pain. 

 IDT is an indication in the management of 

patients who have failed other conventional 

treatment modalities, or those who suffer intoler-

able side effects related to high doses of oral or 

parental therapy. Practice guidelines published in 

2007  [22]  have concluded that evidence for IDT is 

strong for the short - term and moderate for the 

long - term management of neuropathic and mixed 

pain. Morphine, hydromorphone and zinconotide 

are now fi rst - line treatments in intrathecal drug 

therapy. The highest incidence of granuloma 

formation has been reported with the use of 

morphine and hydromorphone, and none with 

zinconotide. Zinconotide is most useful in cases 

that prove refractory to other drugs. To reduce the 

incidence of granuloma formation, it has been 

recommended that both the concentration and 

total daily dose of morphine or hydromorphone 

are decreased. Future promising drugs for use in 

IDT are gabapentin and other conotoxins which 

are currently undergoing research.  

  Indications and  p atient  s election 

 IDT may be considered in cases where the patient 

has obtained inadequate management of pain after 

maximizing conventional treatment modalities 

such as self - management approaches, interdisci-

plinary therapies and full trials of combination 

pharmacotherapy. In addition, the patient should 

not have an active medical or psychiatric condi-

tion that might compromise the patient ’ s safety or 

either in the buttock region or, preferably, the 

anterior abdominal wall.  

  Complications 

 Complication rates are variable, ranging 34 – 

36%. Complications can be divided into three 

categories: 

  1     Hardware - related (27 – 30%);  

  2     Biological (3 – 5%); and  

  3     Other (3 – 4%).    

 The most common hardware - related complica-

tions are lead migration (13%) and fracture (9%) or 

hardware malfunction (3%). Biological complica-

tions are related to infection (3 – 5%), cerebrospinal 

fl uid leak (0.3%), symptomatic hematoma (0.3%) 

or pain located at the incision, electrode or IPG 

site. Battery exhaustion is not a real complication 

per se, but a non - rechargeable battery will need to 

be replaced every 3 – 4 years depending upon usage.  

  Cost  e ffectiveness 

 Despite the initial high costs of hardware, SCS has 

been shown to be cost - effective in the treatment of 

FBSS when compared with the costs of repeated 

lumbosacral spine surgery, CRPS and intractable 

angina. From an economic perspective the high 

costs of SCS are recouped within 2.5 years in cases 

with FBSS (Table  20.1 ).  

  Peripheral  n erve 

 The indication for peripheral nerve stimulation 

(PNS) is rapidly evolving. It is used for occipital 

nerve stimulation for chronic headaches such as 

migraine. In these cases, under local anesthesia 

supplemented by conscious sedation, cylindrical 

electrodes are placed under the skin and over the 

deep fascia in the back of the head at the level of 

C2. If successful pain relief is achieved after a brief 

trial, the electrodes are internalized  [19] . Similarly, 

for incisional pain following thoracotomy or 

herniorraphy, electrodes can be placed along the 

incision line under the skin, followed by a trial 

period of stimulation with internalization if suc-

cessful. Success rates run as high as 70%. PNS has 

also been used for sacral nerve stimulation for 
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reduces to 5 – 6% following permanent implanta-

tion. The headache is usually short - lived and 

responds to oral analgesics although a blood patch 

may be necessary in some refractory cases. Surgery 

is rarely needed.  

  2      Paralysis  The incidence of producing a neuro-

logical defi cit while introducing an intrathecal 

catheter is    <    1%. In the rare circumstance where 

a lumbar puncture has been performed at L1 – 2 or 

higher level, injury to the conus has been reported.  

  3      Infection  Most infections occur within 3 – 4 

months of implantation and are caused by organ-

isms such as  Staphylococcus aureus  or  Staphylococcus 

epidermidis . The reported infection rate varies 

1 – 10%. Once recognized, the infection must be 

treated aggressively, usually with cephalosporin or 

vancomycin. The incidence of infection that may 

warrant explantation and reimplantation is 2 – 3%. 

While the incidence of meningitis is low, one must 

be vigilant in early detection.     

  Mechanical 
 The annual rate of device - related complication 

requiring surgical intervention is reported to 

be 10.5%, with 35% being pump - related and 

65% being catheter - related  [24] . Catheter - related 

mechanical problems consist of catheter leakage 

13%, catheter migration 11%, disconnection or 

fracture at the pump nozzle 9% and catheter occlu-

sion 4%. All these circumstances require surgical 

intervention for correction. Mechanical pump 

malfunction is rare and if suspected requires con-

fi rmation by X - ray. Battery exhaustion usually 

occurs within 55 – 60 months and requires surgical 

replacement of the pump.  

  Drug -  r elated 
    1      Inadvertent drug overdose  Drug overdose can 

result because of programming errors or if there is 

an error in refi lling the pump reservoir. If refi lling 

of the reservoir is accidentally done via the cathe-

ter access port a massive overdose will occur with 

respiratory arrest and even death.  

  2      Granuloma formation  The incidence reportedly 

increases over time: 0.4% after 2 years, 1.6% after 

6 years; however, it has been reported as early as 

ability to benefi t from IDT. Similarly, IDT may be 

considered for patients who have found partial 

relief of their pain with the use of oral or parenteral 

drug therapy, but which has been limited by intol-

erable side effects. It is very important that the 

patient and their family have realistic expectations 

of the treatment goals and that appropriate phar-

macy and medical support is available for this 

technology. 

 IDT should not be considered until patients have 

mastered basic self - management skills for pain and 

psychosocial stress. IDT should be avoided in 

patients where there is no established diagnosis, 

where there are inconsistencies between symp-

toms and physical fi ndings, or where there are con-

cerns about addiction, frequent emergency room 

visits or unresolved litigation.  

  Trial  p eriod 

 The purpose of a screening trial is to determine the 

patient ’ s response to the medication to ensure 

effectiveness and to make certain that no intolera-

ble side effects are experienced. The trial involves 

the insertion of a temporary or permanent catheter 

that can be placed in either the intrathecal or epi-

dural space. The duration of the trial may vary 

from 1 day to several weeks, with the average being 

3 – 5 days. It can be conducted using continuous 

infusion or bolus dosing. For a continuous infu-

sion trial the catheter is connected to an external 

ambulatory drug delivery system. 

 According to the national outcomes registry for 

low back pain the success rate of trial screening in 

appropriately selected patients with chronic low 

back pain is 93%, with an implantation rate of 82% 

 [23] . The pathology causing the pain dictates the 

length and the outcome of the trial. A very thor-

ough assessment is required in order to maximize 

success and once the intrathecal pump is implanted 

there needs to be appropriate follow - up and moni-

toring of this technology.  

  Complications 

  Procedural 
    1      Postdural puncture headache  The incidence during 

trial has been reported to be as high as 30%, which 
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most commonly seen with the use of morphine/

hydromorphone (possibly because of the lipo-

phylic properties) and are least likely with zico-

natide. For sexual dysfunction supplemental 

testosterone is indicated. Weight gain and/or 

edema may also be related to hormonal changes.      

  Polyanalgesic  d rug  a dmixtures 

 It has been noted that 11% of patients with neuro-

pathic pain fail the initial trial with IDT morphine 

alone and that 35 – 40% of patients become refrac-

tory to the opioid over time, with a success rate 

of only 50% at 1 year. To improve effi cacy of IDT, 

it has become important to consider polyanalgesia. 

The aim of polyanalgesia is to prolong analgesic 

duration, enhance or optimize analgesic effi cacy 

(e.g. analgesic synergy), diminish or minimize 

adverse effects, reduce opioid tolerance/opioid -

 induced hyperalgesia (OIH) and to combat depend-

ency issues/addiction potential/craving sensations. 

The 2007 polyanalgesic algorithm (Figure  20.2 ) is a 

27 days. All drugs, except ziconotide, have been 

reported to cause granuloma, the most frequent 

culprits being morphine and hydromorphone. 

Granuloma formation is infl uenced by drug con-

centration and daily dose. A high level of suspicion 

should be aroused when for no apparent reason 

pain control starts to decline. The patient may or 

may not exhibit neurological signs. Magnetic reso-

nance imaging (MRI) is the preferred method of 

investigation. To treat when there is no neurologi-

cal defi cit, pulling the catheter down 2 – 3   cm will 

restore pain control and the granuloma will resolve 

without further intervention. Conversely, if neuro-

logical defi cit is present surgical excision of the 

granuloma is necessary. In order to prevent further 

reoccurrence, revision of drug dosage and concen-

tration is advised.  

  3      Endocrine effects  Endocrine side effects are 

common and are secondary to hypothalamic -

 pituitary axis suppression causing hypogonadism 

(86%), growth hormone defi ciency (17%) and 

reduced libido (4.9%)  [25] . Hormonal effects are 

     Figure 20.2     2007 Polyanalgesic con-

sensus algorithm.  Reproduced with 

permission from  [22]  .  

2007 POLYANALGESIC ALGORITHM FOR INTRATHECAL THERAPIES

Line #1:

Line #3:
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Line #5:
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(a)
morphine

(b)
hydromorphone

(c)
ziconotide

Line #2:
(d)
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(e)

morphine/hrdromorphone
+ ziconotide

(f)
morphine/hydromorphone
+ bupivacaine/clonidine

(g)
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(h)
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bupivacaine +/clonidine
+ ziconotide

(i)
sufentanil

(j)
sufentanil +

bupivacaine +/clonidine
+ ziconotide

(k)
ropivacaine, buprenophine, midazolam

meperidine, ketorolac

Experimental Drugs
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XEN2174, AM336, XEN, ZGX 160
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Portland, USA       

   Introduction 

 Pain is the most common reason for patients to 

seek the care of a neurosurgeon. Neurosurgical 

interventions for the management of pain can 

broadly be categorized as anatomic, neuromodula-

tory and neuroablative. Anatomic procedures for 

the treatment of pain seek to correct structural 

abnormalities leading to pain, as in the case of 

spondylolysis with spondylolisthesis or in entrap-

ment neuropathies. Neuromodulatory procedures 

include both drug infusion therapies and neuros-

timulation procedures such as peripheral nerve 

stimulation, spinal cord stimulation, motor cortex 

stimulation and deep brain stimulation. In con-

trast, neuroablative procedures seek to interrupt 

the pathways of pain transmission and may be 

directed towards the peripheral nerve, root entry 

zone, spinal cord or brain. To the degree that evi-

dence to support the particular procedure can be 

classifi ed, it will be listed according to contempo-

rary standards. In general, Class I evidence derives 

from randomized controlled trials, Class II from 

well - constructed prospective cohort trials, or in 

some cases high - quality meta - analysis, and Class 

III evidence pertains to case series, case reports or 

expert opinion.  

  Anatomic 

 Most patients who consult neurosurgeons do so to 

understand the etiology of, and to relieve, a pain 

problem. In the subset of patients in whom an ana-

tomic etiology for the pain can be identifi ed, neu-

rosurgical intervention may prove an effective 

intervention. 

  Spinal  d isorders 

 The most common pain problems neurosurgeons 

deal with are related to the spine. A full discussion 

of indications and surgical strategies for spinal 

surgery are beyond the scope of this chapter. In 

general, radicular pain is tractable to neurosurgical 

intervention, while axial pain in the absence of a 

structural abnormality is more diffi cult to treat and 

outcome from surgery uncertain. Indications for 

spinal surgery include the relatively straight-

forward removal of a herniated disk producing 

a clearcut radicular syndrome, to stabilization of 

spondylolisthesis associated with spondylolysis. 

Our understanding of the indications for spinal 

fusion in the setting of degenerative disease of the 

cervical and lumbar spine are still developing; 

recent reviews seek to clarify patient selection and 

outcomes  [1,2] .  
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  Neuromodulatory 

  Deep  b rain  s timulation 

 The mechanism of pain relief from deep brain 

stimulation (DBS) is hypothesized to involve acti-

vation of descending inhibitory pain pathways. 

Two targets for neurostimulation have been pro-

posed: the thalamic ventralis caudalis (Vc) nucleus 

and the periaqueductal gray/periventricular gray 

matter. DBS should only be considered for patients 

in whom all other treatment modalities have not 

shown adequate improvement. Symptoms should 

have been present for more than 6 months, and 

the patient should have been evaluated by a multi-

disciplinary pain center fi rst  [5] . 

 A frame - based stereotactic approach is generally 

used in placing DBS electrodes. Following implan-

tation, patients undergo an externalized trial 

period of 3 – 7 days. During this time, patients 

maintain a pain diary and various stimulation 

parameters are used. If a patient has a successful 

stimulation trial, they undergo implantation of 

the generator. If the trial is unsuccessful, the elec-

trodes are then removed. Surgical complications 

associated with DBS include infection (5%), stroke 

(3%), asymptomatic intracerebral bleeding (4%) 

and other hardware related complications (7%). 

 Only case series, and case reports (Class III) 

support the use of DBS for chronic pain. Chronic 

pain conditions that have been treated with DBS 

include failed back syndrome, cancer pain, 

anesthesia dolorosa, stroke pain, thalamic syn-

dromes and others. Published series report better 

long - term outcomes for nociceptive pain than for 

neuropathic pain  [6] .  

  Motor  c ortex  s timulation 

 Motor cortex stimulation (MCS) was introduced as 

a treatment modality for central deafferentation 

pain in the early 1990s. Investigators noted that 

stimulation of the motor cortex led to inhibition 

of thalamic hyperactivity associated with deaffer-

entation. Epidural electrodes for MCS may be 

placed through either burr holes or craniotomy. 

The surgical target can be adjusted based upon the 

  Trigeminal  n euralgia 

 In selected cases of trigeminal neuralgia (TN) 

surgery is indicated (for clinical presentation see 

Chapter 30)  [3] . Before considering surgical therapy 

for patients with TN, patients must have had an 

adequate trial of one or more oral medications 

such as carbamazepine, oxcarbazepine or a gabap-

entinoid and have become either intolerant of, 

or refractory to, the medications. Microvascular 

decompression is a surgical option that can lead 

to long - term pain relief. This surgical therapy 

addresses what is thought to be the anatomic cor-

relate of TN  –  arterial compression of the root entry 

zone (REZ) of the trigeminal nerve. High resolution 

magnetic resonance imaging aimed at delineating 

the arterial and neural anatomy can demonstrate 

compression at the REZ. Microvascular decompres-

sion is associated with a 0.2% mortality and <  5% 

morbidity, which includes hearing loss in 1%, 

cerebrospinal fl uid leakage in 2 – 3% and rare ( < 1%) 

cranial nerve defi cits. Use of microvascular decom-

pression for TN is supported by Class III evidence, 

but no Class I – II studies have been completed.  

  Entrapment  n europathies 

 A number of peripheral nerve compression syn-

dromes exist that can be improved through surgi-

cal decompression. The most common entrapment 

neuropathy is compression of the median nerve by 

the transverse carpal ligament at the wrist (carpal 

tunnel syndrome). Patients may present with 

diffuse aching of the arm and forearm, associated 

with numbness and weakness of the hands. 

Symptoms are typically worse at night. Physical 

examination may reveal weakness of thumb 

abduction or opposition and provocative tests 

such as tapping the median nerve over wrist may 

induce paresthesias. In a recent updated Cochrane 

review it was found that surgery for carpal tunnel 

syndrome relieved symptoms signifi cantly better 

than splinting. The author concluded that further 

research is needed in order to determine whether 

this applies to people with mild symptoms and 

whether surgical treatment is better than steroid 

injections  [4] .   
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into the lateral ventricle for delivery of opiates near 

target receptors around the aqueductal wall of the 

midbrain  [8] . Side effects from intraventricular 

administration of opioids can include somno-

lence, nausea and respiratory depression.   

  Neuroablation 

 The increased use of SCS and intrathecal drug 

delivery has led to a decrease in the use of neuroab-

lative procedures to manage pain. A recent system-

atic review identifi ed that destructive techniques 

for the treatment of pain have had a long and 

important history with 146 studies examining the 

use of neuroablative procedures in non - cancer 

pain  [9] . This review found the majority of studies 

constituted Class III evidence with the majority of 

Level I and II studies focused on radiofrequency 

rhizotomies (Table  21.1 ). Further research is 

needed, but in the meantime this review identifi es 

that there is a wealth of experience to date and for 

the appropriately selected patient with pain unre-

sponsive to other interventions, neuroablative 

procedures can serve as an invaluable therapy 

(Table  21.2 ).   

 Neuroablative lesions can be created mechani-

cally by surgical scalpel, chemically, thermally by 

radiofrequency lesioning and through radiation 

location of the pain. Placement of the epidural 

electrodes is typically followed by a 5 – 10 day trial 

period. Patients who have a successful trial are 

then implanted with a generator  [7] . 

 Case series evidence (Class III) indicates that 

MCS  may  provide benefi t for patients with neuro-

pathic pain. In contrast, there is no evidence to 

support the use of MCS in patients with nocicep-

tive pain. MCS has been applied to various neuro-

pathic pain syndromes including facial pain, 

central pain secondary to stroke and peripheral 

deafferentation pain including phantom limb 

pain. Overall, approximately 40 – 70% of appropri-

ately selected patients may have a successful trial 

period of MCS, warranting implantation of a gen-

erator. Patients with TN pain form a subgroup of 

patients in whom generally positive results have 

been reported. Despite these promising initial 

results, MCS is still a treatment modality in devel-

opment. Given our current understanding, the 

best candidates for MCS are patients with unilat-

eral neuropathic facial pain that has been resistant 

to best multidisciplinary medical management.  

  Spinal  c ord  s timulation 

 Spinal cord stimulation (SCS) was fi rst used as 

treatment modality for cancer pain in the 1960s. 

The surgical technique evolved from subdural elec-

trode placement, to intradural placement to epi-

dural placement today. A more detailed discussion 

of SCS is presented in Chapter 20.  

  Other  n euromodulatory  i nterventions 

 As with SCS, intrathecal opiates have signifi cantly 

expanded the treatment options available to 

the pain management physician. This therapy is 

discussed further in Chapter 20. Intracerebroven-

tricular opioids have been shown to be an effective 

intervention in patients with malignant pain unre-

sponsive to other therapies. This route of adminis-

tration may be particularly useful in patients with 

malignancy involving the head and neck, or in 

whom respiratory depression may be a risk with 

high spinal administration. The surgical technique 

involves implantation of a ventricular catheter 

  Table 21.1    Number of studies by class of evidence 

assessing ablative procedures for non - malignant pain. 

   Procedure     Class I     Class II     Class III  

  Cingulotomy    0    0    13  
  Cordotomy    0    0    11  
  DREZ lesioning    0    0    26  
  Ganglionectomy    2    0    15  
  Mesencephalotomy    0    0    9  
  Myelotomy    0    0    3  
  Rhizotomy for:              
     trigeminal neuralgia    0    2    18  
     lumbar facet syndrome    4    1    9  
     discogenic back pain    1    0    0  
     cervical pain    4    1    4  
     cluster headache    0    0    3  
  Thalamotomy    0    0    12  

   DREZ, dorsal root entry zone.   
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of denervation and denervation hypersensitivity. 

Local anesthetic blockade should always be per-

formed diagnostically and to demonstrate the 

expected postoperative defi cit that may be incurred 

from sectioning the nerve. Indications are listed in 

Table  21.2 .  

  Dorsal  r hizotomy and  d orsal 
 r oot  g anglionectomy 

 Dorsal rhizotomy involves sectioning the dorsal 

nerve root. Evidence suggesting that up to one -

 third of axons in the ventral nerve root are derived 

from the dorsal root ganglion, led surgeons to 

therapy. Figures  21.1  and  21.2  illustrate spinal and 

cerebral neuroablative and neuromodulatory pro-

cedures, respectively.    

  Peripheral  n ervous  s ystem 

  Neurectomy 

 Neurectomy is the surgical sectioning of a nerve 

 [10,11] . Application is limited because it involves 

sacrifi ce of a nerve, which may carry motor and 

sensory fi bers. In the long - term, intact sensory 

neurons, which are adjacent to the denervated 

area, can sprout axons, leading to a smaller region 

  Table 21.2    Ablative procedures, appropriate clinical application and pitfall application. 

   Ablative procedure     Clinical application     Pitfall application  

  Neurectomy    Stump or traumatic neuroma 

 Meralgia paresthetica 

 Post - herniorrhaphy pain  

  Phantom limb pain 

 Post - herpetic neuralgia  

  Dorsal rhizotomy and dorsal 

root ganglionectomy  

  Chest wall pain 

 Post - thoracotomy syndrome 

 Occipital neuralgia  

  Lumbar radiculopathy 

 Low back pain 

 Post - herpetic neuralgia  
  Sympathectomy    Causalgia  *   

 Refl ex sympathetic dystrophy  *   

 Abdominal cancer pain  

  Non - sympathetically 

mediated pain  

  Trigeminal system procedures: 

    radiofrequency 

    balloon compression 

    glycerol rhizolysis  

  Classic trigeminal neuralgia 

 Facial pain due to multiple sclerosis  

  Neuropathic trigeminal 

pain  

  DREZ    Nerve root avulsion (brachial plexus injury) 

 Local segmental pain after spinal cord injury 

 Localized cancer pain  

  Post - herpetic neuralgia 

 Facial pain  

  Cordotomy    Unilateral cancer pain below C5 

 Paroxysmal neuropathic pain after 

traumatic spinal cord injury  

  Caution with midline 

and central pain  

  Myelotomy    Pelvic and sacral cancer pain 

 Midline cancer pain  

    

  Mesencephalotomy    Head and neck cancer pain 

 Central, post stroke pain  

  Facial pain  

  Thalamotomy    Cancer pain 

 Central pain  

  Deafferentation pain  

  Cingulotomy    Diffuse cancer pain 

 Failed back syndrome 

 Best in patients with depressive symptoms  

    

   DREZ, dorsal root entry zone.  

   *    Based on limited evidence.   
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     Figure 21.1     Diagrammatic representation of spinal neuromodulation and neuroablation procedures. Reproduced with 
permission from Raslan AM, McCartney S, Burchiel KJ. (2007) Management of chronic severe pain: spinal neuromodulatory 
and neuroablative approaches. In: Sakas DE, Simpson B, Krames ES, eds.  Acta Neurochir Suppl , Springer - Verlag, pp. 33 – 41  .  
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     Figure 21.2     Diagrammatic representation of cerebral neuromodulation and neuroablation procedures. Reproduced with 
permission from Raslan AM, McCartney S, Burchiel KJ. (2007) Management of chronic severe pain: cerebral neuromodulatory 
and neuroablative approaches. In: Sakas DE, Simpson B, Krames ES, eds.  Acta Neurochir Suppl , Springer - Verlag, pp.17 – 26  .  
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plexus avulsion and traumatic spinal cord injury 

tended to have the best response  [9] . Results of 

DREZ lesioning for post - herpetic neuralgia or for 

post - amputation pain have not been favorable. For 

these indications, patients with paroxysmal elec-

tric shooting pain respond better than those with 

continuous aching pain.  

  Cordotomy 

 Cordotomy targets the lateral spinothalamic tract 

located in the anterolateral quadrant of the spinal 

cord. As the spinothalamic tract carries informa-

tion regarding pain and temperature sensation 

from the contralateral body, the goal of cordotomy 

is abolishing pain sensation contralateral to and 

below the level of the lesion. 

 Lancinating, paroxysmal, neuropathic and allo-

dynic pain secondary to cancer or spinal cord 

injury and lateral rather than midline pain tend to 

respond well to cordotomy. Treatment of continu-

ous neuropathic pain has been less successful. The 

treatment of midline pain may require bilateral 

cordotomy, which carries a higher risk of weak-

ness, sexual dysfunction and respiratory depres-

sion. The highest level of analgesia that can be 

reliably produced by cordotomy is at the C5 der-

matome, thus cordotomy is not indicated for head 

and neck pain. 

 Class III evidence supports the use of cordotomy 

for appropriately selected patients with malignant 

and non - malignant pain, with best results in 

cancer pain. The effi cacy of cordotomy, however, 

reduces with time, with less than 50% of patients 

still having pain relief after 1 year. The level of 

analgesia produced by cordotomy also falls with 

increasing time from procedure. The introduction 

of the percutaneous approach for cordotomy has 

reduced the morbidity associated with this proce-

dure. Complications of cordotomy include sleep 

apnea, post cordotomy dysesthesia and mirror -

 image pain  [18] .  

  Myelotomy 

 Commissural midline myelotomy seeks to inter-

rupt the crossing fi bers of the spinothalamic tract 

consider resection of the dorsal root ganglion as an 

alternative procedure. Both rhizotomy and gangli-

onectomy lead to the loss of proprioception and, 

consequently, the procedure is not appropriate for 

extremity pain. Despite these drawbacks, long -

 term pain relief can be achieved when treating 

chest wall pain, post - thoracotomy syndrome and 

occipital neuralgia through sectioning of the C2 

ganglion  [12] . Application of rhizotomy and gan-

glionectomy to lumbar radiculopathy, lower back 

pain and post - herpetic neuralgia have shown dis-

appointing results, with fewer than 30% of patients 

obtaining pain relief  [13] . 

 As with neurectomy, sprouting of adjacent 

sensory axons can limit the long - term effective-

ness of this procedure. In the long - term, patients 

may also develop deafferentation pain, which can 

lead to signifi cant disability. Rhizotomy and gan-

glionectomy lead to denervation, which further 

limits the future use of neurostimulation.  

  Sympathectomy 

 Recent reviews have identifi ed that treating neuro-

pathic pain by sympathectomy is based on very 

limited evidence  [9,14 – 16] .   Sympathetically main-

tained pain and complex regional pain syndrome 

are presented in Chapter 35  .   

  Spinal  c ord 

  Dorsal  r oot  e ntry  z one  l esioning 

 The dorsal root entry zone (DREZ) includes the 

central portion of the dorsal or sensory root, 

Lissauer ’ s tract and the most superfi cial Rexed 

layers of the dorsal horn of the spinal cord. These 

areas are involved in the processing of nociceptive 

information. Altered peripheral input to these 

areas can result in hyperactivity of this region, 

leading to pain syndromes. By lesioning the DREZ, 

the area of hyperactivity can be eliminated, leading 

to pain relief  [17] . 

 In a recent systematic review, a total of 26 case 

series were included. All studies reported more 

than 50% relief in pain in a majority of patients 

and the results were durable. Patients with brachial 
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tic approach to mesencephalotomy has reduced 

the incidence of dysesthesia to less than 15%; an 

open technique has been associated with a 50% or 

greater risk of postoperative dysesthesias  [21] .   

  Intracranial 

 The introduction of stereotaxis and the ability to 

target deep brain structures has led to the develop-

ment of several intracranial targets for pain man-

agement. Ablative procedures for the management 

of pain have been directed towards the thalamus, 

pulvinar, pituitary, cinglate gyrus and the precen-

tral and postcentral gyrus  [5] . However, the exact 

mechanisms through which these procedures 

relieve pain are not fully understood. The limited 

number of patients who have undergone these 

procedures and few published series make treat-

ment recommendations diffi cult. 

  Thalamotomy 

 Because of the wide involvement of thalamic 

nuclei in pain processing, the thalamus has been a 

target of interest for both neuroablative and neu-

rostimulative procedures for pain management. 

The main sensory nucleus, Vc nucleus, was the fi rst 

target for neuroablation. However, targeting of the 

Vc nucleus was associated with the development of 

signifi cant deafferentation pain. The medial thala-

mus including the centralis lateralis, centrum 

medianum and parafascicularis have become the 

more common target for thalamotomy. Medial 

thalamotomy is thought to infl uence pain trans-

mission through the non - specifi c spinoreticuloth-

alamic tract. 

 Outcome after thalamotomy is diffi cult to ascer-

tain because of the lack of controlled studies. 

Although thalamotomy is thought to be more 

effective in the treatment of nociceptive, rather 

than neuropathic pain, it has been applied to 

a variety of pain syndromes including cancer 

pain, central and peripheral deafferentation pain, 

spinal cord injury pain and arthritis  [22] . Medial 

thalamotomy has been shown to provide good 

short - term pain relief in more than 50% of patients, 

but the long - term success rate is only 30%. 

within the anterior commissure. The effectiveness 

of this procedure in patients with visceral pain led 

to the recognition of a visceral pain pathway at the 

midline of the dorsal columns. Compared with 

other neuroablative procedures, myelotomy has 

the advantages of providing bilateral pain relief 

with a single procedure, and is effective in treating 

visceral pain, which is diffi cult to treat with other 

interventions  [19] . 

 Class III evidence supports the use of midline 

myelotomy in patients with pelvic pain related to 

cancer unresponsive to other interventions. Case 

series have demonstrated satisfactory pain relief in 

60 – 80% of cancer patients who underwent myelot-

omy  [20] . Surgical complications include bladder 

and bowel dysfunction, diminished propriocep-

tion and gait disturbances.   

  Brainstem 

 Brainstem lesioning is indicated in the treatment 

of pain involving the head, face and neck, carried 

by fi bers of the trigeminal, glossopharyngeal, 

vagus, nervus intermedius and upper cervical 

nerves. Neuroablative procedures targeting the 

brainstem include mesencephalotomy, trigeminal 

tractotomy and caudalis DREZ. 

  Mesencephalotomy 

 When applied to face and head pain, mesencepha-

lotomy targets the trigeminothalamic and retic-

ulothalamic tracts contralateral to the patient ’ s 

pain. If a patient has bilateral pain, a lesion placed 

contralateral to the more painful side can provide 

bilateral pain relief. Series of mesencephalotomy 

for cancer pain report 85% of patients having com-

plete or good pain relief, and 60% with good results 

in the long - term. Mesencephalotomy for central 

post - stroke pain has not proven as effi cacious with 

60% of patients reporting acceptable pain relief but 

with poor long - term benefi t. Other indications, 

including facial pain, have not shown promising 

results. 

 Complications associated with mesencephalot-

omy include changes in ocular motility, which are 

usually mild and asymptomatic. Use of a stereotac-
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  Chapter 22 

Physical  t herapy and  r ehabilitation  

  Maureen J.     Simmonds 1      &     Timothy     Wideman 2   
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   Chronic  p ain and  r ehabilitation 

 Pain and the impact of pain are complex multidi-

mensional problems that are central to rehabilita-

tion. Knowledge of this complexity has had a 

profound infl uence on rehabilitation approaches. 

The contemporary rehabilitation approach is con-

ceptually expanded and based on the International 

Classifi cation of Functioning, Disability, and 

Health (ICF) framework  [1] . Rehabilitation is 

outcome oriented, biopsychosocially based, person 

focused and empowered, and best - evidence and 

activity driven. This approach also recognizes that 

the therapist, and the therapeutic relationship, 

have important non - specifi c effects on outcome. 

Indeed, in some instances, the quality of the thera-

peutic relationship may be the single most impor-

tant factor for improving function, promoting 

well - being and enabling self - management of 

chronic pain. 

 The ICF model recognizes that disablement and 

pain are infl uenced by sets of variables such as pre-

disposing risk factors, intra - individual factors (e.g. 

lifestyle), psychosocial attributes (e.g. anxieties 

and coping skills) and extra - individual physical 

and social factors that can affect the presence or 

severity of disability (Figure  22.1 )  . For example, a 

similar back injury (pathology) can be a minor 

inconvenience for someone with good coping 

skills in a fl exible relatively sedentary work envi-

ronment (minimal disability). The same type of 

injury can lead to a downward spiral of distress and 

disability in an individual who is very anxious 

about the injury, tends towards catastrophic think-

ing and who has a heavy manual occupation with 

few employment options (major disability).   

 The model also addresses the bidirectional 

 “ causal ”  links between pathological processes (e.g. 

osteoarthrosis) and pathological consequences 

(e.g. disability). For example, joint stiffness and 

muscle weakness were long thought to be disease 

expressions of osteoarthritis  –  the condition. 

Obesity was thought to be a predictor of osteoar-

thritis or at least a comorbid problem. It is now 

known that these problems are consequences of 

the inactivity which is secondary to arthritis rather 

than part of the disease process per se  [2] . Inactivity 

may also be due to inadequately managed pain and 

inaccurate beliefs about the harmful effects of exer-

cise on arthritic joints. Research has shown that 

judicious exercise and activity is not harmful to 

joints and conversely promotes health and well-

ness of the person with the arthritic joints  [3,4] . 
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pain, pain beliefs, disability and quality of life. The 

measures range from simple one - dimensional or 

global questionnaires that are specifi c and take a 

few seconds or minutes to complete, to complex 

multidimensional questionnaires that can sample 

a wide range of activities, thoughts and interfer-

ence with social roles, and which are useful for 

patients with a range of conditions (Chapter  10 )  . 

Measures in common use include the Brief Pain 

Inventory (BPI)  [5]  and Brief Fatigue Inventory 

(BFI)  [6] . These measures assess the magnitude of a 

symptom and also how much that symptom inter-

feres with activity. Unfortunately, activity interfer-

ence questions are very general and are not judged 

against a standard criterion. For example, using the 

BPI, patients may report that pain interferes with 

walking, and they may score this as a  “ 5 ”  on a 0 – 10 

  Clinical  a ssessment 

 Successful rehabilitation is based on a sound 

understanding of the person with pain, their 

beliefs, their physical abilities, their expectations 

and their environment. This information must be 

explicitly obtained through questions, question-

naires and tests of physical function. This knowl-

edge provides the therapist with an understanding 

of what modifi able factors (physical, psychological 

or social) should be targeted in order to positively 

impact function and social participation. 

  Patient  s elf -  r eports 

 A plethora of standardized self - report assessment 

measures are used in clinical settings to measure 

     Figure 22.1     An example of assessment test areas applied to the International Classifi cation of Functioning, Disability, and 
Health (ICF) and biopsychosocial activity - based model of rehabilitation.  
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how to improve function, despite elevated levels 

of pain. 

 To overcome this challenge, unique goals and 

therapeutic approaches must be developed and 

therapy approached from a biopsychosocial per-

spective in which the development of constructive 

coping strategies, disability reduction and 

increased social engagement are the principal goals 

of treatment  [10,11] . Numerous factors infl uence 

chronic pain and chronic pain outcomes and thus 

no single intervention will resolve the suffering 

and disability associated with chronic pain  [10] . 

Treatment should focus on integrating key princi-

ples into the treatment for the individual. Guiding 

therapeutic principles include aiming for long -

 term changes in beliefs and behaviors; focusing on 

increasing activity; limiting passive interventions; 

promoting education and self - management; and 

facilitating social support from peers and employ-

ers  [10,11] . 

  Reassurance,  a ctivity -  e ncouragement 
and  e ducation 

 Advice and education about chronic pain are 

essential components of effective treatment. These 

messages should aim to demystify and demedical-

ize the patient ’ s condition, dissociate pain from 

tissue damage, encourage participation in physical 

activity and explain the biological mechanisms 

underlying chronic pain  [12,13] . In addition, 

research suggests that reassurance, activity -

 encouragement and education are effective in 

reducing the risk for disability, decreasing sick 

leave, increasing return to work and improving 

function  [13] . The means of educational informa-

tion includes information booklets, one - to - one 

sessions, group classes and online forums. 

 Reassurance is an effective method for helping 

patients with chronic pain overcome some of the 

distress associated with their condition and sets 

the stage for increasing physical activity. The key 

messages communicated through reassurance 

interventions are that hurt does not equal harm, 

that the pain condition is not life - threatening or 

permanently disabling, and that it is safe to engage 

in physical activity  [14] . Care must be taken to 

scale. However, this  “ 5 ”  does not differentiate 

between the walking ability of patients who can 

walk between the bed and bathroom, who walk 

minimally in the community or those who take 

long walks for pleasure. Self - reports of function are 

also often inaccurate because individuals are inac-

curate in their estimates of time and distance  [7]  

and use idiosyncratic criteria to make judgments 

on their compromised functional ability or per-

ceived diffi culties. Thus, there is a need for self -

 report to be complemented by physical tests of 

function.  

  Physical  p erformance  t ests 

 In contrast, physical performance measures use 

standard criteria (time and/or distance) and 

measure rather than judge performance ability. 

Simple quick measures of performance comple-

ment self - reports of function and provide a more 

comprehensive understanding of the patient, their 

movement abilities and diffi culties, thereby 

guiding treatment decisions  [8,9] . 

 Table  22.1  presents examples of performance 

test batteries that are simple for the therapist to 

administer and interpret and for the patient to do. 

The tests have strong psychometric properties and 

have been evaluated in individuals with different 

conditions. Clinicians and researchers can use the 

whole battery or select specifi c tasks based on the 

patient ’ s movement problems. The tasks are basic 

activities (or components of activities) that are 

done many times throughout the day. Thus, it is 

relatively easy to determine the impact (i.e. burden 

of the health - related condition) on the patient.      

  Treatment  a pproaches 

 In treating individuals with acute pain, therapists 

usually focus on facilitating tissue healing. As 

healing progresses, pain is expected to resolve 

and the emphasis of treatment shifts toward 

improving function. However, in treating individ-

uals with chronic pain, this treatment approach 

can prove problematic. In these cases, the original 

injury has typically healed, but pain persists. As 

a result, therapists are faced with the dilemma of 
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  Table 22.1    Performance batteries (Simmonds  et al . 1998; Simmonds 2002). 

   Condition     Task     Procedure     Measure  

  Back pain    Repeated 

sit - to -

 stand  

  Subjects rise to standing and return to sitting as quickly as 

possible fi ve times. After a brief pause the task is repeated  

  The average of the 

two task times is 

recorded  
  Repeated 

trunk 

fl exion  

  The subject is timed as they bend forward to the limit of their 

range and return to the upright position as fast as tolerated fi ve 

times. After a brief pause the task is repeated  

  The average of the 

two task times is 

recorded  
  Loaded 

reach  

  Subjects stand next to a wall on which a meter rule is mounted 

horizontally at shoulder height. They hold a weight that is 5% of 

their body weight (up to maximum of 5   kg) at shoulder height 

and close to the body and then reach forward  

  Maximum distance 

reached in centimeter 

is recorded  

  50 - foot 

walk  

  Subjects walk 25 feet, turn around and walk back to start as fast 

as they can  

  Time taken is recorded  

  Five - minute 

walk  

  Subjects walk as far and as fast as they can for 5 minutes    Distance walked is 

recorded  
  360 °  

rollover  

  Subjects lie supine on a treatment bed. They roll over 360 °  as fast 

as they can. After a brief pause, they roll 360 °  in the opposite 

direction  

  The time to complete 

a rollover in both 

directions is summed 

and recorded  

  Cancers 

and HIV/

AIDS  

  Coin test    Subjects sit at a table. They are timed as they pick up four coins 

and place them in a cup. (They are required to pick up each coin 

individually)  

  Time taken is recorded  

  Belt tie    Subjects sit in a standard chair. They are timed as they wrap a 

bandage (approximately 4 feet long) around their waists and tie 

it in front of them  

  Time taken is recorded  

  Sock test    Subjects sit in a standard chair. They are timed as they put on one 

loose - fi tting sock  

  Time taken is recorded  

  Repeated 

sit - to -

 stand  

  Subjects rise to standing and return to sitting as quickly as 

possible twice. After a brief pause the task is repeated  

  The average of the 

two task times is 

recorded  

  Repeated 

reach - up  

  Subjects stand facing a wall and reach up as high as they can with 

both hands. A mark is placed on the wall at the reach distance. 

Subjects then reach up and return their hands to their sides three 

times, as fast as they can. After a brief pause the task is repeated  

  The average of the 

two task times is 

recorded  

  Forward 

reach  

  Subjects stand sideways next to a wall on which a meter rule is 

mounted horizontally at shoulder height. They then reach 

forward as far as they can  

  Maximum distance 

reached in centimeter 

is recorded  
  Pen pick up 

from fl oor  

  Subjects stand and a pen is placed on the fl oor directly in front of 

the subject ’ s feet. They are timed as they bend down and pick 

up the pen as fast as they can  

  Time taken is recorded  

  50 - foot 

walk  

  Subjects walk 25 feet, turn around and walk back to start as fast 

as they can  

  Time taken is recorded  

  Six - minute 

walk  

  Subjects walk as far and as fast as they can for 6 minutes. (They 

are allowed to sit and rest if and as necessary during the 

6 - minute period)  

  Distance walked is 

recorded  
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damaged tissue, undermining the goals of increas-

ing physical activity  [12] . Effective educational 

interventions focus on current evidence - based 

explanations of pain, the factors that infl uence it 

and the importance of physical activity. Therapists 

should therefore present information on anatomy 

and biomechanics in the context of improving 

movement and function, rather than as an expla-

nation of the underlying cause of pain.  

  Biophysical  m odalities 

 Biophysical modalities are typically passive inter-

ventions that involve the application of various 

forms of energy (e.g. heat, cold, electrical current, 

sound) to targeted tissues. Their intended thera-

peutic effects are varied, but commonly involve 

one or more of the following: pain reduction, 

muscle relaxation, increased soft - tissue extensibil-

ity, increased blood circulation, infl ammation 

reduction and stimulation of tissue healing. 

Commonly used biophysical agents include inter-

ferential therapy, laser therapy, shortwave dia-

thermy, therapeutic ultrasound, thermotherapy 

and transcutaneous electrical nerve stimulation 

(TENS). 

 Overall, there is very little support in the litera-

ture for the use of biophysical agents in the treat-

ment of individuals with chronic pain. Several 

reasons account for the lack of support including, 

the paucity of high quality placebo - controlled 

clinical studies. Although some studies have 

shown equivocal evidence with a small or modest 

effect, others show no clinical effect. For these 

reasons, current clinical practice guidelines do not 

recommend the use of biophysical agents for 

chronic pain  [10,11] . 

 Despite the lack of support by research and some 

practice guidelines, biophysical modalities are 

still commonly used by therapists to treat chronic 

pain conditions. In part because patients expect 

such treatments and in part because clinicians 

believe that these interventions have at least a 

placebo effect with minimal risk of harm. 

Unfortunately, integrating these modalities into 

chronic pain treatments is associated with risk 

of harm. Passive modalities aimed at tissue - level 

avoid patients interpreting reassurance as dismiss-

ive or patronizing  [15] . 

 Activity encouragement is arguably the most 

important step in reducing disability. Early on the 

therapist should explicitly address patients ’  beliefs 

and expectations and discuss how they relate to 

increasing physical activity. This discussion will 

require additional patience and persistence for 

patients who have strong convictions that pain sig-

nifi es tissue damage, that pain reduction is a pre-

requisite to re - engaging in normal activities or that 

passive interventions are required for pain reduc-

tion. Most patients require support in shifting their 

focus from searching for a diagnosis and cure to 

returning to their normal activities despite persist-

ent pain. Patient resources such as the Back Book 

can facilitate this process  [16] . However, the thera-

pist should resist the expectation that one conver-

sation or an information booklet will resolve this 

transition  [17] . Encouraging activity and reassur-

ing the patient are strategies that should permeate 

the therapeutic process. Therapists should also be 

mindful of their personal beliefs and biases and 

how these infl uence the therapeutic relationship. 

Therapists with elevated fear - avoidance beliefs 

tend to recommend passive coping strategies and 

rest for pain reduction  [18] . Recognition of per-

sonal pain - related beliefs can help ensure that mes-

sages delivered to patients are consistent with 

evidence - based practice. 

 Brief educational interventions are commonly 

incorporated into therapy but their content 

and effectiveness varies. Traditional patient educa-

tion interventions focus on the musculoskeletal 

anatomy and biomechanics of the  “ damaged ”  

tissue (e.g. information provided in  “ back 

schools ” ). More recently, educational interven-

tions have shifted their focus to psychosocial 

factors that infl uence disability and the mecha-

nisms of chronic pain neurophysiology  [17] . 

Growing evidence suggests that the latter interven-

tions are signifi cantly more effective in improving 

clinical outcomes  [12,14] . Therapists must con-

sider how patients perceive the explanation of 

their pain condition. An increased focus on the 

anatomy and biomechanics of the pain condition 

may reinforce the belief that pain results from 
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mechanisms of manual therapy are unclear, these 

interventions aim to reduce pain, improve move-

ment and restore function through spinal move-

ments. The clinical effectiveness of manual therapy 

for low back pain is a controversial issue  [19] . The 

most recent clinical practice guidelines for chronic 

low back pain suggest that a short course of manual 

therapy is better than sham or other  “ ineffective, 

control treatments ”  at improving short - term levels 

of pain and function  [19] . However, manual 

therapy is no more or less effective than GP 

care with analgesics or exercise - based physical 

therapy. As with other passive treatments, there 

are risks associated with increased dependency 

and reinforcement of fear - avoidance beliefs. 

However, more specifi c to this intervention, spinal 

manipulations have been associated with negative 

physical side effects of varying intensity. Neck 

manipulations, for example, have been associated 

with an increased occurrence of serious conse-

quences (e.g. vertebobasilar accidents, disc hernia-

tion, cauda equina symptoms), while roughly half 

of manipulations, regardless of the spinal level, 

typically result in up to 2 days of local discomfort, 

headache or fatigue [19] . Patients with chronic 

pain who agree to these interventions with the 

expectation of pain reduction may be distressed 

when their pain temporarily increases, and thus 

may be less willing to engage in active interven-

tions. In sum, if manual therapy is considered it 

should be a short - term intervention that is contex-

tualized within an activity - augmentation frame-

work, and weighed against risks.  

  Physical  a ctivity 

 Good evidence supports participation in physical 

activity for chronic pain  [10] . The content of activ-

ity programs can be quite diverse and include 

strengthening, fl exibility and/or cardiovascular 

activities. More specifi c programs such as core sta-

bilization exercises, or McKenzie exercises, are 

commonly used in clinical settings. While past 

research suggests that participation in an activity 

program can result in signifi cant short and long -

 term reductions in pain and disability  [11] , it 

remains unclear whether the specifi c activity per-

impairments reinforce patients ’  beliefs that tissue 

damage is at the root of their pain condition and 

that pain reduction is a prerequisite for reducing 

their levels of disability. Patients that experience 

positive effects related to these interventions may 

also develop an increased dependence on therapy 

and therapists. It could be argued that the psycho-

logical risk of dependency on specifi c therapies is 

as potentially harmful as dependence on specifi c 

medications given that it can add to the economic 

costs of chronic pain and can disrupt a patient ’ s 

return to work and their independent self -

 management. That said, there can be strong and 

specifi c justifi cation for their limited use in clinical 

practice. 

 For example, certain patients may expect the 

application of a modality and be unwilling to 

engage in treatments that focus exclusively on self -

 management strategies. In such situations, thera-

pists can introduce biophysical agents as a means 

for facilitating exercise. The therapist can also 

select modalities that can be readily integrated 

into home - based self - management strategies. For 

example, a home TENS unit or a hot pack can be a 

useful self - management strategy that empowers 

patients to self - manage their pain and increase 

their daily physical activity. In general, therapists 

should use modalities judiciously and only as part 

of a long - term self - management strategy that 

increases activity.  

  Spinal  m anual  t herapy 

 Manual therapy is a commonly used intervention 

in chronic pain treatments which can be associ-

ated with some benefi cial short - term outcomes. In 

clinical settings,  “ manual therapy ”  consists of a 

variety of hands - on interventions. However, the 

defi nition commonly used in the literature (and in 

this chapter) involves either spinal manipulations 

(high velocity, low amplitude thrust) or spinal 

mobilizations (relatively low velocity movements 

that are limited to the joint ’ s physiological range, 

e.g. Maitland technique) or a combination of the 

two. Most research fails to differentiate between 

these two types of interventions, making it diffi -

cult to distinguish their effects  [19] . While the 
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for patients with chronic pain for decades and 

there is compelling literature that suggests thera-

pists can improve their treatment effi cacy by using 

similar approaches  [16,23] . Graded activity, graded 

exposure to feared activities and thought monitor-

ing are three specifi c cognitive behavioral inter-

ventions shown to improve therapists ’  outcomes 

 [16,23] .  

  Social  r eintegration 

 Despite the need for chronic pain interventions 

that target social barriers to recovery, a dearth of 

research has addressed these issues  [24] . A central 

goal of rehabilitation is to facilitate reintegration 

into preinjury social roles. Resuming life roles at 

home and in the workplace often involve factors 

that are external to the individual with chronic 

pain (e.g. the attitudes and level of support from 

employers, coworkers, family and friends). Past 

research has provided little guidance for therapists 

on avenues for intervention. Incorporating family 

and signifi cant others into treatment where possi-

ble and close communication with employers 

regarding modifi ed work schedules and activities 

are general strategies that can address these factors. 

However, research in this area is essential to help 

shape the interventions of therapists who are 

working independently of a multidisciplinary 

team.   
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   Introduction 

 Chronic non - cancer pain remains an important 

public health problem that seriously affects peo-

ple ’ s everyday lives including their family, social 

and working lives. Chronic pain, defi ned as pain 

lasting 6 months or longer, affects 19% of 

Europeans and 25% of Canadians  [1,2] . The burden 

of chronic pain on individuals includes functional 

limitations and high rates of depression, sleep 

problems, low self - esteem as well as signifi cant job 

change or job loss  [1,3] . 

 Because prevalence rates are so high, access to 

appropriate care is a problem. While there has been 

an increase in the number and types of pain treat-

ment centers, it is estimated that only 2% of 

Europeans and 1.1% of Americans with chronic 

pain are treated by specialist healthcare providers 

 [1,4]  and that wait times for pain care are unaccept-

ably long  [5] . While the onus is on primary care 

providers (most of whom are generalists) to fi ll the 

gap in care, most have had little training in the 

effective management of chronic pain  [6] . 

 One approach to improving patient care at the 

primary care level is self - management education 

 [7] . Traditional patient education provides infor-

mation and teaches technical skills about how 

to manage the condition itself. By contrast, self -

 management education is broader in scope, 

emphasizing problem solving, action planning for 

behavior change and confi dence building to 

enable people to deal better with everyday prob-

lems that result from chronic conditions  [8] . In 

other words, self - management education helps 

people with a chronic condition better manage 

their lives. Evidence is mounting from studies con-

ducted in the USA, Canada, the UK and Australia 

that low cost community - based self - management 

programs as an adjunct to usual care are effective in 

improving health outcomes and quality of life for 

individuals with a variety of chronic health condi-

tions including chronic pain  [8 – 14] . 

 This chapter provides an overview of key self -

 management principles, successful program 

models, critical process elements and their impact 

on patient outcomes, and practical tips for program 

start - up.  

  What  i s  s elf -  m anagement? 

 Active self - managers are people who are willing to 

learn about and take responsibility for the daily 
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been the most rigorously developed and evaluated 

over the last 30 years with over 64 research publica-

tions from this research group alone  [16] . The fi rst 

such program was the Arthritis Self - Management 

Program (ASMP) developed in 1978 which was 

built with  “ bits and pieces taken from theory, 

accepted practice and good intentions ”  [ 17 , p. 

356]. However, over time, it evolved to become a 

program grounded in Albert Bandura ’ s concept of 

self - effi cacy, defi ned as  “ the exercise of human 

agency through people ’ s beliefs in their capabili-

ties to produce desired effects by their actions ”  [ 18 , 

p. 3]. This is referred to as a sense of control. 

 The program design of the ASMP was fully 

revised in 1989 to incorporate strategies known 

to enhance self - effi cacy. The four confi dence -

 building strategies are skills mastery, modeling, 

reinterpretation of symptoms and social persua-

sion  [18] . Subsequently, all the Stanford - based self -

 management programs including the CPSMP and 

the CASMP have maintained these important self -

 effi cacy enhancing strategies.  

  Content,  p rocess and  s trategies to 
 e nhance  s elf -  e ffi cacy 

 Self - management education is, by defi nition, 

problem - based and is designed to address the 

common problems and diffi culties that arise for a 

given chronic health problem  [15] . Using the 

CPSMP as an example, the program content, deliv-

ered to groups of participants over 2.5 hours per 

week for 6 weeks, includes the following topics: 

self - management principles; debunking myths 

about pain; differences between acute and chronic 

pain; balancing activity and rest; exercise and 

physical activity; relaxation; depression; nutrition; 

evaluating non - traditional treatments; problem 

solving; communication skills with family, friends 

and healthcare providers; medications and medica-

tion responsibilities; fatigue and sleep; and action 

planning and goal setting to change behavior  [19] . 

 As part of the program, participants are intro-

duced to the idea of a  “ self - management tool box ”  

and that, like a carpenter ’ s tool box, different tools 

work best for different types of problems (Figure 

 23.1 ). Hence, over the 6 weeks of the program, 

management of their chronic condition and its 

consequences. The goal of self - management is to 

maintain a wellness focus in the foreground, even 

in the midst of a chronic health problem, to 

improve overall quality of life. The daily tasks that 

need self - management are threefold: 

  1     Taking care of one ’ s overall health (e.g. healthy 

eating, being physically active, relaxing and reduc-

ing stress, learning about one ’ s condition, treat-

ments and medications);  

  2     Carrying on with normal activities and roles in 

life (e.g. maintaining healthy social relationships 

and staying involved in home, social and work 

activities); and  

  3     Managing the emotional changes that are inher-

ent in the chronic illness experience such as anger, 

fear, frustration, depression, etc.  [15] .    

 To manage these tasks successfully, people need 

a set of core self - management skills: problem -

 solving skills; decision - making skills; how to fi nd, 

evaluate and utilize appropriate resources; how to 

work effectively in partnership with healthcare 

providers; and how to take action to change behav-

ior  [15] . Like other chronic conditions, managing 

chronic pain on a daily basis requires the acquisi-

tion and use of these fi ve core self - management 

skills. But many people with pain have not had the 

opportunity to learn these skills in a constructive 

and supportive environment; rather, they have 

been told that they will have to  “ learn to live with 

the pain. ”  This is where a pain self - management 

education program can help at the primary care 

level. These programs have been developed to 

provide patients with the skills to live an active and 

meaningful life even with a complex and diffi cult 

problem such as chronic pain.  

  Background: Stanford  s elf -
  m anagement  p rogram  m odel 

 The Chronic Pain Self - Management Program 

(CPSMP)  [9,10]  and the Chronic Angina Self -

 Management Program (CASMP)  [10]  are derived 

from the Stanford University Patient Education 

Research Center model of self - management. By all 

accounts, the Stanford self - management programs 

developed by Dr. Kate Lorig and colleagues have 
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 The confi dence - building strategies are embedded 

in the processes of the program. Opportunities for 

skills mastery or taking action are provided at every 

session of the 6 - week program and participants are 

encouraged to try new techniques each week at 

home. In the Stanford model of self - management, 

action planning is the key element to skills mastery 

 [15] . Modeling is a key strategy to enhance self -

 effi cacy and is accomplished in a number of ways 

including the use of appropriate materials, the use 

of peers (not always healthcare professionals) as 

facilitators for the program, and program partici-

pants acting as models for each other. It is powerful 

for people with chronic pain to see others like 

themselves problem solve and achieve desired 

goals; they begin to see that  “ if they can do it, I can 

do it. ”  The reinterpretation of physiologic symp-

toms as having multiple causes rather than just 

one cause helps participants realize that many of 

the tools in their toolbox might be useful. Finally, 

social persuasion, by being involved in a group 

that provides gentle support and encouragement 

to change behaviors, can be a powerful tool to 

enhance confi dence.  

  Effectiveness of  p ain  s elf -
  m anagement  p rograms: 
 m ain  fi  ndings 

 The CPSMP  [9]  was adapted from the Stanford 

ASMP and later the Chronic Diseases Self -

 Management Program (CDSMP) in order to make it 

more directly applicable to people with chronic 

non - cancer pain. Specifi c modifi cations were made 

with regard to content but all process elements 

remained the same. In a fi rst randomized control-

led trial (n    =    110), LeFort  et al .  [9]  found that the 

CPSMP signifi cantly improved pain outcomes, 

dependency on others, aspects of role functioning, 

sense of vitality and life - satisfaction, and self -

 effi cacy and resourcefulness to self - manage pain. 

Building on the results of this single - site trial, 

LeFort  et al .  [10]  conducted a larger scale (n    =    279) 

multisite effectiveness trial with longer - term 

follow - up. This trial found that the positive effects 

of the CPSMP on aspects of mental health and 

resourcefulness were retained up to 12 months 

participants practice these different techniques 

and begin to use problem - solving and decision -

 making skills about which types of tools work best 

for them given their day - to - day circumstances. 

They begin to understand that there is no  “ magic 

bullet ”  that will take the pain away, but that 

working at managing their overall health and their 

pain and other symptoms by using these tools can 

improve their enjoyment of life.   

 Self - management programs are structured to 

maximize active involvement of group partici-

pants. They are not the passive receivers of infor-

mation. Therefore, the critical process components 

of the program are also standardized and include 

the following components: 

   ●       Mini - lectures : provide an opportunity for brief 

information sharing about all topics.  

   ●       Self - refl ection : sharing feelings provides an oppor-

tunity for participants to discuss what chronic pain 

means to them and what kinds of diffi cult emo-

tions are associated with their chronic pain.  

   ●       Quiz : group activity that helps to debunk myths 

about chronic pain.  

   ●       Brainstorming : allows group members to discuss 

the benefi ts of exercise, good nutrition, symptoms 

of depression, etc.  

   ●       Setting weekly action plans : learning the process of 

setting achievable short - term goals each week.  

   ●       Feedback : participants report back to the group 

each week about how they did with their action 

plan and receive feedback from the group.  

   ●       Group problem solving : allows opportunities to 

problem solve a variety of common problems.  

   ●       Support : telephone or e - mail support mid - week 

from a peer in the group.    

     Figure 23.1     Self - management tool box.  

Self-Management Tool Box 
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Pacing & Planning Healthy Eating

Relaxation & Better Breathing Communication 

Medications Understanding Emotions 
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with life partners and healthcare professionals 

about cardiac pain  [11] . In a recent RCT (n    =    130), 

McGillion  et al .  [11]  found that the CASMP was 

effective for improving angina pain, self - effi cacy, 

physical functioning and general health status in 

the short - term; the sustainability of these observed 

improvements for CSA patients is yet to be tested. 

 In addition to group - based models, recent 

advancements have been made in distance - based 

pain self - management. Stinson  et al .  [20]  have 

developed an Internet - based self - management 

program for children living with juvenile idio-

pathic arthritis (JIA) entitled Teens Taking Charge: 

Managing Arthritis Online. This is a 12 - week 

program consisting of disease - related information, 

self - management skills and social support to 

address pain and quality of life; trained non -

 healthcare professionals provide brief weekly tele-

phone support to help participants tailor online 

information to their needs and review weekly 

assignments. A recent pilot randomized controlled 

trial (n    =    46) was conducted to test the feasibility 

(acceptability and compliance) and obtain esti-

mates of effectiveness  [20] . Those in the interven-

tion group had signifi cantly higher disease 

knowledge and lower average weekly pain inten-

sity ratings compared with those in the control 

group  [20] . Initial program usage patterns and fea-

sibility data also indicated that participants com-

pleted the program as instructed and were actively 

engaged in self - management goal - setting and 

completion; plans for a larger - scale effectiveness 

trial are now underway.  

  Getting  s tarted:  c onducting a 
 n eeds  a ssessment 

 A critical fi rst step in launching a pain self -

 management program is conducting a comprehen-

sive needs assessment. Many patient education 

programs in the past have fallen short because 

their content has been driven by the input of clini-

cians alone  [21] . This is problematic because clini-

cians often have particular beliefs about priorities 

for patient pain - related education that differ from 

those of patients. Moreover, aside from potential 

discrepancies between clinicians ’  and patients ’  

post - intervention when delivered by generic 

healthcare providers  [10] . The CPSMP is now avail-

able in several provinces across Canada (for a list of 

agencies offering the program see Table  23.1 ).   

 The CASMP was developed by McGillion  et al . 

 [11]  in 2006. Like the CPSMP, adaptations were 

made from the CDSMP to address issues specifi c to 

living with persistent cardiac pain arising from 

chronic stable angina (CSA) including fear and 

anxiety management, chest pain symptom moni-

toring, decision making about seeking emergency 

medical assistance, correct use of antianginal med-

ications, heart healthy diet and communicating 

  Table 23.1    Key resources. 

   Websites   

  Stanford University Patient Education Research 

Center    http://patienteducation.stanford.edu/   
  Chronic Pain Self - Management Program Modules 

Online    http://www.medschoolforyou.com/   

   Agencies currently offering the Chronic Pain 
Self - Management Program (CPSMP) in Canada   

   British Columbia   
  Center on Aging, University of Victoria, Ladner, B.C.  
  Fraser Health, Maple Ridge, B.C.  
  Interior Health Authority, Shuswap Health Services, 

Salmon Arm, B.C.  

   Alberta   
  Alberta Health Services, Capital Health, Edmonton, AB  
  Alberta Health Services, Chronic Disease, Edmonton, AB  

   Ontario   *    
  Bridgepoint Health, Toronto, ON  
  Central East Local Health Integrated Network, 

Scarborough, Ontario  
  CPM Centers, Toronto and other Ontario sites  
  Yee Hong Center for Geriatric Care, Scarborough, ON  
  Kingston YM/YWCA, Kingston, Ontario  
  Minto Mapleton Family Health Team, Drayton, Ontario  
  Providence Health Care, Toronto, ON  
  Upper Grand Family Health Team, Fergus, Ontario  
  Wasser Pain Management Center, Mt. Sinai Hospital, 

Toronto, ON  

   Nova Scotia   
  South Shore Health, Lunenburg, N.S.  

    *    Other centers in Ontario have taken the CPSMP training 

but have not yet mounted a program  .   
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 Like the discussion on pain - related beliefs, the 

steps involved in executing focus groups are best 

explained by example; we will refer to the develop-

ment of the CASMP program. McGillion  et al .  [28]  

held four focus groups to identify CSA patients ’  

pain self - management learning needs; two groups 

involved patients and two involved clinicians 

and administrator stakeholders. Each group lasted 

approximately 1.5 hours and utilized a semi -

 structured interview format. Questions were devel-

oped for each group to generate thinking and 

discussion about: (a) key angina - related beliefs; (b) 

the day - to - day problems that patients with CSA 

face; and (c) the corresponding self - management 

learning needs. Each participant was asked to 

provide input and the discussion format remained 

as open as possible. All of the discussions were 

audio taped and transcribed; an assistant also made 

note of key discussion points. The data were then 

coded for major themes via content analysis  [28] . 

 There are a couple of caveats worth mentioning. 

It is important to remember that clinicians inevita-

bly have preconceived ideas of the learning 

priorities for patients and so having an impartial 

third party conduct the process, when possible, is 

ideal. Also, focus groups typically generate quite a 

lot of data and thematic content analyses of these 

data require some methodological expertise. If this 

is an unfamiliar practice, it is a good idea to consult 

with a methods expert in order to plan an organ-

ized and comprehensive approach. There are 

several ways to conduct a needs assessment and the 

use of focus groups is an example of one method 

we have found helpful. Choice of method ulti-

mately depends on individual preferences, institu-

tional program goals, depth and breadth of 

information required, and suitability to the partic-

ular patient population.  

  Conclusions and  r esources 

 This chapter provides background and an overview 

of the concept of self - management, key strategies 

for enhancing self - effi cacy to self - manage pain 

and practical suggestions for getting started. 

Considerable progress has been made in the fi eld 

of pain self - management but work remains to be 

views, there may be other stakeholder viewpoints 

to consider that will have implications for program 

success (e.g. family, institutional administrators, 

non - governmental agencies)  [22,23] . The follow-

ing are a list of key questions that can assist in 

deciding which key stakeholder representatives to 

involve in a needs assessment: 

   ●      Who should give input into development of the 

program and why?  

   ●      Who will deliver it and who will support its 

ongoing implementation?  

   ●      Where will it take place?  

   ●      How will it be advertised and who will pay for 

this?  

   ●      What are the cost and resource implications for 

day - to - day program delivery?  

   ●      Are there public policies, guidelines or practice 

standards that should be considered in the 

approach?    

 In addition to learning needs, it is also critically 

important to examine the salient pain - related 

beliefs of those involved. Understanding these 

beliefs can have major implications for optimizing 

program adherence and benefi ts. Maladaptive or 

incorrect pain - related beliefs are common and 

have been increasingly recognized as key factors in 

treatment and education program failure  [24,25] . 

Inclusion of questions about pain - related beliefs 

will help to ensure that common underlying 

assumptions are targeted and related cognitions 

associated with the particular pain problem that 

the program will be designed to address.  

  Focus  g roups 

 A convenient way of collecting needs assessment 

data is to run focus groups. Focus groups involve 

hosting a group of participants to have a focused 

discussion and share ideas. Cumulative evidence 

has demonstrated that the ideal number of partici-

pants in order to foster productive discussion is 

between 8 and 12  [26,27] . For depth and clarity, 

participants should also be from similar cohorts, 

so it is usually best practice to hold separate 

groups for patients and other stakeholder repre-

sentatives (e.g. family members, clinicians, admin-

istrators)  [21] . 
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done. While much of our work has been 

focused on adaptations of the group - based Stanford 

University model, alternative approaches, such as 

individual pain self - management training, require 

attention. Online - based pain self - management 

also remains a burgeoning fi eld. For those inter-

ested in developing online programs, we suggest 

that processes similar to those we have reviewed 

(assessment of beliefs, identifi cation of key learn-

ing priorities, program development and testing) 

could be followed. 

 We conclude this chapter by referring those 

wishing to incorporate pain self - management into 

their practices to helpful websites and a list of 

agencies currently offering the CPSMP in Canada 

(Table  23.1 ).  
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   Introduction 

 Psychosocial interventions have demonstrable 

effectiveness in diminishing painful distress and 

pain - related disability  [1] . At the level of subjective 

experience, they can infl uence somatosensory, 

affective and cognitive features; at the level of 

behavior, they may reduce avoidance of valued or 

necessary activities, and interpersonal stress and 

confl ict. Because psychosocial factors are impor-

tant contributors to individual differences in pain 

 [2] , psychological interventions must be consid-

ered from the outset for patients for whom there is 

an uncertain diagnosis (such as chronic low back 

pain)  [1] , and also among patients with identifi able 

underlying pathophysiology with signifi cant 

impact on quality of life (such as arthritic or cancer -

 related pain)  [3,4] . Where pain is construed  –  by 

patients or by the medical team  –  solely as a bio-

medical phenomenon, psychosocial factors will be 

neglected, to the detriment of treatment outcome. 

 At present, it is desirable to combine psychologi-

cal interventions with contributions of other 

professionals with appropriate pain training, par-

ticularly physicians, nurses, physiotherapists or 

physical therapists, exercise therapists, occupa-

tional therapists and therapists with focus on voca-

tional concerns. Less commonly, but also effective, 

psychological treatments are delivered separately. 

Treatment may occur in inpatient or outpatient 

settings, individually or in a group, and with or 

without the involvement of family members or sig-

nifi cant others. 

 This chapter aims to provide a succinct overview 

of evidence for the most important psychological 

mechanisms involved in pain followed by presen-

tation of specifi c psychological techniques sup-

ported by evidence and commonly used with 

people with chronic pain. Reference is provided for 

effi cacy (comparison of outcomes between inter-

vention and a control condition) and effectiveness 

(examination of social, economic and clinical ben-

efi ts in naturalistic settings) where possible.  
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 Evaluations of the effi cacy and effectiveness of 

specifi c forms of psychological interventions for 

pain are rare; therapeutic components are almost 

invariably combined. Reviews of operant therapy 

for heterogeneous chronic pain patients, however, 

have been encouraging  [10] .  

  Somatosensory  i ssues 

 Where pain is narrowly conceptualized as a sensory 

experience, there is an assumption that diminish-

ing pain severity will automatically produce sec-

ondary reductions in emotional distress and 

disability, hence the long - standing search for the 

magical pharmacological bullet (effective analgesic 

drugs that do not have destructive side effects) or 

for non - pharmacological methods to activate 

the same endogenous systems. Respondent theory 

takes a broader formulation of somatosensory 

features of pain, identifying automatic or habitual 

reactions to painful threat that prepare the indi-

vidual for urgent escape or avoidance of further 

painful insult  [11] . The related non - pharmacological 

pain management approach largely focuses upon 

musculoskeletal reactions, with pain - tension con-

strued as central to pain experience and reduction 

of muscle tension as the major goal of treatment  [6] . 

 Reviews of the effects of relaxation therapy and 

biofeedback are largely supportive  [12] , although 

studies are often diffi cult to interpret because of 

differences in procedures, patient groups and 

characteristics of treatment. It is also unclear 

whether reducing muscle tension is essential, or 

whether interventions work by improving sleep, 

increasing well - being and, perhaps most impor-

tantly, enhancing a sense of control.  

  Cognitive  f eatures of  p ainful  e xperience 

 Given the important contribution of thoughts to 

distress and unhelpful behavior, psychosocial 

interventions often focus on cognitive content or 

habits of processing, of which one of the most 

important is catastrophizing  [13] . Another, self -

 effi cacy, describes the belief that one can initiate 

strategies to achieve personal goals, despite con-

tinuing pain and is also important in any active 

  Mechanisms  u nderlying and 
 e vidence  s upporting  p sychological 
 i nterventions 

 Psychologically based pain treatment interven-

tions have developed considerably over the past 

50 years, as have treatment targets. The operant 

approach focused on overt behavior  [5] ; the 

respondent and stress management approaches 

which followed tended to emphasize muscle 

tension  [6] . Cognitive approaches (often within 

cognitive behavioral therapy [CBT]) shifted atten-

tion to the central role of dysfunctional thinking 

 [7] ; family and system therapies addressed interper-

sonal processes and confl ict  [8] ; and, most recently, 

Acceptance and Commitment Therapy (ACT) uses 

mindfulness and values - based action  [9] . 

  Behavioral  d ysfunction 

 Fordyce  [5]  proposed that observable behaviors, 

such as medication consumption, limping, grim-

acing and resting, can come to be governed by 

their contingent consequences, even though pre-

cipitated by an antecedent event, usually injury or 

disease. The contingent consequences maintained 

or strengthened those behaviors by positive rein-

forcement (e.g. social attention or fi nancial gain), 

negative reinforcement (e.g. use of analgesic drugs 

reducing pain) and/or avoidance of negative 

consequences (e.g. unpleasant work). The operant 

approach capitalizes upon the potent impact of 

reinforcement, and opportunities to avoid nega-

tive consequences, by making these contingent 

on healthy behavior (e.g. providing adequate anal-

gesia on a non - demand basis, or social reinforce-

ment for increased activity). At present, few 

clinicians would set out to identify specifi c well 

and illness behaviors or engage in systematic 

control of reinforcement contingencies, but rou-

tinely work with patients on increasing certain 

behaviors that are assumed to be desirable and 

incompatible with pain (e.g. exercising, distrac-

tion) while working to reduce others that are 

assumed to be negative or maintain pain and disa-

bility (e.g. guarding, avoidance of activity, high 

levels of complaint). 
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care and other environments. These in turn infl u-

ence the thoughts, feelings and behavior of the 

individual. Vocational concerns (job stress, job 

dissatisfaction, vocational uncertainty) and family 

concerns all feed into the complexities of pain and 

related disability. Ideally, psychological interven-

tions extend into these environments. 

 The operant approach was the fi rst to emphasize 

that pain occurs in a social context  [5] . Nevertheless, 

characterizing fi nancial and social consequences 

of pain and disability as reinforcers led to the unfor-

tunate myth that  “ secondary gain ”  often con-

sciously or unconsciously maintained the disability. 

This supported a pejorative understanding of pain 

wherein the absence of a physiological basis for 

pain was taken as evidence that patients were 

malingering, coinciding with derisive perspectives 

on pain patients adopted by some healthcare prac-

titioners and others in disability, rehabilitation and 

insurance industries. It is now recognized that the 

social relationships of pain patients are substan-

tially more complicated, with relationships pro-

moting health as well as contributing to disability. 

 While the potential scope for treating chronic 

pain patients through attention to the social envi-

ronment is broad (potentially including employers 

and the workplace, the community, health service 

providers and public policy), the primary treat-

ment focus has been upon family or marital 

therapy as an adjunct to the treatment of chronic 

pain  [8] . The family represents a primary social 

environment that could be enlisted to facilitate 

treatment changes, and the introduction of models 

of marital interaction is promising  [21] .   

  Best  c linical  p ractice 

 Psychological treatment goals are important deter-

minants of treatment targets, and follow careful 

psychological assessment (Chapter  10 ). Both 

patient objectives and the interests of referral 

sources can be diverse and poorly specifi ed, and 

patient goals may diverge or confl ict with those 

specifi ed by the referrer or by treatment staff. In 

the sections that follow, attention is directed to 

common targets of psychosocial intervention, 

although interventions may have multiple effects. 

intervention  [14] . Coping, although poorly defi ned 

and diffi cult to measure in context, is also often a 

clinical focus. In this case, emotion - focused coping 

(e.g. wishful thinking, self - blame, withdrawing 

from others) has been found to predict greater 

emotional distress and pain - related disability than 

a problem - solving approach  [15] . 

 Several systematic reviews  [10,16]  have demon-

strated the effi cacy of CBT. These typically have 

been qualifi ed by concerns about study designs, 

generalizability of fi ndings, sample size, etc. In 

the most recent systematic review and meta -

 analysis  [17] , the evidence was that CBT only had 

weak effects in improving pain, minimal effects on 

pain - related disability, but importantly large 

effects in altering mood outcomes of chronic pain, 

with changes maintained at 6 months. While trial 

methodology has improved in recent years, treat-

ment remains of variable quality, and some trials 

are very brief. If there is any dose – response effect, it 

is likely that many fall below minimum dose 

requirements.  

  Emotional  d iffi culties 

 The fear avoidance model of pain  [18]  proposes that 

widespread fear of increased pain or of injury or 

reinjury, with related avoidance of any activity sig-

nifi cantly contributes to disability among individu-

als with chronic pain. Following from this, many 

clinicians have turned to treating fear of pain and 

reinjury with gradual exposure to the avoided activ-

ity. Although the treatment model of gradual expo-

sure to the avoided activities is proving effective 

 [19] , the parallels between fear of pain and phobia 

are limited. Most recently, a model of ruminative 

worry as an attempt to solve the problem of pain 

has been proposed  [20] . As a consequence, treat-

ment is now focusing on reframing the problem 

from pain to how to realize personal values despite 

pain, as specifi cally addressed in ACT. Preliminary 

fi ndings suggest that over 75% of patients experi-

ence improvements using this approach  [9] .  

  Interpersonal  t argets 

 Patients do not experience pain in isolation: pain 

and disability affect work, family, leisure, health-
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been relaxation therapies and biofeedback. 

Progressive muscle relaxation is the most common 

form of relaxation training, teaching tension and 

relaxation of major muscle groups throughout the 

body and ending with a focus on the latter. 

Biofeedback similarly involves muscle relaxation, 

learned through feedback of bodily responses as 

visual or auditory information. Electromyographic 

(EMG) feedback, aimed at reducing muscle tension, 

is the most common with chronic pain patients, 

primarily for headache  [24] , but also low back 

pain  [10]  and temporomandibular joint pain 

 [25] . Relaxation training and biofeedback may 

be used alone or in combination. Common prob-

lems include failure to develop the skill, so that 

efforts at use may be counterproductive, and reli-

ance on biofeedback equipment to cue muscle 

responses.  

  Cognitive  i nterventions 

 The numerous psychological interventions availa-

ble to health practitioners are often combined in 

CBT. Early forms of cognitive intervention 

included the use of hypnosis and imagery training. 

Hypnosis involves suggestions for decreasing dis-

comfort or transforming pain into less noxious 

sensations. Imagery involves the purposeful use of 

visual images to strengthen distraction and/or to 

transform aspects of the painful experience. 

Evidence is weak on benefi ts in persistent pain, and 

where these are used it is mainly within the broader 

domain of CBT. 

 CBT programs are diverse in the strategies 

deployed and it is diffi cult describing precise 

features of the  “ ingredients ”  of practice. It also 

should be noted that the approach complements 

multidisciplinary care as certain professionals 

(e.g. physiotherapists, physicians) may be better 

trained to deliver particular features of CBT. The 

following, summarized by Hadjistavropoulos and 

Williams  [26] , are generally regarded to be core 

components: 

  1     Education about pain is vital to having the 

patient understand that persistent pain is not 

a warning to be cautious and exert all efforts 

to obtain pain relief and is achieved through 

  Behavior  c hange 

 The essential elements of the operant approach 

were described by Sanders  [22] . This approach 

begins with functional behavioral analysis which 

identifi es relevant overt pain and well behaviors, 

along with, as far as possible, antecedent stimuli 

and contingent consequences. Operant treatment 

then uses: (a) response prevention for escape/

avoidance behaviors; (b) positive and negative 

reinforcement (e.g. encouragement, social atten-

tion) to increase the probability of well behaviors 

(e.g. physical exercise, uptime), with subsequent 

shifts to an  “ intermittent ”  reinforcement schedule 

to maintain; (c) shaping or reinforcement of gradual 

changes in well behaviors, including exercising to 

levels of activity below pain tolerance; (d) elimina-

tion or reduction of factors that may maintain overt 

pain behaviors outside the treatment environment, 

including economic reinforcers, social attention 

and avoidance of responsibilities; and (e) time -

 contingent delivery of medication that progres-

sively diminishes requirements for medication. 

 The operant approach is particularly valuable for 

changing medication use, whether the goal of treat-

ment is to substitute non - opioid for opioid analge-

sics, and supply antidepressants, or to reduce all 

drug intake to nil. Analgesic use is often reinforced 

by reduced pain, even briefl y, or by psychological 

effects including sedation. Fordyce  [23]  devised 

a sequential treatment strategy which calls for 

delivery of medications on a prescribed - as - needed 

(PRN) basis to establish the baseline, then on a 

fi xed time basis as they are gradually withdrawn. 

 There are very real constraints on the extent to 

which the operant approach can be applied as sys-

tematically as required. Extensive use of response 

prevention can present ethical problems, and there 

are often social or societal  “ incentives ”  for remain-

ing disabled. Additionally, social support can be 

construed rather as benefi cial for health rather 

than reinforcing disability.  

  Sensory  p rocesses 

 The primary psychological interventions arising 

from the respondent formulation of pain have 
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plan for successful management. The simple model 

of adherence to program content as the key to 

maintenance is unsatisfactory  [27] .    

 In terms of delivery, CBT is often delivered to 

groups over a fi xed time and number of sessions, 

with in - session and between - session rehearsal and 

application to individual goals. While patients 

have unique pain histories, they share suffi cient 

problems in managing pain to share experiences in 

a group. This also serves to normalize the experi-

ence of isolated patients, validates their diffi culties 

and efforts to manage them, and provides vicari-

ous learning in pain management. Inpatient pro-

grams may be necessary for more severely disabled 

and distressed patients, but outpatient programs 

are also effective and cost less  [28,29] . 

 While the CBT approach has been widely dis-

seminated and accepted, many issues urgently 

require clinical research. While clinicians believe 

that they match interventions to the requirements 

of particular patients, there is no evidence base for 

their decisions, since there are no unique relation-

ships of intervention to outcome. Abbreviated or 

remote interventions, or those which dispense 

with clinical expertise, tend to produce very small 

effects, verging on clinical insignifi cance  [17] .  

  Emotional  p rocesses 

 Complementing the foregoing in attempting to 

control dysfunctional emotions are the exposure -

 based treatments derived from the fear avoidance 

model of pain  [18] . With this approach, clinicians 

focus on assisting patients in constructing hierar-

chies for graded return to each activity limited by 

fear of pain or of damage  [19] . Most recently, given 

evidence that the struggle to control and eliminate 

pain may be counterproductive and contribute to 

frustration and pain  [30] , clinicians have targeted 

emotional responses to pain by having the patient 

disengage from and accept pain and emotions con-

cerning pain along with pursuing meaningful life 

activities despite pain  [9] .  

  Interpersonal  d istress and  d ysfunction 

 Family and/or marital therapy are increasingly well 

systematized in the treatment of chronic pain, yet 

explaining pain mechanisms and the integral role 

of psychology and behavior in pain.  

  2     Exercise and fi tness training is used to reverse 

presumed deconditioning due to reduced activity 

and to address fears about certain movements or 

physical demands. Active goal setting and inde-

pendent exercise is encouraged.  

  3     Acquisition of skills for self - management of pain 

is encouraged through direct instruction, mode-

ling of appropriate behavior and rehearsal and 

reinforcement, whether working on relaxation, 

activity pacing, interactions with friends and 

with healthcare staff, stress management or sleep 

problems. Behavioral change by personal contin-

gency management enables patients to become 

more aware of unhelpful contingencies, and to 

encourage others to engage in similar selective 

reinforcement.  

  4     Goal setting, by the patient with assistance from 

staff, identifi es short and long - term goals, skills 

defi cits, and methods for achieving these goals. 

Activity scheduling and pacing start from a modest 

baseline and build by small increments the 

patient ’ s capacity for activity, interspersed with 

programmed breaks or changes of activity. The aim 

is to achieve more, and more reliably, within the 

limits of pain, rather than to make heroic efforts to 

achieve goals despite pain, often unsuccessfully. 

Increasingly critical to the goal setting process is 

attention to motivational enhancement.  

  5     Cognitive therapy is the cornerstone of CBT, but 

the most variable in content and technique. It 

includes attention diversion components, relaxa-

tion, problem solving and cognitive restructuring 

strategies. It addresses patients ’  elicited concerns 

and emotional diffi culties, teaches them to iden-

tify catastrophizing and other unhelpful habits of 

thinking, and provides them with a means to chal-

lenge and change their thoughts. This is not readily 

accomplished through didactic instruction, but 

typically requires substantial socratic dialogue 

with the patient and personal practice.  

  6     Generalization and maintenance are empha-

sized in CBT. Skills are practiced in different set-

tings and barriers to change are anticipated and the 

patient prepared to address them. Essentially, 

patients are encouraged to anticipate setbacks and 
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( 2000 )  Behavioral treatment for chronic low 

back pain: a systematic review within the frame-
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trolled mechanisms .  J Pain   11 ( 2 ): 101  –  8 .  

  12       Chambless   DL  ,   Ollendick   TH  . ( 2001 ) 

 Empirically supported psychological interven-
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  13       Sullivan   MJ  ,   Thorn   B  ,   Haythornthwaite   JA    et al.  

( 2001 )  Theoretical perspectives on the relation 

between catastrophizing and pain .  Clin J Pain  

 17 : 52  –  64 .  

  14       Turner   J  ,   Holtzman   S  ,   Mancl   L  . ( 2007 ) 

 Mediators, moderators and predicts of thera-

peutic change in cognitive behavior therapy for 

chronic pain .  Pain   127 : 276  –  86 .  

  15       Keefe   FJ  ,   Somers   TJ  ,   Kothadia   S  . ( 2009 )  Coping 

with pain .  Pain Clin Updates   17 : 1  –  5 .  
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 Multidisciplinary rehabilitation for chronic low 
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still used in many different forms. Some therapists 

take the traditional family systems approach and 

focus on restoring balance in the family system. 

Alternatively, the family therapist may adapt the 

operant or CBT perspectives described above to 

change in the family. The CBT approach focuses 

upon how the family ’ s beliefs concerning pain, dis-

ability and emotional behavior determine how 

they all deal with the challenges of chronic pain 

and encouraging direct and open communication 

about pain and related problems  [31] .   

  Conclusions 

 All psychological interventions described above 

are delivered with the recognition that patients 

are seeking help, or have been referred for assist-

ance, because they are stuck in their attempts to 

manage their pain. Given the above evidence, it 

is apparent that psychological interventions 

should not be regarded as a treatment of last resort 

following failure of biologically based treatments 

 [26] , but rather should be standard in chronic 

pain treatment. When provided, psychological 

interventions make an important contribution to 

multidisciplinary treatment.  
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  Chapter 25 

Pain  c atastrophizing and  f ear 
of  m ovement:  d etection and 
 i ntervention  

  Michael J.L.     Sullivan     &     Timothy H.     Wideman  

  Department of Psychology, McGill University, Montreal, Canada       

   Introduction 

 Over the past two decades, considerable research 

has accumulated indicating that medical status 

variables cannot fully account for presenting 

symptoms of pain and disability in individuals 

with chronic pain conditions  [1] . Biopsychosocial 

models have been put forward suggesting that a 

complete understanding of pain experience and 

pain - related outcomes will require consideration 

of physical, psychological and social factors  [2] . 

Catastrophic thinking and fear of movement are 

two psychological variables that have been shown 

to be signifi cant determinants of pain and disabil-

ity associated with persistent pain conditions. This 

chapter briefl y reviews what is currently known 

about the impact of pain catastrophizing and 

fear of movement on pain outcomes. The chapter 

describes assessment techniques and intervention 

approaches for individuals who present with 

high levels of pain catastrophizing and fear of 

movement.  

  Pain  c atastrophizing 
( m aladaptive  c oping) 

 Pain catastrophizing has emerged as one of the 

most robust and powerful predictors of pain -

 related outcomes  [3] . Pain catastrophizing has 

been defi ned as an exaggerated negative response 

to actual or anticipated pain  [3] . The term catastro-

phizing is used to describe a particular response to 

pain symptoms that includes elements of rumina-

tion (i.e. excessive focus on pain sensations), mag-

nifi cation (i.e. exaggerating the threat value of 

pain sensations) and helplessness (i.e. perceiving 

oneself as unable to cope with pain symptoms). 

Several investigations have revealed a relation 

between pain catastrophizing and pain and disa-

bility in patients with a variety of acute and persist-

ent pain conditions  [4] . 

 Catastrophizing has been associated with 

increased pain and pain behavior, increased use of 

healthcare services, longer hospital stays, increased 

use of analgesic medication and higher rates of 

unemployment  [3] . In samples of patients with 

chronic pain, catastrophizing has been associated 

with heightened disability, predicting the risk 

of chronicity and the severity of disability better 

than illness - related variables or pain itself  [5] . 

Recent research suggests that individuals with high 
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 The negative impact of pain catastrophizing 

and fear of movement has been interpreted 

primarily within the context of Vlaeyen  et al . ’ s 

Fear - Avoidance Model of Pain (Figure  25.1 )  [8] . 

According to the Fear - Avoidance Model, individu-

als differ in the degree to which they interpret their 

pain symptoms in a  “ catastrophic ”  or  “ alarmist ”  

manner. The model predicts that catastrophic 

thinking following the onset of pain will contrib-

ute to heightened fear of movement. In turn, fear is 

expected to lead to avoidance of activity that might 

be associated with pain  [8] . Prolonged inactivity is 

expected to contribute to depression and disability. 

The model is recursive such that increased pain 

symptoms, distress and disability become the input 

for further catastrophic or alarmist thinking  [8] .   

 Research to date has supported the view that 

catastrophizing and fear of movement are risk 

factors for problematic recovery following the 

onset of a pain condition  [4] . It has been suggested 

that assessment of catastrophizing and fear of 

movement should be part of the routine evalua-

tion of patients with pain conditions. There has 

also been a call for the development of interven-

tions that are designed to specifi cally target cata-

strophizing and fear of movement  [10] .  

  Assessment of  c atastrophizing 

 Several assessment instruments have been devel-

oped to assess pain catastrophizing. Considerable 

catastrophizing show poorer response to a variety 

of interventions including analgesics, surgery and 

rehabilitation  [4] . A relation between catastrophiz-

ing and pain - related outcomes has been observed 

in children as young as 7 years  [6] .  

  Fear of  m ovement  a ssociated 
with  p ain 

 Fear of pain has been defi ned as a  “ highly specifi c 

negative emotional reaction to pain eliciting 

stimuli involving a high degree of mobilization for 

escape/avoidance behavior ”   [7] . Fear of movement 

is a type of pain - related fear characterized by avoid-

ance of activity associated with pain, or premature 

termination (i.e. escape) of activity causing pain 

 [8] . Escape refers to behaviors that are enacted with 

the goal of terminating pain experience. Avoidance 

behavior refers to behavior that postpones the pain 

experience. Once learned, avoidance behaviors 

can be self - perpetuating. Self - perpetuation of 

avoidance behavior occurs when individuals 

develop the expectation that future activities will 

be associated with pain. Extreme avoidance of 

movement can contribute to signifi cant disability. 

Although the role of fear of movement has 

been extensively studied in individuals with low 

back pain, recently investigators have examined 

pain - related fears in patients with other types of 

pain conditions such as arthritis and whiplash 

injury  [9] . 

     Figure 25.1     The Fear - Avoidance 
Model of Pain and Disability.  
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central factor in the clinical management of disa-

bling pain conditions  [4] . Research suggests that a 

variety of intervention approaches can be used to 

reduce catastrophic thinking. For example, follow-

ing multidisciplinary treatment for pain, signifi -

cant reductions in catastrophizing are often noted 

 [15] . Reductions in catastrophizing have also been 

observed following physiotherapy, suggesting that 

even interventions that would not be considered 

psychosocial in nature might still yield reductions 

in catastrophizing  [16] . It is not clear, however, 

that such non - targeted approaches yield reduc-

tions in catastrophizing of suffi cient magnitude to 

impact in a meaningful manner on clinical out-

comes. Given the treatment - resistant nature of 

persistent pain conditions, it is likely that multi-

pronged approaches, using techniques that aim to 

reduce the frequency of catastrophic thinking, 

the negative impact of catastrophic thinking as 

well as the correlates of catastrophic thinking, such 

as fear, depression and disability beliefs, will be 

required. 

 Recently, intervention programs have been 

developed that specifi cally target catastrophic 

thinking as a primary goal of treatment. Thorn 

 et al .  [17]  have described a 10 - week cognitive 

behavioral intervention designed to reduce cata-

strophic thinking in those with headache. In this 

treatment program, thought recording and cogni-

tive restructuring techniques are used as a means of 

monitoring and modifying catastrophic thoughts. 

Clients use thought monitoring forms to become 

more aware of the thoughts they experience during 

episodes of pain exacerbation. In collaboration 

with the clinician, clients explore the negative 

consequences of their catastrophic or pessimistic 

thinking and are encouraged to consider less cata-

strophic or pessimistic appraisals of the problem-

atic pain situation. 

 Sullivan  et al.   [18]  have described a 10 - week 

program (Progressive Goal Attainment Program 

[PGAP]) comprising goal - attainment techniques 

and activity mobilization strategies designed to 

target catastrophic thinking. The program consists 

of a maximum of 10 weekly contacts between a 

trained PGAP provider and a pain patient. The 

program never extends beyond 10 weeks because 

research on catastrophizing has used the Coping 

Strategies Questionnaire (CSQ)  [11] . The CSQ con-

sists of seven coping subscales, including a 6 - item 

catastrophizing subscale. Respondents are asked to 

rate the frequency with which they use the differ-

ent strategies described by scale items. The cata-

strophizing subscale of the CSQ contains items 

refl ecting pessimism and helplessness in relation 

to coping with pain. Self - report measures have also 

been developed for assessing catastrophizing in 

children and adolescents  [6] . Interview methods 

have also been used; however, their application to 

clinical settings has been limited. 

 The Pain Catastrophizing Scale (PCS)  [12]  is cur-

rently the most widely used measure of pain 

catastrophizing. The PCS is a self - report question-

naire that assesses three dimensions of catastro-

phizing: rumination ( “ I can ’ t stop thinking about 

how much it hurts ” ), magnifi cation ( “ I worry 

that something serious may happen ” ) and help-

lessness ( “ It ’ s awful and I feel that it overwhelms 

me ” ). Electronic copies of the PCS can be down-

loaded in various languages from the website 

( http://sullivan - painresearch.mcgill.ca/pcs.php ). 

 The PCS consists of 13 items describing different 

thoughts and feelings that individuals may experi-

ence when they are in pain  [12] . On this measure, 

respondents are asked to rate the frequency 

with which they experience different catastrophic 

thoughts and feelings when they are in pain on a 

5 - point scale with the endpoints (0) not at all and 

(4) all the time. The reliability and validity of the 

PCS has been well established  [13] . The PCS yields 

a total score and subscale scores for rumination, 

magnifi cation and helplessness. Total scores above 

20 are considered to fall within the risk range 

 [14] . Individuals who obtain scores above 20 are 

more likely to follow a problematic course of recov-

ery and poorer response to pain treatment or 

rehabilitation.  

  Treatments  a imed at  r educing 
 c atastrophizing 

 The robust relation between catastrophizing and 

pain has prompted a growing number of clinicians 

and researchers to identify catastrophizing as a 
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treatment services, required less pain medication 

and were more likely to return to work. However, 

the two groups did not differ signifi cantly on their 

self - reported pain severity. These results suggest 

that programs like PGAP might not prevent 

chronic pain, but might prevent disability associ-

ated with chronic pain.  

  Assessment of  f ear of  m ovement 

 Several scales have been developed to assess pain -

 related fears including the Tampa Scale for 

Kinesiophobia (TSK)  [20] , the Fear - Avoidance 

Beliefs Questionnaire (FAB - Q)  [21]  and the Fear of 

Pain Questionnaire III (FPQ - III)  [22] . The FAB - Q is 

most relevant for individuals who might have spe-

cifi c fears of work - related activities. The FPQ - III 

assesses the degree to which individuals are fearful 

of different pain - inducing situations (e.g. dental 

pain, surgery) but is not specifi c to activity or 

movement. 

 The TSK  [20]  is the most widely used measure of 

fear of movement. Respondents are asked to make 

ratings of their degree of agreement with each of 

the 17 statements. Four items of the TSK (items 4, 

8, 12 and 16) are reversed such that higher scores 

represent less, as opposed to more, fear of move-

ment. Respondents ’  ratings are summed to yield a 

total score where higher values refl ect greater 

fear of movement. The TSK has been shown to 

be internally reliable and to be associated with 

various indices of disability  [23] . Recently, attempts 

have been made to produce a shorter measure 

by deleting items of the TSK. Versions containing 

11 and 14 items are available  [24] . An electronic 

copy of the 17 - item TSK can be obtained from 

the website ( www.workcover.vic.gov.au/wps/

wcm/resources/file/eb5c6742bb4ae48/tampa_

scale_kinesiophobia.pdf ). 

 The item content of the TSK is most relevant 

for individuals with pain from musculoskeletal 

injury, or from pain that is exacerbated by activity 

(e.g. arthritis). Patients with pain from headache, 

neuropathy, spinal injury or multiple sclerosis 

sometimes indicate that they have diffi culty 

understanding how certain items pertain to their 

condition.  

data suggest that if the techniques of PGAP are 

effective in promoting rehabilitation progress, 

their impact is observed within 10 weeks. A client 

workbook is provided to the client and serves as 

the platform for the intervention techniques that 

are used in the program. An information video is 

used as a standardized vehicle for the provision of 

education and reassurance information emphasiz-

ing the importance of activity resumption for pro-

moting recovery. The information video orients 

the participants to the objectives of the program 

and describes the main procedures of the program. 

 PGAP incorporates a variety of techniques 

that have been shown to either reduce catastro-

phizing, or reduce the negative impact of catastro-

phizing. Disclosure techniques are used to 

reduce pain severity and emotional distress that 

might be maintaining high levels of catastrophiz-

ing. Activity mobilization techniques are used 

to decrease downtime in order to create a more 

enriched stimulus environment that will reduce 

the frequency and impact of catastrophic thoughts. 

Since fear of movement and disability beliefs 

are signifi cant correlates of catastrophizing, fear 

reduction techniques and belief change techniques 

are incorporated to indirectly target catastrophic 

thinking. As in the intervention approach 

described by Thorn  et al .  [17] , thought monitoring 

and cognitive restructuring are also used to directly 

target catastrophic thinking. 

 In one study of patients with chronic cervical 

pain, individuals who were participating in a func-

tional restoration physical therapy program were 

compared with a sample of individuals who 

received PGAP in addition to the same physical 

therapy intervention  [18] . The results showed that, 

at treatment termination, there were no signifi cant 

differences in pain severity or pain - related fear. 

However, the individuals who received PGAP 

showed greater reductions in catastrophizing and 

were more likely to return to work. More recently, 

Sullivan  &  Adams  [19]  examined the added 

value of including PGAP in the rehabilitation of 

individuals with recent onset ( < 12 weeks) muscu-

loskeletal pain conditions. At 1 year follow - up, 

individuals who received PGAP, compared with 

physiotherapy alone, required fewer additional 
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(e.g. information booklets, one - to - one sessions, 

group classes, online forums), which makes them 

relatively easy to integrate into primary care set-

tings. Past research conducted with acute and sub-

acute pain populations has shown that these 

interventions result in signifi cant improvements 

in fear of movement, emotional functioning, pain 

intensity and self - reported disability  [28] . 

 Graded exposure to feared activities is a system-

atic behavioral intervention that helps patients 

overcome their fears of specifi c movements by pro-

gressively engaging them in previously avoided 

activities  [8] . Clinicians help patients to identify 

and rank feared activities in a hierarchy, from least 

to most feared. Next, patients are asked to rate their 

fear of performing their least feared activity on a 

scale of 0 (no fear) to 10 (extreme fear), and to com-

municate the negative physical consequences 

they expect to occur upon engaging in this behav-

ior. Patients are then encouraged to perform the 

behavior and asked to rate their level of fear follow-

ing exposure. Research suggests that as patients 

gain exposure to each activity, their level of fear 

for this specifi c movement declines  [9] . As fear 

dissipates, the next activity on the hierarchy is 

introduced and the procedure is repeated. This 

intervention is typically initiated in one - on - one 

clinical settings and complemented with, and ulti-

mately progressed to, self - guided home exercises. 

While graded exposure is one of the most effective 

interventions for reducing the fear of specifi c 

movements, its effects do not seem to generalize to 

untargeted activities  [29] . For this reason, this 

intervention is more likely to translate into 

improved disability levels when feared activities 

that hinder essential daily function are targeted 

(e.g. work - related activities). 

 It has been suggested that individuals ’  fears of 

movement, and their ensuing avoidance of activ-

ity are fueled by over - predictions of harm or pain 

exacerbation  [8] . If individuals can be encouraged 

to engage in activities that they fear will bring 

about pain (or symptom exacerbation), they are 

provided with an opportunity to correct their over -

 predictions  [9] . In other words, experience can 

allow individuals to alter their exaggerated predic-

tions of threat or harm associated with potentially 

  Treatments  a imed at  r educing 
 f ear of  m ovement 

 Clinical interventions that have been shown to 

reduce levels of fear of movement include: 

  1     Education, reassurance and activity encourage-

ment;  

  2     Graded exposure to feared activities;  

  3     Activity monitoring, progressive goal setting 

and graded activity; and  

  4     Cognitive behavioral therapy (CBT) techniques 

 [9] .    

 Each of these interventions can be effective 

when delivered independently in primary care set-

tings or when combined within a multidiscipli-

nary treatment program. Clinical trials that have 

evaluated the effi cacy of the latter have shown that 

these programs are associated with meaningful 

improvement in measures of fear of movement, 

pain intensity, activity interference, psychosocial 

risk factors and work disability  [18,25] . 

 Interventions that use education, reassurance 

and activity encouragement aim to provide 

patients with information and advice about how 

to reduce their levels of fear - related disability 

 [26] . Educational interventions typically inform 

patients about their pain condition, the expected 

trajectory of their recovery and the signs or 

symptoms that may indicate serious danger (i.e. 

red fl ags). Education aims to demedicalize and 

demystify patients ’  pain conditions and can be 

conceptualized as a precursor for encouraging the 

resumption of normal activities  [27] . The key mes-

sages communicated through reassurance and 

activity encouragement are that pain is not a relia-

ble signal of tissue damage, that the pain condition 

is not life threatening or permanently disabling, 

and that it is safe, and benefi cial, to engage in phys-

ical activity. Patients with elevated levels of fear 

will often require support in shifting their focus 

from the severity of their injury to returning to 

normal activity. It may therefore be helpful for cli-

nicians to consider activity encouragement and 

reassurance as therapeutic strategies that permeate 

the recovery process rather than as discrete inter-

ventions. The mediums through which these inter-

ventions are implemented can vary signifi cantly 
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ments in fear, activity interference and measures of 

work disability  [1,9] .  

  Conclusions 

 Research has pointed to psychological variables 

such as catastrophizing and fear of movement as 

signifi cant determinants of pain and pain - related 

disability. Measurement instruments have been 

developed to assist clinicians in identifying pain 

patients at risk for problematic recovery or poor 

treatment response. There are also data to suggest 

that intervention approaches that have been 

shown to reduce catastrophizing and fear of move-

ment yield improvement in a number of clinical 

outcomes.  
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treatments are associated with signifi cant improve-
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Complementary and  a lternative 
 m edicines  

  Mark A.     Ware  

  Departments of Anesthesia, Family Medicine, Pharmacology  &  Therapeutics, 
McGill University, Montreal, Canada       

   Introduction 

 Pain is the most common reason for patients to use 

complementary and alternative medicines (CAM) 

 [1] . Estimates of the size of the CAM market in the 

USA are in the range $30 – 40 billion, a remarkable 

sum considering most of this money is spent out 

of pocket (not covered by any health insurance 

plan) and that the majority of CAM products and 

practices are unregulated. However, while these 

points may seem to constitute good reasons  not  to 

use CAM, as we discuss later, they may also be 

exactly the reasons why patients  do  turn to such 

therapies. The use of CAM by patients with pain is 

undeniably a complex issue and there are no 

simple answers. 

 The purpose of this chapter is to provide the pain 

clinician with tools in approaching the topic of 

CAM with patients in a clinical context. Some of 

the more well - studied CAM modalities are pre-

sented but the reader is referred for further detail to 

recent textbooks  [2,3]  where the evidence base for 

CAM in pain management has been well covered.  

  Defi nition of  CAM  

 CAM consists of many diverse and different prac-

tices and products, making it diffi cult to lump 

them into one defi nition. Since the earliest epide-

miological studies of CAM use, the defi nition has 

been one of exclusion. In this manner, CAM is 

usually considered to include practices or products 

which are not routinely taught in medical school 

 [4]  or which fall outside of a conventional or cul-

turally acceptable system of medicine (WHO). 

Under the World Health Organization (WHO) defi -

nition, traditional Chinese medicine (TCM) may 

be defi ned as an alternative therapy in North 

America, but as a mainstream approach in main-

land China. For most pain practitioners, CAM 

treatments will usually include those that have not 

been given any formal consideration in pain edu-

cation and for which there is little or no underlying 

scientifi c method or mechanism or evidence base. 

This means, of course, that with emerging evi-

dence and mechanistic explanations, CAM thera-

pies may become mainstream, so the concept of 

CAM itself is evolving constantly. 

 The US - based National Center for Complemen-

tary and Alternative Medicine (NCCAM)  [5]  has 

published a framework for organizing CAM into 

fi ve main themes as shown in Table  26.1 . It is clear 

that while this encompasses a very wide range of 
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be in the context of a spontaneous question ( “ By 

the way, doctor, what do you think of craniosacral 

therapy for my low back pain? ” ). In response to 

this type of question, especially when asked almost 

incidentally at the end of an interview, it may 

be tempting to be very dismissive ( “ Nothing to it, 

it ’ s hocus - pocus. Forget about it. ” ). Alternatively, a 

patient may have found some information on a 

CAM topic in the newspaper or on the Internet and 

will produce the material to discuss ( “ Have you 

ever heard of this, doctor? What do you think? ” ). It 

is well known, however, that most patients do 

not discuss their use of CAM with their physician(s). 

To maximize the opportunities that discussions 

around CAM can offer, CAM use should be 

addressed directly. 

 Along with questions about medications, the 

pain practitioner should ask about use of uncon-

ventional therapies (those tried, those that worked 

and which did not ) as well as those that the patient 

is considering. Such a question does not endorse all 

CAM practices, but should be seen as part of getting 

to know the patient, and their needs, better. As will 

be argued later, understanding why the patient is 

interested in CAM is as important as which CAM 

practices they actually use. Table  26.2  contains a 

list of examples of questions that may be asked to 

open up the discussion of CAM use, the reasons 

and the results.    

  Absence of  e vidence or  e vidence 
of  a bsence 

 In this era of evidence - based medicine, it is reason-

able to demand evidence as a requirement for 

modalities, it provides a useful framework for clas-

sifying most CAM modalities encountered in pain 

practice.    

  Asking about  CAM  

 Discussing CAM use with patients challenges our 

competencies as communicators and scholars 

because it is, by defi nition, an area in which we 

have little or no expertise. Rather, we must become 

partners in the decision - making process (and we 

may even learn from the interaction ourselves). 

Aspects of CAM appear as part of the International 

Association for the Study of Pain (IASP) core cur-

riculum for professional education in pain  [6] , 

most likely because of the recognition that CAM 

use is widespread and the pain clinician needs to be 

able to manage the topic. Managing CAM use 

begins with the way in which the topic is fi rst dis-

cussed in the clinical encounter. 

 CAM use is often brought up in a chronic pain 

consultation by the patients themselves. This may 

  Table 26.1    Classifi cation of complementary and 

alternative medicines ( CAM ). 

     1     Medical systems that are built on complete systems 

of theory and practice (e.g. traditional Chinese 

medicine [TCM], Ayurvedic medicine, naturopathy)  *    

  2     Mind – body interventions (e.g. meditation, yoga)  

  3     Biologically based therapies (e.g. minerals and 

vitamins and herbal remedies)  

  4     Manipulation and body - based methods (e.g. 

chiropractic, osteopathic treatments, massage 

therapy)  

  5     Energy therapies (e.g. treatments in which the 

energy fi eld of the patient is allegedly modifi ed such 

as Reiki, therapeutic touch and magnets)     

    *    Note that individual components of medical systems 

may also be included under other headings (e.g. t ’ ai chi 

and qigong, which are integral parts of TCM, may be 

considered as mind – body interventions as well as 

body - based methods). To some extent the classifi cation 

depends on the context in which the CAM practice is 

offered (e.g. yoga undertaken for physical fi tness in a 

Western country may be considered more body - based 

than yoga for spiritual development under an Ayurvedic 

paradigm).   

  Table 26.2    Questions about  CAM  use. 

  Do you take any vitamins or supplements for your pain? 

Which ones?  
  Have you visited any alternative practitioners for your 

pain? Did it help?  
  Have you ever tried any unconventional therapies? With 

what effect?  
  Have you considered any such therapies? Why?  
  Have you ever tried any  “ weird and wonderful ”  

remedies for your pain?  
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further discussions of complementary medicine 

utilization. However, reliance on evidence alone 

will not lead to a meaningful dialogue between 

practitioners and patients because many CAM 

practices are not supported by evidence or, in some 

cases, by any form of biological plausibility. In 

such a case, a practitioner may be tempted to dis-

credit the proposed therapy as unscientifi c, or 

worse, quackery. However, while both the scien-

tifi c and research evidence may point to an absence 

of any meaningful mechanism of action, the fact 

remains that large numbers of the population use 

them. A prime example of this is homeopathy, 

widely used in Europe and North America where it 

is a big business, and indeed entire schools and 

hospitals have been dedicated to homeopathic 

treatments. Dismissing homeopathy with a wave 

of the hand may miss an opportunity for dialogue 

and education.  

  Why  d o  p atients  u se  CAM ? 

 Surveys of CAM use suggest that patients turn to 

CAM for several reasons, which have been classi-

fi ed as positive or negative (Table  26.3 )  [7] . Positive 

reasons include a perception that CAM is  “ natural ”  

and therefore safe; a sense that CAM practitioners 

take a more  “ holistic ”  approach; and easier access 

to CAM practitioners. Negative reasons include a 

perceived failure of existing conventional thera-

pies; a perception (sometimes justifi ed) that con-

ventional medicine has intolerable side effects or 

risks; dissatisfaction with the Western medical par-

adigm at large; or a distrust of big pharmaceutical 

companies ’  motives.   

 Once the clinician is aware of some of the under-

lying reasons why patients turn to CAM, as well as 

improved awareness of a patient ’ s CAM use, the 

next issue becomes: why is this particular patient 

interested in this particular therapy? The reasons 

shown above may explain the deeper motives, and 

may be explored in more detail (if time permits), 

but it is perhaps more useful to enquire whether 

the patient is looking for treatment for a symptom 

or symptom complex that is not being adequately 

addressed by conventional medicine. It may be 

useful to respond to a question about a given 

  Table 26.3    Reasons for use of  CAM . 

   Negative reasons     Positive reasons  

  Dissatisfaction with 

conventional healthcare; 

ineffective; toxicity/

adverse events; poor 

doctor – patient 

relationship; insuffi cient 

time with doctor; long 

waiting list; advent of 

 “ high tech, low touch ”  

medicine  

  Perceived effectiveness 

and safety  

  Rejection of science and 

technology  

  Philosophical 

congruence: spiritual 

dimension; holism; 

 “ natural, ”  active role of 

patient; understandable 

explanations  
  Rejection of the 

 “ establishment ”   

  Control over treatment  

  Desperation     “ High touch, low tech ”   
      Good therapeutic 

relationship; enough 

time available at visits; 

equal terms with 

therapist; emotional 

factors; empathy  
      Non - invasive  
      Accessible  
      Pleasant experience  
      Affl uence  

  Source :   After Ernst  [7] .   

therapy with a statement such as:  “ What is it that 

you ’ re hoping to achieve by exploring this particu-

lar therapy? Is there something that you would like 

this therapy to address that we haven ’ t addressed 

in our care plan to date? ”  

 A patient ’ s choice to use CAM may also represent 

a desire to exercise control over their pain manage-

ment. Most would agree that a patient ’ s active par-

ticipation in self - care is desirable. An empathic 

practitioner may therefore harness interest in CAM 

to good effect by inviting the patient to share what 

they have learned from their own research (Table 

 26.4 ). These questions should be asked in a non -

 judgmental way.   
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such as vitamins and herbal medicines. In Canada 

in 2004, the Natural Health Products (NHP) 

Regulations were put into place in an attempt to 

provide some form of quality control over natural 

health products (e.g. orally administered vitamins, 

minerals, herbs and dietary supplements)  [8] . This 

is a rational approach towards regulating manufac-

turers who may otherwise prepare, provide and 

promote preparations for self - care in the absence 

of any regulatory scrutiny. In the UK in 2000, the 

House of Lords recognized three categories of CAM 

with respect to regulation  [9] : 

   ●      Group 1:     those that have well - developed 

professional self - regulation (chiropractic, osteopa-

thy and, increasingly, acupuncture and herbal 

medicine);  

   ●      Group 2:     those that complement conventional 

medicine (aromatherapy, Alexander technique, 

bodywork therapies, massage, counseling, stress 

therapy, hypnotherapy, refl exology, meditation); 

and  

   ●      Group 3:     those in which there is no convincing 

research - based evidence for effi cacy and includes 

3a, traditional systems of healthcare such as 

Ayurvedic and Chinese herbal medicine, as well as 

3b, other alternative disciplines such as crystal 

therapy and dowsing.    

 In countries where a regulatory approach to a 

particular CAM modality exists (e.g. homeopathy 

in Germany, TCM in Australia, NHPs   in Canada), it 

is therefore suggested that patients be directed to 

use only such products and services as have been 

approved by their local regulators. Practitioners 

should therefore familiarize themselves with local 

CAM regulations. 

 In certain jurisdictions, practitioners of CAM 

modalities such as acupuncture and chiropractic 

undergo intensive training and certifi cation by 

local regulatory authorities. Thus, if a patient 

chooses to undertake chiropractic as part of the 

treatment for their back pain, they should be 

advised to seek licensed practitioners. In some 

regions, a register of accredited practitioners 

may be available. In this way, the pain practitioner 

may be reassured that at the very least the patient 

will be given the best that such practices have 

to offer.  

 If done effectively, this line of questioning will 

create an alliance between the doctor and patient 

in exploring the CAM modality together. This 

serves two purposes: fi rst, it encourages the patient 

to be an advocate and an active participant in 

making their own healthcare decisions, and, 

second, it educates the healthcare practitioner 

about a given modality and informs a discussion of 

the issues at stake. At the end of this chapter, a 

short list of credible websites is provided which 

may serve a useful role in this discussion. These 

sites can be bookmarked for easy access on a practi-

tioner ’ s desktop or portable device.  

  A  q uestion of  q uality 

 For many physicians, issues of safety and effi cacy 

(see below) come second to concerns about the 

source and purity of CAM products or the qualifi -

cations of CAM practitioners. These are issues of 

quality. If a patient presents with a newspaper 

report of a novel therapy or something that a 

friend has told them about, a discussion around 

the qualifi cations of the practitioner or the source 

of the medication may reveal that in many situa-

tions surrounding CAM there are no controls over 

the credibility or training or qualifi cations of the 

practitioner, and globally there is very little control 

over the quality or standardization of products 

  Table 26.4    Engaging patient decision - making in 

using  CAM . 

  What do they know about the therapy?  
  How much does it cost?  
  How long is treatment expected to be?  
  What outcome is the patient expecting?  
  What outcome does the CAM product or practice offer 

or claim?  
  Are there any side effects?  
  Who is the person offering the treatment? Do they 

have any qualifi cations?  
  What quality controls are there on the products 

involved?  
  Does the use of the CAM modality mean that the 

patient cannot use (or afford) their regular medication 

or treatment?  
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pharmaceutical preparations such as tablets, tinc-

tures or creams are the agents of study compared to 

complex practices such as t ’ ai chi, acupuncture or 

osteopathic adjustments. In these situations, a 

credible inactive control or placebo is extremely 

diffi cult (if not impossible) to design and imple-

ment. Clinical trials of complementary therapies 

are often criticized for the validity of the control 

group, and this renders many such studies subject 

to considerable biases. Despite these challenges, a 

great deal of effort has gone into trying to evaluate 

the safety and effi cacy of some CAM modalities. 

Table  26.5  lists a range of CAM treatments for 

various chronic pain conditions for which the evi-

dence base is fairly supportive. Space prohibits a 

detailed review of all these treatments, and the 

  Making  s ense in the 
 i nformation  a ge 

 In seeking information on CAM, it is important to 

realize that with the advent of the information age, 

the patient has enormous access to discussion 

groups, information sites and networks concern-

ing their own disorder as well as practices and prac-

titioners who are seeking to publicize their own 

approaches. In many cases, the popular press has a 

role in perpetuating some of these approaches. 

Helping a patient to navigate their way through 

the maze of information that may be found on the 

Internet is a very valuable approach toward the dis-

cussion around CAM. Knowledge of a few credible 

websites may provide the practitioner with a 

resource that may be shared with the patient and 

explored and discussed with them in a few short 

minutes during a routine clinical visit. This may 

help both patient and practitioner understand 

more about the treatment, including its risks, ben-

efi ts and lack or strength of evidence provided. 

Patients appreciate the time and effort taken by a 

practitioner to help them understand better the 

treatment. An open and honest discussion around 

such a treatment helps build a strong doctor –

 patient relationship.  

  Finding the  e vidence  b ase 

 Over the past 40 years, a number of treatments that 

were once considered  “ alternative ”  therapies have 

become mainstream. Examples of this include 

forms of psychotherapy such as cognitive behavior 

therapy, aspects of counseling and exercise recom-

mendations, dietary and nutritional advice, forms 

of massage therapy and trigger point release. 

On what basis were these therapies transferred 

into conventional care? One may also ask which 

therapies that we currently see as alternative may, 

in the course of time, become conventional? The 

response to these questions is the availability of 

evidence. 

 Finding evidence of effi cacy for CAM is challeng-

ing, because the gold standard for determining 

effi cacy of a treatment in today ’ s age is the rand-

omized controlled trial. Such trials are easier when 

  Table 26.5     CAM  therapies for pain supported by good or 

encouraging evidence. Good or encouraging evidence 

suggests that at least one randomized controlled trial or 

meta - analysis has found evidence of effi cacy of the  CAM  

modality with a favorable safety profi le. 

   CAM modality     Pain condition  

  Acupuncture    Dental pain, myofascial pain, 

osteoarthritis (knee)  
  Biofeedback    Migraine  
  Chiropractic    Back pain  
  Chondroitin    Osteoarthritis  
  Devil ’ s claw 

( Harpagophytum 

procumbens )  

  Back pain  

  Diet    Rheumatoid arthritis  
  Exercise    Fibromyalgia, depression  
  Feverfew ( Tanacetum 

parthenium )  

  Migraine prevention  

  Glucosamine    Osteoarthritis  
  Hypnotherapy    Abdominal pain, labor pain, 

perioperative pain, 

procedural pain  
  Massage    Back pain  
  Osteopathy    Various types of chronic pain  
  Relaxation techniques    Angina, migraine, depression  
  S - adenosyl methionine    Osteoarthritis  
  T ’ ai chi    Osteoarthritis  
  Willow ( Salix  spp.)    Back pain  

  Source :   after Ernst  [1] .   
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patient ’ s behavior, as they will be likely to go in 

pursuit of the treatment anyway, and the practi-

tioner will appear ill - informed or simply biased 

against such treatments. A more proactive 

approach, such as that described in this chapter, 

based on asking specifi c questions about CAM, 

understanding the reasons behind CAM choices, 

recognizing a framework of CAM modalities, pos-

sessing a template for discussing CAM issues and 

having access to reliable sources of information on 

CAM specifi c questions, will undoubtedly enhance 

the doctor – patient relationship. Making the 

patient part of their own care team, empowering 

them to make decisions and encouraging them to 

give feedback on the success or benefi ts of the 

treatment will likely contribute to their care far 

more meaningfully than hastily dismissing CAM 

use as quackery. Increasing numbers of pain clinics 

are moving towards including evidence - based 

CAM in their scope of practice; the outcomes of 

such  “ integrative ”  pain clinics deserve careful 

study in the future.  
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  Chapter 27 

Chronic  l ow  b ack  p ain  

  Eugene J.     Carragee     &     Don Young     Park  

  Department of Orthopedic Surgery, Stanford University School of Medicine, 
Redwood City, USA       

   Introduction 

 Low back pain (LBP), either episodic or recurrent, is 

an extremely common symptom but only a very 

small proportion of persons having LBP see a clini-

cian for any episode. In societies where very heavy 

labor is a necessary component of subsistence 

living, LBP episodes resulting in an inability to 

perform heavy labor may threaten basic needs. 

However, in recent years it has been in industrial-

ized societies that chronic LBP illness has become a 

major clinical and fi nancial problem. To a great 

extent, LBP illness is an enigmatic clinical entity. 

The etiology of LBP is sometimes clear, such as 

infections, tumors or major trauma, but more 

often the local pathology is obscure and there 

often appears to be complex psychological, social 

or neurophysiological issues predominating the 

clinical picture.  

  Clinical  e valuation 

 Most persons with LBP do not seek medical care. 

The majority of LBP episodes are benign and self -

 limited, although minor persistent pain or recur-

rences are common. In a prospective evaluation of 

200 working adults, asymptomatic for LBP at base-

line, followed over 5 years, nearly all subjects had 

at least one LBP episode during the study period 

 [1] . In fact, there were 625 LBP episodes lasting 

greater than 48 hours reported. Of these only 33 

episodes (5%) were evaluated by a clinician. As in 

usual practice, the overwhelming majority of cases 

had no diagnosis made and no specifi c treatment 

prescribed. 

 When an initial diagnostic assessment is per-

formed in the acute period (days to several weeks 

of symptoms), the focus is usually on identifying 

or  “ ruling out ”  serious illness rather than defi ni-

tively making a pathoanatomic diagnosis. This 

primary diagnostic evaluation usually involves a 

screening for  “ red fl ags ”  of serious disease by 

history and detecting systemic disease, spinal 

deformity and neurologic signs by examination 

(Table  27.1 ). In a large primary care setting (includ-

ing primary care physical therapists), less than 1% 

of the 1200 patients newly referred for LBP evalua-

tions had serious pathology  [2] . Obviously, in 

other practices with more frequent and serious 

underlying diseases, this may be somewhat higher 

(3 – 4%).   

 It is important to clearly differentiate primary 

back and buttock pain from primary radicular 

pain (indicated by predominant leg pain, sensory 
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tests are so sensitive that these serious conditions 

are usually identifi ed even in the early stages, 

and very few serious pathologic fi ndings will be 

missed. 

 Most commonly, however, only benign degen-

erative changes are found on evaluation. Because 

the next phase of treatment is usually non - specifi c 

(analgesics, anti - infl ammatory medication, condi-

tioning, supportive measures and the expectant 

passage of time), an anatomic diagnosis of high 

precision is usually not pursued. It must be empha-

sized that a failure to report signifi cant recovery by 

this time is unusual. The clinician must be con-

cerned there are non - spinal issues (e.g. the illnesses 

is linked to a compensation dispute, is part of a 

widespread chronic pain illness or is complicated 

by major depression) that are contributing or pre-

dominating this patient ’ s failure to return to usual 

activities. 

 In patients who report they are still having trou-

bles that are highly bothersome despite 3 – 6 

months of illness, further anatomic evaluation 

may be considered. This tertiary diagnostic evalua-

tion may be undertaken if the primary and second-

ary evaluations have revealed neither serious 

structural pathology nor signifi cant confounding 

psychosocial or neurophysiological factors. This 

examination may include fl exion and extension 

radiographs looking for instability, computed tom-

ography (CT) scan looking for occult facet or pars 

fractures, pelvic or vascular examination looking 

for visceral pathology (Table  27.2 ).   

 Diagnostic injections (discography, anesthetic 

facet or sacroiliac joint blockades) are highly con-

troversial. There are no good validation studies to 

confi rm the diagnostic accuracy of these studies 

nor is there evidence that these procedures improve 

outcomes  [4] . There is consensus in the American 

Pain Society Guidelines, American College of 

Occupational and Environmental Medicine 

Guidelines, Veteran Administration Guideline and 

the European COST Guidelines that these diagnos-

tics injections have weak or absent supporting evi-

dence or are frankly not recommended. There is 

some evidence that the use of discography may 

result in worse outcomes in patients with psycho-

logical distress or compensation issues. Clinicians 

changes, weakness or bowel and bladder distur-

bance) because the treatment will be very different. 

There is rarely any surgical or invasive intervention 

indicated for back pain syndromes early in the 

clinical course. Conversely, patients with primary 

neurological compression syndromes (e.g. radicu-

lopathy from disc herniation or stenosis, neuro-

genic claudication symptoms and cauda equina 

symptoms) should be more closely evaluated and 

effective interventions might be indicated early on 

or even urgently. The treatment of neurological 

compression syndromes is beyond the scope of this 

chapter. 

 In the patient who does not recover good func-

tion in 4 – 8 weeks, a secondary diagnostic survey is 

indicated. This follow - on evaluation should iden-

tify both serious psychosocial and neurophysio-

logical barriers to recovery ( “ yellow fl ags ” ) and also 

defi nitely  “ rule out ”  those serious pathologic con-

ditions considered initially (Table  27.1 ). Laboratory 

testing, erythrocyte sedimentation rate (ESR) or 

C - reactive protein (CRP) and imaging (most effi -

ciently with a rapid sequence sagittal magnetic 

resonance scan of the lumbar spine) are extremely 

sensitive for infl ammatory disease, infection, 

malignancy and insuffi ciency fracture  [3] . These 

  Table 27.1    Red and yellow fl ags in the evaluation of 

low back pain. 

   Red fl ags     Yellow fl ags  

  Major trauma 

 New onset age  > 55 years 

 Constitutional symptoms 

(fever, chills, weight loss) 

 Recent infection, IV drug 

use, immune 

suppression 

 Severe pain with rest, 

night pain 

 Neurologic weakness or 

cauda equina symptoms/

signs (bowel, bladder 

symptoms, saddle 

sensory loss)  

  Negative attitudes that 

back pain is harmful or 

potentially severely 

disabling 

 Fear - avoidance behavior 

and reduced activity levels 

 An expectation that 

passive, rather than active, 

treatment will be 

benefi cial 

 A tendency to depression, 

low morale and social 

withdrawal 

 Social, fi nancial or 

compensation problems  
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utilizing these tests should discuss their risks and 

limitations frankly with patients.  

  Trivial  fi  ndings and the 
 “  p seudo -  d iagnosis ”  

 Too often, as a matter of convenience or poor 

understanding of common degenerative pathol-

ogy, patients are given anatomic diagnoses with 

little supporting evidence (e.g.  “ discogenic pain ”  

or  “ facet syndrome ” ). These diagnoses are often 

made on the basis of minor facet or disc abnormali-

ties or unvalidated diagnostic injections, but are 

almost never corroborated (Table  27.2 )  [4] . These 

fi ndings are very frequently seen in asymptomatic 

individuals. Only a small minority of persons with 

these fi ndings will present with serious LBP. 

  Table 27.2    Common pathologic fi ndings and implications in patients with persistent low back pain and disability 

(no radicular symptoms). 

   Findings     Likelihood of causing symptoms     Course of action  

  Malignant primary or 

metastatic tumor  

  High    Specifi c to tumor, neurologic risk and 

spinal stability  
  Pyogenic or granulomatous 

osteomyelitis/discitis  

  High    Specifi c to infection, neurologic risk and 

spinal stability  
  Acute compression fracture    High    Specifi c to deformity, neurologic risk 

and spinal stability  
  Unstable isthmic or 

degenerative spondylolisthesis  

  High    Reassurance if neurologically normal 

and slip is small. Surgical evaluation if 

highly unstable, neurologic risk  
  Disc herniation without sciatica    Unclear. Suspect related if massive 

extruded herniation  

  Reassurance if small. Surgical evaluation 

if massive and causing severe stenosis  
  Scoliosis ( > 40 ° ) or with rotatory 

listhesis  

  Moderate    Specifi c to deformity, neurologic risk 

and spinal stability  
  Reactive endplate changes 

(massive)  

  Moderate, associated with 

instability  

  Specifi c local treatment may be 

indicated (e.g. fusion)  
  Stable isthmic or degenerative 

spondylolisthesis  

  Moderate    Specifi c local treatment may be 

indicated (e.g. fusion)  
  Scoliosis ( < 15 – 40 ° ) 

 Schmorl ’ s nodes (isolated) 

 Minor kyphosis  

  Low    Reassurance, general measures  

  Scoliosis ( < 15%)    Extremely low    Reassurance, general measures  
  Disc degeneration    Extremely low    Reassurance, general measures  
  Anular fi ssure    Extremely low    Reassurance, general measures  
  Facet arthrosis without large 

cyst or deformity  

  Extremely low    Reassurance, general measures  

Attributing a patient ’ s illness to the presence of 

those anatomic diagnoses with little supporting 

evidence diverts the attention of the patient 

and family from other possible causes or contribu-

tors of persistent LBP illness. This is particularly 

true in the patient with multiple chronic pain 

problems, psychological distress, compensation 

disputes and substance abuse disorders which 

frequently complicate the treatment of this condi-

tion and are associated with a prolonged clinical 

course.  

  Natural  h istory 

 The natural history of LBP is well described in 

the literature. Although the lifetime adult preva-

lence of LBP is estimated to be 80% or greater, the 
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esses. Furthermore, minor trauma has not been 

signifi cantly correlated with progression of LBP nor 

has minor trauma been found to be the cause of 

clinically signifi cant structural changes on MRI  [1] . 

 Of the demographic risk factors predicting pro-

gression to chronic LBP, age over 30 years old is 

consistently associated with development of debil-

itating chronic LBP  [16] . Typically, the incidence 

of disabling back pain diminishes after age 50. 

Comparative population studies of low and high 

income countries demonstrated that populations 

in affl uent countries are 2 – 4 times more likely to 

have the diagnosis of LBP, despite the high propor-

tion of low - income populations performing heavy 

physical labor  [17] . In addition, the prevalence of 

LBP is higher in urban populations than rural pop-

ulations and those working in enclosed workshops. 

Employment in jobs in certain areas, such as work 

in enclosed workshops, manual and psychologi-

cally stressful work, is a signifi cant risk factor for 

reporting occupational disability due to persistent 

back pain  [10,17] . 

 Much research has been dedicated to the inter-

play of psychological risk factors with progression 

of chronic LBP. Coexisting depression and anxiety 

has a signifi cant role in the development of chronic 

LBP  [1,10,18] . Jarvik  et al.   [14]  demonstrated that 

depression was a stronger predictor for chronic 

LBP, as depressed patients were 2.3 times more 

likely to have persistent LBP. A review of the scien-

tifi c literature found strong evidence for psycho-

logical distress and depressive mood as predictors 

for the transition from acute to chronic LBP  [18] . 

 Multiple studies pointed to other social or neuro-

physiological factors, such as chronic non - lumbar 

pain issues, smoking history and worker ’ s compen-

sation cases, as primary predictors of progression 

to chronic LBP disability  [1,10,18] . These factors 

were much stronger predictors of LBP persistence 

than common degenerative structural fi ndings  [1] . 

Minor traumatic events that incited chronic LBP 

were highly correlated persistence of LBP only 

when assosciated with compensation claims  [1] . 

Boos  et al.   [10]    found that psychosocial aspects of 

work, such as physical job characteristics, adverse 

work infl uence on personal life and the quality of 

social support at the workplace, played a more 

majority of patients eventually have signifi cant 

recovery. In those patients, however, recurrences 

are common  [3,5,6] . The point prevalence of LBP 

with some impairment is estimated at 15 – 30%. 

Most of these patients will typically have pain 

lasting less than 6 weeks. However, 10 – 15% of 

patients annually report chronic LBP as the dura-

tion of the back pain persists longer than 3 months 

 [3] . Not all patients with persistent LBP have 

serious impairment. Carragee  et al .  [7]  reported on 

a large cohort of subjects with varying degrees of 

back pain and found that 10% had persistent LBP 

but denied functional loss, seeking medical care or 

activity modifi cation. Conversely, few persons 

reporting no history of LBP on annual surveys will 

in fact continue without reported back pain when 

monthly surveys are performed  [8] . Thus, it appears 

many episodes of LBP are poorly recalled and few 

people go more than 1 year without one or more 

episodes.  

  Progression to  c hronic  l ow 
 b ack  p ain 

 Risk factors for the development of chronic LBP 

may be categorized into morphologic, demo-

graphic, psychosocial and genetic factors. Magnetic 

resonance imaging (MRI) studies of asymptomatic 

adults demonstrate herniated discs in up to 70% of 

subjects, degenerative discs in 50% and annular fi s-

sures in 20%  [6,9,10] . Multiple MRI studies have 

failed to demonstrate causality or even high corre-

lations of these common structural abnormalities 

with chronic LBP  [1,9 – 15] . Only weak associations 

with LBP progression were demonstrated with 

the presence of a high intensity zone (HIZ) within 

the disc, moderate or severe vertebral endplate 

changes, severe degenerative disc disease and canal 

stenosis. 

 Studies of asymptomatic subjects with baseline 

MRI demonstrated that repeat MRI with a new LBP 

episode did not commonly discover new or pro-

gressive structural changes  [10,11,15] . Carragee 

 et al .  [11]  found that 86% of subjects with repeat 

MRI at mean 6 weeks after a new LBP episode did 

not demonstrate any new fi ndings other than those 

associated with aging or a slowly evolving proc-
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regimen that includes a psychological support, 

regular exercise program, weight loss and medica-

tions, can be benefi cial  [3,6] . Cognitive behavioral 

approaches have been proven more effective than 

primary pain - directed approaches  [3] . Injections, 

percutaneous interventions and surgery are best 

indicated for patients with primary radiculopathy, 

not those with predominant chronic LBP alone. 

  Pharmacotherapy 

 There is good evidence that non - steroidal anti -

 infl ammatory drugs (NSAIDs) are effective for 

chronic LBP but the effect size is very small, not 

necessarily superior to acetaminophen and it is not 

proven that one NSAID is superior to others  [3,6] . 

 Although non - benzodiazepine muscle relaxants 

appear useful in patients with acute non - specifi c 

back pain, the evidence supporting muscle relax-

ants for chronic LBP is less convincing  [22] . 

Similarly, opioids may be a reasonable treatment 

option for acute back injuries, but the evidence 

supporting their use for chronic LBP is poor. In a 

meta - analysis examining the role of opioid treat-

ment for chronic LBP, the authors concluded that 

opioids provided only a  “ non - signifi cant ”  reduc-

tion in pain scores at the price of very signifi cant 

risks  [23] . In addition, concurrent substance misuse 

disorders were found in up to 43% of patients 

receiving opioid treatment for chronic back pain 

and aberrant medication - taking behavior was 

reported to range 5 – 25%. Finally, no analgesic 

benefi t has been found for long - term opioid treat-

ment ( > 16 weeks). 

 Tricyclic antidepressants, but not selective serot-

onin reuptake inhibitors, have been reported to be 

more effective than placebo for chronic non -

 specifi c LBP  [3,6,24] .  

  Alternative  t herapies 

 Chiropractic and other alternative treatment 

modalities are frequently used and in some LBP 

patient subgroups this may exceed 50% utilization 

rates  [6,25,26] . Chou  &  Huffman  [26] , in their 

guidelines by the American College of Physicians 

important role in the duration of LBP than MRI 

identifi ed disc abnormalities. 

 Multiple genetic factors may contribute to the 

development of chronic LBP in certain susceptible 

individuals by affecting the structure of the 

intervertebral disc, infl uencing the infl ammatory 

response and abnormally modulating pain percep-

tion  [19,20] . Genes responsible for the structural 

integrity of the intervertebral disc may play a part 

by affecting the rate of disc degeneration. While 

genetic associations with disc degeneration have 

been described, association with chronic LBP, per 

se, has been less clear or absent. 

 Genetic variations in cytokine genes, specifi cally 

the interleukin - 1 (IL - 1) gene locus may have a 

role in development of LBP by creating a pro -

 infl ammatory milieu that sensitizes nociceptors 

innervating the discs and surrounding spinal 

tissue. Polymorphisms of IL - 1 α , IL - 1 β  and IL - 1 

receptor antagonist have been shown to affect 

bone mineral density and promote degenerative 

disc disease  [21] . Infl ammatory mediators such as 

IL - 1, IL - 6 and tumor necrosis factor  α  (TNF α ) are 

key factors in propagating the infl ammatory 

response that may become enhanced and diffi cult 

to control with certain genetic polymorphisms.  

  Treatment of  c hronic  LBP  with  o nly 
 c ommon  d egenerative  c hanges 

 Treatment of the major structural pathology (e.g. 

infection, tumor) is disease - specifi c. However, 

common degenerative fi ndings themselves seldom 

account for the totality of the illness observed. It is 

highly likely that signifi cant psychological, social 

or neurophysiological factors contribute to the 

problem and treatment should be directed at the 

whole person. 

 Most people with LBP do not seek medical care. 

Many persons will self - treat with over - the - counter 

medications and activity modifi cation  [1,3,6] . In 

patients with persistent LBP with only common 

degenerative fi ndings, reassurances that a serious 

underlying disease is not present and that the 

spine is not  “ fragile ”  or unstable are critical inter-

ventions that are often neglected. The best 

evidence for treatment indicates a multimodal 
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program with cognitive behavioral therapy. Only 

15 – 40% of patients can expect a highly functional 

outcome after surgery when patients are highly 

selected, excluding those with psychological prob-

lems, compensation issues or other comorbidities 

 [3,6] . In patients with abnormal psychological 

testing, fusion is extremely unlikely to result in 

meaningful functional improvement.   

  Conclusions 

 Chronic LBP represents a large spectrum of disor-

ders, ranging from minimal to severe disability. In 

the absence of serious pathologic fi ndings (e.g. 

fracture, tumor, instability), serious reported disa-

bility is usually associated with psychological, 

social or neurophysiological comorbidities. The 

presence of multiple chronic pain problems, psy-

chological distress, compensation disputes and 

substance abuse disorders frequently complicate 

the treatment of this condition and are associated 

with a prolonged clinical course. Specifi c spinal 

treatments are most effective when clear patho-

logical causes are found. Treatment efforts directed 

at the whole person with a cognitive behavioral 

approach are most effective in patients in whom 

only common degenerative changes are found and 

comorbid psychosocial or pain processes are 

found.  
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   Introduction 

 Musculoskeletal pain is the most prevalent type of 

pain occurring in the general population and in 

clinical samples. Musculoskeletal pain can be clas-

sifi ed as local (one pain site), regional (several 

pain sites in one body region) or widespread. 

Widespread pain can be described as either as pain 

occurring axially or in all four extremities, or pain 

present on both sides of the body, above and below 

the waist. 

 Only a minority of musculoskeletal pain syn-

dromes are caused by specifi c organ damage. The 

most frequent non - specifi c local and regional 

chronic musculoskeletal pain condition is myofas-

cial pain syndrome (MPS), and the most frequent 

widespread pain condition is fi bromyalgia syn-

drome (FMS). For patients not meeting the diag-

nostic criteria for FMS completely it is suggested 

the term chronic widespread pain (CWP) be used. 

 The presented recommendations on the manage-

ment of FMS are derived from the interdisciplinary 

German guideline on the classifi cation, pathophys-

iology and management of FMS  [1] , the guideline 

on the management of FMS of the US American 

Pain Society  [2]  and a Canadian interdisciplinary 

consensus document  [3] . The recommendations on 

the management of MPS are based on two narrative 

reviews  [4,5]  and on the Canadian Concil of 

Chiropractic Guidelines  [6] .  

  Defi nition and  c lassifi cation 

 According to the criteria of the American College 

of Rheumatology (ACR), FMS is defi ned as chronic 

( > 3 months) widespread pain (including pain 

on both sides of the body, above and below the 

waist, and axial pain) and tenderness on manual 

palpation in at least 11 out of 18 defi ned tender 

points. Other key symptoms of FMS are physical 

and mental fatigue and non - restorative sleep. 

Depending on the criteria used and the setting of 

the studies, 30 – 80% of comorbid mental disorders 

(affective and anxiety disorders, post - traumatic 

stress disorder) and 20 – 80% of other functional 

somatic syndromes (e.g. irritable bowel syndrome, 

functional dyspepsia, tension headache, temporo-

mandibular disorder) can be diagnosed. Because 

the ACR criteria do not require the exclusion of 

somatic diseases suffi ciently explaining CWP in 
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the muscle involved. A latent MTrP is a focal area 

of tenderness and tightness in the muscle that 

does not result in spontaneous pain. Active MTrPs 

may have a role in patients with FMS, tension 

headache, neck and low back pain, temporoman-

dibular disorders, extremity pain (shoulder, hip, 

limp), abominal and thoracic and pelvic/urogenital 

pain syndromes.    

  Prevalence 

 The prevalence of CWP and FMS in the general 

adult population range 10 – 26% and 0.7 – 3.3%, 

respectively. The sex ratio of women to men in 

CWP is 1 – 1.5   :   1, in FMS 2 – 21   :   1  [8] . Most patients 

with FMS are 40 – 60 years old, but CWP and 

FMS can also be diagnosed in children and 

adolescents. 

 There are no data on the prevalence and sex ratio 

of MPS in representative samples of the general 

population available. In clinical samples MPS pre-

vails in women and those of middle age. 

 There are few data available on the comorbidity 

of FMS and MPS. Of patients diagnosed with MPS 

18 – 40% also met the ACR criteria of FMS and in up 

to 75% of patients with FMS an MPS could be 

diagnosed.  

  Course and  p rognosis 

 A review of longitudinal studies on the natural 

course of FMS demonstrated that the symptoms of 

FMS persist in the long term in nearly all patients. 

Some patients adapt to the symptoms and the asso-

ciated restrictions and report a better long - term 

satisfaction with their health status. FMS is not 

associated with a reduced life expectancy. 

 There are no longitudinal studies available on 

MPS. From clinical experience some MPS might 

remit spontaneously or resolve with appropriate 

correction of predisposing factors and therapy. 

MPS that has been present for longer than 6 

months or has followed a chronic relapsing course 

tends to continue in this fashion. Local MPS can 

spread to a regional chronic pain syndrome or to 

CWP and/or FMS.  

infl ammatory rheumatoid disorders (e.g. rheuma-

toid arthritis, Sj ö gren ’ s syndrome, systemic lupus 

erythematosus)  “ fi bromyalgia ”  can be diagnosed 

in 20 – 60% of patients with infl ammatory rheuma-

toid disorders  [7] . 

 FMS is not a distinct nosological entity like a 

myocardial infarction. Symptoms of FMS are more 

like other continuous medical variables such as 

blood pressure or coronary sclerosis for which clin-

ically relevant limits have been defi ned to differen-

tiate normal from borderline and pathological 

conditions. Within this context FMS can be con-

ceptualized as a cluster at the end of a continuum 

of distress caused by somatic (mainly pain and 

physical fatigue) and psychological (mainly sleep-

ing and cognitive problems) symptoms. The tender 

point criterion leads to a preponderance of women. 

FMS is not a homogenous disorder, but a complex 

of various symptoms; patients differ in disability, 

coping, associated psychosocial confl icts and 

mental comorbidities. 

 The term  “ fi bromyalgia syndrome ”  is preferable 

to  “ fi bromyalgia, ”  because the defi nition of FMS 

according to the ACR criteria is based on a combi-

nation of symptoms (CWP) and clinical fi ndings 

(tenderness). 

 Myofascial pain syndrome (MPS) is defi ned as 

the sum of symptoms associated with an active 

myofascial trigger point (MTrP) (Table  28.1 ). An 

active MTrP causes spontaneous pain at rest with 

an increase in pain on contraction or stretching of 

  Table 28.1    The characteristics of a myofascial trigger 

point   [4,5]  . 

  Focal point of tenderness to palpation in the muscle 

involved  
  Reproduction of pain complaint by trigger point 

palpation (about 3   kg pressure)  
  Palpation reveals an induration of the adjecent muscle 

( “ taut band ” )  
  Restricted range of the muscle involved  
  Often pseudo - weakness of the muscle involved without 

atrophy  
  Often referred pain on continued pressure over trigger 

point  
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across different clinical settings. It is a poor marker 

of change in clinical studies. Most non -

 rheumatologists are reluctant to use the tender 

point examination because of the time spent and of 

lacking training in tender point examination 

during residency. Recently the ACR have published 

preliminary diagnostic criteria for fi bromyalgia 

that do not use tenderpoint examination and rely 

on the widespread pain index (WPI) and symptom 

severity scale (SS). The WPI is essentially a count of 

the number of sites of pain and the SS consists of 

0 – 3 point scale of severity of symptoms of fatigue, 

waking unrefreshed, and cognitive symptoms  [9] . 

 Irrespective of whether a tender point examina-

tion is performed, a complete physical examina-

tion including orthopedic and neurological 

examination is recommended to reveal signs of 

internal, bone and joint or neurological disorders 

mimicking the key symptoms of FMS.  

  Questionnaires 

 The use of standardized somatic symptom scales 

and questionnaires such as the Brief Pain Inventory 

 [10] , the Fibromyalgia Impact Questionnaire  [11]  

or the Patient Health Questionnaire  [12]  can be 

considered.  

  Blood  t ests and  d iagnostic  i maging 

 The following routine blood tests are recom-

mended for the initial evaluation of patients with 

CWP (potential differential diagnoses are indi-

cated in parentheses): 

  1     Blood sedimentation rate, C - reactive protein, 

red and white cell blood count (polymyalgia rheu-

matica, rheumatoid arthritis);  

  2     Creatinin kinase (muscle disease);  

  3     Calcium (hypercalcemia);  

  4     Thyroid - stimulating hormone (hypothyroidism);  

  5     Depending on history and examination further 

blood tests may be necessary if other differential 

diagnoses are suspected.    

 Without cinical signs, routine testing for anti-

bodies associated with infl ammatory rheumatoid 

diseases is not recommended. If no other diseases 

are suspected on clinical grounds, which require 

imaging studies for diagnosis such as joint diseases, 

  Diagnosis of  fi  bromyalgia 
 s yndrome 

  History  t aking 

 A pain diagram helps to identify patients with 

CWP. Some patients report  “ pain all over. ”  The site 

of maximum pain changes frequently in most 

patients. Most patients report a high affective com-

ponent of pain (agonizing, terrible). Pain is usually 

aggravated by hard or repetitive physical exercise, 

psychological stress, wet and cold and can be amel-

iorated by heat and rest. Other key symptoms 

(fatigue, sleep disturbances) should be actively 

explored. Patients should be screened for symp-

toms of other functional somatic syndroms and 

mental disorders as well as current psychosocial 

stressors. Moreover, restrictions of daily activities 

should be explored. Finally, all types of medication 

used by the patient should be assessed because 

arthralgia, myalgia and fatigue can also be side 

effects of medication. Misuse of medication should 

be actively explored.  

  Physical  e xamination 

 There is an ongoing debate on the utility of the 

tender point examination for the clinical diagnosis 

of FMS. The original ACR criteria had been prima-

rily developed for the classifi cation of FMS to 

identify a group of patients with similar clinical fea-

tures for future systematic studies. Their practica-

bility and validity for clinical diagnosis had never 

been tested outside a rheumatological setting. 

Nevertheless, a history of CWP    >    3 months and the 

fi nding of tenderness of at least 11 of 18 tender 

points with manual palpation using approximately 

4   kg pressure have become the gold standard of FMS 

diagnosis in clinical studies. The use of tender point 

examination for clinical diagnosis has been criti-

ziced for the following reasons. A cutoff of 11 posi-

tive tender points is arbitrary. The tender point 

count has been shown to be infl uenced by the inter-

action between patient and examiner and is highly 

correlated with distress. Despite efforts to standard-

ize the procedure such as the manual tender point 

survey it has not been shown to be reproducible 
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spasms in other muscles. In long - lasting myofascial 

pain general weakness, reduced work tolerance, 

fatigue and sleep disturbances are reported.  

  Physical  e xamination 

 The usual recommendations for identifying a 

trigger point specify that gentle palpation should 

be performed across the direction of the muscle 

fi bers in order to identify a longitudinal region of 

nodularity (i.e. the taut band). When the palpating 

fi nger is snapped around the taut band, a local 

contraction of the muscle may be obeserved in 

superfi cial muscles or felt by the examiner in deep 

muscles (i.e. the twitch response). Firm pressure 

over the taut band is painful and reproduces the 

patient ’ s pain complaint. Continous pressure    >    5 

seconds may reproduce the pattern of referred 

pain. Neighboring joints should be examined by 

assessing range of movement and articular pain. 

 The data on the diagnostic reliability of these 

fi ndings between experienced and non - experienced 

observers in studies are mixed. A poor discrimina-

tion of patients diagnosed with FMS and MPS was 

found by manual palpation  [15] .  

  Blood  t ests and  d iagnostic  i maging 

 Blood tests and diagnostic imaging are not neces-

sary for the diagnosis or exclusion of a MPS. In case 

of lacking rapid response to treatment, the exclu-

sion of a borderline hypothyroidism or nutritional 

inadequacies can be considered.  

  Final  d iagnosis 

 There are no well - validated diagnostic criteria for 

the identifi cation of an MTrP. The four most com-

monly applied criteria in clinical studies were: 

 “ tender spot in a taut band ”  of skeletal muscle, 

 “ patient pain recognition, ”   “ predicted pain refer-

ral pattern ”  and  “ local twitch response. ”    

  Basic  m echanisms 

  Risk  f actors 

 Risk factors for CWP/FMS identifi ed by longitudi-

nal population - based studies are as follows  [7] : 

X - rays or other diagnostic imaging studies are not 

recommended.  

  Final  d iagnosis 

 Three defi ned diagnostic schemes are available: 

   ●      ACR 1990 classifi cation criteria:     CWP and tender-

ness on palpation of at least 11 of 18 tender points 

 [13] .  

   ●      Survey criteria:     FMS is diagnosed by a question-

naire, the Regional Pain Scale (RPS), if the patient 

indicates pain in at least 11 of 19 pain sites and 

reports a fatigue score  ≥ 6 on an 11 - point visual 

analog scale  [14] .  

   ●      ACR diagnostic 2010 criteria:     WPI  > 7 and SS  > 5 or 

WPI 3 – 6 AND SS  > 9 and exclusion of a somatic 

disease suffi ciently explaining the pain  [9] .  

   ●      Interdisciplinary German guideline symptom - based 

criteria:     all of the following four symptoms    >    3 

months must be present: (1) widespread pain; (2) 

physical and/or mental fatigue or non - restorative 

sleep and/or sleep disturbances; (3) sensations of 

stiffness and/or swelling in the hands and/or the 

feet and/or the face; and (4) exclusion of somatic 

diseases suffi ciently explaining CWP. Inactive 

somatic diseases such as infl ammatory rheumatoid 

disorder in remission or low disease activity or any 

mental disorder does not exclude the diagnosis of 

FMS  [1] .    

 Patients not meeting these criteria completely 

should be diagnosed with CWP.   

  Diagnosis of  m yofascial 
 p ain  s yndrome 

  History  t aking 

 Patients with MPS report a deep aching sensation, 

often with a feeling of stiffness in the involved area. 

Pain is aggravated by the use of involved muscles, 

psychological stress, cold and postural imbalance. 

Radiation from a trigger point can be described in 

terms of paresthesiae. MTrP activity may lead to the 

development of various autonomic changes such 

as lacrimation, regional excessive coldness or 

vertigo. Motor dysfunction includes restricted 

range, local weakness, reduced coordination and 
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reported but these fi ndings were not specifi c or 

require reproduction by other studies  [16] . Active 

MTrPs may serve as one of the sources of noxious 

input leading to the sensitization of spinal and 

supraspinal pain pathways in FMS  [17] .   

  Impact of  b asic  u nderstanding on 
 c linical  m anagement 

 Effective pharmacotherapy of FMS includes medi-

cations that inhibit pronociceptive input and 

augment modulatory signaling. Antidepressants 

are presumed to act on noradrenergic and seroton-

ergic neurons that are implicated in the mediation 

of endogenous pain inhibitory mechanisms. 

Structural analogs of the neurotransmitter gamma -

 aminobutyric acid (GABA) are presumed to dimin-

ish the release of several neurotransmitters, 

including glutamate and substance P. Psychothe-

rapy aims to reduce dysfunctional coping such as 

catastrophizing and fear - avoidance beliefs as well 

to resolve emotional or interpersonal confl icts and 

to improve attachment patterns. Aerobic exercise 

helps to restore physical working capacity and to 

promote self - effi cacy. 

 In FMS and MPS physical therapies such as 

balneotherapy (bathing in warm or cold water or 

mud) and spatherapy (bathing in thermal or 

mineral water) may reduce muscle tension and 

increase the pain threshold in the nerve endings. 

Heat and hydrostatic pressure of water and these 

stimuli could decrease the pain sensation. 

 Needling and ischemic pressure in MPS might 

work through sensory stimulation as well as 

through mechanical disruptions.  

  Treatment of  fi  bromyalgia 
 s yndrome 

  General  p rinciples of  m anagement 
of  fi  bromyalgia  s yndrome 

  Self -  m anagement 

 At present FMS cannot be cured by any therapy. 

Even patients defi ned as responders in studies still 

report substantially elevated symptom scores and 

disability at the end of treatment. The aims of 

   ●      Biological:     family aggregation;  

   ●      Psychological:     occupational psychological stres-

sors, depressed mood, tendency to report somatic 

symptoms;  

   ●      Social:     low class index, occupational mechanical 

burdens.    

 An adequate physical activity level and coping 

strategies adjustments to limited physical abilities 

and distraction from symptoms are associated with 

a good long - term prognosis. 

 The following factors are commonly cited but 

not proved by cross - sectional or longitudinal 

studies to predispose to MTrP: deconditioning, 

poor posture, repetitive mechanical stress, physical 

trauma, mechanical imbalance, muscle wasting or 

ischemia, visceral referred pain, joint disorders, 

vitamin defi ciencies, non - restorative sleep, clima 

(damp, draughts, excessive cold or heat) and psy-

chological stressors  [4,5] .  

  Pathophysiology 

 Several potential pathophysiological mechanisms 

in FMS have been described, but their causal rela-

tionship is unclear because of the cross - sectional 

nature of all these studies. Potential mechanisms 

include central nervous system pain processing 

abnormalities, hyporeactivity of the hypothalamus - 

pituitary - adrenal (HPA) axis, and disturbances in 

the dopaminergic and serotonergic systems; 

however, alterations of cytokines were proved to 

be epiphenomenal. At present, consistent or spe-

cifi c structural or biochemical abnormalities in the 

muscles or tender points of FMS patients have not 

been demonstrated. The biopsychosocial model of 

FMS postulates that there is heterogeneity in the 

genetic and psychological predispositions as well 

as in the vegetative, endocrine and central nervous 

system reactions. Different etiological factors and 

pathophysiological mechanisms lead to a common 

pathway of symptomatology currently classifi ed as 

FMS  [7] . 

 The key pathophysiological abnormalities asso-

ciated with MTrPs appear to be principially located 

at the center of a muscle in its motor endplate 

zone. Histological, biochemical and electromyo-

graphic abnormalities in trigger points have been 
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therapy therefore are the preservation or improve-

ment of daily functioning and management of 

symptoms and disabilities. Management of symp-

toms includes both the acceptance of symptoms 

and of some limitations (e.g. hard physical work) 

as well as continous self - management (e.g. moder-

ate aerobic exercise).  

  Collaborative  t herapy 

 The patient should be fully informed about the 

potential benefi ts and harms of any therapy. The 

choice of treatment options should be based on 

the impact of the key symptoms, patients ’  comor-

bidities, individual relevance of potential side 

effects and preferences and the availability of local 

resources. The harms and benefi ts of any therapy 

should be evaluated regularly by patient and 

physician.  

  Interventions  s trongly  s upported 
by  e vidence 

 Evidence regarding the most frequently used treat-

ments of FMS is summarized in Table  28.2 . Of the 

pharmacological treatments, only duloxetine, mil-

nacipran and pregabalin were recently approved 

by the US Food and Drug Administration for the 

use in FMS in the USA, but not by the European 

Medicines Agency for use in Europe.   

 It is important to note that there are 

different effects of pharmacological and non -

 pharmacological treatments on the key symptoms 

of FMS. Systematic reviews with meta - analysis 

found signifi cant and substantial (standardized 

mean difference    >    0.2) effects on fatigue using 

aerobic exercise, amitriptyline, balneotherapy and 

multicomponent therapy; and on sleep using 

amitriptyline, duloxetine and pregabalin. Most 

studies on pharmacotherapy were limited to 

periods of 6 months or less. Positive effects were 

found for aerobic exercise on mood and aerobic 

exercise and multicomponent therapy on physical 

fi tness at follow - ups. The evidence is limited to 

adult patients without severe physical (including 

rheumatic disorder) and mental disorder, except 

duloxetine was found to be effective for patients 

with comorbid major depression  [18 – 24] . 

  Table 28.2    Evidence of treatments for adult fi bromyalgia 

syndrome. 

  Interventions strongly 

supported by 

evidence (systematic 

reviews including at 

least four RCTs with 

consistent results)  

  Aerobic exercise 

 Amitriptyline 

 Balneotherapy and 

spatherapy  *   

 Cognitive and cognitive 

behavioral therapy 

 Cyclobenzaprine 

 Duloxetine 

 Hypnotherapy/guided 

imagery 

 Milnacipran 

 Multicomponent treatment 

programs 

 Pregabalin  
  Interventions 

supported by 

evidence (at least 

two RCTs with 

consistent results)  

  Fluoxetine 

 Homeopathy 

 Paroxetine 

 Sodium oxybate 

 Tramadol with and without 

acetaminophen 

 Vegetarian diet  
  Commonly used 

interventions 

currently unproven 

(only RCTs with low 

quality, RCTs with 

confl icting results or 

no RCT available)  

  Acetaminophen 

 Acupuncture 

 Lidocaine infusions 

 Lymph drainage 

 Massage 

 Metamizol 

 Muscle relaxants other than 

cyclobenzaprine 

 Osteopathy 

 Qigong 

 Psychodynamic therapy 

 Tender point injections 

 Written emotional disclosure  
  Interventions strongly 

refuted by evidence 

(systematic reviews 

with at least two 

RCTs with negative 

results)  

  Anxiolytics 

 Biofeedback as single 

intervention 

 Citalopram 

 Corticosteroids 

 Neuroleptics 

 Non - steroidal agents 

 Patient education as single 

intervention 

 Relaxation therapy as single 

intervention  

   RCT, randomized controlled trial.  

   *    Balneotherapy (bathing in warm water or mud); 

spatherapy (bathing in thermal or mineral water).   
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and that botulinum toxin does not offer any 

advantage over saline or local anesthetic  [6] . A 

systematic qualitative review concluded that botu-

linum toxin A is not effective in pain relief for MPS 

 [28] . Verum as well as placebo acupuncture are 

effective for short - term pain relief in temporoman-

dibular disorder (TMD). Verum and placebo acu-

puncture are effective for short - term pain relief in 

TMD  [29] . Low dose benzodiazepines proved supe-

rior to placebo in the majority of studies in TMD, 

but are not suitable for lengthy treatment because 

of the risk of dependence  [30] . For other evidence -

 based treatments see Table  28.3 .   

 Because of inadequate data on the long - term 

course of FMS and on long - term effects of therapies 

in MPS an algorithm of therapy is challenging; 

however, Figure  28.1  presents a suggested working 

algorithm for fi bromyalgia based on current 

evidence.  

  Conclusions 

 In summary, FMS and MPS are the most common 

musculoskeletal pain conditions and are associated 

 There is moderate evidence that the most fre-

quently used drug class in FMS, non - steroidal 

anti - infl ammatory agents, are not effective. 

Furthermore, a systematic review found rand-

omized controlled trials with negative results for 

anxiolytics, corticosteroids and neuroleptics. 

There is limited evidence for the effi cacy of trama-

dol with and without acetaminophen. No control-

led studies have been performed with other opioids 

 [25] . Verum as well as placebo acupuncture have 

large effects for pain reduction. The small effect of 

verum compared with placebo acupuncture cannot 

clearly be distinguished from bias  [26] . The evi-

dence for the effi cacy of other complementary 

therapies such as homeopathy is limited and 

inconsistent  [27] . 

 Because of the negative impact of comorbid 

mental disorders on FMS, anxiety and depressive 

disorders should be treated (Chapters  24  and  41 ). 

 Any pharmacological therapy as well as aerobic 

exercise should be started at a low level and 

increased slowly. The fi nal recommended level of 

aerobic exercise (e.g. aquatic jogging, walking, 

cycling) is 2 – 3 times a week for 30 minutes at a 

moderate intensity (60 – 75% of the age - adjusted 

maximum heart rate [210 per min])  [18] .    

  A  s tepwise  t reatment  a pproach 
to  fi  bromyalgia  s yndrome 

 A graded treatment approach is recommended 

(Figure  28.1 ). The following issues should be kept 

in mind: FMS cannot be cured and does not lead to 

reduced life expectancy. The order of the recom-

mended treatment approaches can be changed 

according to patients ’  preferences and local avail-

abilities. A combination of pharmacological and 

non - pharmacological therapies is appropriate. It is 

unknown whether a combination of pharmaco-

logical agents with different effects on the key 

symptoms of FMS will improve the outcome.    

  Treatment of  m yofascial  p ain 
 s yndrome 

 A systematic qualitative review demonstrated that 

 “ wet ”  and  “ dry ”  needling of MTrPs reduce pain 

  Table 28.3    Evidence of treatments for myofascial pain 

syndromes. 

  Interventions strongly 

supported by evidence 

(systematic reviews 

including at least four 

RCTs with consistent 

results)  

  Needling with and 

without injection 

(saline, local anesthetic) 

 Laser therapy 

 Manual therapies 

(manipulation, ischemic 

pressure)  
  Interventions supported 

by evidence (at least 

two RCTs with 

consistent results)  

  Magnet therapy 

 Frequency modulated 

neural stimulation 

(FREMS) 

 High - voltage galvanic 

stimulation (HGVS) 

 Interferential current  
  Commonly used 

interventions currently 

unproven (only one RCT 

with low quality, RCTs 

with confl icting results 

or no RCT available)  

  Local injections with 

botulinum toxin 

 Pharmacological 

treatment 

 Ultrasound  
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     Figure 28.1     Algorithm for treatment approach to fi bromyalgia syndrome (FMS). CBT, cognitive behavioral therapy.  
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with signifi cant suffering and associated disability. 

Consequently, it is very important to assist patients 

with these conditions. As with other conditions 

causing chronic pain, a biopsychosocial approach 

is required. There is strong evidence for the effi cacy 

of aerobic exercise, balneotherapy, multidiscipli-

nary therapy (exercise and psychological therapy) 

and specifi c pharmacological agents (amitriptyl-

ine, duloxetine, milnacipran, pregabalin) in reduc-

ing some of the key symptoms of FMS. There is also 

strong evidence for short - term pain relief in MPS 

by needling and laser therapy; however, further 

research is required in order to determine the role 

for these treatments in the long term.  
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  Chapter 29 

Clinical  p ain  m anagement in 
the  r heumatic  d iseases  

  Mary - Ann     Fitzcharles  

  Montreal General Hospital Pain Center, Montreal General Hospital, McGill University, 
Montreal, Canada; Division of Rheumatology, McGill University, Montreal, Canada       

   Introduction 

 Rheumatic diseases include infl ammatory arthritis 

(IA) of which rheumatoid arthritis (RA) is the most 

common degenerative arthritis, which includes 

peripheral and spinal osteoarthritis (OA), and the 

spectrum of soft tissue rheumatic complaints of 

tendonitis and bursitis  [1] . Fibromyalgia, previ-

ously considered to be a soft tissue process, should 

no longer be classifi ed as a rheumatic condition, as 

evidence points to dysregulation of pain - processing 

mechanisms and a neurologically based pathogen-

esis. The most common presenting symptom of 

each of these conditions is pain, with indications 

that rheumatic pain complaints are threefold 

greater today than 40 years ago. A further increase 

in musculoskeletal pain can be anticipated in the 

future because of the aging of the population and 

more OA of peripheral and spinal joints  [2] . 

 Rheumatic pain, the most prevalent pain syn-

drome worldwide, is the leading cause of disability 

in the USA, and will be experienced by almost all 

persons at some time during their lifetime  [1] . 

Some form of arthritis currently affects at least 50% 

of individuals over the age of 65 years, with doctor -

 diagnosed arthritis present in more than 21% of 

adults at any one time. Back pain is probably the 

most ubiquitous arthritic pain syndrome with a 

positive response in over 80% of individuals for 

lifetime pain. 

 As there is no imminent cure for either IA or OA, 

the pain associated with these conditions will con-

tinue to require attention. As with other painful 

conditions, rheumatic pain has important nega-

tive consequences to overall health with impaired 

quality of life and poor functional outcome. 

Therefore healthcare professionals should be sensi-

tive to the complaint of pain in patients with 

arthritis and soft tissue rheumatism, and should 

assess and treat pain in parallel with management 

of the underlying disease.  

  Basic  m echanisms in  r heumatic  p ain 

 Rheumatic pain has previously been categorized as 

predominantly nociceptive. This concept is based 

on the premise that a primary infl ammatory 

process initiates the pain message, which is con-

ducted via fi rst order sensory neurons through 

relays in the dorsal horn to the somatosensory 

cortex. However, recent study has demonstrated 

the presence of associated neurogenic mechanisms 

in rheumatic pain  [3] . 

 In the context of a purely nociceptive pathogen-

esis, treatments were previously focused on use of 

non - steroidal anti - infl ammatory drugs (NSAIDs) 

and simple analgesics. Now that neurogenic 
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bone and soft tissues is mostly sustained by activa-

tion of neurogenic mechanisms. Peripheral and 

central sensitization contribute to the chronicity 

of pain. Afferent neuronal pathways are in turn 

infl uenced by descending neuron projections, syn-

apsing in the laminae of the dorsal horns, with 

messages mediated by molecules such as serot-

onin, norepinephrine, endogenous opioids and 

cannabinoids. For these reasons, the management 

of chronic pain is more challenging and often less 

successful than that of acute pain.   

  Clinical  p ractice 

 A specifi c diagnosis is the fi rst step to effective 

management  [5] . Locating the site of pain to either 

joint or soft tissue is followed by identifi cation of 

joint pathology as either infl ammatory or degen-

erative. IA encompasses a wide spectrum of con-

nective tissue diseases occurring mainly in the 

middle years of life. Although RA is the most 

readily recognized IA, other conditions of equal 

importance are seronegative arthritis, with a nega-

tive rheumatoid factor, including psoriatic arthri-

tis, infl ammatory spondyloarthritis and reactive 

arthritis. Crystal - induced infl ammation due to 

gout or pseudogout, another cause of acute joint 

infl ammation, is seen in the older population and 

presents with acute pain and swelling localized to 

one or a few joint or tendon sites (Table  29.1 ). OA 

mechanisms are also invoked, the scope of treat-

ment options will broaden to include stronger 

analgesics and possibly adjuvant agents such as 

anticonvulsants, antidepressants and others. 

  Anatomic  c onsiderations 

 With the exception of healthy cartilage, all joint 

structures are richly innervated with sensory 

neurons, which can mediate the pain response  [3] . 

Under normal circumstances, the structures of the 

joint are not sensitive to strong pressure or even 

vigorous movement. In contrast, diseased joints 

that have been primed by infl ammatory molecules, 

develop sensitivity to seemingly benign move-

ments, and have a low threshold of activation to 

noxious stimuli. 

 Pathogenic mechanisms in IA and OA show con-

siderable similarities with both demonstrating 

variable degrees of infl ammation and structural 

tissue damage. IA has a more pronounced infl am-

matory phase than OA, with synovial infi ltration 

of immune cells, leading to invasion of ligaments, 

cartilage and bone. Structural changes occur in 

both with time, with radiographic erosions present 

in IA, and subchondral sclerosis and osteophyte 

formation in OA. Changes in juxta - articular bone, 

bone marrow edema and bone marrow vascular 

stasis all play a part in pain generation  [4] .  

  The  a ctive  i nfl ammatory  s etting 

 The major stimulus initiating pain in an active 

infl ammatory process is the outpouring of infl am-

matory molecules at the local tissue site  [3] . This 

occurs to a lesser degree in OA. This neuroactive 

and infl ammatory milieu lowers the fi ring thresh-

old of high threshold nociceptors to mechanical, 

thermal or chemical stimuli, and a cycle of pain is 

set in motion. The success of the numerous NSAIDs 

can be attributed to the importance of infl amma-

tory mechanisms in rheumatic pain.  

  The  c hronic  r heumatic  p rocess 

 In contrast, chronic pain resulting from tissue 

destruction and mechanical changes to cartilage, 

  Table 29.1    Classifi cation of rheumatic painful conditions. 

  Infl ammatory 

arthritis  

  Rheumatoid arthritis 

 Seronegative arthritis: 

    Psoriatic arthritis, infl ammatory 

spondyloarthritis, reactive arthritis, 

other connective tissue diseases 

 Crystal - related arthritis: 

    Gout, pseudogout 

 Infectious arthritis  
  Osteoarthritis    Peripheral osteoarthritis: 

    Small joints hands 

    Large joints (mostly weight - bearing) 

 Spinal osteoarthritis  
  Soft tissue 

rheumatism  

  Tendonitis, bursitis  
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cologic interventions  [4] . Accompanying pain of 

sleep disturbance, mood disorder and fatigue need 

also to be addressed. The effi cacy of any treatment 

should be carefully balanced with treatment -

 related side effects, and the need for continued 

treatment must be carefully evaluated. Treatment 

of pain should also occur in parallel with the best 

management of the underlying rheumatologic 

process. 

  Exercise 

 Exercise provides important benefi ts and rarely 

causes harm  [8] . Benefi ts include stimulation of 

reparative processes in cartilage, maintenance of 

muscle tone and activation of the natural descend-

ing inhibitory pain pathway. Exercise should be 

part of a normal healthy lifestyle routine, appropri-

ate for the patient ’ s age and physical condition, 

and enjoyable to encourage adherence. T ’ ai chi 

or a water exercise program are acceptable forms of 

exercise for many patients. Some people may 

prefer the slightly more active program of yoga, or 

a low impact exercise program. Exercise combined 

with weight reduction improves symptoms of 

arthritic pain in the lower limbs, with one unit of 

body weight translated into a 4 - unit load through 

the knee joints with every step taken.  

  Practitioner  a dministered  t reatments 

 Treatments by healthcare practitioners should 

be focused towards education and have a short 

duration. Patients should learn techniques to 

modulate pain, rather than develop a dependence 

on the healthcare provider, which promotes 

passive behaviors  [9] . Advice regarding muscle 

strengthening and joint protection by a physio-

therapist or occupational therapist is ideal, but is 

still unfortunately unrealistic for many. Treatments 

such as relaxation, meditation, hypnosis, massage, 

chiropractic and others, have mostly been catego-

rized as complementary therapies  [4,10] . Activation 

of descending inhibitory pathways is believed 

to be the mechanism of action for pain relief for 

many of these treatments, but further study is 

needed.  

of peripheral joints as well as spine is termed a 

degenerative arthritis.   

 The fi rst goal of treatment for IA must be to 

control the disease process, reduce the infl amma-

tory activity and prevent chronic joint damage. 

This is usually achieved to a moderate degree with 

the use of disease - modifying agents (DMARDs) 

such as methotrexate, hydroxychloroquine and 

others, as well as the more recent use of biologic 

molecular directed agents. Failure to address the 

global disease will result in continued symptoms, 

even with the best attention to pain. In contrast, 

there is no DMARD available for treatment of OA, 

which is therefore treated symptomatically  [6] . In 

the setting of continued pain there is often associ-

ated sleep disturbance, fatigue and mood disorder. 

Each of these factors must be addressed. 

 Musculoskeletal pain is described as dull and 

aching, interfering with daily function and sleep, 

but seldom extreme, except for severe infl amma-

tion of infection or crystal arthritis. Infl ammatory 

pain generally improves with gentle exercise and 

is aggravated by immobility. Morning stiffness 

lasting for over an hour is common. OA pain can 

be associated with stiffness, but usually lasting 

minutes rather than hours. Rheumatic pain can 

vary considerably from day to day, and can also be 

infl uenced by weather changes as well as mood. 

Weather - related changes are more prevalent in 

women than in men, are not well understood and 

apply to temperature, barometric pressure and pre-

cipitation changes  [7] .  

  Treatment 

 Pain management must be tailored to the individ-

ual patient, taking into account age, comorbidity, 

specifi c rheumatic process and personal beliefs of 

the patient. Pain control for one individual may be 

facilitated by reduction of anxiety, whereas for 

another it may be simply the advice to use an assis-

tive device such as a cane or a supportive pillow. 

Not every pain requires treatment with a pill  [4] . 

 Realistic treatment goals should be clearly iden-

tifi ed with the objective to reduce the pain as well 

as improve function. Successful treatment usually 

combines both non - pharmacologic and pharma-
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sacroiliac joint in spondyloarthritis. The general 

rule of thumb, without an evidence base, is to 

administer no more than three injections per joint 

per year, with the objective for at least 3 months of 

pain relief. Intra - articular hyaluronic acid may 

have a role in the treatment of knee OA  [13] . Even 

although hyaluronic acid is cleared from the joint 

in 24 hours, the postulated mechanism of action is 

a change in chondrocyte cell function and carti-

lage metabolism. The clinical effi cacy is moderate, 

with a treatment regimen of three injections into a 

joint at weekly intervals. This may be repeated 

after 6 months, but cost remains an issue. The use 

of intrarticular opioids in arthroscopic knee 

surgery and chronic infl ammation has also pro-

vided benefi ts (Chapter  17 ).  

  Systemic  p harmacologic  t reatments 

  Analgesics and  a nti -  i nfl ammatory  a gents 

 NSAIDs are effi cacious in mild to moderate rheu-

matic pain. In view of toxicity related to gastroin-

testinal, renal and cardiac effects, it is currently 

recommended that NSAIDs be used in the lowest 

doses and for the shortest period of time possible. 

 [14] . In view of concerns regarding side effects of 

the NSAIDs, acetaminophen may be considered for 

milder pain (see also Chapter  18 ). 

 A recent systematic review identifi ed that opioids 

were more effective than placebo for pain and 

functional outcomes in patients with nociceptive 

pain related to OA, RA and back pain in the short 

term; however, one - third of patients discontinued 

therapy as a result of side effects (average 5 weeks , 

range 1 – 16 weeks)  [15] . A subsequent review of 

long - term trials in chronic non - cancer pain identi-

fi ed weak evidence that patients who are able to 

continue the opioids experience clinically signifi -

cant pain relief with no conclusion regarding 

whether level of function improves but serious 

adverse events including iatrogenic opioid addic-

tion were rare  [16] . Thus, it is reasonable to con-

sider a trial of opioid in appropriately selected 

patients with moderate to severe pain as long as 

patients are made aware of potential for adverse 

events and appropriate follow - up for risk – benefi t 

and monitoring takes place (Chapter  16 ).  

  Herbal and  d iet 

 Complementary treatments in many forms have 

been used for years, often on the basis of hearsay 

and tradition rather than scientifi c rigor, but 

should not be immediately discarded for want of 

evidence. Patients with rheumatic pain use herbal 

products and dietary interventions extensively. 

There is increasing evidence that some agents 

modulate pain or have anti - infl ammatory effects 

such as evening primrose oil, devil ’ s claw 

( Harpagophytum ), capsaisin and avocado/soya  [11] . 

Several lines of evidence show that dietary omega - 3 

polyunsaturated fatty acids (e.g. alfa - linolenic acid) 

possess anti - infl ammatory properties. Whether 

glucosamine has true chondroprotective properties 

in OA is debatable but, with a good safety record, 

can be tried for a period of 3 months in a dosage of 

1500   mg/day with attention to change in OA symp-

toms. The healthcare professional should acknowl-

edge that disclosure by the patient of use of 

complementary products speaks to a trusting 

doctor – patient relationship.  

  Topical  t reatments 

 Topical applications provide an attractive alterna-

tive to oral treatments for patients with muscu-

loskeletal conditions. Good tissue levels of drug are 

achieved, especially when the painful area is close 

to the skin, such as in tendonitis in the elbow or 

wrist region, OA of the fi nger joints and OA of the 

knee. Although some systemic absorption does 

occur, plasma levels of drug are extremely low, 

contributing to tolerability of treatment and low 

level of side effects  [12] . Topical agents that have 

been studied include NSAIDs, capsaicin, local anes-

thetics and others (Chapter  17 )  [12] .  

  Injections into  j oints and  s oft  t issues 

 Corticosteroid injections into joints, bursae and 

perilagamentous structures remain a useful thera-

peutic measure. Risks are low, infection is rare 

and treatment is cheap. Corticosteroids are useful 

in localized OA, tendonitis and infl ammatory 

conditions such as crystal arthritis (gout or chon-

drocalcinosis), single active joint in IA or a painful 
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and CB2 receptors. Well - controlled studies exam-

ining cannabinoids in treatment of rheumatic pain 

are lacking; however, analgesic effects demon-

strated in other types of non - cancer pain  [17]  along 

with preclinical evidence demonstrating anti -

 infl ammatory effects suggest that it may be reason-

able to consider cannabinoids in rheumatic disease 

(Chapter  18 ).    

  Obstacles to  o ptimal 
 p ain  m anagement 

 Barriers to optimal pain management exist for 

patients with rheumatic pain from both the 

patient ’ s as well as the healthcare professional ’ s 

perspective (Table  29.2 )  [4] . Patients often believe 

that pain is a normal part of the rheumatic disease, 

and that pain management will mask the disease 

process. There is fear and distrust of medications 

because of side effects, concerns about loss of effi -

cacy of pain treatments and risks of addiction. 

Compliance is poor with many studies reporting 

only 50% adherence to treatments. Physicians have 

also been remiss in neglecting optimal pain man-

agement, as this adds an extra dimension to patient 

care which is time - consuming, associated with con-

cerns about regulatory scrutiny and has in the past 

been assigned as having secondary importance to 

management of the primary rheumatic disease  [4] .    

  Conclusions 

 Current treatment for rheumatic pain must address 

both disease - modifying and pain management 

  Corticosteroids 

 Corticosteroids can be a useful adjunct to pain 

management in the rheumatic diseases in a few 

particular settings. Either an intramuscular injec-

tion of a depot preparation of methylprednisolone 

or a short sharp course of oral corticosteroid for a 

few days to a few weeks can be used to settle a fl are 

of IA or to treat an acute attack of crystal arthritis. 

In view of toxicity associated with prolonged use, 

the treatment strategy should be similar to that for 

NSAIDs, use of the lowest dose for the shortest 

period of time possible. Low dose oral corticoster-

oids, equivalent to less than 10   mg/day pred-

nisolone, may be used concomitantly with a 

DMARD in IA and usually give excellent symptom 

relief. However, the risk – benefi t ratio of long - term 

corticosteroid use needs to be evaluated for each 

patient. The notable exception is polymyalgia 

rheumatica, where low - dose corticosteroid is the 

treatment of choice.  

  Adjuvant  d rugs 

 Use of antidepressants as pain modulators has 

been reported in small trials of patients with 

arthritic disease, with improvements noted in 

about half of patients treated. The anticonvulsant 

gabapentin, acting on voltage - gated and ligand -

 gated ion channels and other receptors, has 

reduced pain behaviors in acute arthritis in the rat. 

Limited studies in osteoarthritis of the hip suggest 

a possible benefi t.  

  Cannabinoids 

 There are a number of factors relevant to the rheu-

matic diseases that pertain to the cannabinoid 

system. The cannabinoid receptors, of which there 

are two known to date, are distributed not only 

throughout the nervous system, but also in the 

periphery at sites that include the skin, joint tissue 

and cartilage. The CB1 receptor is mostly associ-

ated with neural tissue, whereas the CB2 receptor is 

found on immunologic cells as well as chondro-

cytes and osteoclasts. Infl ammatory pain in the rat 

model has been attenuated by activation of CB1 

  Table 29.2    Barriers to pain management. 

  Patient concerns    Side effects of medications 

 Dislike of too many pills 

 Treatments may not be effective 

when needed 

 Masking disease process 

 Fear of addiction  
  Physician    Additional time required 

 Discomfort with treatments 

 Lack of education 

 Regulatory bodies  
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approaches. This will include the use of appropri-

ate DMARDs along with approaches for general 

pain management. Treatment should include 

healthful living such as healthy diet, exercise and 

weight control as well as quitting smoking. It is 

also appropriate to add additional analgesic agents, 

physical and psychological and specifi c comple-

mentary therapies to target the pain following the 

same principles reviewed in this and other chap-

ters in this volume. Given that the pain leads to 

signifi cant disability and compromise in quality of 

life, it is time for clinicians to give priority to the 

management of pain in rheumatic disease as well 

as targeting the disease process in order to reduce 

the infl ammatory activity and prevent chronic 

joint damage.  
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  Chapter 30 

Headache  

  Stephen D.     Silberstein  

  Jefferson Medical College, Thomas Jefferson University, Philadelphia, USA       

   Introduction 

 Headache is one of the most common medical 

complaints of humankind, accounting for more 

than 18 million outpatient visits per year in the 

United States. The International Headache Society 

(IHS) classifi cation system (ICHD - 2)  [1]  divides 

headache into primary and secondary disorders. In 

a primary headache disorder, headache is the dis-

order. In a secondary headache disorder, headache 

is attributable to another disorder.  

  Evaluation and  d iagnostic  t esting 

 Headache diagnosis is based on a history, physical 

and neurologic examination. Characteristics 

helpful in diagnosis include age at onset; headache 

frequency, duration, location and severity; factors 

associated with initiation, exacerbation or remis-

sion; accompanying symptoms; and preceding 

conditions. 

 Recurrent episodic severe headaches with onset 

in adolescence or early adulthood suggests a 

primary headache disorder. A sudden - onset severe 

(thunderclap) headache suggests a subarachnoid 

hemorrhage (SAH). In patients over 50 years of age, 

tenderness on palpation of the temporal arteries 

accompanied by scalp tenderness, jaw claudication 

or visual changes suggests giant cell arteritis 

(GCA). Neck stiffness may indicate meningeal irri-

tation due to infection or SAH hemorrhage. 

Papilledema indicates increased intracranial pres-

sure. Focal neurologic symptoms or mental status 

changes typically accompany structural lesions. 

History may suggest the cause of headache: for 

example, recent head trauma, hemophilia, alco-

holism or anticoagulant therapy may suggest a 

subdural hematoma. 

 Testing serves to exclude organic causes of head-

ache, rule out coexistent diseases that could com-

plicate treatment, and establish a baseline for and 

exclude contraindications to drug treatment. 

 Patients require urgent computed tomography 

(CT) or magnetic resonance imaging (MRI) when 

any of the following is present: 

   ●      Sudden - onset thunderclap headache;  

   ●      Altered mental status, including seizure;  

   ●      Focal neurologic defi cits;  

   ●      Papilledema; or  

   ●      Severe hypertension.    

 A normal CT scan does not rule out SAH, meningi-

tis or encephalitis; lumbar puncture is indicated 

when they are suspected. Patients with unusual 

persistent headaches may also require lumbar 

puncture. 

 Symptoms requiring prompt imaging include 

a change in prior headache pattern, new - onset 
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cramps, polyuria, facial pallor, sensations of heat 

or cold, and sweating. Depression, fatigue, anxiety, 

nervousness, irritability and impairment of con-

centration are common. 

 The ICHD - 2 divides migraine into migraine 

without aura (Table  30.1 ) and migraine with aura 

(Table  30.2 )  [1] . Migraine persisting for more than 

3 days defi nes  “ status migrainosus. ”  Migraine 

occurring 15 or more days per month is called 

chronic migraine (CM) (Table  30.2 ).   

headache after age 55, systemic symptoms (e.g. 

weight loss), secondary risk factors (e.g. cancer, 

HIV, head trauma) or chronic unexplained head-

ache. MRI, magnetic resonance angiography 

(MRA) and/or magnetic resonance venography 

(MRV) are preferred; these tests can show many 

causes of headache (e.g. carotid dissection, cerebral 

vein thrombosis, pituitary apoplexy, vascular mal-

formations, cerebral vasculitis, Chiari type I mal-

formation) that can be missed on CT. 

 Other tests are used if specifi c disorders are sus-

pected (e.g. erythrocyte sedimentation rate for 

GCA).  

  Migraine 

 Migraine is a chronic neurologic disease character-

ized by episodic attacks of headache and associated 

symptoms  [2] . In the United States about 17.6% of 

women and 6% of men had one migraine attack in 

the previous year  [3] . 

  Description of the  m igraine  a ttack 

 The migraine attack can consist of premonitory, 

aura, headache and resolution phases. Premonitory 

symptoms may include psychological, neurologic, 

constitutional or autonomic features (depression, 

cognitive dysfunction and food cravings) and can 

occur hours to days before headache onset. 

 The migraine aura consists of focal neurologic 

symptoms that precede, accompany or (rarely) 

follow an attack. Aura usually develops over 5 – 20 

minutes, lasts less than 60 minutes, can be visual, 

sensory or motor, and may involve language or 

brainstem disturbances  [1] . Headache usually 

follows within 60 minutes of the end of the aura. 

 The typical headache is unilateral, of gradual 

onset, throbbing, moderate to marked in severity 

and aggravated by movement  [1] . It lasts 4 – 72 

hours in adults and 2 – 48 hours in children  [1] . 

 Anorexia is common. Nausea occurs in almost 

90% of patients, while vomiting occurs in 

about one - third. Sensory hypersensitivity results 

in patients seeking a dark quiet room  [2,4] . Patients 

may experience blurry vision, nasal stuffi ness, 

anorexia, hunger, tenesmus, diarrhea, abdominal 

  Table 30.1    Migraine without aura. 

     A     At least fi ve attacks  

  B     Headache attacks last 4 – 72 hours and occur  < 15 

days/month or unsuccessfully treated  

  C     Headache has at least two of the following 

characteristics:  

  1     Unilateral location  

  2     Pulsating quality  

  3     Moderate or severe intensity  

  4     Aggravation by or causing avoidance from routine 

physical activity    

  D     During headache at least one of the following:  

  1     Nausea and/or vomiting  

  2     Photophobia and phonophobia    

  E     Not attributed to another disorder     

  Table 30.2    Migraine with typical aura. 

     A     At least two attacks  

  B     Fully reversible visual and/or sensory and/or speech 

symptoms but no motor weakness  

  C     Homonymous or bilateral visual symptoms including 

positive features (i.e. fl ickering lights, spots, lines) or 

negative features (i.e. loss of vision) and/or unilateral 

sensory symptoms including positive features (i.e. 

visual loss, pins and needles) and/or negative 

features (i.e. numbness)  

  D     At least one of two:  

  1     At least one symptom develops gradually over  ≥ 5 

minutes and/or different symptoms occur in 

succession  

  2     Each symptom lasts  ≥ 5 minutes and  ≤ 60 minutes    

  E     Headache that meets criteria B – D for migraine 

without aura (Table  30.1 ), begins during the aura or 

follows aura within 60 minutes  

  F     Not attributed to another disorder     
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 Acute treatment can be specifi c (dihydroergot-

amine [DHE] and triptans) or non - specifi c (analge-

sics and opioids). Non - specifi c medications control 

the pain of migraine or other pain disorders, while 

specifi c medications are effective in migraine (and 

certain other) headache attacks but are not useful 

for non - headache pain disorders. Analgesics are 

used for mild to moderate headaches. Triptans or 

DHE are fi rst line drugs for severe attacks and 

for less severe attacks that do not adequately 

respond to analgesics. Early intervention prevents 

escalation and may increase effi cacy. Limiting 

acute treatment to 2 – 3 days a week can prevent 

medication overuse headache. When headaches 

are very frequent, early intervention may not be 

appropriate. 

 Treatment occasionally fails and patients need 

to have rescue medications (opioids, neuroleptics 

and corticosteroids) available. These provide relief, 

but often limit function because of sedation or 

other adverse events.  

  Preventive  t reatment 

 Preventive treatment may prevent the progression 

of episodic to chronic migraine. However, preven-

tion is not being utilized to nearly the extent it 

should be; only 5% of all migraineurs currently use 

preventive therapy to control their attacks  [5] . 

 Indications for preventive treatment include the 

following: 

   ●      Migraine that signifi cantly interferes with the 

patient ’ s daily routine despite acute treatment;  

   ●      Failure of, contraindication to, or troublesome 

adverse events from acute medications;  

   ●      Acute medication overuse;  

   ●      Very frequent headaches ( > 1 per week);  

   ●      Patient preference;  

   ●      Special circumstances, such as hemiplegic.    

 Preventive medication groups include beta -

 adrenergic blockers, antidepressants, calcium 

channel antagonists, anticonvulsants and non -

 steroidal anti - infl ammatory drugs (NSAIDs). 

Choice is based on effi cacy, adverse events and 

coexistent conditions. The drug is started at a 

low dose and increased slowly until therapeutic 

effects develop or the ceiling dose is reached. A full 

 Basilar - type migraine aura features brainstem 

symptoms: ataxia, vertigo, tinnitus, diplopia, 

nausea and vomiting, nystagmus, dysarthria, bilat-

eral paresthesia, or a change in level of conscious-

ness and cognition  [1] . Hemiplegic migraine can 

be sporadic or familial  [2,4] . Familial hemiplegic 

migraine (FHM) is an autosomal dominant disor-

der associated with attacks of migraine, with and 

without aura, and hemiparesis.  

  Pathophysiology 

 The migraine aura is probably caused by cortical 

spreading depression (CSD). Headache probably 

results from activation of meningeal and blood 

vessel nociceptors combined with a change in 

central pain modulation. Headache and its associ-

ated neurovascular changes are subserved by the 

trigeminal system. Stimulation results in the 

release of substance P and calcitonin gene - related 

peptide (CGRP) from sensory C - fi ber terminals and 

neurogenic infl ammation. Neurogenic infl amma-

tion sensitizes nerve fi bers (peripheral sensitiza-

tion), which now respond to previously innocuous 

stimuli, such as blood vessel pulsations, causing, in 

part, the pain of migraine. Brainstem activation 

also occurs in migraine without aura, in part bcause 

of increased activity of the endogenous anti -

 nociceptive system. The migraine aura can trigger 

headache: CSD activates trigeminovascular affer-

ents. In the absence of aura, CSD may occur in 

silent areas of the cortex or the cerebellum.  

  Treatment 

 Migraine treatment begins with making a diagno-

sis, explaining it to the patient and developing a 

treatment plan that considers comorbid condi-

tions  [2,4] . Treatment may be acute or preventive, 

and patients may require both approaches. Acute 

treatment attempts to relieve the pain and impair-

ment once an attack has begun. Preventive therapy 

is given to reduce the frequency, duration or sever-

ity of attacks. Additional benefi ts include improved 

responsiveness to acute attack treatment, improved 

function and reduced disability. 
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aches resemble a mixture of tension - type headache 

and migraine. 

  Medication  o veruse  h eadache 

 Patients with frequent headaches often overuse 

analgesics, opioids, ergotamine and triptans (Table 

 30.5 ). Although stopping the acute medication 

may result in withdrawal symptoms and increased 

headache, subsequent headache improvement 

usually occurs. Acute drug overuse may interfere 

therapeutic trial may take 2 – 6 months. If head-

aches are well controlled, medication can be 

tapered and discontinued. The preventive medica-

tions with the best documented effi cacy are beta -

 blockers, valproic acid   and topiramate. 

 Although monotherapy is preferred, it is some-

times necessary to combine preventive medica-

tions. Antidepressants are often used with 

beta - blockers or calcium channel blockers, and 

topiramate or valproic acid may be used in combi-

nation with any of these medications. Coexistent 

diseases have important implications for treat-

ment. In some instances, two or more conditions 

may be treated with a single drug. 

 Behavioral and psychological interventions used 

for prevention include relaxation training, thermal 

biofeedback combined with relaxation training, 

electromyography biofeedback and cognitive 

behavioral therapy.   

  Chronic  d aily  h eadache 

 Chronic daily headache (CDH) refers to headache 

disorders experienced 15 or more days a month  [1] . 

The major primary disorders are chronic migraine 

(CM) (Table  30.3 ), hemicrania continua (HC), 

chronic tension - type headache (CTTH) (Table 

 30.4 ) and new daily persistent headache (NDPH).   

 Most patients with CM are women. Patients 

often report a process of transformation character-

ized by headaches that become more frequent 

over months to years, with the associated symp-

toms of photophobia, phonophobia and nausea 

becoming less severe and less frequent. The head-

  Table 30.3    Chronic migraine. 

     A     Headache on 15 or more days per month for at least 

3 months  

  B     Patient has had at least fi ve attacks fulfi lling criteria 

B – D for migraine without aura (Table  30.1 )  

  C     On 8 or more days per month for at least 3 months 

headache has fulfi lled criteria for migraine without 

aura (Table  30.1 ) except for duration or treated and 

relieved by triptan(s) or ergot  

  D     No medication overuse and not attributed to 

another disorder     

  Table 30.4    Tension - type headache. 

   Frequent episodic tension - type headache   
     A     At least 10 episodes fulfi lling criteria B – E. Number of 

days with such headache  =  1 day per month 

and    <    15 days per month for at least 3 months  

  B     Headache lasting from 30 minutes to 7 days  

  C     At least two of the following pain characteristics:  

  1     Pressing/tightening (non - pulsating) quality  

  2     Mild or moderate intensity (may inhibit but does 

not prohibit activities)  

  3     Bilateral location  

  4     No aggravation by walking stairs or similar routine 

physical activity    

  D     Both of the following:  

  1     No nausea or vomiting (anorexia may occur)  

  2     Photophobia and phonophobia are absent, or one 

but not the other may be present    

  E     Not attributed to another disorder     

   Chronic tension - type headache   
     A     At least 10 episodes fulfi lling criteria B – F. Number of 

days with such headache  ≥ 15 days per month for at 

least a 3 - month period ( ≥ 180 days per year)  

  B     Headache lasts hours or may be continuous  

  C     At least two of the following pain characteristics:  

  1     Pressing or tightening quality  

  2     Mild or moderate severity (may inhibit but does 

not prohibit activities)  

  3     Bilateral location  

  4     No aggravation by walking stairs or similar routine 

physical activity    

  D     Both of the following:  

  1     No more than one of the following: photophobia, 

phonophobia or mild nausea  

  2     No moderate or severe nausea and no vomiting    

  E     No medication overuse  

  F     Not attributed to another disorder     
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with the effectiveness of preventive headache 

medications. Prolonged use of large amounts of 

medication may cause renal or hepatic toxicity in 

addition to tolerance, habituation or dependence.    

  Treatment 

 Patients with CDH can be diffi cult to treat, espe-

cially when complicated by medication overuse. 

First, exclude secondary headache disorders; 

second, diagnose the specifi c primary headache 

disorder; and third, identify comorbid conditions 

and exacerbating factors. Limit acute medications 

and start preventive medication, with the under-

standing that the drugs may not become fully 

effective until medication overuse has been elimi-

nated. Detoxifi cation options include outpatient 

infusion in an ambulatory infusion unit. If outpa-

tient treatment proves diffi cult or is dangerous, 

hospitalization may be required.   

  Tension -  t ype  h eadache 

 Tension - type headache (TTH) (Table  30.6 ) is very 

common, with a lifetime prevalence of 69% in 

men and 88% in women. Episodic TTHs (ETTH) are 

now classifi ed as either infrequent ( < 1 day/month 

or 12 days/year) or frequent ( > 1 but  < 15 days/

month or  > 12 but  < 180 days/year)  [6] . The pain is a 

dull achy non - pulsatile feeling of tightness, pres-

sure or constriction, and it is usually mild to 

  Table 30.5    Headache attributed to medication overuse. 

     A     Headache present on  > 15 days/month  

  B     Regular overuse for  > 3 months of one or more acute 

and/or symptomatic treatment drugs    

  1     Ergotamine, triptans, opioids or combination 

analgesic medications on  ≥ 10 days/month on a 

regular basis for  > 3 months  

  2     Simple analgesics or any combination of 

ergotamine, triptans, analgesics opioids on  ≥ 15 

days/month on a regular basis for  > 3 months 

without overuse of any single class alone    

  C     Headache has developed or markedly worsened 

during medication overuse     

  Table 30.6    Cluster headache. 

     A     At least fi ve attacks fulfi lling  

  B     Severe or very severe unilateral orbital, supraorbital 

and/or temporal pain lasting 15 – 180 minutes if 

untreated  

  C     Headache is accompanied by at least one of the 

following:  

  1     Ipsilateral conjunctival injection and/or lacrimation  

  2     Ipsilateral nasal congestion and/or rhinorrhea  

  3     Ipsilateral eyelid edema  

  4     Ipsilateral forehead and facial sweating  

  5     Ipsilateral miosis and/or ptosis  

  6     A sense of restlessness or agitation    

  D     Attacks have a frequency from one every other day 

to eight per day  

  E     Not attributed to another disorder     

moderate in intensity. Most patients have bilateral 

pain; some have neck or jaw discomfort. There is 

no prodrome and, with the exception of occasional 

anorexia, there are no associated autonomic or gas-

trointestinal symptoms. Many TTH patients also 

have migraine  [1] .   

  Management 

 Patients with TTH usually self - medicate with over -

 the - counter analgesics, with or without caffeine. If 

they are not effective, prescription NSAIDs or com-

bination analgesic preparations can be used. 

Patients with both migraine and TTHs benefi t from 

specifi c migraine medication, such as triptans or 

DHE  [6] . 

 Medications used for TTH prevention include 

antidepressants, beta - blockers and anticonvul-

sants. Antidepressants, the medication of fi rst 

choice, should be started at a low dose and 

increased slowly every 3 – 7 days. The addition of 

biofeedback therapy or beta - blocking agents may 

improve its therapeutic benefi t  [6] .   

  Cluster  h eadache and  o ther 
 t rigeminal  a utonomic  c ephalgias 

 The short - lasting primary headache syndromes 

with autonomic activation include cluster head-

ache (Table  30.6 ), paroxysmal hemicrania (episodic 
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the trigeminal nerve and autonomic pathways, 

and is effective in 75% of patients  [9] .   

  Trigeminal  n euralgia 

 Trigeminal neuralgia is a painful disorder occur-

ring in the maxillary and mandibular divisions of 

the trigeminal nerve. It is typically evoked by 

trivial stimuli. It is a disorder of the elderly, often 

causes severe disability, and has a relapsing remit-

ting course. It is characterized by brief severe elec-

tric shock - like pain and is limited to one or more 

divisions of the trigeminal nerve. The pain gener-

ally lasts seconds, although it can last up to 2 

minutes. Multiple attacks may occur daily. Most 

individuals have short periods of pain - free time 

between spikes of pain. Symptomatic trigeminal 

neuralgia is caused by a structural lesion, such as an 

acoustic neuroma, or multiple sclerosis. Patients 

are usually started with a drug regimen that 

includes phenytoin, carbamazepine, oxcar-

bazepine and baclofen. Candidates for surgical 

therapy are patients who have failed medical 

therapy (which occurs approximately 30% of the 

time) or who became intolerant to medical therapy. 

Approximately 50% of those with trigeminal neu-

ralgia will require surgery.  

  Conclusions 

 Headache is one of the most common medical 

complaints of humankind. Headache diagnosis is 

based on a history, physical and neurologic exami-

nation. Testing serves to exclude organic causes of 

headache. Migraine is a chronic neurologic disease 

characterized by episodic attacks of headache and 

associated symptoms. Migraine treatment begins 

with making a diagnosis, explaining it to the 

patient and developing a treatment plan. Acute 

treatment attempts to relieve or stop the progres-

sion of an attack or the pain and impairment 

once an attack has begun. Preventive therapy is 

given in an attempt to reduce the frequency, dura-

tion or severity of attacks. Preventive treatment 

may prevent episodic migraine ’ s progression 

to chronic migraine. CDH refers to headache 

disorders experienced 15 or more days a month. 

or chronic) and short - lasting unilateral neuralgi-

form headache with conjunctival injection and 

tearing (SUNCT syndrome). 

 With an incidence of 0.01 – 1.5% in various popu-

lations, cluster headache prevalence is lower than 

that of migraine or TTH. Men have a higher preva-

lence than women. The most common form of 

cluster headache is episodic cluster. Cluster head-

ache generally begins in the late twenties. 

 Patients with cluster headache have multiple 

episodes of short - lived but severe, unilateral, 

orbital, supraorbital or temporal pain. At least one 

associated symptom must occur: conjunctival 

injection, lacrimation, nasal congestion, rhinor-

rhea, facial sweating, miosis, ptosis or eyelid 

edema. Episodic cluster consists of headache 

periods of 1 week to 1 year, with remission periods 

lasting at least 14 days, whereas chronic cluster 

headache has either no remission periods or remis-

sions that last less than 14 days. 

 The pain of a cluster attack rapidly increases to 

excruciating levels within 15 minutes. The attacks 

often occur at the same time each day and fre-

quently awaken patients from sleep. The attacks 

usually last from 30 – 90 minutes. During an attack, 

patients often feel agitated or restless. The attack 

frequency varies from one every other day to eight 

a day, occurring in periods that last a week to a 

year. Remissions between cluster periods generally 

last 6 months to 2 years. 

  Management 

 Effective acute treatments include oxygen, 

sumatriptan and DHE. Inhaled oxygen, 7 – 10   L/

min for 10 minutes following headache onset, is 

70% effective and is often the fi rst choice treat-

ment. Parenteral injections of sumatriptan or 

DHE provide signifi cant relief for about 80% of 

patients  [7,8] . 

 Cluster headaches require preventive treatment; 

drugs include calcium channel blockers, lithium, 

corticosteroids, valproic acid, topiramate, mela-

tonin and capsaicin. If medical therapy fails 

completely, surgical intervention may be benefi -

cial. The surgery consists of neuronal ablation 

procedures directed toward the sensory input of 
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Patients with frequent headaches often overuse 

analgesics, opioids, ergotamine and triptans. TTH 

is the most common type of headache disorder. 

Patients with TTH usually self - medicate with over -

 the - counter analgesics. Patients with cluster head-

ache have multiple episodes of short - lived but 

severe, unilateral, orbital, supraorbital or temporal 

pain. The pain of a cluster attack rapidly increases 

to excruciating levels within 15 minutes. Effective 

acute treatments include oxygen, sumatriptan and 

DHE. Most patients with cluster headache require 

preventive treatment. Trigeminal neuralgia is a 

painful disorder in the distribution of the trigemi-

nal nerve that is typically evoked by trivial stimuli. 

Both medical and surgical modalities may be used 

as treatment. Approximately 50% of patients with 

trigeminal neuralgia will require surgery.  
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   Introduction 

 The orofacial region is the site of some of the most 

common acute and chronic pain conditions. This 

region also has special psychological, social and 

emotional meaning and importance in eating, 

drinking, sexual behaviour, speech and expression 

of emotions. The orofacial tissues are densely inner-

vated by nociceptive afferents and have an exten-

sive somatosensory representation in the central 

nervous system (CNS). These features also account 

for why many people fi nd it unpleasant and 

painful to go for a routine dental examination. 

 This chapter fi rst highlights the peripheral and 

central neurobiological mechanisms underlying 

orofacial pain, and then outlines the clinical fea-

tures of some of the most common or perplexing 

orofacial pain conditions.  

  Orofacial  n ociceptive  p rocesses 

  Primary  a fferent  m echanisms 

 The rich innervation of the orofacial region is 

almost exclusively by branches of the trigeminal 

nerve. Many trigeminal primary afferent fi bers ter-

minate in these tissues as free nerve endings and 

function as nociceptors. The nociceptive afferents 

are either small - diameter, myelinated (A - delta) 

afferents or even smaller (and slower conducting) 

unmyelinated (C) afferents. Their primary afferent 

cell bodies occur in the trigeminal ganglion. 

 Like analogous afferent endings and ganglion 

cell bodies of spinal nerves (Chapter  3 ), trigeminal 

nociceptive afferents are subject to considerable 

modulation because a peripheral substrate exists 

for complex interactions between the neural, 

immune, cardiovascular and endocrine systems 

 [1 – 3] . Tissue damage, and infl ammation if present, 

cause the release of chemical mediators, some 

of which can activate the nociceptive endings 

whereas others produce so - called nociceptor or 

peripheral sensitization. This sensitization can 

be refl ected in a lowered activation threshold, 

increased responsiveness to subsequent noxious 

stimuli and spontaneous activity of the nocicep-

tive endings that contribute, respectively, to the 

allodynia, hyperalgesia and spontaneous pain 

that are features of acute and many persistent oro-

facial pain conditions  [1 – 3] . The chemical media-

tors may also spread through the tissues and act on 

the endings of adjacent nociceptive afferents, and 

thus contribute to the spread of orofacial pain. 

Injury or infl ammation of peripheral tissues, 

including nerves, may also lead to phenotypic 

changes, sprouting or abnormal discharges of the 
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 Some caudalis nociceptive neurons respond only 

to stimulation of a cutaneous or mucosal mech-

anoreceptive fi eld and, as a consequence, they are 

thought to have an important role in our ability 

to localize, detect and discriminate superfi cial 

noxious stimuli. However, most can also be acti-

vated by peripheral afferent input from other 

tissues (e.g. tooth pulp, TMJ, jaw muscle or cere-

brovasculature). Such features are thought to 

nociceptive afferents and be of pathophysiological 

signifi cance in certain pain conditions. 

 Facial skin, oral mucosa, temporomandibular 

joint (TMJ), craniofacial muscle and periodontal 

tissues are supplied by nociceptive afferents with 

properties generally analogous to those of spinal 

nociceptive afferents although corneal and cer-

brovascular nociceptive afferents do have some 

special properties as do those supplying the tooth 

pulp  [2,3] . The tooth pulp is a highly vascular and 

richly innervated tissue which is exceptionally sen-

sitive to stimulation and a frequent source of 

dental pain. The dentine encasing the pulp is also 

very sensitive despite its sparse innervation, and it 

appears that activation of intradentinal afferents is 

brought about by a hydrodynamic mechanism. 

Injury to the tooth and pulpal infl ammation (e.g. 

as a result of dental caries) can induce peripheral 

sensitization of intradental afferents, which may 

result in extremely intense toothache, because 

infl ammation of the pulp occurs in a non -

 compliant environment (it is encased by dentine) 

with a high extracellular tissue pressure. This is 

thought to be an important factor accounting for 

the great sensitivity of pulp afferents when the 

pulp is infl amed  [2,3] .  

  Brainstem  m echanisms 

 From the trigeminal ganglion, trigeminal afferents 

project into the brainstem and terminate on 

neurons especially in the trigeminal brainstem 

sensory nuclear complex which consists of the 

trigeminal main sensory and the trigeminal spinal 

tract nucleus. The latter is subdivided into three 

subnuclei: oralis, interpolaris and caudalis (Figure 

 31.1 ). The subnucleus caudalis is a laminated struc-

ture with many morphological and functional 

similarities to the dorsal horn of the spinal cord; 

indeed, it is often termed the medullary dorsal 

horn. Based on its anatomic, neurochemical and 

physiological features and the effects of brainstem 

lesions, caudalis is now considered the principal 

brainstem relay site of trigeminal nociceptive 

information, although the other subnuclei (inter-

polaris, oralis) may contribute to the brainstem 

mechanisms of orofacial pain  [4 – 6] .   

     Figure 31.1     Major somatosensory pathway from the oro-
facial region. Trigeminal primary afferents project via the 
trigeminal ganglion to second - order neurons in the trigemi-
nal brainstem sensory nuclear complex comprising the main 
sensory nucleus and the subnuclei oralis, interpolaris and 
caudalis of the spinal tract nucleus. These neurons may 
project to neurons in higher levels of the brain (e.g. thala-
mus) or in brainstem regions such as cranial nerve motor 
pools or the reticular formation (RF). Not shown are the pro-
jections of some cervical nerve and cranial nerve VII, X and 
XII afferents to the trigeminal complex and the projection of 
many VIl, IX and X afferents to the solitary tract nucleus. 
TMJ, temporomandibular joint.   Source : Reproduced with 
permission from Sessle  [4]   .   
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peripheral tissues or descending from some parts of 

the brain (e.g. in the thalamus, reticular formation, 

limbic system and cerebral cortex), provides a rich 

substrate for numerous interactions between the 

various inputs that can result in the modulation 

of orofacial nociceptive transmission  [4,6] . This 

means that the neural circuitry underlying nocic-

eptive transmission, including that in the trigemi-

nal system is  “ plastic ”  and not  “ hard - wired. ”  

 The descending infl uences are activated by a 

variety of behavioral and environmental events 

and can modify pain. Orofacial nociceptive trans-

mission is also subject to modulation by so - called 

segmental or afferent infl uences, which can be 

evoked by peripheral stimulation and involve the 

interneuronal circuitry existing with subnucleus 

caudalis. Segmental or descending inhibitory sub-

strates are thought to contribute to the effi cacy of 

several analgesic approaches (e.g. drugs such as 

morphine, carbamazepine, tricyclic antidepres-

sants [TCAs]). 

 Trigeminal nociceptive transmission can, as in 

the spinal system, also be enhanced by alterations 

to the peripheral afferent inputs to the CNS as a 

result of trauma or infl ammation to peripheral 

tissues or nerves. Trauma or infl ammation pro-

duces a barrage of nociceptive primary afferent 

inputs into the CNS that may lead to prolonged 

neuroplastic alterations in subnucleus caudalis 

(and spinal dorsal horn) which collectively have 

been termed central sensitization. Trigeminal 

central sensitization is refl ected in an increased 

excitability of caudalis nociceptive neurons, mani-

fested as an increase in spontaneous activity, 

mechanoreceptive fi eld expansion, lowering of 

activation threshold, and enhancement of periph-

erally evoked nociceptive responses of the neurons 

 [4,6] . These neuroplastic changes are thought to 

contribute to persistent orofacial pain and its 

common characteristics of spontaneous pain, pain 

spread and referral, allodynia and hyperalgesia. 

Several membrane receptor mechanisms, ion 

channels and intracellular signaling processes are 

involved in trigeminal central sensitization, and 

include purinergic and neurokinin as well as 

N - methyl - D - aspartate (NMDA) and non - NMDA 

glutamatergic receptor mechanisms. Trigeminal 

contribute to the very common clinical fi ndings 

of poor localization and referral of pain from deep 

tissues or from one tooth to another. 

 Neurons in caudalis and other components of 

the trigeminal brainstem complex project to the 

thalamus either directly or indirectly by polysyn-

aptic pathways (e.g. via the reticular formation) 

(Figure  31.1 ). Some of the latter projections, as well 

as those to the cranial nerve motor nuclei, provide 

part of the central substrate underlying autonomic, 

endocrine and muscle refl ex responses to orofacial 

stimuli. Some neurons have only intrinsic projec-

tions such that their axons do not leave the trigem-

inal brainstem complex but instead terminate 

within it (e.g. interneurons in lamina II of caudalis, 

the so - called substantia gelatinosa).  

  Thalamocortical  m echanisms 

 Orofacial somatosensory information is relayed 

from the brainstem to the lateral thalamus (e.g. 

ventrobasal complex; the ventroposterior nucleus 

in humans) and medial thalamus (e.g. medial 

nuclei) which contain nociceptive neurons with 

properties generally similar to those described for 

nociceptive neurons in the subthalamic relays 

such as subnucleus caudalis  [6] . Those in ventroba-

sal thalamus have properties and connections with 

the overlying somatosensory cerebral cortex which 

point to a role in localization and discrimination of 

orofacial noxious stimuli, whereas those in the 

more medial thalamic nuclei project to other 

higher brain areas (e.g. hypothalamus, anterior 

cingulate cortex) which are involved more in the 

affective or motivational dimensions of pain.  

  Modulatory  i nfl uences 

 Pain is modulated by a variety of infl uences that 

regulate perceptual, emotional, autonomic and 

neuroendocrine responses to noxious stimuli by 

utilizing several excitatory and inhibitory neuro-

chemicals. Some of these modulatory infl uences 

may be expressed at thalamic and cortical levels, 

but the intricate organization of each subdivision 

of the trigeminal brainstem complex, coupled 

with the variety of inputs to each of them from 
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Myofascial TMD pain is described as a deep ache, 

tender and diffuse, often with referral to the TMJ, 

ear, temple and teeth. TMJ arthralgia is more local-

ized around the TMJ, with a sharp component 

and pain referrals to the ear region. Typically, the 

jaw muscles and the TMJ will be painful on palpa-

tion. Clicking in the TMJ is rarely a problem but 

may be unpleasant for the patient. The TMJ disc 

position may cause limitation in the range of 

motion (TMJ locking). TMD diagnosis is based on a 

systematic history and clinical examination, and 

in some cases imaging of the TMJ (e.g. magnetic 

resonance imaging [MRI] or computed tomogra-

phy [CT])  [11] . 

 The pathophysiology of TMD pain is unclear but 

both peripheral and central sensitization is believed 

to be involved, with contributions from anatomic, 

psychological – psychosocial and neurobiological 

factors (see above). There is also evidence of a less 

effective activation of endogenous pain - inhibitory 

systems in TMD patients, and recent studies suggest 

that there may be genetic risk factors involved in 

complex TMD pain conditions. 

 TMD cannot be causally treated but only 

managed with the primary goal of pain alleviation 

and restoring of function  [12] . Various physical 

strategies (e.g. stretching, relaxation, oral splints) 

can be used but there is a limited evidence basis 

for these. The number - needed - to - treat (NNT) 

values for oral splints range 3 – 4 for management 

of myofascial TMD and around 5 – 6 for TMJ arthral-

gia, and there is good evidence that self - care 

instructions and monitoring can provide at least 

as good pain relief as usual dental approaches. 

Evidence - driven recommendations for pharmaco-

logical procedures are also needed. Non - steroidal 

anti - infl ammatory drugs (NSAIDs) such as ibupro-

fen in combination with diazepam can be used for 

short - term management of TMD pain. Gabapentin 

appears to have some effect on myofascial TMD 

pain and tenderness, as does cyclobenzaprine or 

fl upirtine. Low doses of TCAs may be an option 

for persistent TMD pain. Naproxen is effective in 

management of TMJ arthralgia. Intra - articular 

morphine increases the pressure pain thresholds 

and jaw - opening capacity and reduces TMJ pain 

but probably has limited clinical application. 

central sensitization occurs not only in subnucleus 

caudalis but also in subnucleus oralis and higher 

brain regions such as ventrobasal thalamus; none-

theless, caudalis has been shown to be responsible 

for the expression of central sensitization in these 

structures by way of its projections to both.   

  Clinical  a spects 

 Orofacial pain covers a wide range of conditions 

with different clinical manifestations. There have 

been several attempts to provide comprehensive 

classifi cations  [7 – 10] ; however, the following 

focuses on some of the most common and most 

perplexing of these conditions. Because of their 

complexity, plus the special emotional and psy-

chosocial meaning of the orofacial region, the 

diagnostic work - up and management strategy 

will often require a substantial interdisciplinary 

approach between the medical profession, den-

tists, psychologists and specialists in orofacial pain. 

  Temporomandibular  d isorders 

 Temporomandibular disorders (TMD) are a family 

of related pain conditions in the jaw muscles, TMJ 

and associated structures. They can be divided into 

three main categories: 

  1     Myofascial pain;  

  2     Disc displacements; and  

  3     TMJ arthralgia, osteoarthrosis and osteoarthritis.    

 TMD is very common in the population (3 – 15%) 

and is 1.5 – 2 times more prevalent in women 

than in men, with a peak around 20 – 45 years. 

Osteoarthrosis increases over the lifespan. The 

incidence of TMD pain is 2 – 4%, with the persistent 

types being 0.1%. Generalized pain conditions 

such as fi bromyalgia, whiplash - associated disor-

ders, tension - type headache, low - back pain and 

general joint laxity have been found to be comor-

bid with TMD pain conditions. 

 There are three cardinal symptoms of TMD: 

  1     Pain in the jaw muscles and/or TMJ;  

  2     Sounds from the TMJ (clicks, crepitation); and  

  3     Limitation in range of jaw motion  [9] .    

 Pain is moderate to intense, fl uctuating during the 

day with exacerbations during jaw movements. 
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Botulinum toxin cannot at present be recom-

mended because of inconclusive evidence.  

  Tooth  p ain 

 Tooth pain is a very common, usually acute condi-

tion. Prevalence estimates range 7 – 66%, depend-

ing on criteria and the population studied  [11] . The 

most frequent local causes are presented in Table 

 31.1 . Acute tooth pain is very intense, disturbs 

sleep and may be confused with trigeminal neural-

gia and various headache conditions such as 

migraine (Chapter  29 ).   

 Tooth pain is also present after dental proce-

dures or oral surgery and as with all postoperative 

pain must be managed using appropriate analgesia 

to maximize pain control which will facilitate 

comfort and healing. As with other postoperative 

pain it is also possible that better pain control at 

the time of the procedure will diminish the chances 

of persistent postoperative pain.  

  Neuropathic  o rofacial  p ain 

 Traumatic injury to trigeminal nerve branches 

may occasionally result in neuropathic orofacial 

pain (NOP). The trigeminal system is often stated 

to have unique features compared to the spinal 

system with respect to its lower propensity to 

develop neuropathic pain following a nerve injury 

 [11] ; however, direct comparative studies are 

lacking. Tooth extraction or root canal treatment 

entails deafferentation of the nerve supply to the 

tooth pulp  [13]  and may lead to development of 

NOP. The presence of chronic infections and 

infl ammatory reactions in the tooth pulp or peri-

apical region may in some cases increase the risk. 

Third molar surgery causes 4 – 6% of patients to 

have somatosensory disturbances in the inferior 

alveolar or lingual nerves after 1 week but persists 

only in 0.7 – 1% after 2 years (for review see 

Svensson  &  Baad - Hansen  [11] ). Orthognathic 

surgery is used for correction of craniofacial abnor-

malities and many patients develop injuries to 

the maxillary or mandibular divisions of the 

trigeminal nerve. Depending on specifi c type of 

osteotomy, patient age, intraoperative variables 

and somatosensory assessment techniques, nerve 

injury prevalence data vary 10 – 85%, but    <    5% of 

such cases eventually develops NOP  [11] . Dental 

implant insertion and other surgical procedures 

may also contribute to risk for trigeminal nerve 

injuries. Zygomatico - orbital fractures are common 

facial injuries and occur in about 1 of every 10,000 

people, with frequent ( ∼  50%) acute involvement 

of the somatosensory function of the infraorbital 

nerve but only 3 – 4% with chronic NOP  [11] . 

Dental injections carry a very small risk (e.g. 1 out 

of 26,762 mandibular blocks) for the development 

of NOP; the proposed mechanisms are direct 

needle trauma, formation of hematoma or neuro-

toxicity of the local anesthetic  [11] . 

 Patients with NOP report a constant burning, 

dull aching or sharp and/or shooting pain with a 

traumatic onset. Pain can be triggered by mechani-

cal stimuli applied to the skin or oral mucosa or by 

normal oral functions. Clinical inspection reveals 

no signs of infl ammation but there may be somato-

sensory dysfunction. Quantitative sensory testing 

(QST) reveals both hypoesthesia and hyperesthe-

sia. Advanced electrophysiological tests are also 

of potential value  [13] . In the differential diagno-

sis, it is crucial to rule out odontogenic pains, 

sinusitis, sialoadenitis, atypical facial pain and 

atypical odontalgia. It has been suggested that QST 

could be important to differentiate between some 

of these conditions. Trigeminal neuralgia must 

also be considered but the clinical presentation is 

usually very different (Chapter  29 ). 

 The pathophysiology of NOP is likely to involve 

basic mechanisms similar to those linked with 

spinal nerve lesions. However, recovery appears to 

be faster in the trigeminal system, autonomic 

responses differ (e.g. no sprouting of sympathetic 

terminals on trigeminal ganglion cells), and the 

neuropeptide content and the specifi c patterns of 

upregulation and downregulation of sodium chan-

nels are different between the two systems, and 

these differences have potential implications for 

clinical characteristics  [3] . In the absence of spe-

cifi c guidelines for management of NOP, the same 

principles as for other neuropathic pain conditions 

should be followed (Chapter  33 ). However, an 

important point is to avoid further trauma to the 
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(AO). AFP is defi ned as a  “ persistent facial pain that 

does not have the characteristics of the cranial neu-

ralgias  …  and is not attributed to another disor-

der. ”  The term AO is used for a continuous pain 

that occurs in a tooth or a tooth socket after extrac-

tion and that has no clear identifi able cause. 

AO has also been called  “ phantom tooth pain ”  or 

area (e.g. by avoiding further explorative oral 

surgery).  

  Persistent  i diopathic  f acial  p ain 

 Persistent idiopathic facial pain (PIFP) includes 

atypical facial pain (AFP) and atypical odontalgia 

  Table 31.1    Causes of acute tooth pain. 

   Condition     Features     Cause/comments     Treatment  

  Caries    May cause both 

spontaneous and 

stimulus - evoked pain  

      Treat the carious lesion 

 Treat pain with appropriate 

analgesics  
  Dentine 

hypersensitivity  

  Sharp or shooting pain 

with mechanical or 

thermal stimulation of 

dentinal surface  

  Caused by hydrodynamic 

activation of intradental 

afferents  

  Local application of fl uoride 

gel or a desensitizing agent 

 [24]  

 Use of a soft toothbrush  
  Cracked tooth 

syndrome  

  Sharp, poorly localized 

pain evoked by 

mastication, simple test 

is to have patient bite on 

a cotton roll  

  Incomplete fracture of a vital 

tooth that may extend into 

the pulp 

 Radiography does not reveal the 

pathology  

  Restorative dental procedure 

 If severe: endodontic 

treatment or extraction  

  Reversible 

pulpitis  

  No spontaneous pain 

 Evoked by hot or cold 

liquids or food items  

  Caused by pulpal infl ammation 

which resolves with treatment 

or time  

  Treat the pain evoking 

stimulus (e.g. carious lesion) 

 If NSAIDs are ineffective a 

stronger analgesic may be 

required  
  Irreversible 

pulpitis  

  Spontaneous pain and 

pain evoked by hot or 

cold liquids or food items  

  Caused by pulpal infl ammation 

with changes in pulpal 

nociceptors and central 

connections resulting in 

sensitization  

  Endodontic treatment and 

appropriate analgesia  *    

  Apical 

periodontitis  

  Often asymptomatic but 

when present, symptoms 

include pain, tooth 

elevation, sensitivity to 

percussion and swelling  

  An infl ammatory condition of 

the apical periodontium caused 

by necrosis of the tooth pulp 

with accumulation of bacteria 

and infl ammatory mediators in 

the root canal with spread into 

periapical tissues  

  Endodontic treatment 

 If an abscess is present it 

must be drained and 

systemic antibiotics may 

be indicated  

  Referred pain    Experienced as pain 

involving the teeth and 

surrounding tissues  

  Pain can be referred to the teeth 

from structures outside of the 

mouth: 

   ●      maxillary sinuses  

   ●      jaw muscles  

   ●      heart/angina     

  Rule out dental pathology 

and TMD, image sinuses, 

perform EKG, refer to 

specialist as appropriate  

   EKG, electrocardiogram; NSAID, non - steroidal anti - infl ammatory drug; TMD, temporomandibular disorder.  

   *    Appropriate analgesia refers to treatment required to assist the patient with adequate pain control and is reviewed in 

chapters on pharmacotherapy.   
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time and have attacks with short - lasting shock - like 

pain, whereas AFP and AO pain is constant and 

non - paroxysmal. Patients with some forms of 

primary headaches may also present with symp-

toms like AFP and AO. 

 The management of AFP and AO is challenging. 

The fi rst step is to educate the patient to accept the 

fact that there is no infection or  “ bad tooth ”  

causing the pain. The next step is pharmacological 

treatment where the fi rst choice is TCAs such as 

amitriptyline. Anticonvulsants such as gabapentin 

may also be useful. Other types of treatments (e.g. 

acupuncture, transcutaneous electrical nerve stim-

ulation [TENS], biofeedback) lack suffi cient evi-

dence, whereas hypnosis appears effective  [21] . 

Opioids and NMDA receptor antagonists are not 

promising agents in AO treatment  [22] .  

  Burning  m outh  s yndrome 

 Burning mouth syndrome (BMS) is an intraoral 

burning sensation for which no dental or medical 

cause is evident. Other terms such as glossodynia 

and stomatodynia have been used  [23] . Its preva-

lence is 0.7 – 15% but may be confounded by inclu-

sion of burning mouth as a  symptom  rather than a 

 syndrome . BMS increases with age and women aged 

60 – 69 have the highest prevalence. BMS is charac-

terized by daily moderate to severe burning pain, 

sometimes with dysesthetic qualities, in the mouth 

(tongue, palate, lips, gingiva) persisting for most of 

the day. The oral mucosa looks normal and no 

pathology can be detected. Symptoms are usually 

bilateral and may be associated with taste changes 

and dry mouth. There is signifi cant comorbidity 

with depression and anxiety but for most patients 

these are likely the result of having a constant pain 

condition of unknown cause. 

 The etiology and pathophysiology of BMS are 

unknown; however, recent studies have demon-

strated intraoral small - fi ber changes, (subclinical) 

somatosensory changes, and abnormal brainstem 

refl ex responses, which suggest dysfunction in the 

periphery or CNS. 

 In the differential diagnosis, it is important to 

appreciate that burning mouth symptoms could be 

caused by systemic or local conditions, including 

idiopathic toothache. Controversy exists regarding 

these terms; for example, AFP is not included in 

the International Association for the Study of 

Pain (IASP) classifi cation  [7]  but still is used in 

the International Headache Society (IHS) classifi ca-

tion  [8] . In this chapter, the terms AO and AFP are 

used, not because the authors endorse them, but 

because of the lack of internationally accepted 

alternatives. 

 AFP and AO are estimated to be more frequent 

than trigeminal neuralgia (TN: 0.7/100,000) and 

less common than TMD. AO may occur in 3 – 12% 

of patients having undergone endodontic treat-

ment  [14 – 16] . In this sense the term  “ idiopathic ”  

may be inappropriate, although the exact mecha-

nisms underlying AO are still unclear. AFP particu-

larly affects middle - aged or older women whereas 

AO affects both sexes and all adult ages with a pre-

dominance of women in their mid - forties. The 

symptoms can be deep, poorly localized, mostly 

unilateral (in two - thirds of patients) pain in the 

mid - face but the pain can also be superfi cial  [17 –

 20] . The pain often starts soon after dental surgery 

or a trauma, is confi ned to a defi ned zone of the 

face (e.g. the nasolabial groove) but may spread in 

a fashion that does not follow the distribution of 

the trigeminal nerve  [7] . The pain is present every 

day, most of the day and is not associated with 

somatosensory loss or visible signs of pathology. 

Words like diffuse, drawing, burning, stabbing or 

throbbing are used to characterize AFP and AO. 

There is a marked comorbidity especially with psy-

chiatric disorders and other pain conditions (e.g. 

headache and back pain  [20] ). 

 AFP and AO are conditions with suggested risk 

factors that include psychological factors, hormo-

nal factors, minor nerve trauma and infection of 

the sinuses or teeth. Tooth pain is excluded by oral 

and dental examinations with relevant radiogra-

phy. Diagnostic local anesthetic blocks can be 

useful when dental pathology is suspected. Pain 

originating from the maxillary sinuses can be ruled 

out by nasal endoscopy, radiography or CT of the 

sinuses. TMD pain also needs to be considered. 

Trigeminal neuralgia can usually be distinguished 

from AFP and AO by the symptomatology: patients 

with trigeminal neuralgia are pain - free most of the 
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Visceral  p ain  
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   Introduction 

 Visceral pain is a common clinical problem and 

manifests in a wide spectrum of illnesses from 

acute myocardial infarction to dysmenorrhea or 

irritable bowel syndrome. Not surprisingly, sever-

ity, duration, location and character of pain as well 

as associated symptoms vary tremendously. 

Despite these obvious differences, visceral pain 

syndromes share some characteristics. Sherrington 

defi ned visceral sensations as introceptive. Such 

introceptive signals provide important homeo-

static information and are closely linked to auto-

nomic function. Introception is also associated 

with a strong motivational dimension. For 

example, hunger triggers complex behavioral 

responses that ultimately result in food intake. The 

level of complexity increases even further as moti-

vation and emotion are closely related, which may 

explain why humans rate the unpleasantness of 

visceral events (e.g. rectal distension) higher than 

that of similarly intense somatic stimuli (e.g. local 

pressure)  [1] . 

 Visceral pain is associated with changes in 

autonomic function that may be cause and/or 

consequence of the underlying painful disorder 

and often complicate treatment. This interrela-

tionship affects pain management, as medications 

may also infl uence organ function (e.g. constipa-

tion with opioids). The affective dimensions of 

pain are quite prominent, especially if essential 

and typically pleasant activities of daily life such as 

eating become triggers of pain or other unpleasant 

sensations.  

  Basic  m echanisms of  v isceral  p ain 

 Investigating pain mechanisms largely focuses on 

nociception, which links a noxious stimulus to 

perception and behavioral responses. While this 

concept is not entirely correct, it enables us to 

investigate and treat components that contribute 

to pain. 

  Molecular  m echanisms of 
 v isceral  s ensation 

 Based on the link between activation of peripheral 

afferents and perception, we should be able to 

blunt or even block pain by interfering with the 

molecules that translate a noxious stimulus 

into action potentials discharged by nociceptive 

neurons. Several candidate molecules have 

emerged. Using pharmacologic tools or experi-

ments with knockout animals, three members of 

the transient receptor potential family of ion 

channels (TRPV1, TRPV4, TRPA1) appear to have 
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Vagal afferent input has a role in the regulation 

of autonomic and homeostatic functions and is 

important in nausea, cough and dyspnea, or 

complex sensations, such as hunger or satiety, but 

likely contributes little to acute pain. Spinal affer-

ents have their cell bodies in dorsal root ganglia and 

project to second order neurons within the spinal 

cord, which will send information rostrally through 

the spinothalamic tract and dorsal column. Second 

order neurons in the spinal cord typically receive 

convergent input from cutaneous sites, which pro-

vides the structural basis for pain referral.  

  Central  p rocessing of  v isceral  s ensation 

 Perception requires the activation of higher corti-

cal structures. Detailed psychophysical experi-

ments coupled with functional brain imaging 

revealed a matrix of structures activated by painful 

stimuli, discussed in more detail in Chapter  3 . 

Despite similarities, some differences are emerging 

between visceral and somatic sensation. Visceral 

sensations typically activate the anterior portion of 

the insular cortex with relatively limited activity in 

the somatosensory cortex. Consistent with the 

more signifi cant emotional impact, visceral pain is 

associated with more activity in the rostral cingu-

late cortex and amygdyla  [5] .  

  Sensitization and  v isceral  p ain 

 We can typically describe the relationship between 

a stimulus and the related sensory response as a 

stimulus response function. More than 30 years 

ago, clinical studies in patients with irritable bowel 

syndrome (IBS) fi rst demonstrated a shift of this 

stimulus – response function to greater sensitivity. 

Many subsequent studies suggest that sensitization 

of sensory pathways and processing contributes 

to the pathogenesis of chronic visceral pain syn-

dromes. Sensitization can be caused by peripheral 

and/or central mechanisms. Experimentally 

induced gastrointestinal infl ammation increases 

the excitability of primary afferent neurons. A 

variety of mediators have been identifi ed as likely 

contributors, including prostaglandins, bradyki-

nin, interleukins, cytokines and also several 

an important role in responses to high intensity 

mechanical stimulation during visceral distension 

 [2] . Purinergic receptors, which are activated by 

ATP, may also contribute to visceral sensation and 

pain. These receptors require ATP release from 

neighboring cells, thus functionally linking the 

nervous system to other structures, such as the epi-

thelium. The importance of epithelial signals has 

long been recognized in gastrointestinal physiol-

ogy, with specialized enteroendocrine cells releas-

ing mediators, which in turn activate primary 

afferent neurons. The best - characterized signaling 

cascade involves the release of serotonin, which 

initiates local refl exes and activates extrinsic 

afferents that may lead to conscious perception of 

visceral stimuli  [3] . Recent evidence points to 

endocannabinoids as another signaling system 

that modulates visceral sensation and function. 

Animal experiments and human data have clearly 

established a role for cannabinoid receptors in reg-

ulation of gastrointestinal motility and transit, 

which may have therapeutic potential but also 

contribute to adverse effects. While effective as 

antiemetics, cannabinoid agonists have not yet 

demonstrated analgesic properties in visceral pain 

in humans  [4] .  

  Structural  e lements of  v isceral  s ensation 

 The density of visceral afferent innervation is rela-

tively low. Many sensory neurons have multiple 

receptive fi elds within one organ. Most visceral 

afferents are polymodal, meaning they respond to 

more than one stimulus modality. These anatomic 

and physiologic fi ndings correlate with the clinical 

observation that visceral sensations are poorly 

localized and do not reliably refl ect the underlying 

stimulus modality. 

 Except for pelvic structures, all viscera receive a 

dual sensory innervation with spinal and vagal 

afferents. Pelvic organs are also innervated by two 

distinct sensory pathways, which both project to 

the spinal cord via the lower splanchnic and pelvic 

nerve, respectively. The cell bodies of vagal sensory 

fi bers are located in the nodose and the slightly 

more rostral jugular ganglion, with central termi-

nation projecting directly to brainstem nuclei. 
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tion. Despite the resulting complexity, several 

strategies have been tested across different patient 

groups. 

  Interventions  t argeting 
 p eripheral  p athways 

 A variety of strategies have been developed to 

block the signal transduction and transfer of noci-

ceptive neurons, with mixed and inconclusive 

results. Considering the preferential distribution of 

the vanilloid receptor TRPV1 on likely nociceptive 

neurons, antagonists and receptor desensitization 

through agonist application have been used in pre-

clinical studies and/or small clinical studies. While 

promising, the approach is not ready for routine 

use. Rather than targeting a specifi c ion channel or 

a subgroup of nerve endings, one could less selec-

tively suppress afferent input, for example by using 

local anesthetics. Topical administration of lido-

caine has demonstrated some benefi t in small 

studies. However, the need for repeated adminis-

tration (e.g. lidocaine enemas) limits its utility in 

the management of chronic visceral pain syn-

dromes  [8] . Peripherally acting k - opioid receptor 

agonists of the arylamide family have been shown 

to block sodium channels and have decreased vis-

ceral hypersensitivity in animal studies. However, 

clinical studies do not show a convincing analgesic 

effect in patients with visceral pain. Pregabalin 

and gabapentin interact with the  α  2  δ  subunit of 

voltage - sensitive calcium channels and thus target 

peripheral and central nociception. Available evi-

dence suggests improved responses to acute experi-

mental visceral pain, but no signifi cant change in 

disease - related chronic pain ratings  [9] . 

 The complexity of visceral innervation with 

bilateral afferent input and spinal as well as vagal 

sensory pathways complicates the practical use of 

regional blocks. Depending on the primary loca-

tion and presumed etiology of the pain syndrome, 

three anatomically distinct areas are currently 

treated through such blocks, even though evidence 

supporting their effi cacy is still limited. Small case 

series suggest a potential benefi t of stellate gan-

glion block in select patients with refractory angina 

symptoms  [10] . Splanchnic or celiac blocks have 

neurotrophic factors. Considering the importance 

of neurotrophic factors in maintaining or modulat-

ing the function of nerve cells, these signaling 

pathways may have a special role in chronic pain 

syndromes. Extensive experimental data show 

changes in the properties of second order spinal 

neurons and more rostrally located areas of the 

central nervous system, which are at least in part 

mediated through glutamate acting on N - methyl

 - D - aspartate (NMDA) receptors. 

 More than 10 years ago, researchers suggested 

that two distinct mechanisms contribute to the 

development of visceral hyperalgesia: hypersensi-

tivity, as described above, and hypervigilance  [6] . 

Hypervigilance is defi ned by a focus on visceral 

symptoms, typically driven by anxiety and cogni-

tive appraisal of symptoms (e.g. catastrophizing), 

which results in enhanced perception of visceral 

input (see also Chapter  4 ).  

  Pain without  p eripheral  i nput 

 The mechanisms of hypersensitivity described 

above are all based on shifts in the causal relation-

ship between a noxious stimulus, its perception 

and the reaction of the organism. However, the 

model fails to explain chronic pain that is present 

without any peripheral input. While such a sce-

nario runs counter to our training and practice, it is 

clinically quite relevant. For example, patients with 

IBS reported visceral pain in response to a visual 

stimulus that had previously been linked to painful 

colorectal distension. Functional brain imaging 

performed during such  “ conditioned ”  pain showed 

activation patterns that were quite similar to those 

seen during actual painful visceral stimulation  [7] . 

Neuroaxial blocks to the point of complete surgical 

anesthesia eliminated pain in less than 50% of 

patients with chronic pancreatitis.   

  Evidence -  b ased  t reatment 
 s trategies 

 The multiple organ systems that may be directly 

or indirectly involved in visceral pain syndromes 

often lead to very different symptoms, from palpi-

tation or shortness of breath to nausea or constipa-
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  Antidepressants 

 Based on studies showing a potential benefi t in 

neuropathic pain, tricyclic antidepressants (TCAs) 

were employed in patients with visceral pain syn-

dromes. While several studies reported changes in 

sensory thresholds or global improvement, results 

varied  [12] . Consistent with meta - analyses, the 

largest trial did not show a signifi cant benefi t of 

desimpramine for patients with IBS when exam-

ined based on an intention - to - treat analysis, which 

may in part be because of the high incidence of 

adverse effects and patient withdrawals. In a  “ per -

 protocol analysis ”  antidepressants were superior to 

placebo, providing some, albeit less than convinc-

ing rationale for their use in clinical practice  [13] . 

With the advent of newer agents, selective serot-

onin reuptake inhibitors (SSRIs) have also been 

tested in the management of patients with chronic 

visceral pain. Results were mixed but do not support 

signifi cant benefi t of SSRIs in visceral pain. To 

date, only one serotonin/norepinephrine reuptake 

inhibitor (venlafaxine) has been systematically 

examined in patients with chronic visceral pain 

and was not found to be superior to placebo  [14] .  

  Psychologically  b ased  i nterventions 

 Based on the importance of anxiety and depression 

in chronic visceral pain syndromes, psychological 

interventions may have an important role in their 

management. Several studies have examined the 

effects of cognitive behavioral therapy and hypno-

therapy in different patient groups. While the 

effects on pain rating vary, most investigations 

demonstrate an improvement in global well - being 

scores that may be maintained for years after com-

pletion of treatment  [15] .   

  Alternative and  c omplementary 
 t herapies 

 With the limited treatment options and often per-

sistent symptoms, the use of alternative medical 

approaches from dietary changes to therapeutic 

writing is widespread  [16] . Very few studies have 

systematically evaluated the effectiveness of these 

been examined more extensively, mostly in 

patients with advanced pancreatic adenocarci-

noma. Current evidence supports a signifi cant, 

albeit transient, improvement in pain control with 

decreased opioid use (Chapter  19 ). Uterine nerve 

ablation and/or presacral neurectomy are used in 

women with chronic pelvic pain associated with 

dysmenorrhea  [11] . A single small randomized 

controlled trial suggests a small increase in effi cacy 

of this approach compared with medical manage-

ment, but will require confi rmation through a 

larger study with longer follow - up.  

  Interventions  t argeting 
 v isceral  c ontractions 

 Intermittent visceral pain is often associated with 

changes in smooth muscle activity, which 

may secondarily increase afferent input. Reducing 

contractility, for example with anticholinergics, 

has demonstrated some benefi t in patients with 

IBS  [5] . Considering the importance of prostag-

landins in uterine contractions, non - steroidal 

anti - infl ammatory drugs (NSAIDs) are helpful in alle-

viating uterine cramps. One trial showed benefi t of 

inhaled beta - adrenergic agonists in proctalgia 

fugax, a disorder characterized by intense anal 

pain, mediated by internal anal sphincter contrac-

tions. Considering the importance of serotonin in 

gastrointestinal physiology, several drugs interfer-

ing with serotonin receptor signaling have been 

examined, but none showed convincing effects on 

visceral pain.  

  Interventions  t argeting 
 c entral  p rocessing 

  Centrally  a cting  a nalgesics 

 Opioids certainly blunt visceral pain. Yet, concerns 

about dependence, abuse and long - term effects 

certainly argue against their widespread use in 

common benign disorders. In addition, opioid side 

effects from nausea to constipation target visceral 

function. Nevertheless, opioids remain the main-

stay of medical therapy for acute visceral pain and 

chronic pain associated with pancreatitis or pan-

creatic cancer.  
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ments have typically been exhausted. Nevertheless, 

we outline algorithms for the more common vis-

ceral pain syndromes to provide some guidance for 

a rational approach in these patients. 

  Non -  c ardiac  c hest  p ain 

 Non - cardiac chest pain (NCCP) is typically an 

intermittent non - exertional pain that is not associ-

ated with dyspnea or other symptoms suggesting a 

cardiac etiology. The most common cause of NCCP 

is gastroesophageal acid refl ux. Thus, the most 

cost - effective approach is an empiric trial of high 

dose acid suppression, which may even function as 

a diagnostic tool. If this step fails, compliance, 

appropriate dosing and timing of medication use 

should be checked before contemplating further 

steps, which will depend on the presence of associ-

ated symptoms (Figure  32.1 )  [19] .    

  Functional  d yspepsia 

 Dyspeptic symptoms are quite common with an 

estimated prevalence of up to 15% in the general 

population. Pain or discomfort are primarily local-

ized in the epigastric area and typically show an 

association with food intake. Considering the 

interventions in visceral pain. Of the different 

herbal remedies, only peppermint oil and capsai-

cin have some empiric support, suggesting utility 

in IBS or functional dyspepsia, respectively. While 

many case series indicate a potential benefi t of acu-

puncture, a large and well - designed trial did not 

demonstrate any benefi t compared to sham treat-

ment  [17] . Considering the likely interaction 

between luminal contents and visceral function 

and sensation, dietary intervention or alterations 

of the microbial fl ora within the gastrointestinal 

tract are intuitively attractive for patients with IBS 

or functional dyspepsia. Initial evidence supports a 

potential benefi t of probiotics or restrictive diets in 

some patient subgroups  [18] . However, results are 

inconclusive and such strategies should not yet be 

included in the routine treatment of visceral pain 

syndromes.   

  Management of  c ommon  v isceral 
 p ain  s yndromes 

 By the time patients seek specialized help to 

manage pain or discomfort most of the affected 

individuals have already been evaluated exten-

sively and tried a variety of different treatment 

approaches. Consensus or evidence - based treat-

     Figure 32.1     Diagnostic and thera-
peutic approach in patients with non -
 cardiac chest pain. PPI, proton pump 
inhibitor  .  
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as most patients had an idiopathic form of pan-

creatitis, which is relatively rare in most developed 

countries.  

  Irritable  b owel  s yndrome 

 IBS is the most common gastrointestinal disease 

associated with discomfort and pain. The clinical 

manifestations vary substantially, including 

patients with severe diarrhea as well as individuals 

with signifi cant constipation. Independent of the 

clinical scenario, dietary adjustments and lifestyle 

modifi cation may benefi t patients with IBS. While 

this consensus is largely based on expert opinion, 

costs and risks of thorough dietary assessment and 

counseling are minimal. Beyond such general 

advice, most specifi c treatment strategies should be 

based on the dominant complaint. Diarrhea -

 predominant IBS may benefi t from antidiarrheals 

or cholestyramine. In refractory patients, other 

options exist, but generally require close monitor-

ing or more extensive testing, and should thus be 

guided by gastroenterologists. If the patient prima-

rily complains about constipation, laxatives gener-

ally improve bowel patterns. If pain persists or is 

the dominant symptom, current evidence pro-

vides some, although not very convincing, support 

importance of gastric acidity in foregut disorders, 

therapies primarily rely on empiric acid suppres-

sion, unless alarm symptoms, such as weight loss 

or bleeding, are present. While infections with 

 Helicobacter pylori  may contribute to chronic dys-

peptic symptoms, the low prevalence in Western 

countries argues against a practice that routinely 

looks for infectious gastritis as the initial step 

(Figure  32.2 )  [20] .    

  Chronic  p ancreatitis 

 Chronic pancreatitis typically causes signifi cant 

pain, which may decrease with the development of 

atrophy during disease progression. Most patients 

will receive opioids, which is problematic consid-

ering the importance of substance abuse (i.e. alco-

holism) as the most common cause for chronic 

pancreatitis in Western countries. While localized 

nerve blocks can be performed relatively easily, 

they only provide transient if any benefi t. Strategies 

to improve pain by inhibiting pancreatic stimula-

tion through oral administration of pancreatic 

enzymes are often used but have not consistently 

shown benefi t  [21] . A recent well - designed study 

suggests a signifi cant benefi t of antioxidants  [22] . 

While promising, the results cannot be generalized 

     Figure 32.2     Diagnostic and thera-
peutic approach in patients with dys-
peptic symptoms in countries with 
low prevalence of  Helicobacter pylori  
infection. NSAID, non - steroidal anti -
 infl ammatory drug.  

DyspepsiaSymptomatic

Stop NSAID

NSAID use
Age < 40y

No alarm symptoms
Age > 40y

Alarm symptoms

Diagnostic
testing

positive

Specific
therapy

positivenegative
Antidepressant
Psychotherapy

Non-responder

Empiric therapy
Acid suppression

negative

Diagnostic
testing

Responder



Visceral pain Chapter 32

273

be benefi cial. Although operative interventions are 

often used, the true effi cacy of surgical approaches 

has not been systematically examined with ade-

quate follow - up  [11] .   

  Conclusions 

 Chronic visceral pain, from non - cardiac chest pain 

to IBS, is common. The underlying cause and/or 

associated changes in visceral function vary tre-

mendously. Compared with somatic pain syn-

dromes, visceral pain carries a more signifi cant 

emotional burden. Treatment is complicated by 

the fact that many of the medications used for 

management of chronic pain exhibit a high inci-

dence of adverse effects on autonomic function. As 

with all chronic pain conditions, a multidiscipli-

nary approach is required treating pain, clinical 

manifestation of organ or organ system dysfunc-

tion as well as psychosocial factors.  
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   Introduction 

 Chronic pelvic pain is a common disorder in 

women, with a prevalence of about 4%  [1] ; similar 

to the prevalence of migraine headaches and 

asthma. It is a frequent reason for outpatient visits 

to doctors. Women with chronic pelvic pain not 

infrequently also have limited function or disabil-

ity, marital problems or divorce, and often have 

been subjected to multiple surgical treatments 

without much benefi t. 

 Chronic pelvic pain is defi ned as non - cyclic 

pelvic or lower abdominal pain of greater than 3 – 6 

months ’  duration. Traditionally, chronic vulvar 

pain is not included based on its anatomic loca-

tion, but it is discussed in this chapter as part of 

genital pain. Note that a specifi c diagnosis is not 

necessary for the diagnosis of chronic pelvic pain, 

and indeed sometimes chronic pain itself is the 

only or best diagnosis. Chronic pelvic or urogenital 

pain may have multiple etiologies, and often mul-

tiple etiologies exist at once. Some of these disor-

ders have no cure so naturally lead to the chronic 

nature of chronic pelvic pain, but why other etiolo-

gies lead to chronic pain are less understood. 

Although most etiologies of pelvic pain may start 

as visceral or somatic nociceptive pain, neuro-

pathic pain or centralization of pain may occur, so 

that the pain is maintained regardless of the status 

of the original source of pain. 

 The differential diagnoses of the disorders associ-

ated with chronic pelvic pain are very broad. 

Visceral sources of pain include the gastrointesti-

nal tract, the urologic system and the reproductive 

system. Somatic sources of chronic pain in this 

area include the musculoskeletal system and the 

neurologic system. In a large British primary care 

study, chronic pelvic pain was more often related 

to the gastrointestinal tract and urinary system 

than to the reproductive system  [1] . Although 

many etiologies of chronic pelvic pain are not 

gender - specifi c, this discussion focuses on chronic 

pelvic pain in women. Disorders that have strong 

evidence of a causal relationship with chronic 

pelvic pain include interstitial cystitis, irritable 

bowel syndrome (IBS), constipation, endometrio-

sis and abdominal wall myofascial pain. For many 

disorders, there is only limited evidence that the 

disease leads to chronic pain. For a list of diagnoses 

commonly associated with chronic pelvic pain see 

Table  33.1 .   

 Diagnosis is mostly based on a thorough history 

and physical examination. Because the etiologies 

of pain are diverse, both the history and examina-

tion must cover multiple organ systems. A good 
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 The physical examination is performed to iden-

tify any anatomic sources of the patient ’ s pain. It is 

important to isolate and examine the musculoskel-

etal, gastrointestinal, urinary, reproductive and 

neurological systems during the evaluation to pin-

point specifi c diagnoses if present. In particular, 

history will include details of the pain itself 

including quality, severity, timing and location, 

preferably mapped by the patient on a diagram of 

the body; a psychosocial history; questions regard-

ing bowel and bladder symptoms and a depression 

screen. 

  Table 33.1    Conditions that may cause or exacerbate pelvic and urogenital pain, by level of evidence. 

   Level of evidence     Gastrointestinal     Gynecologic     Urologic     Musculoskeletal  

  Level A    Irritable bowel 

syndrome  

  Endometriosis    Interstitial 

cystitis  

  Abdominal wall Myofascial 

pain (trigger points)  
      Constipation    Gynecologic 

malignancies  

  Bladder 

malignancy  

  Pelvic fl oor tension myalgia  

      Infl ammatory 

bowel disease  

  Ovarian retention 

syndrome (residual 

ovary syndrome)  

  Radiation 

Cystitis  

  Neuralgia of iliohypogstric, 

ilioinguinal, and/or 

genitofemoral nerve  
      Carcinoma of the 

colon  

  Ovarian remnant 

syndrome  

      Peripartum pelvic pain 

syndrome  
          Pelvic congestion 

syndrome  

        

          Pelvic infl ammatory 

disease  

        

          Vestibulodynia          
          Vulvodynia          
  Level B        Adhesions    Urethral 

diverticulum  

  Neoplasia of spinal cord 

or sacral nerve  
          Benign cystic 

mesothelioma  

      Coccygodynia  

          Leiomyomata        Lumbar disk herniation  
          Postoperative 

peritoneal cysts  

        

  Level C    Colitis    Adenomyosis    Chronic urinary 

tract infection  

  Compression of lumbar 

vertebrae  
      Chronic 

intermittent 

bowel 

obstruction  

  Atypical 

dysmenorrhea  

  Recurrent acute 

cystitis  

  Degenerative joint disease  

      Diverticulosis    Adnexal cysts    Recurrent acute 

urethritis  

  Hernias (ventral, inguinal, 

femoral, spigelian)  
          Cervical stenosis    Urolithiasis    Thoracolumbar facet 

syndrome  
          Chronic endometritis          
          Residual accessory 

ovary  

        

          Genital prolapse          
          Endosalpingiosis          

   Level A: good and consistent scientifi c evidence of causal relationship to chronic pelvic pain.  

  Level B: limited or inconsistent scientifi c evidence of causal relationship to chronic pelvic pain.  

  Level C: causal relationship to chronic pelvic pain based on expert opinions.   
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are evaluated after intravesical instillation of water 

and then with 40   mL potassium chloride. Most 

people with interstitial cystitis will have pain and 

urgency with the potassium instillation. Many cli-

nicians currently make the diagnosis based on 

clinical criteria only, without performing either 

cystoscopy or potassium sensitivity testing. 

 Endometriosis is the presence of histologically 

confi rmed endometrial glands and/or stroma 

outside of the endometrium and myometrium. 

Endometriosis - associated pelvic pain usually 

begins as cyclic menstrual pain or dysmenorrhea 

but can progress to constant pain with premen-

strual and menstrual exacerbations. Patients may 

also present with an adnexal mass (endometrioma) 

or infertility. Physical examination is often normal, 

but sometimes shows evidence of scarring with 

malposition of the uterus or cervix, palpable tender 

endometriotic nodules or an adnexal mass. 

 Vestibulodynia (also called provoked localized 

vulvodynia or vulvar vestibulitis) is a chronic 

recurrent vulvar pain with abnormal vestibular 

tenderness to cotton - tip applicator palpation (pos-

itive  “ Q - tip test ” ) at the minor vestibule, external 

to the hymeneal ring. Frequently, the woman is 

unable to use tampons and unable to have coitus 

because of pain. Pain with speculum insertion is 

almost always present. The  “ Q - tip test ”  consists of 

gentle palpation of the external genitalia and 

vagina with a cotton swab; tenderness is limited to 

the vestibule in patients with vestibulodynia. It is 

important that candidiasis or dermatoses are 

excluded during the evaluation. 

 Many of the diagnoses associated with chronic 

pelvic pain need no diagnostic laboratory or 

imaging studies, so routine testing, such as barium 

enemas, colonoscopy, laparoscopy or intravenous 

pyelography, is not always necessary. Diagnostic 

testing should be based on the history and physical 

examination evaluations. For example, diagnostic 

laparoscopy is valuable if chronic pain is thought 

to be caused by endometriosis or pelvic adhesive 

disease, but not if interstitial cystitis or IBS seem 

to be the most likely associated disorders. A nega-

tive laparoscopy should never be used to tell a 

patient that she has no diagnosis or that her pain is 

not real. 

the pelvic examination for chronic pelvic pain is 

different from the traditional bimanual pelvic 

examination in that it is performed with one fi nger 

of one hand so that focal areas of tenderness that 

reproduce the patient ’ s baseline pain can be sought 

in bony, nervous, muscular and visceral structures 

(referred to as a  “ pain - mapping exam ” ). For details 

on conducting the physical examination, see 

Clinical Gynecologic Series: an Expert ’ s View on 

Chronic Pelvic Pain    [2] . 

 Presentations of some of the most common dis-

orders associated with chronic pelvic pain are out-

lined here. IBS is the most common diagnosis in 

women with chronic pelvic pain. Diagnosis is 

based on history but laboratory data may help 

differentiate it from an infectious or infl ammatory 

process. Symptoms must include chronic abdomi-

nal pain and abnormal bowel habits. Because these 

symptoms are often subjective and vary greatly 

among individuals, it may be useful to use stand-

ardized criteria for the diagnosis of IBS such as the 

Rome criteria. The most recent criteria (Rome III) 

are recurrent abdominal pain or discomfort for at 

least 3 days per month in the last 3 months associ-

ated with two or more of the following: pain 

improves with defecation, onset of pain is associ-

ated with a change in frequency of stool or onset of 

pain is associated with a change in form or appear-

ance of stool  [3] . 

 The diagnostic criteria for interstitial cystitis, 

now often referred to as painful bladder syndrome 

or bladder pain syndrome, are somewhat contro-

versial. Most often it is a clinical diagnosis charac-

terized as pelvic pain, pressure or discomfort 

related to the bladder, associated with a persistent 

urge to void or urinary frequency in the absence of 

infection or other urinary tract pathology. Patients 

with interstitial cystitis usually have nocturia as 

well as daytime frequency. The fi nding of bladder 

mucosal hemorrhages or glomerulations at the 

time of cystoscopy with hydrodistention has tradi-

tionally been considered the gold standard for 

diagnosis, but there is clear evidence that both 

false negative and false positive fi ndings are rela-

tively common with cystoscopic hydrodistention. 

An offi ce screening test for interstitial cystitis is the 

potassium sensitivity test; a patient ’ s symptoms 
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suppressing growth and activity of endometriosis 

lesions. The most extensively studied medical 

treatment for endometriosis is of gonadotropin -

 releasing hormone agonists (GnRH - a). In a rand-

omized controlled trial of empiric treatment with 

the GnRH - a depot leuprolide, patients with sus-

pected endometriosis based on extensive clinical 

evaluation (without laparoscopies) were treated 

with leuprolide or placebo for 3 months  [5] . Some 

81% of patients on leuprolide had pain relief, com-

pared with 39% of patients who received placebo. 

Most of the patients in this study had confi rmation 

of the diagnosis of endometriosis when laparo-

scopies were carried out after the 3 month trial. 

Duration of treatment with GnRH agonists is asso-

ciated with loss in bone mineral density over time. 

Treatment should be limited to 6 months at a time 

to limit adverse affects or add - back therapy of 

estrogens and/or progesterone can be used concur-

rently to minimize loss of bone density. Add - back 

therapy limits bone density loss but may lead to 

side effects such as breakthrough bleeding and 

pain symptoms. Combination oral contraceptives 

are often used to treat endometriosis in either 

cycling or continuous form, but are not as well 

studied in clinical trials for this purpose. Progestin 

only treatment is another option and its effi cacy 

has been confi rmed in clinical trials. Norethindrone 

acetate and medroxyprogesterone acetate are the 

progestins that have been shown to be effective in 

clinical trials of treatment of endometriosis -

 associated pelvic pain. Medical treatments are only 

effective while the woman is actively taking the 

medicine; effects wear off soon after discontinuing 

treatment. In summary, medical treatment options 

include daily oral progestins, cyclic or continuous 

oral contraceptives, or GnRH agonists alone for up 

to 6 months or longer with add - back therapy. 

 Surgical treatment options include laparoscopic 

treatment of endometriosis. Laparoscopy may also 

be diagnostic, as biopsies taken during laparoscopy 

may confi rm the diagnosis. Two blinded rand-

omized controlled trials have been carried out con-

fi rming the effi cacy of conservative surgical 

treatment of endometriosis for alleviating pelvic 

pain  [6,7] . Performing presacral neurectomy at the 

time of endometriosis surgery has been shown to 

 Like many sources of chronic pain, treatment 

options for chronic pelvic or urogenital pain are 

usually not curative. Instead, the goal of treatment 

is control of symptoms and for improved function 

and activity. Treatment can be pain - specifi c for 

chronic pain itself or disease - specifi c, meaning it 

targets the diagnoses that are contributing to the 

patient ’ s pain. A patient ’ s treatment regimen may 

often include both of these treatment options.  

  Pain -  s pecifi c  t reatment 

 Education, reassurance and a good patient –

 physician relationship go a long way in treating 

chronic pain conditions. Often, a patient with 

chronic pelvic pain has been to many doctors and 

simply listening to their story and believing their 

symptoms benefi ts them. Medical treatment for 

chronic pain includes analgesics such as aspirin, 

acetaminophen, non - steroidal anti - infl ammatory 

medications and opiates. Opiates for chronic pain 

should be used after other analgesics have failed 

and when there is a need to improve the patient ’ s 

level of functioning or activity. Opiates used for 

chronic pain should be taken on a regular schedule 

instead of as needed. Medical management may 

also include antidepressants, especially tricyclic 

antidepressants because they can help improve 

pain tolerance and sleep habits separately from 

their antidepressive qualities. Anticonvulsants 

such as gabapentin or pregabalin are often used in 

medical treatment, especially if neuropathic pain 

is a possible component of the patient ’ s pain. 

Further detail is summarized in a recent review on 

the management of chronic pelvic pain  [4] .  

  Disease -  s pecifi c  t reatment 

 For brevity, specifi c treatment options for only the 

most common disorders causing chronic pelvic or 

urogenital pain are discussed here. 

  Endometriosis 

 Endometriosis can be treated medically and surgi-

cally. Medical treatment usually involves hormo-

nal suppression of ovarian cycling, with the goal of 
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that 4 - month treatment with amitriptyline helped 

with pain and urgency symptoms in interstitial 

cystitis or painful bladder syndrome but was not 

statistically signifi cant in improving urinary fre-

quency when compared with placebo  [12] .  

  Vestibulodynia/ p rovoked  l ocalized 
 v estibular  p ain 

 Medical treatment of localized provoked vestibulo-

dynia include topical treatments such as 5% 

lidocaine and systemic medications such as tricy-

clic antidepressants. About half the women who 

self - treated with topical lidocaine reported a 50% 

improvement in symptoms  [13] . The most effec-

tive treatment for localized provoked vestibulody-

nia is surgery in the form of a vulvar vestibulectomy; 

success rates are between about 60% and 90%. 

The effi cacy of surgical treatment has been con-

fi rmed by a randomized clinical trial  [14] . However, 

because surgical therapy is more invasive, it is 

often offered only if medical management is 

ineffective.   

  Conclusions 

 Because chronic pelvic pain is relatively common 

among women and the differential diagnoses are 

so broad, it is important for healthcare providers 

across many specialties to be familiar with the 

commonly associated disorders and the idea that 

chronic pain itself may be the most important or 

possibly the only diagnosis. Having a physician 

listen and then validate the patient ’ s chronic 

pelvic pain is an important component of treat-

ment. Finally, fi rst line treatment may often be 

offered regardless of the provider ’ s specialty, 

decreasing the time the woman searches for care 

before she starts getting help for her chronic pain.  
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   Introduction 

 Neuropathic pain (NP), defi ned as  “ pain arising as 

a direct consequence of a lesion or disease affecting 

the somatosensory system ”   [1]  is a challenge to 

healthcare providers as it is common, often under -

 diagnosed, under - treated and, when severe, associ-

ated with suffering, disability and impaired quality 

of life. Standard treatment with conventional anal-

gesics does not typically provide effective relief 

of pain. 

 In population - based studies the prevalence of 

pain with neuropathic characteristics is 7 – 8%, 

including mild cases with no need for sympto-

matic treatment. The most common reasons for 

NP are radiculopathy, diabetic polyneuropathy 

and nerve trauma including postoperative neural-

gia. As the prevalence of diabetes is expected to 

double over the next two decades, the prevalence 

of painful diabetic neuropathy is presumably 

increasing. Herpes zoster, degeneration of the 

spine and stroke are common in the elderly and 

cause chronic NP in a substantial number of 

people. As the proportion and number of elderly is 

increasing worldwide, the prevalence of these NP 

conditions is rising. 

 Unlike nociceptive pain, which is caused by 

physiological activation of peripheral nociceptive 

nerve terminals to threat of tissue damage, chronic 

NP has no benefi cial effect. It can arise from 

damage to the nerve pathways at any point from 

the terminals of the peripheral nociceptors to the 

cortical neurons in the brain. NP is classifi ed as 

central (originating from damage of brain or spinal 

cord) or peripheral (originating from damage in 

peripheral nerves, plexus or roots). NP is also clas-

sifi ed on the basis of the character of the insult to 

the nervous system (e.g. infl ammatory, metabolic, 

vascular or mechanical). Only a small minority 

(5%) of patients with peripheral nerve injury 

develop NP, whereas in spinal cord injury the per-

centage is at least 50%. It is not known why the 

same condition is painful in some patients and 

painless in others. 

 Currently, a mechanism - based classifi cation of 

NP is not possible, as the detailed pain mechanisms 

in an individual case cannot be identifi ed. 

Furthermore, one mechanism can be responsible 

for many different symptoms, and the same 

symptom in two patients can be caused by differ-

ent mechanisms  [2] . As NP can coexist with nocic-

eptive pain, clinicians should try to identify 

different pain components and treat each of them 

according to the best available evidence.  
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pathways, as well as microglia and astrocytes  [3] . 

When the neural damage is partial, the remaining 

neural connections may be facilitated as a result of 

these secondary changes, leading to positive 

sensory symptoms (paraesthesia and spontaneous 

pain) and signs (hyperalgesia and allodynia, 

mostly to mechanical or cold stimuli). (For further 

discussion of mechanisms see Chapter  3 .)   

 The coexistence of negative and positive sensory 

phenomena within the same region is prototypical 

for patients with NP. The spatial distribution of 

these symptoms and signs and the distribution of 

the projected pain sensation provide information 

on the neuroanatomic site of neural damage. 

Current and future therapies for NP are directed 

at central and peripheral nociceptive signal 

processing (centrally and peripherally acting anal-

gesics, modulators of endogenous pain control 

systems), ectopic impulse generation (local anes-

thetics) and at the pathophysiological processes of 

degeneration, regeneration and reorganization  [4] . 

In general, systemic NP medication has to pass the 

blood – brain barrier in order to reach its target. 

Such a barrier is also present in the peripheral 

nervous system, but the blood – nerve barrier is 

leaky in the dorsal root ganglion and in peripheral 

nerve infl ammation.  

  Clinical  p icture 

 NP can be spontaneous (stimulus - independent) or 

elicited by a stimulus (stimulus - evoked pain). 

Spontaneous pain is often described as a constant 

burning sensation  [5] , but it may also include 

intermittent shooting lancinating sensations, elec-

tric shock - like pain and dysesthesia (i.e. an unpleas-

ant abnormal sensation). The pain may also be 

accompanied by paresthesia, an abnormal sensa-

tion that is not unpleasant. Stimulus - evoked pains 

are elicited by mechanical, thermal or chemical 

stimuli. Hyperalgesia consists of an increased pain 

response to a stimulus that is normally painful and 

activates peripheral nociceptive terminals, whereas 

allodynia has been introduced as a term to describe 

pain sensation from a stimulus that does not nor-

mally provoke pain and that does not activate 

nociceptors (such as gentle stroking by a brush), 

  Basic  m echanisms 

 Damage to the somatosensory system leads to neg-

ative sensory symptoms (feeling of numbness) and 

signs (sensory loss to the somatosensory submo-

dalities touch, proprioception, thermoreception, 

nociception or visceroreception). Damaged 

neurons, however, can also develop spontaneous 

activity (e.g. by altered expression of ion channels 

at a neuroma or in the dorsal root ganglion). When 

ectopically generated action potentials are trans-

mitted to the nociceptive network in the brain, 

this results in a pain sensation that is projected to 

the receptive fi eld of the damaged neural structure 

(Figure  34.1 ). Peripheral nerve damage can also 

lead to secondary changes within the central 

nervous system, including altered synaptic con-

nectivity and receptive fi eld reorganization. These 

secondary changes involve local excitatory and 

inhibitory neurons, ascending and descending 

     Figure 34.1     Projected pain. Damage to a peripheral nerve 
may lead to action potential generation at the site of 
damage. When these action potentials reach the nocicep-
tive network in the brain, the resulting pain sensation is 
projected into the peripheral receptive fi eld of the damaged 
nerve, where this activity would normally originate. Thus, 
pain in a body part may result from damage to that body 
part itself, or to any site along the neural pathways con-
necting that body part with the brain. Based on Treede 
(2001) Kapitel A3, In: Zenz, Jurna (Hrsg.) Lehrbuch der 
Schemerztherapie, Fig. 11.  

Nerve damage

Impulse conduction

Brain activation

Pain projection
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tion. In the neurological examination the signs are 

repeatable, and the location of lesion is concluded 

on the basis of the neurological signs. In addition 

to the sensory examination, the motor assessment 

(muscle strength, tonus, coordination and fl uency 

of movements), examination of tendon refl exes 

and examination of cranial nerves are performed. 

Assessment of the peripheral autonomic nervous 

function (warmth and color of skin, sudomotor 

function) is important especially when a complex 

regional pain syndrome is suspected.  

  Other  d iagnostic  p rocedures 

 Sometimes the diagnosis is straightforward (e.g. NP 

after an obvious nerve lesion during surgery or 

post - herpetic neuralgia after shingles). In these 

cases no additional tests are needed. If a patient has 

stocking and glove - type pain location (Figure 

 34.2 ), then one might consider nerve conduction 

studies (NCS) and electromyography (EMG). As 

presented in more detail in Chapter  9 , EMG and 

NCS evaluate large myelinated axons and because 

neuropathic pain is often caused by disease of 

small myelinated A δ  and C fi bers these tests may be 

normal in patients whose condition principally 

affects the small fi bers. The cause of polyneuropa-

thy may be identifi ed further using laboratory tests 

(e.g. full blood count, sedimentation rate, glucose, 

creatinine, alanine transaminase [ALT], glucose 

tolerance test, vitamin B 12 , serum protein immu-

noelectrophoresis and thyroid function). If the 

NCS and EMG are normal it is possible that the 

patient may have pure thin fi ber polyneuropathy. 

In this case additional investigations include quan-

titative sensory testing (QST) (Chapter  9 ), laser 

evoked potential (LEP) and skin biopsy to assess 

small - caliber (C, A δ ) sensory fi bers. These tests are 

not yet available in many centers and one must 

often rely on bedside testing and very good clinical 

examination in order to substantiate the diagnosis. 

The most common cause for thin - fi ber painful 

polyneuropathy is impaired glucose tolerance.   

 In general, the decision about a consultation 

with a specialist should be individualized and 

depends on the clinical picture, the experience 

and training of the clinician, and the availability of 

and thus implies a change in central neural process-

ing  [6] . Additionally, there may be other symp-

toms and clinical fi ndings (e.g. motor paresis, 

muscle cramps, autonomic nervous system signs) 

depending on the site of the lesion. It is not possi-

ble to conclude the etiology of NP from the clinical 

characteristics of pain. 

 Once present, NP pain tends to be long - lasting. 

However, some patients may recover from their 

pain completely, and others may obtain relief by 

pharmacotherapy or learn to cope with their symp-

toms by attending interdisciplinary treatment or 

self - management programs.  

  Clinical  e xamination 

 Assessment of a patient with suspected NP aims at: 

(i) recognition of NP; (ii) localizing of the lesion as 

far as possible (peripheral or central and further 

whether the lesion is in the brain hemisphere, 

brainstem, spinal cord, nerve root, plexus, periph-

eral nerve or its branches); and (iii) diagnosing the 

causative disease or event. In addition, assessment 

of psychosocial aspects is necessary for an individ-

ually tailored management strategy. Possible 

comorbidities such as impaired sleep, anxiety, 

depression, disability and secondary impairment 

in work, family and social life should also be taken 

into account  [7] . 

 The clinical examination of the patient present-

ing with NP is the same as that described for any 

patient presenting with chronic pain (Chapters  7  

and  9 ). The neurosensory examination is particu-

larly important. Sensory testing at the bedside can 

be accomplished with simple tools  [8] . Touch is 

tested with a fi nger or cotton wool, pinprick with a 

wooden cocktail stick, warm and cold with a cold 

and a warm object, and vibration with a tuning 

fork. The response to each stimulus can be graded 

as normal, decreased or increased. The fi ndings in 

the painful area are compared with the fi ndings 

in the contralateral area in unilateral pain, and 

in other sites on the proximal – distal axis in bilat-

eral pain. 

 Identifying a neurological disease or a nervous 

system lesion is based on a systematic search of 

neurological abnormalities in the clinical examina-
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to cope with the situation. The causative disease 

may warrant specifi c treatment (e.g. decompres-

sion of a peripheral nerve entrapment or a nerve 

root compression, medication to reach normogly-

cemia for diabetics to prevent progression of 

neuropathy and other complications, or immu-

nomodulatory treatment of multiple sclerosis) or 

secondary prevention (e.g. commencement of 

antithrombotic medication and control of risk 

factors of atherosclerosis after a stroke).  

  Pharmacotherapy of 
 n europathic  p ain 

 Pharmacotherapy of NP must be individualized. 

NP is treated mainly with antidepressants and 

antiepileptics, whereas simple analgesics have not 

shown effi cacy on NP. Complete pain relief is 

usually not achieved. In meta - analyses, patients 

with at least 50% pain relief are classifi ed as 

responders. Reduction of pain with at least 30% is 

considered clinically relevant. The etiology of NP, 

concomitant chronic medical conditions and their 

medications, individual risks (e.g. previous abuse 

or suicidal history) and costs of treatment need to 

be considered. In addition to pain relief, medica-

tion may provide better sleep, improved mood or 

relief of anxiety. In many cases the side effect 

profi le guides drug selection. 

specialists with relevant expertise. Patients sus-

pected to have NP should be seen by a physician 

who is experienced in assessing somatosensory 

system function. When referring to the neurologi-

cal clinic for further assessment, care should be 

taken to ask for tests of small peripheral fi ber and 

spinothalamic tract system functions, because 

these tests are not yet part of their standard 

repertoire. Tests in a specialized center may include 

conventional electrophysiological procedures, 

quantitative somatosensory testing, neuroimag-

ing, blood and cerebrospinal fl uid samples and less 

conventional laboratory tools to assess the nocice-

ptive pathways in the peripheral and central 

nervous systems. For more detailed information, 

neurological handbooks are recommended.  

  Management of  n europathic  p ain 

 As reviewed in previous chapters, the fi rst step 

is to educate the patient about the cause of 

their pain and approaches to management, which 

include correction of the pathology where possi-

ble, self - management strategies, interdisciplinary 

approaches including therapeutic exercise, 

addressing of psychosocial issues and pharmaco-

therapy. As pain is usually regarded as a threat, 

explaining the character of NP (unnecessary nui-

sance instead of a warning sign) helps the patient 

     Figure 34.2     Examples of pain drawings of neuropathic pain patients. (a) Radicular pain of the right C6 dermatome. (b) 
Painful polyneuropathy.  

(a) (b)
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is compelling animal evidence for combination 

therapy, few human studies evaluating the effi cacy 

of various drug combinations have been published. 

In addition, the risk of side effects may increase 

with combination therapies. A combination of 

gabapentin and an opioid (oxycodone or mor-

phine) achieved better analgesia for neuropathic 

pain than either drug alone  [12] , as did a combina-

tion of nortriptyline with gabapentin  [13]  but the 

dosage may need to be adjusted to improve 

tolerability.   

 Mechanisms of action and dosing of the fi rst line 

NP drugs and opioids are presented in Table  34.1 . 

Adverse drug reactions, precautions and contrain-

dications of drugs recommended for NP are sum-

marized in Table  34.2   [14] .   

 For patients with NP refractory to pharmacologi-

cal therapy  [15]  neuromodulation may be consid-

ered (Chapter  20 ). Spinal cord stimulation (SCS) is 

recommended as a possible treatment for adults 

with chronic pain of neuropathic origin if they 

continue to experience chronic pain (measuring at 

least 50   mm on a 0 – 100   mm visual analog scale) for 

at least 6 months despite standard treatments, and 

have had a successful trial of SCS as part of an 

 Recent evidence - based guidelines, based on 

randomized controlled trials, recommend topical 

lidocaine, tricyclic antidepressants (TCAs), gabap-

entinoids (gabapentin and pregabalin) and 

serotonin - noradrenalin reuptake inhibitors (SNRIs; 

duloxetine and venlafaxine) as the fi rst line choices 

for NP (Figure  34.3 )  [9,10] . Carbamazepine and 

oxcarbazepine are drugs of choice for trigeminal 

neuralgia. When the fi rst line drugs fail to provide 

acceptable pain relief for NP other than trigeminal 

neuralgia, tramadol and strong opioids are recom-

mended, providing the patient has no contraindi-

cations for opioid use. Recent observations of 

opioid - induced endocrine changes and the increase 

in opioid abuse and diversion have reduced the 

eagerness to prescribe them. Cannabinoids have 

demonstrated effi cacy in randomized controlled 

trials of NP in multiple sclerosis, HIV and in NP 

associated with allodynia  [11]  but are generally 

reserved as third line agents or second line when 

there are additional symptoms such as spasticity or 

nausea associated with the pain (Chapter  18 ). In 

refractory patients, combination therapy using 

two agents with synergistic mechanisms of action 

may offer greater pain relief. However, while there 

     Figure 34.3     Evidence - based treatment algorithm for neuropathic pain (NP). For peripheral NP, tricyclic antidepressants 
(TCAs) and gabapentinoids (e.g. gabapentin [GBP] or pregabalin [PGL]) are fi rst line, unless TCAs are contraindicated. 
Topical lidocaine (with local effect) is recommended for patients with dynamic mechanical allodynia in a small area. 
Serotonin - noradrenalin reuptake inhibitor (SNRI) drugs (duloxetine and venlafaxine) and opioids are second choice. 
For trigeminal neuralgia the sodium channel blockers carbamazepine (CBZ) and oxcarbazepine (OXC) are fi rst line. If they 
fail, surgery is recommended. For central post stroke pain (CPSP), amitriptyline (AMI) is fi rst line, but if it fails lamotrigine 
(LTG) can be tried. Gabapentinoids have shown effi cacy for spinal cord injury (SCI) pain, and cannabinoids for multiple 
sclerosis (MS).  

Peripheral NP Trigeminal neuralgia Central NP

Allodynia in 
small area Surgery

CBZ/OXC

AMI, LTG

CPSP

Lidocaine SCI

GBP/PGL TCA
MS

GBP/PGL

TCA
contraindication Cannabinoids

SNRI, opioids
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  Table 34.1    Mechanisms of action and dosing of the fi rst line drugs and opioids for neuropathic pain. 

   Medication     Mechanism of action     Starting dose     Titration  
   Maximum 
recommended dose  

   TCAs                   
  Nortriptyline, 

desipramine, 

(amitriptyline, 

imipramine)  *    

  Serotonin and noradrenalin 

reuptake inhibition, 

sodium channel block, 

NMDA - receptor antagonist  

  10 – 25   mg at 

bedtime  

  Increase by 10 – 25   mg 

every 3 – 7 days as 

tolerated  

  150   mg daily; further 

titration guided by blood 

concentration of the drug 

and its active metabolite  

   SNRIs                   
  Duloxetine    Serotonin and noradrenalin 

reuptake inhibition  

  30   mg once daily    Increase to 60   mg once 

daily after 1 week  

  120   mg daily  

  Venlafaxine    Serotonin and noradrenalin 

reuptake inhibition  

  37.5   mg once or 

twice daily  

  Increase by 75   mg 

each week  

  225   mg daily  

   Gabapentinoids                   
  Gabapentin    A calcium channel  α  2  δ  

ligand, which reduces 

release of presynaptic 

transmitters  

  100 – 300   mg at 

bedtime  

  Increase by 100 –

 300   mg three times 

daily every 1 – 7 days 

as tolerated  

  3600   mg daily (divided into 

3 doses)  

  Pregabalin    A calcium channel  α  2  δ  

ligand, which reduces 

release of presynaptic 

transmitters  

  75   mg twice daily    Increase to 300   mg daily 

after 3 – 7 days, then by 

150   mg/day every 3 – 7 

days as tolerated  

  600   mg daily (divided into 

2 – 3 doses)  

   Topical lidocaine                   
  5% lidocaine 

patch  

  Block of peripheral sodium 

channels and thus of 

ectopic discharges  

  Maximum 3 

patches daily for a 

maximum of 12   h  

  None needed    Maximum 3 patches daily 

for a maximum of 12   h  

   Sodium channel blockers    †                 
  Carbamazepine    Sodium channel block    100   mg twice daily    Increase by 100   mg 

twice daily every 3 – 7 

days as tolerated  

  1200   mg daily; further 

titration guided by blood 

concentration of the drug  
  Oxcarbazepine    Sodium channel block    150   mg twice daily    Increase by 150   mg 

twice daily every 3 – 7 

days as tolerated  

  1800   mg daily; further 

titration guided by blood 

concentration of the drug  

   Opioid agonists                   
  Tramadol     μ  - opioid receptor agonist 

and serotonin and 

noradrenalin reuptake 

inhibition  

  50   mg once or 

twice daily  

  Increase by 50 – 100   mg 

daily in divided doses 

every 3 – 7 days as 

tolerated  

  400   mg daily; in patients 

older than 75, 300   mg 

daily  

  Morphine, 

oxycodone, 

methadone, 

lenorphanol 

 Fentanyl  

      10 – 15   mg 

morphine every 

4   h or as needed 

(equianalgesic 

dosage should be 

used for other 

opioid analgesics)  

  Increase by 50 – 100   mg 

daily in divided doses 

every 3 – 7 days as 

tolerated  

  Evaluation by pain specialist 

is highly recommended at 

relatively high dosage (e.g. 

120 – 180   mg morphine 

daily; equianalgesic 

dosage should be used for 

other opioid analgesics)  

   NMDA, N - methyl - D - aspartate; SNRIs, serotonin - noradrenalin reuptake inhibitors; TCA, tricyclic antidepressant.  
   *    Secondary amine TCAs (notriptyline, desipramine) are preferred because of better tolerability. Use of a tertiary amine TCA (amitriptyline, 
imipramine) is recommended only if a secondary amine TCA is not available.  
    †     Recommended for trigeminal neuralgia.    
 Source :   After Haanp ä  ä   et al .  [14] . 
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assessment by a specialist team. Treatment with 

SCS should only be given after the person has been 

assessed by a specialist team experienced in assess-

ing and managing people receiving treatment with 

SCS  [16] . Motor cortex stimulation (MCS) may be 

considered for patients with refractory central 

post - stroke and well preserved motor cortex, and 

facial NP  [17] . In NP the evidence for SCS is sound 

but for MCS limited. Neuroablative procedures are 

used only for patients with cancer pain and limited 

survival expectancy.  

  Conclusions 

 In conclusion, neuropathic pain is caused by a 

lesion or disease affecting the somatosensory 

system. It is often under - diagnosed and under -

 treated and when severe is associated with signifi -

cant suffering and disability. An approach to the 

diagnosis and management of NP has been 

reviewed. The fi rst step is to educate the patient 

about the cause of their pain as well as possible 

and review approaches to management which 

include correction of the pathology where possi-

ble, self - management strategies, interdisciplinary 

approaches including addressing of psychosocial 

issues, pharmacotherapy and, where appropriate, 

consideration of neuromodulatory approaches.  
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  Chapter 35 

Complex  r egional  p ain  s yndrome  

  Michael     Stanton - Hicks  

  Pain Management Department, Center for Neurological Restoration; Children ’ s 
Hospital CCF Shaker Campus, Pediatric Pain Rehabilitation Program, Cleveland 
Clinic, Cleveland, USA       

   Introduction 

 Complex regional pain syndrome (CRPS) embod-

ies a number of painful disorders where the symp-

toms both exceed the magnitude and duration 

of the clinical course that would normally be 

expected from such an inciting event. The presen-

tation, in most instances, occurs distally in one or 

more extremities but may also occur at another 

site in the body  [1,2] . Invariably, motor dysfunc-

tion, sensory dysfunction and an infl ammatory 

process develop with progression of the syndrome. 

Other clinical features include spontaneous pain, 

allodynia/hyperalgesia, edema and autonomic 

abnormalities. These signs and symptoms precede 

secondary changes in superfi cial and deep tissues. 

 CRPS I (formerly refl ex sympathetic dystrophy) 

is typically triggered by a minor injury such as a 

sprain or insect bite, but may also occur after frac-

tures. CRPS II (formerly causalgia) occurs in asso-

ciation with injury to a peripheral nerve. 

 The epidemiology reported in two recent studies, 

one from the USA and the other from the 

Netherlands, suggests an incidence in the American 

study of 5.5 per 100,000 persons and a prevalence 

of 21 per 100,000 (IASP criteria)  [3] . The European 

study determined there to be an incidence of 26.2 

per 100,000 but used slightly different diagnostic 

criteria  [4] . Female adults are more often affected 

than males in a ratio of 2   :   1. In adolescents and 

children this increases to 4   :   1  [3 – 5] . 

 This chapter describes the diagnostic assessment 

and subsequent management of CRPS based on a 

best evidence approach. A number of mechanisms 

underlying sensory, motor, infl ammatory and 

autonomic disturbances are addressed in the 

context of treatment and management strategies. 

While the International Association for the Study 

of Pain (IASP) diagnostic criteria lacked clinical 

validity, their introduction was meant to provide a 

clearly descriptive set of observations that could be 

applied to the diagnosis of CRPS. It was also antici-

pated that criteria would be subjected to internal 

and external validation to improve specifi city 

while maintaining sensitivity  [6] . Table  35.1  shows 

the IASP criteria for CRPS.    

  Development of 
the  v alidation  p rocess 

 For the symptoms and signs that constitute each 

group in the IASP criteria to be internally valid, 

they must be statistically derived. In the light of 

these studies, it became obvious that the IASP crite-

ria could be improved if a fourth group of signs and 
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symptoms were added. These include decreased 

range of motion, motor dysfunction and trophic 

changes (Table  35.2 ). Internal validation with 

factor analysis of 123 patients showed that the 

patients indeed clustered into four statistically dis-

tinct subgroups  [7] .    

   CRPS  and  g enetics 

 Many diseases with an infl ammatory component, 

such as multiple sclerosis and celiac disease, have a 

genetic association with the human leucocyte 

antigen (HLA) system. CRPS patients may have a 

similar infl ammatory genetic profi le. Human 

studies have suggested a link to the HLA system  [8] . 

Genetic analysis of fl uid from artifi cial blisters in 

CRPS patients has determined polymorphisms for 

potential mediators of infl ammation such as tumor 

necrosis factor  α  (TNF α )  [9] . The demography of 

CRPS following Colles fracture or sprain in chil-

dren is similar to the development of neuropathic 

pain following injury of the nervous system. These 

fi ndings, and those from animal studies in knock-

out mice, have demonstrated a high probability 

that there is a genetic predisposition in individuals 

who develop CRPS either spontaneously or as a 

result of injury. There are now many studies 

describing the compromised immune response or 

  Table 35.1    International Association for the Study of 

Pain ( IASP ) diagnostic criteria for complex regional pain 

syndrome. 

     1     The presence of an initiating noxious event, or a 

cause of immobilization  

  2     Continuing pain, allodynia or hyperalgesia with 

which the pain is disproportionate to any inciting 

event  

  3     Evidence at some time of edema, changes in skin 

blood fl ow or abnormal sudomotor activity in the 

region of pain  

  4     This diagnosis is excluded by the existence of 

conditions that would otherwise account for the 

degree of pain and dysfunction    

 Type I: without evidence of major nerve damage 

 Type II: with evidence of major nerve damage  

  Source :   Modifi ed from Merskey  &  Bogduk (1994) 

 Classifi cation of Chronic Pain , 2nd edn. IASP Task Force on 

Taxonomy, IASP Press, Seattle.  

  Table 35.2    Proposed diagnostic criteria for complex 

regional pain syndrome ( CRPS ). 

  Must display continuing pain disproportionate to any 

inciting event 

 Must report one symptom in three of the four following 

categories 

 Must display one sign in two or more of the following 

categories at the time of evaluation 

 There must be no other diagnosis that better explains 

the signs and symptoms  

   Categories     Signs and symptoms  

   1  Sensory    Allodynia (to light touch, deep 

pressure or joint movement) 

 Hyperalgesia (to pinprick)  
   2  Vasomotor    Temperature asymmetry 

 Skin color change 

 Skin color asymmetry  
   3  Sudomotor    Edema 

 Sweating change 

 Sweating asymmetry  
   4  Motor/trophic    Decreased range of motion 

 Motor dysfunction (weakness, 

tremor, dystonia) 

 Trophic changes (hair, nails, skin)  

  Source :   Adapted from Harden  et al .  [53] , p. 330. 

autoimmune pathology in CRPS  [10] . Antibodies 

and autoantibodies have been found in 40% of 

CRPS patients in comparison to only 5% in other 

neuropathies.  

  Sensory  c haracteristics and 
 p athophysiology of  CRPS  

 It is the peripheral manifestation of sensory abnor-

malities that declare the syndrome of CRPS 

 [3,11,12] . Although intense pain is a characteristic, 

pain may increase and decrease throughout the 

clinical course of the syndrome. Research shows 

that there is a considerable loss of A δ  and C fi bers, 

many with abnormal branches, in CRPS patients. 

Axonal density is reduced by 29% in affected skin 

 [11,12] , resembling that seen in other neuropathic 

pain conditions. These fi ndings   underscore a poorly 

studied potential mechanism of neuroplasticity 

with associated sensitization. As a result, a normally 
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interleukin - 6 (IL - 6), TNF α , bradykinin, messenger 

RNA (mRNA), IL - 2 levels and tryptase are increased 

in comparison with the contralateral side  [18] . 

Neurogenic infl ammatory mediators including 

substance P and calcitonin gene - related protein 

(CGRP) are also elevated in CRPS  [19] .  

  Behavioral –  p remorbid 
 p sychological  a spects 

 While pre - existing psychological factors were 

considered highly possible in the etiology of CRPS, 

a number of studies have since dispelled this 

notion  [20,21] . There is evidence to show that the 

behavior of patients with CRPS refl ects an accom-

panying reaction to the stress and anxiety  [22] . 

There is no such thing as a CRPS personality as 

once described  [23] . A recent study undertook a 

prospective analysis of psychological patterns in 

patients with upper extremity radius fracture. 

Patients who had an uncomplicated course after 

their fracture were compared with a similar group 

of patients who developed CRPS. The overall 

medical and psychological picture in both groups 

was identical  [24] .  

  Functional  r estoration 

 Because CRPS involves the entire nervous system it 

is associated with measurable central and periph-

eral pathophysiology. The impact of dysfunctional 

changes in an effected extremity requires the 

immediate implementation of physiotherapeutic 

maneuvers. This is to apprehend further loss of 

function, set the stage for general rehabilitation 

and achieve the remission of clinical signs and 

symptoms  [25,26] . Because pain is central to the 

diagnosis of CRPS, its response varies within indi-

viduals, particularly in terms of comorbidity and 

other variables  [27,28] . Its expression, depending 

on its origin from deep tissues or superfi cial tissues 

and allodynia, must be addressed if one is to 

achieve functional improvement. 

 For the best possible outcome, a comprehensive 

interdisciplinary approach that rapidly capitalizes 

on restoration of function, managing pain and 

addressing all of the physical and psychological 

non - painful stimulus becomes painful (allodynia). 

Animal studies suggest that the N - methyl - D -

 aspartate (NMDA), the neurokinin - 1 (NK - 1) and 

 α  - amino - 3 - hydroxy - 5 - methyl - 4 - isoxazole propi-

onic acid (AMPA) receptors are involved  [13] . The 

proportion with which each of these mechanisms 

may contribute to CRPS in humans is speculative. 

 There is evidence that both pyramidal and 

extrapyramidal disturbances occur in CRPS. These 

involve range of motion, involuntary movements, 

tremor and dystonia. Also, cortical reorganization 

of motor units correlates with the extent of motor 

dysfunction with increased activation of primary 

motor and supplementary motor cortices  [14] . 

Transcranial stimulation has revealed hyperexcit-

ability of the sensory and motor cortex. As a result 

of these fi ndings, mirror therapy with graded 

motor imagery has been found helpful as a treat-

ment modality. It teaches patients to reconcile 

their motor output and sensory feedback  [15] .  

  Autonomic  n ervous  s ystem 

 A disturbance of the sympathetic component of 

the autonomic nervous system has always been 

associated with CRPS. The alteration in sweating, 

vasoconstriction - related fl uctuations in tempera-

ture and the phenomenon of sympathetically 

maintained pain (SMP) has been considered 

synonymous with CRPS  [13] . Pain sensation is 

exaggerated by sympathetic afferent coupling 

in the periphery, where  α  1  - adrenoceptors are 

expressed on primary afferent nerve endings  [16] . 

Vasoconstriction can be a result of sympathetic 

hyperactivity, abnormal sensitivity or upregula-

tion of adrenergic receptors  [16] . SMP is a symptom 

that may be demonstrated by sympatholysis in 

patients who have neuropathic disorders. It is not 

a prerequisite for a diagnosis of CRPS. Patients can 

be separated into those having SMP and those with 

sympathetically independent pain (SIP)  [17] .  

  Infl ammatory  c haracteristics 

 Infl ammation is characterized by the  “ infl amma-

tory soup ”  of mediators. In the case of CRPS, the 

levels of the infl ammatory markers, such as 
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blocking agents including ketamine, dextrometh-

orphan and memantine have been used in the 

treatment of painful diabetic neuropathy but 

controlled trials have not confi rmed these drugs 

to be as effective in the management of CRPS. 

Subanesthetic and anesthetic intravenous keta-

mine infusion is concurrently under study in anes-

thetic (coma) and subanesthetic doses. Several case 

series have been reported for patients with refrac-

tory CRPS with good success. Recent randomized 

controlled trials also suggested similar fi ndings, 

although the duration of effect was limited to 12 

weeks  [38] . 

 The gamma - aminobutyric acid (GABA) agonist 

baclofen, administered intrathecally, is effective in 

the treatment of dystonia found in CRPS  [39] . 

While oral baclofen may be used to address the 

myofascial syndrome and tremor in CRPS, it is 

doubtful whether this route of administration can 

achieve suffi cient cerebrospinal fl uid levels to be 

therapeutically effective. 

 Opioids are used to assist the management of 

pain in CRPS. The use of opioids should be consid-

ered in the context of the physiotherapeutic algo-

rithm and primarily as an adjunct to facilitate 

restoration of function. 

 Free radicle scavengers have been used in the 

management of CRPS I. A small randomized con-

trolled trial showed some benefi t with topically 

applied dimethyl sulfoxide. These agents are more 

effective in  “ warm ”  CRPS  [40] . 

 Blocks of the sympathetic nervous system have 

been an integral component of therapy for CPRS 

for decades. A positive response, with reduction or 

elimination of pain after a sympathetic block, 

implies the presence of SMP, a term introduced by 

Roberts suggesting sensitization of wide dynamic 

range neurons in the dorsal horn  [41] . A negative 

response is termed SIP. This is neither a require-

ment for the diagnosis of CRPS, nor is it a standard 

of treatment  [42] . The use of intravenous regional 

anesthesia has undergone a number of studies. All 

except one did not support any benefi t of this pro-

cedure  [43,44] . 

 Surgical sympathectomy has been undertaken in 

patients with CRPS  [45] . There is little to commend 

its continued use. 

impediments engendered by the syndrome must 

be incorporated. 

 Many of the central nervous system changes, 

sometimes described as altered central processing 

or neglect, must be allayed if functional restoration 

is to be achieved  [29] . Mirror therapy, as an adjunct 

to treatment, has been used to address the sensory 

missmatch between sensory input and motor 

output in the treatment of CRPS. Such provocative 

studies may re - establish function while decreasing 

or eliminating pain  [30] . 

 Operant - based movement phobia (kinesopho-

bia) or fear of movement must be overcome to 

achieve an improvement in function  [31] . Figure 

 35.1  illustrates a physiotherapeutic algorithm to 

facilitate progress along the longitudinal course of 

functional restoration.    

  Pharmacologic and  i nterventional 
 t herapies 

  Management of  CRPS  in  a dults 

 When CRPS is recognized within a few weeks of its 

onset, treatment can be directed at relieving pain, 

addressing the infl ammatory component and 

determining whether there is autonomic dysfunc-

tion. The administration of prednisone, 30   mg/day 

over a period of 7 days, has a well - demonstrated 

effi cacy in almost 75% of patients  [32] . While tricy-

clic antidepressants have been studied extensively 

for the treatment of neuropathic pain, there are no 

studies undertaken for CRPS patients  [33] . While 

their effi cacy is not yet established, anecdotal evi-

dence would suggest that their use is at least associ-

ated with a reduction in symptoms and 

improvement in sleep. A small study of the serot-

onin norepinephrine reuptake inhibitor venlafax-

ine demonstrated effi cacy for neuropathic pain 

 [34] . Anticonvulsants, particularly gabapentin, 

have been used for the treatment of neuropathic 

pain  [35] . One controlled study supports its use in 

CRPS  [36] . 

 A number of drugs that regulate calcium metab-

olism such as bisphosphonates have been shown 

to reduce pain, edema and improve the range of 

movement in acute CRPS  [37] . NMDA receptor 
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     Figure 35.1     Revised therapeutic algorithm for complex regional pain syndrome (CRPS) with emphasis on therapeutic 
options in response to patient ’ s clinical progress in the rehabilitation pathway. Adapted from Stanton - Hicks  et al.  (1998) 
Complex Regional Pain Syndrome: Guidelines for Therapy.  Clin J Pain   14(2) : 155 – 66  .  
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support a neurologic basis for the disease. The 

main features distinguishing children from adults 

are lower prevalence of edema, hyperpathia, 

hypesthesia, paresis and tremor. Only rarely are 

trophic changes seen and the affected extremity is 

usually vasodilatated and warm. Pseudoparalysis 

and myoclonus is more common than in the adult 

 [52] . The factors that distinguish children from 

adults are most likely due to a coalition of endo-

crine, behavioral, developmental and environ-

mental factors. The rapid remission of CRPS in 

children is most likely a consequence of all these 

factors. Most children respond to coordinated 

exercise and behavioral therapy. In a few cases, it 

may be necessary to use some form of intervention 

such as a sympathetic block, a continuous regional 

anesthesia technique or an externalized SCS trial to 

facilitate participation in an exercise program.   

  Conclusions 

 Tremendous strides have been made in under-

standing the pathophysiology underlying CRPS. 

These insights have helped to sharpen the diagno-

sis and improve criteria that describe the essential 

signs and symptoms that make up the diagnosis. 

 Genetic factors, particularly as they infl uence 

the infl ammatory process both neurogenic and 

regional, reveal many features of this syndrome 

that have parallels with other well - described 

autoimmune conditions. 

 The sensory characteristics have their founda-

tion in dysfunction of both the peripheral and 

central nervous systems. The peripheral manifesta-

tions of sensory disturbance are both cause and 

effect of spinal and supratentorial changes in 

patients with CRPS. Autonomic dysfunction is 

integral with these central and peripheral nervous 

system neuropathologies and helps to explain the 

clinical picture. 

 Behavioral aspects of CRPS would appear to be 

reactive and intimately involved with the clinical 

expression of the syndrome, particularly the severe 

pain, dysfunction and attendant disability. The 

syndrome in children is similar but has characteris-

tics peculiar to the age group which depend on 

endocrine, environmental and other growth 

 Long - acting local anesthetics may be delivered 

to the epidural space or certain regional sites such 

as the axillary, brachial plexus or popiteal nerves, 

to provide analgesia for exercise therapy. These 

techniques can be used for days or weeks when 

employed under controlled circumstances and are 

associated with a very low incidence of infection. A 

chart review of 19 patients was published in 2002 

by Moufawad  et al .  [46] . The authors commented 

that because this series was retrospective in nature, 

a Type 1 error should be entertained. 

 The use of spinal cord stimulation (SCS) to 

manage symptoms of CRPS is supported by a rand-

omized controlled long - term follow - up study  [47] . 

The study by Health Technology Assessment 

Programme (NIHR) by Simpson  et al .  [48]  demon-

strated the effectiveness of SCS for CRPS in reduc-

ing neuropathic pain and reducing the cost of 

conventional medical management over a pro-

jected 4 - year period. The Neuromodulation 

Therapy Access Coalition reported supportive evi-

dence for the use of SCS in the treatment of CRPS. 

Prager  &  Chang  [49]  reported the early use of SCS 

to support an interdisciplinary rehabilitation 

program. 

 A recent review identifi ed 41 randomized con-

trolled trials regarding the treatment of CRPS. It 

concluded that only biphosphonates appear to 

offer clear benefi ts for patients with CRPS  [37] . 

However, even this agent is now in question!  [50] .  

   CRPS  in  c hildren 

 There is still a delay in recognizing CRPS in chil-

dren. At the present time, a diagnosis is not reached 

before a mean of 4 months. However, this repre-

sents a signifi cant improvement from 10 years ago 

when the mean delay in recognizing the syndrome 

was 1 year  [51] . CRPS I is most prevalent in chil-

dren and only rarely is a case of CRPS II seen. 

 It is the response to treatment that immediately 

distinguishes children from their adult counter-

parts. In general, in our experience at the Cleveland 

Clinic, exercise therapy with behavioral manage-

ment will achieve almost 97% remission. While 

acknowledging that its pathophysiology remains 

poorly understood, there are features that strongly 
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that in the adult. 
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the relief of pain, managing psychological fallout 
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  Chapter 36 

Cancer  p ain  m anagement  

  David     Hui     &     Eduardo     Bruera  

  Department of Palliative Care  &  Rehabilitation Medicine Unit 1414, University of 
Texas M.D. Anderson Cancer Center, Houston, USA       

   Introduction 

 Pain is one of the most common and distressing 

symptoms among cancer patients, with increasing 

frequency and severity as disease progresses. 

Approximately 30 – 50% of newly diagnosed cancer 

patients report having pain. This proportion 

increases to 35 – 96% in terminally ill cancer 

patients  [1] . Despite signifi cant progress in research 

and education on pain management, there remain 

multiple barriers to effective pain control. These 

include inconsistent pain assessment, insuffi cient 

training and knowledge, misconceptions about 

opioids and fi nancial challenges  [2] . In addition to 

overcoming these obstacles, it is important to rec-

ognize that the diagnosis of cancer is associated 

with signifi cant physical, psychological and spirit-

ual distress, all of which can contribute to worsen-

ing pain. Thus, effective management of cancer 

pain necessitates an interprofessional approach 

customized to the individual ’ s needs.  

  Basic  m echanisms 

 Patients with cancer may experience pain from 

progressive disease, diagnostic procedures, cancer 

treatments and/or other comorbidities. Table  36.1  

provides an overview of cancer pain mechanisms. 

The basic mechanism of nociception is reviewed in 

Chapter  3  and is not discussed in this chapter. 

Cancer is a life - threatening disease, and is fre-

quently associated with psychosocial distress. 

Although the pathway of neurotransmission from 

noxious stimuli to somatosensory cortex is similar 

between cancer pain and non - cancer pain, how 

cancer patients perceive, and ultimately express, 

their pain may be quite different from patients 

with non - cancer diagnoses (Figure  36.1 ).     

 An understanding of the unique circumstances 

associated with the diagnosis of cancer has impor-

tant implications for both assessment and treat-

ment of cancer pain. First, cancer patients typically 

have a heavy symptom burden, as a result of pro-

gressive cancer, cancer treatments and/or comor-

bidities. Using the Memorial Symptom Assessment 

Scale, one study demonstrated that advanced 

cancer patients have an average of 11  ±  6 symptoms 

 [3] . Because many of these symptoms are closely 

related, effective management of pain in the 

context of malignancy requires concurrent man-

agement of other complaints (e.g. coughing and 

chest pain, vomiting and abdominal pain). Second, 

polypharmacy is a common issue among cancer 

patients, with a high potential for drug interac-

tions. For instance, the level of methadone may be 

affected by concurrent use of various CYP3A4 

inducers and/or inhibitors. Third, the diagnosis of 
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cancer is associated with various psychological, 

social and fi nancial stresses, which could lead to 

signifi cant depression and anxiety, contributing to 

an altered expression of pain (Figure  36.1 ). Finally, 

     Figure 36.1     Pathophysiology of cancer pain. Cancer progression can result in increasing mass effect and altered cellular 
function, leading to tissue damage and cytokine/hormone release. Afferent signals are transmitted to the central nervous 
system, and eventually the somatosensory cortex where the pain is perceived. In addition to nociceptive input, how 
the patient expresses his/her symptom(s) is affected by other factors, such as culture, personal experience, personality 
and cognition. Cancer therapies, various supportive care medications and psychosocial interventions all have a role in alle-
viation of pain.  
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  Table 36.1    Cancer pain mechanisms. 

   Type     Clinical features     Examples  

  Nociceptive -

 somatic  

  Well localized    Bone metastasis 

 Pathologic fracture 

 Surgical incision pain  

  Nociceptive -

 visceral  

  Poorly localized 

 Deep, squeezing, 

pressure, referred pain  

  Liver metastasis 

 Pancreatitis 

 Bowel obstruction  

  Neuropathic    Poorly localized 

 Dysesthetic, constant 

burning, radiating pain 

 Neuralgic/lancinating  

  Compression of nerve 

roots by tumor 

 Spinal cord compression 

 Chemotherapy - induced 

peripheral neuropathy 

 Radiation - induced 

brachial plexopathy  

end - of - life is associated with unique issues such as 

delirium, dehydration, decreased oral intake and 

existential distress, which could have an impact of 

pain control practices. 
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  Table 36.2    Risk factors for refractory cancer pain. 

   Risk factors     Specifi c solutions  

   Disease - related factors       
  Progressive cancer 

(compression, 

obstruction, 

infi ltration)  

  Cancer treatments 

(radiation, chemotherapy)  

  Cancer related 

complications  

  Supportive measures  

     Ischemia    Antibiotics  
     Infections    Surgery  
     Fractures      
  Treatment related 

complications 

 Opioid - induced 

neurotoxicity (e.g. 

hyperalgesia)  

  Opioid rotation, dose 

reduction, adjuvants for 

opioid - sparing effect  

   Patient - related factors       
  Delirium    Neuroleptics, non -

 pharmacologic treatments  
  Personality    Counseling  
  Psychosocial stressors    Counseling  
  Chemical coping    Limit opioids, emphasis on 

function, counseling  
  Secondary gain    Counseling  

 Clinicians caring for cancer patients should be 

cognizant of the concept of  “ total pain, ”  defi ned as 

the sum of four components: physical, psychologi-

cal, social and spiritual. This framework highlights 

the complex interconnectedness between the 

body, mind and spirit. For instance, a patient may 

experience 4 out of 10 shoulder pain caused by the 

nociceptive input from bone metastasis, while 

another patient with similar level of noxious phys-

ical stimuli may rate his/her pain as 10 out of 10 

because of signifi cant psychosocial (e.g. recent bad 

news) or spiritual (e.g. punishment from God) dis-

tress. Pain for the fi rst patient can easily be 

managed with analgesics, while pain for the second 

patient warrants comprehensive assessment with 

multidisciplinary input. 

 Poorly controlled pain can result in reduced 

sleep, decreased function, altered mood and sig-

nifi cantly compromise patients ’  quality of life. 

When a patient requires ever - increasing doses of 

analgesics without adequate pain control, it is 

important to step back and look for specifi c risk 

factors (Table  36.2 ) before prescribing more medi-

cations. This not only helps to minimize the 

amount of analgesics and thus the associated side 

effects, but also provides a more effective pain 

control strategy.    

  Assessment 

 Effective management of cancer pain begins with 

regular and frequent screening, which would allow 

clinicians to diagnose pain early, to initiate treat-

ment in a timely fashion and to monitor the effec-

tiveness of therapy. 

 In addition to a focused pain history and physi-

cal examination, it is critical to assess common 

factors that may affect pain management. At our 

center, we routinely screen patients for various 

physical and psychological symptoms, delirium 

and history of alcoholism, using validated instru-

ments such as the Edmonton Symptom Assessment 

Scale (ESAS; Figure  36.2 )  [4] , the Memorial Delirium 

Assessment Scale (MDAS)  [5]  and the CAGE ques-

tionnaire  [6] , respectively. This information can 

help clinicians to formulate the pain diagnosis, 

and assess the need to utilize specifi c pain manage-

ment strategies. For instance, a delirious patient 

who keeps complaining of pain should be treated 

with neuroleptics rather than simply escalating the 

opioid dose. In another example, a patient with 10 

out of 10 pain and severe symptoms in multiple 

other ESAS domains is likely to have a psychosocial 

component contributing to the overall experience 

of pain, and would benefi t from further psycho-

logical assessments.   

 Recognizing the importance of these factors, the 

Edmonton Classifi cation System for Cancer Pain 

(ECS - CP) is a pain assessment tool that has been 

validated in predicting pain management com-

plexity. It consists of fi ve clinical factors: pain 

mechanisms, incident pain, psychological distress, 

addictive behavior and cognitive impairment  [7] . 

Regular assessment and documentation using 

ECS - CP will facilitate communication between 

members of the interprofessional team and help 

optimize pain control.  
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  Opioid  m echanism of  a ction 

 Details of opioid action have been reviewed in 

Chapter  16   . Opioids exert their analgesic effect 

through binding to various  μ  - ,  δ  -  and  κ  - receptors, 

both centrally and peripherally. Activation of 

 μ 1 - receptors is responsible for the analgesic and 

euphoric effects of the opioid, while interaction 

with  μ 2 - receptors is associated with various opioid -

 induced side effects such as respiratory depression, 

nausea and sedation. Methadone also has N - methyl - 

D - aspartate (NMDA) antagonist activity, which is 

associated with a theoretical benefi t for neuro-

pathic pain and opioid - resistance. 

 There is great interindividual variation in the 

degree of responsiveness to opioids, which is 

dependent on various pharmacodynamic and 

pharmacokinetic factors. These in turn are affected 

by the patient ’ s age, sex, genetic makeup (i.e. 

opioid receptor expression and sensitivity, P450 

enzymes), organ function, comorbidities, diet and 

concurrent medications. For instance, 8 – 10% of 

the Caucasian population have an inactive 

CYP2D6 variant and cannot convert codeine from 

its prodrug form to the active metabolite. The 

  Management 

 In 1990, the World Health Organization proposed a 

three - step approach to management of cancer pain, 

which has notably increased the awareness and 

subsequent treatment of pain in cancer patients. 

Under this model, treatment of cancer pain begins 

with non - opioid analgesics, such as acetami-

nophen and non - steroidal anti - infl ammatory 

drugs (NSAIDs). If pain persists, the second step 

consists of the addition of weak opioids such as 

codeine or hydrocodone. For patients who con-

tinue to experience signifi cant pain, the use of 

strong opioids such as morphine, hydromorphone, 

oxycodone, oxymorphone, fentanyl and metha-

done is warranted. Adjuvant treatments such as 

antidepressants, anticonvulsants, bisphospho-

nates, radiation and chemotherapy may be added 

to the pain regimen at any time if indicated. 

 While some have questioned the need for start-

ing weak opioids prior to initiation of strong 

opioids, the fact that weak opioids do not require a 

triplicate prescription in most countries means 

that they are generally more accessible, and thus 

represent a reasonable analgesic option for patients. 

     Figure 36.2     The Edmonton Symptom Assessment Scale (ESAS). ESAS documents the average intensity of 10 symptoms 
over the past 24 hours. It has been validated in cancer populations, and is a useful for both screening purposes as well as 
longitudinal assessments. The left panel is a plot of a patient ’ s ESAS score, which allows a quick visual examination of the 
patient ’ s symptom profi le, and facilitates comparison between assessments.  
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laxis. For patients with severe opioid - induced con-

stipation, the use of  μ  - antagonists such as 

methylnaltrexone can be useful. 

 QTc prolongation may develop in patients on 

high doses of methadone ( >  100   mg/day) or with 

pre - existing risk factors, such as structural cardiac 

diseases, electrolyte abnormalities or other medi-

cations associated with QTc prolongation. These 

individuals are at risk for development of torsade 

de pointes, ventricular arrhythmia and sudden 

cardiac death, and would benefi t from regular elec-

trocardiogram monitoring. Other adverse effects 

associated with long - term opioid use include 

hypogonadism, osteoporosis, sexual dysfunction, 

immunosuppression, altered renal function and 

peripheral edema  [10] . 

 Opioid - induced neurotoxicities (OIN) include 

delirium (agitation, tactile and visual hallucina-

tion), nightmares, myoclonus, hyperalgesia and 

seizures. Risk factors for OIN include high doses of 

opioids for prolonged periods of time, pre - existing 

cognitive impairment, renal failure and infections. 

Hyperalgesia should be suspected if patients have 

severe pain despite rapid escalation of opioid 

doses, and should be distinguished from inade-

quately controlled pain. The former is character-

ized by the presence of pain sensitivity, delirium 

and other OIN symptoms. Management of hyper-

algesia includes opioid rotation, reduction of total 

opioid dose and use of other non - opioid analgesics 

such as acetaminophen, dexamethasone, lido-

caine and ketamine  [11] .  

  Opioid  r otation 

 Opioid rotation, the practice of switching from 

one opioid to another, is indicated for two reasons: 

  1     When pain persists despite escalating doses of an 

opioid; or  

  2     When opioid - induced neurotoxicity develops.    

 Because each opioid has a different spectrum of 

opioid receptor affi nity and sensitivity, switching 

to a new opioid may allow for more effective pain 

control, taking advantage of incomplete cross -

 tolerance. By reducing the concentration of the 

previous opioid and its metabolites, opioid rota-

tion can also help to mitigate neurotoxicity. 

pharmacogenomics of opioid agents represents an 

area of active research. 

 Because pain expression is a subjective measure, 

psychosocial factors such as personality, past expe-

rience, culture and placebo effect may also affect 

the response.  

  Clinical  u se of  o pioids 

 Patients with moderate to severe cancer pain 

should be started on short - acting opioids around 

the clock, with as needed opioid (usually 10% of 

total daily dose) every 1 – 2 hours for breakthrough 

pain. While each opioid has a variable potency and 

activity spectrum, there is no evidence that any 

opioid is superior to another as fi rst line therapy for 

cancer pain. 

 Because of the need to titrate the opioid dose 

initially, the use of long - acting formulations and 

transdermal fentanyl should be avoided until the 

pain is stabalized. In general, patients who require 

three or more breakthroughs per day should have 

their regular dosage increased, whereas patients 

who do not require any breakthrough medications 

may benefi t from a dosage reduction. Once a stable 

dosage of pain medication has been achieved, 

patients may switch to long - acting formulations 

for convenience. Immediate release opioid every 4 

hours, slow release formulations every 12 hours 

and transdermal fentanyl every 72 hours have 

similar effi cacy. For patients who require parenteral 

opioids, continuous intravenous infusion, contin-

uous subcutaneous infusion and intermittent sub-

cutaneous injections all represent effective models 

of pain control  [8,9] .  

  Adverse  e ffects of  o pioids 

 Common opioid - related adverse effects include 

sedation, nausea and vomiting, which tend to 

resolve within a few days as patients develop toler-

ance to opioids. However, constipation is likely to 

continue for the duration of treatment. Patients 

should be counseled regarding these common side 

effects, and prescribed antiemetics (e.g. metoclo-

pramide 10   mg orally every 4 hours) and laxatives 

(e.g. 2 senna tablets orally at bed time)   for prophy-
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to appropriate opioid use. While some believe that 

opioids are highly addictive and should be avoided 

at all cost, others think that opioids cannot be 

addictive as long as they are used for cancer pain. 

 Dependence is a normal pharmacophysiological 

effect with the development of withdrawal symp-

toms (e.g. agitation, pain, fever, sweats, tremor and 

tachycardia) if opioid is stopped abruptly after a 

prolonged period of use, while addiction is an 

abnormal psychopathological compulsion to use a 

substance affecting daily function. Opioid addic-

tion causes considerable suffering for patients. It 

represents a source of distress for families and 

healthcare professionals, and results in dispropor-

tionate utilization of healthcare resources. For 

these reasons, identifi cation of population at risk 

should be part of the daily practice of cancer pain 

management. 

 Predisposition to development of opioid addic-

tion is likely through a combination of genetic and 

environmental factors. A positive history of sub-

stance abuse (i.e. alcohol and illicit drug use) indi-

cates that the patient is at high risk of maladaptive 

chemical coping, including development of opioid 

addiction. The CAGE questionnaire is a validated 

tool for alcoholism, and consists of four questions: 

 A recent Cochrane review on opioid rotation 

included 14 prospective uncontrolled studies, 15 

retrospective studies/audits and 23 case reports 

 [12] . No randomized controlled trials were availa-

ble. The majority of the studies used morphine as 

the fi rst line opioid and methadone as the second 

line opioid. All reports except one concluded that 

opioid switching is a useful clinical maneuver for 

improving pain control and/or reducing opioid -

 related side - effects. 

 Opioid rotation is performed by determining the 

total morphine equivalent daily dose (MEDD), 

then calculating the dose of the new opioid using 

equianalgesic ratios (Table  36.3 ). A 30% dose 

reduction of the new opioid is generally applied, 

taking into account the incomplete cross - tolerance. 

However, for patients who require opioid rotation 

for improving pain control, no change in the total 

MEDD dose may be necessary. For patients who 

require opioid rotation for OIN, it is important to 

reduce the MEDD dose by 50%.    

  Chemical  c oping 

 Chemical coping is a common concern among 

patients and clinicians, and represents a key barrier 

  Table 36.3    Equianalgesic table. 

   Opioid  
   SC/IV opioid: SC/IV 
morphine  

   SC/IV opioid: oral 
opioid  

   Oral opioid: oral 
morphine  

   Oral morphine: 
oral opioid  

  Morphine    1    2 – 3    1    1  
  Hydromorphone    5    2 – 3    5    0.2  
  Oxycodone    1.5    2 – 3    1.5    0.7  
  Oxymorphone    0.10    10    3    0.3  
  Fentanyl  *      See notes  
  Methadone  †      0.1    1 – 2    5 – 20    0.05 – 0.2  

    *    For fentanyl, 25    μ g/hour patch is equivalent to 90   mg of oral morphine per day; fentanyl 10    μ g/hour IV infusion is 

equivalent 1   mg IV morphine.  

   †    The potency of methadone increases with morphine equivalent daily dose (MEDD). The equianalgesic ratio for morphine 

to methadone conversion is 5 for MEDD    <    99   mg, 8 for MEDD 100 – 299   mg, 12 for MEDD 300 – 499   mg, 15 for MEDD 

500 – 999   mg and 20 or greater for MEDD    >    1000   mg.  

   To calculate the equianalgesic dose 

   1.   Take the total amount of opioid that effectively controls pain in the last 24 hours.  

  2.   Multiply by conversion factor in table. Give 30% less of the new opioid to avoid partial cross - tolerance.  

  3.   Divide by the number of doses/day.      

  Source :   Modifi ed from Reddy  et al .  [24] . 
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 For selected patients with good performance 

status and treatment sensitive disease, cancer ther-

apies such as radiation, chemotherapy and tar-

geted agents represent feasible options for effective 

pain control. However, tumor response is usually 

not observed until weeks later, and any clinical 

benefi t tends to be for a short duration only. 

Furthermore, cancer therapies can be associated 

with signifi cant morbidities. Thus, judicious use of 

antineoplastic therapies after careful consideration 

of the risks and benefi ts is warranted. 

 For neuropathic pain, tricyclic antidepressants 

 [18] , opioids  [19] , gabapentin/pregabalin  [20] , 

topical lidocaine and venlafaxine/duloxetine  [18]  

have all been shown to be effective, with number -

 needed - to - treat (NNT) of 2.3, 2.7, 4.0, 4.4 and 5.1, 

respectively. Lidocaine is a sodium channel blocker 

with demonstrated effi cacy for neuropathic pain 

 [21] . It may be given as an infusion, with a loading 

Have you felt you needed to cut down on your 

drinking? Have you felt annoyed by criticism of 

your drinking? Have you felt guilty about drink-

ing? Have you felt you needed a drink fi rst thing in 

the morning (eye - opener)? An affi rmative response 

to two or more questions indicates a high likeli-

hood of alcoholism. 

 The Edmonton Staging System for Cancer Pain 

(ESS - CP) was developed in 1989 as a prognostic 

system for response to pain treatment, and 

included the mechanism of pain, characteristics of 

pain, previous narcotic exposure, cognitive func-

tion, psychological distress, tolerance and past 

history of drug addiction or alcoholism  [13,14] . 

The ESC - CP represents the newest version of the 

ESS - CP. While addictive behaviour remains as one 

of the key factors in the ESC - CP, the predictability 

of this new classifi cation system may have been 

reduced by the fact that it does not take into 

account addictive behavior if it occurred remotely 

 [7] . Because people tend to employ the same coping 

mechanisms when dealing with stress, a history of 

alcoholism any time in the past should be relevant 

 [15 – 17] . Patients with a history of substance abuse, 

even remotely, are more likely to develop opioid 

addiction. If unrecognized, these patients may be 

prescribed ever - escalating doses of opioid without 

adequate pain control, with increased risk of 

opioid - induced delirium, myoclonus, hyperalgesia 

and grand mal seizures. For such individuals, it is 

important to limit the use of opioids, to emphasize 

the use of opioids for improving function rather 

than pain control, and to provide interdisciplinary 

patient and family support.   

  Adjuvant  t herapies 

 While opioids are effective for management of 

cancer pain, adjuvant therapies or coanalgesics are 

indicated for specifi c pain syndromes for two 

reasons: 

  1     To enhance pain control through different 

mechanisms of action; and  

  2     To reduce the amount of opioid required (i.e. 

 “ opioid sparing ” ).    

 Table  36.4  highlights a number of adjuvant ther-

apies for common pain syndromes.   

  Table 36.4    Adjuvant treatments for specifi c cancer pain 

syndromes. 

        Good evidence  
   Limited 
evidence  

  Bone pain    NSAIDs, COX - 2 inhibitors 

 Bisphosphonates 

(Cochrane) 

 Palliative radiation 

(Cochrane) 

 Radionuclides (Cochrane)  

  Steroids  

  Neuropathic 

pain  

  Gabapentin 

 Tricyclic antidepressants 

 Carbamazepines 

 Serotonin - noradrenaline 

reuptake inhibitors 

(venlafaxine, duloxetin) 

 Lidocaine  

  Steroids 

 SSRI  

  Pancreatic 

cancer pain  

  Celiac axis block      

  Bowel 

obstruction  

  Anticholinergic agents 

 Octreotide  

  Steroids  

  Oral 

mucositis  

      Lidocaine 

viscous  

   COX, cyclo - oxygenase; NSAID, non - steriodal anti -

 infl ammatory drug; SSRI, selective serotonin reuptake 

inhibitor.   
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psychiatrists, clinical psychologists and other 

members of the interprofessional team in a timely 

fashion may help to minimize medication use and 

to optimize pain control.  
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   Introduction 

 The point prevalence of acute pain is estimated at 

5% of the adult community and does not appear to 

change as a function of age. The epidemiology of 

chronic pain is presented in Chapter  2 , but here it 

is important to note that a consistent fi nding 

across all studies is a marked age - related increase in 

prevalence of chronic pain until 55 – 60 years old 

(reaching a peak at 30 – 65%) and then a slight 

decline into very advanced age  [1] . Chronic pain is 

even more common in residential care settings, 

affecting as many as 80% of long - term care resi-

dents  [2] . 

 It has been demonstrated in several studies that 

patients with cognitive impairments tend to 

receive considerably less pain medication than 

their cognitively intact counterparts  [3] , despite 

a similar prevalence of pain problems. A Cana-

dian study suggests that patients with pain who 

have cognitive impairments are often likely to 

be prescribed psychotropic rather than analgesic 

medications  [4] .  

  Age -  r elated  c hange in  p ain 
 s ensitivity and  n ociceptive 
 p rocessing 

 Experimental studies have shown a modest, 

although somewhat inconsistent, increase in pain 

threshold with advancing age (i.e. a reduced sensi-

tivity to faint pain)  [5] . Clinical case reviews 

suggest that pain becomes a less frequent present-

ing symptom in a variety of visceral and somatic 

medical complaints. There is also evidence of an 

age - related impairment in the structure and func-

tion of peripheral and central nervous system pain 

pathways  [6] . Collectively, these changes may 

compromise the early warning functions of pain 

and contribute to a greater risk of delayed diagno-

sis of injury or disease. In marked contrast, there is 

also convincing evidence that older persons may 

be more vulnerable to strong or severe pain  [5 – 7] . 

 Dementia may exacerbate age - related impair-

ments in pain processing and there is growing 

international debate as to whether persons with a 

dementing illness actually feel less pain than aged -

 matched peers. However, a recent neuroimaging 

study of central nervous system processing revealed 

signifi cantly greater pain - related activations in 

patients with Alzheimer ’ s disease (i.e. dorsolateral 

prefrontal cortex, mid cingulate cortex and insula 
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several authors raise concerns when using this 

measure with older adults (for a discussion of 

this issue see Gagliese  &  Melzack  [11] ).The longer 

the pain persists, the greater the probability that 

the older person will become depressed, socially 

withdrawn and somatically preoccupied. Anger, 

frustration, loss of ability to cope and increased 

anxiety also occur as the person tries and fails with 

a variety of medical and non - medical therapies. 

As reviewed in Chapter  7 , a full biopsychosocial 

evaluation is an integral component of any com-

prehensive clinical evaluation and should be 

incorporated as a routine part of the assessment 

plan in the older adult as well. 

 There are a number of standardized tools that 

have demonstrated reliability and validity for 

use in older adults (e.g. Geriatric Depression 

Scale, Spielberger State - Trait Anxiety Inventory). 

The initial assessment can also include evaluation 

of other common psychological associations and 

mediators of pain, including, anger, cognitive and 

behavioral coping strategy use, beliefs and atti-

tudes, stoicism, sleep, spousal bereavement and 

suicide risk. Developing a better understanding of 

the persons ’  social situation, beliefs, attitudes and 

current coping strategies in relation to their pain 

provides an important starting point toward indi-

vidualizing the eventual management plan and 

should be considered as a routine part of the clini-

cal assessment. 

 Chronic pain has a major impact on function 

and is likely to interfere with many of the activities 

of daily life. A number of options exist for the meas-

urement of activity levels or disability, ranging 

from objective measures of uptime/movement and 

direct observation of activity task performance, 

through to self - report psychometric question-

naires and activity diaries. The psychometric scales 

typically used to measure function in geriatric pop-

ulations, such as the Katz ADL scale  [12] , may be 

useful to monitor the personal and instrumental 

activities of daily living in the older person with 

chronic pain, although they tend to lack sensitivity 

and fail to measure the more discretionary activi-

ties that are affected by chronic pain (i.e. leisure 

and pastimes, home maintenance and social inter-

actions). One must also exercise some care with the 

 [8] ). It is somewhat diffi cult to reconcile these dis-

parate fi ndings and the severity of dementia of 

those included in different studies may help to 

explain this inconsistency. At present, it appears 

that dementia may impair pain perception at least 

in more severe cases, but the extent of change in 

pain perception with the progression of dementia 

remains unclear and further research is needed in 

order to answer this important question.  

  Clinical  p ain  a ssessment of the 
 c ognitively  i ntact  o lder  a dult 

 As reviewed in Chapter  7 , the fi rst step in pain 

assessment in a cognitively intact adult should be 

by patient self - report  [9] . Older persons should be 

given every opportunity to provide their history 

and the person taking the history should be a 

skilled assessor. Suffi cient time, adequate proxim-

ity, lighting and sensory assistive devices (e.g. 

glasses, hearing aid) should be utilized when 

required. The diagnostic formulation for the cause 

of pain may be more diffi cult in older persons as 

they often have pathology involving several 

systems. In addition, it is important to evaluate all 

medications that the patient is taking, especially in 

the context of renal or hepatic disease, cognitive 

impairment, issues with balance and general 

frailty, because these problems may restrict availa-

ble pharmacological options. 

 The use of psychometric tools can help to 

provide a standardized assessment of pain and 

related suffering. As reviewed in Chapters  7 ,  8  and 

 10 , numerous self - report measures of pain have 

been developed. In general, tools with demon-

strated merit in younger adult populations are also 

thought to be useful with older adults. Several 

studies directly compare different self - report tools 

and suggest that the verbal descriptor scales are 

most preferred by older persons and have the 

strongest evidence of utility, reliability and valid-

ity  [10] . Other acceptable measures include 

numeric rating scales, pictorial pain scales (i.e. 

pain thermometer), the multidimensional McGill 

Pain Questionnaire and Brief Pain Inventory (for a 

review see Gagliese  &  Melzack  [11] ). There is less 

uniform support for visual analog scales and 
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as being useful in the assessment of older persons. 

With this in mind, we recommend several practical 

steps in the assessment of older adults with demen-

tia. These steps are adaptations of earlier recom-

mendations by a variety of groups  [9,16] . 

  General  g uidelines 

 In addition to taking into account patient history 

and physical examination results, we recommend 

the Mini Mental Status Examination (MMSE) 

when possible  [17] . While no cognitive measure 

can provide a defi nitive determination about 

the validity of self - report, examination of MMSE 

scores could be of assistance because research sug-

gests that patients with scores of 13 or lower are 

unlikely to be able to provide valid self - report, 

whereas patients with scores of 18 or higher are 

most likely to be able to respond to basic self - report 

scales such as verbal rating scales  [18,19] . Despite 

this rule of thumb, it is always prudent to attempt 

self - report (as a fi rst step in the assessment process) 

with all patients as there are some individuals 

with low MMSE scores who are able to provide 

an accurate report of their pain. The pain assess-

ment can also be supplemented with information 

from knowledgeable informants who are aware 

of changes in activity patterns as well as pain 

behaviors. 

 Under ideal circumstances, the clinician should 

collect baseline observational pain assessment 

scores on each patient on a regular basis. This 

would allow for the examination of unusual 

changes in a patient ’ s usual pattern of scores. 

However, if assessments are to be repeated over 

time, it would be important to keep assessment 

conditions constant. That is, the assessment 

should be conducted under similar circumstances 

(e.g. during a routine program of physiotherapy or 

during a discomforting but necessary transfer), 

using the same assessment tool. In terms of the 

sequencing of the assessment process, we recom-

mend that clinicians commence by attempting 

assessment of self - reported pain, followed by nec-

essary physical examinations (including necessary 

laboratory and other investigations) and use of 

observational scales and proxy reports.  

interpretation of activity measures because activity 

restriction can also occur as a consequence of a 

change in social circumstances, medical factors or 

other concurrent disease states rather than as a 

consequence of pain. Moreover, regardless of 

whether measures are via self - report or objective 

markers, activity performance is highly dependent 

upon motivational factors and the context in 

which measurement is undertaken. As a result, 

studies of chronic pain populations have tended 

to focus on measures of perceived pain - related 

interference in activity or self - rated measures of 

perceived disability (e.g. SF - 36, Pain Disability 

Index, Oswestry Disability Questionnaire, Sickness 

Impact Profi le) rather than documenting the actual 

levels of activity performance. Older persons with 

chronic pain often respond more dramatically 

with respect to improvements in function than in 

pain intensity and value improvements in func-

tion as most important. For this reason, the meas-

urement of disability and perceived interference 

should become an essential component of any 

routine comprehensive assessment.  

  Clinical  a pproach to  p ain 
 a ssessment in  p ersons 
with  d ementia 

 In recent years, we have seen a proliferation of 

research focusing on the development and valida-

tion of observational tools designed to assess pain 

in persons with cognitive impairment. A detailed 

review of these is beyond the scope of this chapter 

but some of the most researched and recom-

mended scales include the Pain Assessment 

Checklist for Seniors with Limited Ability to 

Communicate (PACSLAC)  [13] , the DOLOPLUS - II 

 [14]  and the Pain Assessment in Advanced 

Dementia (PAINAD)  [15] . The DOLOPLUS - II has 

the disadvantage that a considerable portion of its 

items require knowledge of the patient which may 

make it more diffi cult to use in acute situations. 

The PACSLAC, which is a checklist of 60 behaviors, 

takes less than 5 minutes to complete and, to our 

knowledge, is the only tool that fully covers all of 

the assessment domains that have been recom-

mended by the American Geriatrics Society (AGS) 
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duration of observation. Instead, for patients who 

require long - term care it is recommended that pain 

be assessed on a regular basis (establishing baseline 

scores for each patient) with the clinician observ-

ing changes over time. This will also allow more 

accurate assessment of response to treatment. 

 Some of the symptoms of delirium (which is 

seen frequently in long - term care) overlap with 

certain behavioral manifestations of uncontrolled 

pain (e.g. behavioral disturbance). Clinicians 

assessing patients with delirium should be aware 

of this. On the positive side, delirium tends to 

be a transient state and pain assessment, repeated 

or conducted when the patient is not delirious, 

is more likely to lead to valid results. It is impor-

tant to note also that pain can cause delirium and 

clinicians should be astute in order to avoid 

missing pain problems among patients with 

delirium. 

 As a word of caution, clinicians are advised 

that observational pain assessment tools are only 

screening instruments and their use should be part 

of a more comprehensive clinical assessment.   

  Psychosocial  i nterventions 

 Several psychosocial interventions have shown 

considerable initial promise with older adults. 

With some inconsistencies across studies, cogni-

tive behavioral therapy is effective in older adults 

as well, with the benefi ts linked to specifi c areas 

of functioning such as pain beliefs, physical 

role functioning and pain intensity  [21] . Self -

 management books  [22] , specifi cally tailored to 

older adults with pain, are also available but require 

empirical evaluation. 

 Research with seniors with dementia who reside 

in long - term care facilities has supported the view 

that the use of regular and routine pain assessment 

leads to improved pain management practices 

 [23] . Moreover, the success of behavioral mood 

management interventions, focusing on pleasant 

activity scheduling, environmental manipulation 

and other behavioral procedures, in improving 

patient mood  [24]  suggests that these types of 

interventions have the potential of improving 

quality of life in pain patients with dementia.  

  Using  s elf -  r eport  s cales 

 There are several self - report tools that have been 

shown to be valid among seniors with mild to 

moderate cognitive impairment. These tools 

include Numeric Rating Scales  [18,19] , Behavioral 

Rating Scales  [18,19]  and the 21 - point Box Scale 

 [19,20] . Some clinicians may choose to check the 

ability of the patient to understand the scale prior 

to the assessment (e.g. by asking the patient to 

point to the parts of the scale that represent the 

lowest or the highest level of pain). Given that 

some investigators have reported unusually high 

numbers of unscorable responses when horizontal 

visual analog scales are used among seniors, we 

would recommend against the use of this tool (for 

a discussion of this issue see Gagliese  &  Melzack 

 [11] ). As others have suggested  [16] , certain adapta-

tions (e.g. using larger print) may be needed with 

seniors who present with sensory defi cits and the 

use of synonyms such as  “ aching ”  and  “ hurt ”  may 

facilitate self - report among some patients with 

limited ability to communicate verbally.  

  Using  o bservational  s cales 

 Reliable and valid tools for use with people who 

have severe dementia have been reviewed exten-

sively  [9] . None the less, clinicians should always 

exercise caution when using such measures 

because they are relatively new and research is con-

tinuing. When assessing pain in acute - care set-

tings, tools that primarily focus on evaluation of 

change over time (e.g. the items have the format 

of  “ changes in behavior ”  or  “ changes in sleep 

pattern ” ) should be avoided. Observational assess-

ments during movement - based tasks would 

be more likely to lead to the identifi cation of 

underlying pain problems than assessments during 

rest  [16] . 

 Clinicians frequently ask about cutoff scores to 

determine pain. Some pain assessment tools, such 

as the PACSLAC, do not have specifi c cutoff scores 

because of recognition of tremendous individual 

differences among people with severe dementia. 

Moreover, the typical scores on an assessment tool 

will vary depending on situational factors and 
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review of pharmacotherapies for this population, 

and recommendations are summarized in the 

Appendix at the end of the chapter. Dosing guide-

lines and other details related to analgesic pharma-

cotherapy can be found in the AGS document  [25]  

and other primary sources.    
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  Appendix    Pharmacological management of pain. Recommendations from the American Geriatrics Society guideline 

on the management of persistent pain in older persons (Used with permission from the American Geriatrics Society for 

 “ Pharmacological Management of Pain: Recommendations from the American Geriatrics Society Guideline on the 

Management of Persistent Pain in Older Persons ”  from the  Journal of the American Geriatrics Society , 2009, Vol. 57, 

pp. 1341 – 3. For more information visit the AGS online at www.americangeriatrics.org). 

   Non - opioid analgesics   
  I    Acetaminophen should be considered as initial and ongoing pharmacotherapy in the treatment of persistent 

pain, particularly musculoskeletal pain, owing to its demonstrated effectiveness and good safety profi le 

(high quality of evidence; strong recommendation) 

    A     Absolute contraindications: liver failure (high quality of evidence, strong recommendation)  

  B     Relative contraindications and cautions: hepatic insuffi ciency, chronic alcohol abuse/dependence 

(moderate quality of evidence, strong recommendation)  

  C     Maximum daily recommended dosages should not be exceeded and must include  “ hidden sources ”  such 

as from combination pills (moderate quality of evidence, strong recommendation)     
  II    Non - selective NSAIDs and COX - 2 selective inhibitors may be considered rarely, and with extreme caution, in 

highly selected individuals (high quality of evidence, strong recommendation) 

    A     Patient selection: other (safer) therapies have failed; evidence of continuing therapeutic goals not met; 

ongoing assessment of risks/complications outweighed by therapeutic benefi ts (low quality of evidence, 

strong recommendation)  

  B     Absolute contraindications: current active peptic ulcer disease (low quality of evidence, strong 

recommendation), chronic kidney disease (moderate level of evidence, strong recommendation), heart 

failure (moderate level of evidence, weak recommendation)  

  C     Relative contraindications and cautions: hypertension,  Helicobacter pylori , history of peptic ulcer disease, 

concomitant use of corticosteroids or SSRIs (moderate quality of evidence, strong recommendation)     
  III    Older persons taking non - selective NSAIDs should use a proton pump inhibitor or misoprostol for 

gastrointestinal protection (high quality of evidence, strong recommendation)  
  IV    Patients taking a COX - 2 selective inhibitor with aspirin should use a proton pump inhibitor or misoprostol for 

gastrointestinal protection (high quality of evidence, strong recommendation)  
  V    Patients should not take more than one non - selective NSAID/COX - 2 selective inhibitor for pain control (low 

quality of evidence, strong recommendation)  
  VI    Patients taking aspirin for cardioprophylaxis should not use ibuprofen (moderate quality of evidence, weak 

recommendation)  
  VII    All patients taking non - selective NSAIDs and COX - 2 selective inhibitors should be routinely assessed for 

gastrointestinal and renal toxicity, hypertension, heart failure and other drug – drug and drug – disease 

interactions (weak quality of evidence, strong recommendation)  

   Opioid analgesics   
  VIII    All patients with moderate – severe pain, pain - related functional impairment or diminished quality of life due 

to pain should be considered for opioid therapy (low quality of evidence, strong recommendation)  
  IX    Patients with frequent or continuous pain on a daily basis may be treated with around - the - clock time - contingent 

dosing aimed at achieving steady state opioid therapy (low quality of evidence, weak recommendation)  
  X    Clinicians should anticipate, assess for and identify potential opioid - associated adverse effects (moderate 

quality of evidence, strong recommendation)  
  XI    Maximal safe doses of acetaminophen or NSAIDs should not be exceeded when using fi xed - dose opioid 

combination agents as part of an analgesic regimen (moderate quality of evidence, strong recommendation)  
  XII    When long - acting opioid preparations are prescribed, breakthrough pain should be anticipated, assessed, 

prevented and/or treated using short - acting immediate - release opioid medications (moderate quality of 

evidence, strong recommendation)  
  XIII    Only clinicians well versed in the use and risks of methadone should initiate it and titrate it cautiously 

(moderate quality of evidence, strong recommendation)  
  XIV    Patients taking opioid analgesics should be reassessed for ongoing attainment of therapeutic goals, adverse 

effects, and safe and responsible medication use (moderate quality of evidence, strong recommendation)  
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   Adjuvant analgesics   
  XV    All patients with neuropathic pain are candidates for adjuvant analgesics (strong quality of evidence, strong 

recommendation)  
  XVI    Patients with fi bromyalgia are candidates for a trial of approved adjuvant analgesics (moderate quality of 

evidence, strong recommendation)  
  XVII    Patients with other types of refractory persistent pain may be candidates for certain adjuvant analgesics (e.g. 

back pain, headache, diffuse bone pain, temporomandibular disorder) (low quality of evidence, weak 

recommendation)  
  XVIII    Tertiary tricyclic antidepressants (amitriptyline, imipramine, doxepin) should be avoided because of higher risk 

for adverse effects (e.g. anticholinergic effects, cognitive impairment) (moderate quality of evidence, strong 

recommendation)  
  XIX    Agents may be used alone, but often the effects are enhanced when used in combination with other pain 

analgesics and non - drug strategies (moderate quality of evidence, strong recommendation)  
  XX    Therapy should begin with the lowest possible dose and increase slowly based on response and side effects, 

with the caveat that some agents have a delayed onset of action and therapeutic benefi ts are slow to 

develop. For example, gabapentin may require 2 – 3 weeks for onset of effi cacy (moderate quality of 

evidence, strong recommendation)  
  XXI    An adequate therapeutic trial should be conducted before discontinuation of a seemingly ineffective 

treatment (weak quality of evidence, strong recommendation)  

   Other drugs   
  XXII    Long - term systemic corticosteroids should be reserved only for patients with pain - associated infl ammatory 

disorders or metastatic bone pain. Osteoarthritis should not be considered an infl ammatory disorder 

(moderate quality of evidence, strong recommendation)  
  XXIII    All patients with localized neuropathic pain are candidates for topical lidocaine (moderate quality of evidence, 

strong recommendation)  
  XXIV    Patients with localized non - neuropathic pain may be candidates for topical lidocaine (low quality of evidence, 

weak recommendation)  
  XXV    All patients with other localized non - neuropathic persistent pain may be candidates for topical NSAIDs 

(moderate quality of evidence, weak recommendation)  
  XXVI    Other topical agents, including capsaicin or menthol may be considered for regional pain syndromes 

(moderate quality of evidence, weak recommendation)  
  XXVII    Many other agents for specifi c pain syndromes may require caution in older persons and merit further 

research (e.g. glucosamine, chondroitin, cannabinoids, botulinum toxin,  α  2  - adrenergic agonists, calcitonin, 

vitamin D, bisphosphonates, ketamine) (low quality of evidence, weak recommendation)  

   COX, cyclo - oxygenase; NSAID, non - steroidal anti - infl ammatory drug; SSRI, selective serotonin reuptake inhibitor.   

Appendix continued
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   Introduction 

 Children and adolescents have unique needs that 

should be considered in assessment and manage-

ment of pain, given their neurophysiology associ-

ated with development, the infl uence and 

involvement of their parents and families, and dif-

ferences in their methods and abilities in commu-

nication. Evaluation and management of recurrent 

and chronic pain in children can present chal-

lenges for the treating clinician. In this chapter, we 

review the special considerations in managing 

chronic pain in children, including discussion of 

the signifi cance of recurrent and chronic pain for 

children, adolescents and their families; basic 

mechanisms of chronic pain; and evaluation and 

evidence - based management approaches. 

 In pediatric populations, chronic or recurrent 

pain may be associated with ongoing underlying 

chronic or recurrent medical conditions, such as 

arthritis, cancer, nerve damage, Crohn ’ s disease or 

sickle cell disease. Cancer - related pain and pain 

associated with life - limiting and life - threatening 

medical conditions, as in end - stage diseases, are 

other forms of serious chronic pain. However, the 

most frequent form of chronic pain in children is 

when chronic and recurrent pain is the problem 

itself, without underlying clearly identifi able 

etiology, as in pain associated with irritable bowel 

syndrome, headaches, musculoskeletal pain or 

complex regional pain syndrome (CRPS). All forms 

of chronic pain irrespective of etiology can hinder 

the body ’ s ability to heal itself and can impact on 

children ’ s quality of life, and so the pain itself 

becomes an additional or primary chronic problem.  

  Signifi cance of  r ecurrent and 
 c hronic  p ain in  c hildren 

 Recent epidemiological studies provide prevalence 

estimates of recurring or persisting pains in 15 –

 30% of children and adolescents  [1] . The most 

common bodily locations for persistent pain in 

children are the head, limbs, abdomen and back. 

Recurrent and chronic pain can lead to signifi cant 

interference with daily functioning for some chil-

dren and adolescents and may increase their risk of 

having a chronic pain syndrome in adulthood. 

Although the overall base of knowledge of the 

natural history and course of pain in children and 

adolescents is limited, the data that are available 

suggest that early exposure to pain may alter later 
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receptors of the gastrointestinal tract, abnormal 

modulation of sensory transmission in the periph-

eral or central nervous systems or changes in the 

cortical perception of afferent signals. 

 Psychological factors, in particular children ’ s 

anxiety and depressive symptoms, have been 

found in a number of studies to have a strong asso-

ciation with functional disability related to chronic 

pain. Parent factors have also been recognized 

as important in explaining the interindividual var-

iability in children ’ s response to pain  [6] . Much of 

the research on specifi c parent factors has focused 

on the role of parent behaviors, such as providing 

excessive attention to pain complaints. A number 

of researchers have noted a family aggregation 

of pain complaints, fi nding that children with 

chronic pain often live in households where other 

family members also have chronic pain.  

  Clinical  p ractice:  e valuation 
and  m anagement 

  Evaluation 

 Basic understanding of the biological, social and 

psychological factors that impact on children ’ s 

experience of pain helps to inform and guide clini-

cal practice with pediatric patients. Most notably, 

in the management of children with chronic pain, 

clinicians are advised to use an approach that con-

siders multiple rather than single etiologies and 

that de - emphasizes complete symptom resolution 

or cure. In general, clinical guidance starts with the 

principle that all children with chronic pain that is 

interfering with functioning in everyday life can 

benefi t from attention to the psychosocial as well 

as the biomedical aspects of their pain. 

 A focused interview can be used for gathering a 

pain history from the child and parents (for an 

excellent overview see Chapter  8 ). Medical evalua-

tion of the child with chronic pain is covered exten-

sively in other texts (for a review of the physical 

examination see for example Zeltzer  &  Schlank  [7] ). 

Comprehensive evaluation focused on multiple eti-

ologies such as identifi cation of any comorbidity, 

such as anxiety, depression or psychosocial or 

family contributors is needed. Additional resources 

pain response and that initial pain complaints 

often are maintained over time and may occur in 

another part of the body, or other somatic symp-

toms may develop in the child. 

 Of concern for many children with recurrent 

and chronic pain is the potential for associated 

decrements in their ability to function in impor-

tant life roles. Children may experience limitations 

in their ability to attend school and complete aca-

demic work as well as in their participation in 

physical, social, recreational and peer activities  [2] . 

Chronic pain can also have a negative impact on 

family life, including increased stress and fi nancial 

implications for parents.  

  Basic  m echanisms 

 A number of models have been developed over 

the years to understand children ’ s recurrent and 

chronic pain. Many of these theories focus on 

factors that explain the considerable interindivid-

ual variability in pain perception, and the chronic-

ity and impairment experienced from pain. Central 

to contemporary models are interrelationships 

among physical, cognitive, affective and social 

factors that infl uence children ’ s pain and disability 

 –  commonly referred to as biopsychosocial models 

of pain  [3] . Current conceptualizations of pain 

in children recognize the importance of age, sex, 

psychosocial stressors and central nervous system 

mechanisms for understanding the etiology of 

pain problems. 

 The incidence of most pain complaints increases 

dramatically with age and pubertal development 

for girls but not for boys  [4] . Sex and age differences 

have also emerged in children ’ s symptom report-

ing where girls generally report higher pain inten-

sity, longer lasting pain and more frequent pain 

than do boys. 

 There are also a variety of central nervous system 

pain mechanisms that are implicated in the persist-

ence of pain  [5] . As one example in understanding 

functional bowel disorders, current theories suggest 

that the pain or symptoms are caused by abnormal 

brain – intestinal neural (neuroenteric) signaling 

that creates visceral hypersensitivity. Abdominal 

pain may be caused by alterations in the sensory 
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is referred to clinical practice guidelines available 

from the American Pain Society for the manage-

ment of pain conditions in children (see http://

www.association - offi ce.com/APS/etools/products/

products.cfm). 

 Pharmacological strategies, psychological treat-

ments, physical therapy, complementary and alter-

native treatments, and their combination, have 

been used to reduce pain sensations, increase 

comfort and/or reduce associated disability and 

dysfunction in children with pain conditions. In 

the sections below, we review the evidence base 

associated with each type of intervention strategy 

in children with chronic pain.   

  Evidence  b ase for  p harmacological 
 t reatments 

 Medications have been used for children with 

recurrent and chronic pain conditions for the 

purpose of treating acute exacerbations of their 

underlying chronic pain, reducing infl ammation, 

helping with sleep problems, treating comorbid 

psychological disorders including anxiety and/

or depression, and reducing spontaneous neural 

transmission that may be contributing to their 

pain. For some conditions, treatments can be 

specifi c and mechanism - driven. For example, for 

children with juvenile idiopathic arthritis, phar-

macological treatment is largely directed at under-

lying infl ammatory processes, which may in turn 

reduce pain. Similarly, pharmacotherapy for 

migraine and for specifi c types of chronic abdomi-

nal pain may be directed at underlying mecha-

nisms. However, for most other types of childhood 

chronic pain there is a very limited evidence base 

for any class of medication. Treatment is largely 

based on anecdotal evidence or derived from the 

adult literature rather than controlled clinical 

studies in the pediatric population. We review 

below the available evidence base for pharmaco-

therapy for specifi c pain conditions in children. 

 Most of the evidence from randomized control-

led trials concerns the treatment of pediatric head-

ache including the effi cacy and safety of migraine 

prophylactic agents as well as acute abortive 

migraine treatment in children and adolescents. In 

on psychological assessment of the child with 

chronic pain can be found in a recent review  [8] . 

 A productive way to initiate the history is to 

elicit the patient ’ s and parents ’  narrative about the 

pain, rather than beginning with targeted ques-

tions. Further prompts about the pain can then be 

provided. Throughout the initial evaluation, com-

munication that establishes reassurance, rapport 

and a belief in the signifi cance of the pain problem 

will enhance the receptivity of the parents and 

child to the treatment approach.  

  Treatment  a pproach 

 It is essential that a team approach be used in treat-

ing a child with chronic pain. The clinical team 

may consist of any combination of pediatrician, 

anesthesiologist, nurse practitioner, pediatric psy-

chologist, child psychiatrist and physical or occu-

pational therapist to assist in both diagnosis and 

management of the pain. Communication among 

the team should occur on a consistent basis as pro-

viders may not be physically proximate. In fact, 

there are few dedicated pediatric pain treatment 

facilities and most centers are located in major 

urban cities. Even when adequately trained clini-

cians and resources are available, time, expense 

and insurance barriers may also prevent children 

from accessing appropriate services, and may com-

promise the optimal team approach. Primary care 

physicians should be kept informed of manage-

ment plans, as they may be able to provide impor-

tant support and coordination for the families. 

 If experts in chronic pain cannot be located, the 

primary care physician can assemble a team of 

knowledgeable professionals and serve as a coordi-

nator to help to educate the team on chronic 

pain treatment. Psychologists and rehabilitation 

therapists can have a useful role in treatment even 

when they do not have expertise in pain manage-

ment, provided an overarching treatment plan is 

in place with specifi c assessments and interven-

tions outlined. 

 Once the treatment team is assembled, a variety 

of intervention options are available. A complete 

review of treatment strategies for pediatric chronic 

pain is beyond the scope of this chapter. The reader 
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 benefi t ratio for long - term opioid analgesia. To 

date, there are no controlled trials of opioids for 

the management of chronic pain in children. 

 Because of the lack of evidence - based pediatric 

research for most medications used in chronic 

pain, dosing is usually based on clinical experience 

or derived from pediatric dosing guidelines for the 

approved use of the medication (e.g. seizures for 

gabapentin). Dosing range guidelines are beyond 

the scope of this chapter but can be found in 

several published textbooks (see for example 

Schechter  et al.   [11] ).  

  Evidence  b ase for  p sychological 
 t reatments 

 Psychological treatments have had an important 

role in reducing pain sensations and modifying 

situational, emotional, familial and behavioral 

factors that contribute to pain - related disability in 

children. Behavioral strategies include relaxation 

training, biofeedback and behavioral management 

programs (e.g. teaching operant strategies to 

parents to reinforce adaptive behaviors such as 

school attendance). For example, thermal biofeed-

back involves teaching patients how to increase 

their peripheral temperature using electronic 

instruments such as a temperature probe on the 

fi nger to measure temperature and a computer 

monitor to display reinforcing information back to 

the patient (biofeedback usually incorporates 

instruction in relaxation strategies). 

 Cognitive strategies include hypnosis, stress 

management, guided imagery and cognitive coping 

skills. Cognitive behavioral therapy (CBT) pro-

grams incorporate elements of both behavioral 

and cognitive strategies. The goals of CBT are typi-

cally to enhance children ’ s coping skills by instruct-

ing them in behavioral and cognitive skills that 

allow them to think and behave differently to 

reduce the negative effects of having chronic pain. 

In addition, specifi c areas of concern such as school 

avoidance, diffi culties in social relationships or 

signifi cant anxiety or depressive symptoms can 

be therapeutic targets. CBT interventions often 

involve considerable work with parents to teach 

them ways to support their children and to imple-

general, fi ndings are favorable although there 

remains a limited amount of pediatric specifi c 

information in the literature. Several review arti-

cles of pharmacotherapy for pediatric migraine are 

available (see for example Eiland  [9] ). Cyclic vomit-

ing syndrome, which some clinicians believe to be 

similar in pathophysiology to migraine headaches, 

has also been treated using migraine prophylactic 

medication with some success. 

 A Cochrane review of the evidence base for phar-

macological interventions for recurrent abdominal 

pain (RAP) and irritable bowel syndrome (IBS) was 

recently published  [10] . It included three small 

randomized controlled trials evaluating pizotifen, 

peppermint oil capsules and famotidine. There was 

signifi cant improvement in children with RAP and 

IBS treated with peppermint oil capsules. Similarly, 

in the trial comparing famotidine with placebo, 

signifi cant improvement was found in children 

with RAP and dyspepsia treated with famotidine. 

Several recent controlled trials evaluating 

amitriptyline for functional abdominal pain and 

IBS have produced equivocal fi ndings for pain 

relief in children. Overall, the evidence base is 

quite small and there is no clear indication of effec-

tiveness for any particular pharmacological inter-

vention for recurrent abdominal pain. 

 Other common chronic pain conditions seen in 

children include musculoskeletal pain, neuro-

pathic pain syndromes and pain related to under-

lying medical conditions such as cancer. For adults 

with many forms of chronic pain, especially 

neuropathic pain disorders, there is evidence for 

effi cacy of several anticonvulsant and antidepres-

sant medications. In pediatrics, there have been 

multiple case reports and case series reporting 

success in treating children with CRPS and other 

neuropathic pain conditions with anticonvulsants 

including gabapentin, oxcarbazepine and pregaba-

lin. Unfortunately, there have been no controlled 

studies of anticonvulsants in children with CRPS 

or any other neuropathic pain syndrome. 

 Opioids have been extensively studied for pedi-

atric acute pain management and for pain in chil-

dren with life - limiting conditions. However, there 

is no consensus regarding which children with 

chronic non - malignant pain have a favorable risk –
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culoskeletal pain and in youth with localized mus-

culoskeletal pain such as in CRPS. 

 Exercise - based programs have signifi cantly 

reduced pain in clinical samples of youth with 

fi bromyalgia and CRPS. The frequency and inten-

sity of exercise necessary to accomplish symptom 

reduction is unclear at this time; both inpatient 

intense rehabilitation as well as outpatient PT has 

been effective in the management of pain related 

to CRPS. Within community - based samples of ado-

lescents with low back pain, exercise interventions 

have produced signifi cant reductions in pain  [15] . 

Currently, data on other physical therapy inter-

ventions such as trigger release or massage are 

limited to case series.  

  Evidence  b ase for  c omplementary 
and  a lternative  m edicine  t herapies 

 Many parents of children with chronic pain seek 

out complementary and alternative medicine 

(CAM) therapies such as acupuncture, yoga and 

herbal remedies. All of these therapies require 

further study in order to recommend their use in 

children. Studies of CAM modalities for chronic 

pain in adult populations are increasing (Chapter 

 26 ). The reader is referred for a general review of 

CAM studies for pain treatment in children  [16] .  

  Putting  i t  a ll  t ogether: 
a  t reatment  a lgorithm 

 As shown in Figure  38.1 , a basic treatment algo-

rithm for pediatric chronic pain management 

begins with assembling a treatment team and pro-

viding education to the child and family that will 

engage their participation in a comprehensive 

evaluation and management plan for the child ’ s 

pain condition. The clinical team develops and 

sets goals for the child ’ s treatment plan which will 

generally include pain management, enhancing 

the child ’ s coping skills, improving the child ’ s 

functioning (physical, social, recreational) and 

enhancing the child ’ s sleep quality and quantity. 

Throughout the evaluation and management 

period, the team provides critical support to 

parents through emphasizing the normalcy of 

ment behavioral plans, such as rewarding the child 

for participation in therapies or attendance at 

school. 

 Several meta - analytic reviews have documented 

the effi cacy of psychological therapies for children 

with chronic pain. In a meta - analysis of therapies 

for pediatric migraine  [12] , biofeedback and relaxa-

tion were found to be more effective than placebo 

treatments and prophylactic drug treatments in 

controlling headache. Most recently, an updated 

systematic review and meta - analysis including 29 

studies of psychological therapies for management 

of chronic pain in children found that across pain 

conditions, biofeedback, relaxation training and 

CBT were effective at reducing pain intensity in 

youth  [13] . 

 On the basis of this evidence, psychological 

interventions are considered appropriate for chil-

dren and adolescents with any chronic pain condi-

tion, including youth with disease - related pain. At 

this time, the only psychological intervention that 

has been developed and evaluated for youth with a 

specifi c pain condition is biofeedback. Biofeedback 

has undergone empirical evaluation only in chil-

dren with migraine and tension headache although 

in clinical practice biofeedback may be applied in 

other pain conditions. 

 Some new developments in psychological treat-

ments for chronic pain that have received promis-

ing initial support include the use of acceptance 

and commitment strategies  [14] , and the applica-

tion of technology to deliver treatment such as the 

delivery of psychological treatment strategies via 

the Internet.  

  Evidence  b ase for  p hysical 
 t herapy  i nterventions 

 Physical therapy (PT) and maintaining a regular 

exercise program are important aspects of pain 

treatment in children with chronic pain. Most 

commonly, PT interventions are targeted toward 

deconditioning and restricted range of motion 

or desensitization of painful body parts. The major-

ity of studies describing PT - based interventions 

in children with chronic pain have focused on 

exercise programs in youth with widespread mus-
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     Figure 38.1     A treatment algorithm for pediatric chronic pain.  

Assemble a 
treatment team 

Provide education about chronic pain: set the stage for 
comprehensive evaluation and treatment 
       •     Mind–body understanding of pain (connection 
              among emotions, cognitions, neural signaling) 
       •     Biopsychosocial approach to evaluation and
              treatment

•

•
•

Psychological interventions
       •     Cognitive behavioral therapy, relaxation 
               strategies, biofeedback 
       •     School re-entry plan 
       •     Use of behavioral incentives to increase 
               academic, social and physical activities 

Provide ongoing support to parents
       •     Attend to parents needs for support 
              around their experience of stress and 
              burden 
       •     Provide developmentally specific 
              information on how to best champion 
              their child’s pain management plan 

Develop and set goals for treatment plan
       •     Pain management 
       •     Enhance coping skills  
       •     Improve function 
       •     Enhance sleep quality and quantity 

Recommend therapies and encourage 
participation
       •     Schedule routine follow-up  
       •     Set and assess progress toward interim 
              goals

Physical and rehabilitative 
therapies
       •     Exercise program 
       •     Individualized physical 
              therapy program 

Complementary and alternative therapies 
       •     Acupuncture, Iyengar yoga, art therapy, 
               music therapy, massage 

Pharmacological interventions
       •     Treatment aimed at type of pain, 
              such as neuropathic pain, 
              inflammatory, nociceptive, 
              myofascial
       •     Consider psychological 
              comorbidities  
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their experience of stress and burden, providing 

developmentally specifi c information on how to 

best champion the child ’ s pain management plan 

and through referral of parent(s) or family for 

additional therapeutic support. Specifi c therapies 

are recommended which generally involve a 

multimodal approach including some combina-

tion of psychological interventions, pharmacolog-

ical interventions, physical and rehabilitative 

therapies or complementary and alternative thera-

pies. Routine follow - up is useful for encouraging 

the child ’ s participation in therapies and provid-

ing feedback on progress toward interim goals.    
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  Chapter 39 

Pain in  i ndividuals with  i ntellectual 
 d isabilities  

  Tim F.     Oberlander 1    ,    Chantel C.     Burkitt 2      &     Frank J.     Symons 2   

   1    Pediatrics, University of British Columbia; BC Children ’ s Hospital, Vancouver, Canada  
   2    Department of Educational Psychology, University of Minnesota, Minneapolis, USA       

   Introduction and  o verview 

 Expression of pain by individuals with intellectual 

and related development disabilities (e.g. cerebral 

palsy) and disorders (e.g. autism) is frequently 

ambiguous and its recognition by caregivers and 

healthcare providers can be highly subjective. This 

presents a tremendous challenge for clinicians, 

researchers, individuals with disabilities and their 

families. Even when pain - specifi c behaviors are 

present, such behaviors may be regarded as altered, 

blunted or confused with other sources of general-

ized stress, arousal or in the extreme, misinter-

preted as a refl ection of a behavior disorder of 

psychological origin. However, there is no reason 

to believe that pain is any less frequent in the lives 

of someone with an intellectual or related develop-

mental disability that alters the way they commu-

nicate, or that such an individual would be 

insensitive or indifferent to pain. 

 Until recently pain in people with intellectual 

disability (ID) received little scientifi c attention, 

and as study participants individuals with ID have 

been systematically excluded from pain and related 

research. This is starting to change  [1] . The 

International Association for the Study of Pain 

(IASP) originally defi ned pain as  “ an unpleasant 

sensory and emotional experience associated with 

actual or potential tissue damage, or described in 

terms of such damage ”   [2]  but, because the empha-

sis on self - report assumed a capacity for verbal 

communication, the IASP clarifi ed the defi nition 

of pain to recognize that  “ the inability to verbally 

communicate in no way negates the possibility 

that an individual is experiencing pain and is in 

need of appropriate pain relieving treatment ”   [3] . 

In this sense our goal is to recognize and assess fea-

tures of an individual ’ s behavioral and physiologic 

repertoire as legitimate indices of pain expression 

and experience and develop strategies to manage 

this universal, but highly individual, human 

condition. 

 The purpose of this chapter is to provide an over-

view of a number of issues inherent to assessing 

and managing pain among children and adults 

with intellectual and developmental disabilities. 

Wherever possible, our focus is specifi c to intellec-

tual disability as distinct from but related to the 

concept of developmental disability (e.g. cerebral 

palsy is a developmental disability in which some 
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that in addition to a signifi cantly subaverage intel-

lectual functioning, concomitant limitations are 

observed in two or more areas of adaptive skills, 

and the disorder presents itself before the age of 18. 

 Regardless of the degree of ID and the underlying 

neurological condition, functional limitations fre-

quently confound the presentation of pain in 

individuals with intellectual and developmental 

disabilities  [5] . In the absence of easily recognized 

verbal or motor - dependent forms of communica-

tion, it remains uncertain if the pain experience 

itself is different or whether only the expressive 

manifestations are altered. Indeed, without recog-

nizable means of communication or functional 

motor skills, pain may remain under - recognized 

and under - treated. In spite of the potential for 

altered nociception and pain expression, there is 

no evidence that cognitively or motor impaired 

individuals are spared any of the miseries of a 

noxious experience  [6] .  

  Scope of the  p roblem of  p ain 
in  i ndividuals with  ID  

  Epidemiology 

 Whether from a single or multifactorial cause (e.g. 

genetic and/or metabolic disorders or traumatic 

brain injury), ID can be associated with multiple 

sources of acute and chronic pain. There is a limited 

but emerging database regarding the epidemiology 

of pain among children and adults with ID  [7] , 

examples of which include the following. Based on 

a 4 - week window during a longitudinal study 

(N    =    94), Breau  et al .  [8]  reported that 78% of chil-

dren with ID experienced some type of pain and 

62% experienced non - accidental pain (pain type 

varied by motor ability). The pain reported was of a 

signifi cant severity to be disturbing and was long -

 lasting and frequent. Stallard  et al .  [9] , using a diary 

study (N    =    34), reported that 74% of the sample of 

children with ID experienced some form of pain 

over a 2 - week period (for 68% it was rated as mod-

erate to severe). Most troubling was that none of 

the children were reported to be receiving any type 

of pain management. Although less is known 

about adults, studies with adults with cerebral 

children also have intellectual disability but some 

do not). It is beyond the scope of the chapter to 

provide an exhaustive review; for more informa-

tion, readers are directed to Oberlander  &  Symons 

 [1]  or Siden  &  Oberlander  [4] . The chapter begins 

by defi ning ID to clarify the clinical population and 

then reviews briefl y the scope of the problem of 

pain among individuals with ID. Recent develop-

ments in assessment approaches are discussed and 

specifi c tools are described. Issues and approaches 

to management are then presented. Readers will 

note that the chapter and its citation pattern 

refl ects the current reality of our knowledge in this 

area  –  the majority of the research addressing issues 

in pain and ID has focused on the scope of the 

problem and assessment in pediatric populations 

with very little work specifi c to management. 1   

  Defi ning  ID  and  c onceptual  i ssues 

 The World Health Organization (WHO) defi nes 

ID as:

  A disorder defi ned by the presence of incom-

plete or arrested mental development, princi-

pally characterized by the deterioration of 

concrete functions at each stage of develop-

ment and that contribute to the overall level 

of intelligence, such as cognitive, language, 

motor and socialization functions; in this 

anomaly, adaptation to the environment is 

always affected. For ID, scores for intellectual 

development levels must be determined based 

on all of the available information, including 

clinical signs, adaptive behavior in the cultural 

medium of the individual and psychometric 

fi ndings.   

 However, the American Association on Intellectual 

and Developmental Disabilities (AAIDD) indicates 

     1      Note on terminology: there are many terms in use 
professionally and scientifi cally with respect to 
individuals with signifi cant intellectual impairments 
including mental retardation, intellectual disability, 
severe neurological impairment, and cognitive 
impairment. For the purposes of this chapter, the 
term  “ intellectual disability ”  will be used.  
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pain can be diffi cult to identify and treat, but 

should be considered in individuals with severe 

neurological impairments associated with ID with 

prolonged pain after an intervention. Another 

potential source of pain is central in origin, where 

the pain afferents appear to be activated without 

an ongoing input either from tissue damage or 

peripheral nerve injury. The major evidence for 

such an entity comes from the observation of 

pain behavior in children with advancing neuro-

degenerative diseases such as Krabbe ’ s disease, 

children with severe neurological impairments, 

adults with thalamic strokes and Alzheimer ’ s 

disease  [15,16]  but the pain mechanisms associ-

ated with these conditions remain to be demon-

strated. However, even with a determined search 

for an underlying cause, one is frequently faced 

with the considerable probability that the fi nal 

diagnosis becomes a  “ medically unexplainable 

pain ”   [17] , leading to clinical dead - end  –   “ I can ’ t 

diagnose, therefore I can ’ t treat ”  (C. Montgomery, 

personal communication).   

  Pain  a ssessment  t ools 

 In this section, we briefl y outline a number of pain 

assessment scales (Table  39.1 ) designed to evaluate 

pain specifi cally among children and adults with ID 

(for more detailed reviews specifi c to scale develop-

ment see Bodfi sh  et al .  [18]  and Breau  et al .  [19] ). It 

should be noted that although existing scales for 

other vulnerable populations (neonates, elderly) 

also have been adapted for use with children with 

ID (e.g. revised FLACC)  [20] , the scales reviewed in 

Table  39.1  were designed and developed specifi -

cally for individuals with ID. The measures devel-

oped to date focus on identifying a variety of 

possible pain signs in children and adults with 

intellectual impairment  [21 – 23,31] . These include 

vocalizations (e.g. cry, scream, moan), facial expres-

sion, movement (both increased and decreased), 

change in muscle tone (increased and decreased), 

guarding/protection and changes in every day 

activity (social interaction, eating and sleeping). 

Most often the scales are completed by proxy 

report, vary somewhat in their administration 

time, may be used for initial assessment and, in 

palsy (some with ID) have produced similar results 

in relation to chronic conditions that are most 

likely associated with pain  [10] . Minihan  [11]  

found that 99% of residents in a New York State 

facility had at least one chronic medical condition 

that required continued monitoring. Research has 

noted that adults with ID often have multiple 

medical conditions  [12] . Many of these medical 

conditions (e.g. fractures, dental problems, arthri-

tis) result in pain and some are associated with 

chronic pain.  

  Pain  s ources and  r isk  f actors 

 The activities of daily living associated with an 

intellectual and co - occurring developmental disa-

bility may involve the use of assistive devices for 

positioning and mobility and are associated with 

new and different sources of pain  [13] . Dislocated 

hips, pressure sores from skin breakdown and 

repetitive use injuries occur and must be consid-

ered. Splinting and casting may be required for the 

prevention and treatment of contractures and can 

be associated with pain. Feeding tubes can result in 

gastric distention and as well tugging on the tube, 

or skin breakdown at the insertion site are all 

potential sources for everyday pain. 

 Motor impairments may be characterized by 

increased tone, spasms, increased deep tendon 

refl exes and clonus, coupled with weakness and 

loss of dexterity (cerebral palsy). Spasticity and 

spasms can cause signifi cant discomfort through 

waking and sleeping hours. Treatment of spasticity 

frequently involves invasive procedures; high 

tone/spasticity may be treated through surgical 

intervention (selective dorsal rhizotomy) or by sur-

gical implantation of an intrathecal baclofen 

pump, while pharmacologic management of tone 

may include intramuscular injection of botulinum 

toxin A. Non - invasive therapies can also contrib-

ute heavily to frequent pain; adult patients with 

cerebral palsy report that their memories of pain in 

childhood center around regular physical therapy 

sessions and stretching  [14] . 

 There are times when repeated surgery, or direct 

trauma to a nerve, results in long - lasting pain that 

may be similar to neuropathic pain. Neuropathic 
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  Table 39.1    Pain assessment tools for children and adults with intellectual disabilities (ID)  . 

   Pain scale     Brief description     Items     Psychometric properties     Recommendations  

   Child pain scales                   
  Pain Indicator for 

Communicatively 

Impaired Children 

(PICIC) 

 Stallard  et al . (2002)  [9]   

  200 pain cues derived 

from caregiver 

interview narrowed 

to 6 main cues  

  6    Showed accuracy 

 Not retested for validity or 

reliability  

  Short and simple 

 Possible preliminary 

measure of pain  

  Pediatric Pain Profi le 

(PPP) 

 Hunt  et al . (2002) 

 [23]   

  Semi - individualized 

measure providing 

predetermined 

categories of 

behaviors which are 

then added to by the 

parent/caregiver  

  20    Valid, reliable and 

sensitive measure for 

each individual child 

 Does not provide 

generalizable measures 

across children  

  May distinguish 

individual child ’ s good 

days from bad days 

 May be well suited for 

monitoring pain for an 

individual across long 

time scales  
  Non - Communicative 

Children ’ s Pain 

Checklist Revised 

(NCCPC - R 

 Breau  et al . (2002) 

 [21]   

  Observational 

assessment tool 

quantifi es pain 

responses observed 

by parents and 

caregivers and 

postoperative 

versions are available  

  30    Reliable and valid in 

detecting pain  

  Useful across 

populations and 

settings 

 Consistently accurate 

with short observation 

times and by those 

unfamiliar with the 

child  

   Adult pain scales                   
  Pain and Discomfort 

Scale (PADS) 

 Bodfi sh  et al . (2001) 

 [29]  
 Phan  et al . (2005) 

 [31]   

  Measures pain and 

discomfort during a 

standardized 

physical examination 

(pain examination 

procedure)  

  18    High inter - rater reliability 

 Sensitivity to pain  

  Useful in isolating the 

location/source of 

pain  

  Chronic Pain Scale for 

Non - verbal Adults 

with Intellectual 

Disabilities 

 (CPS - NAID) 

 Burkitt  et al . (2009) 

 [26]   

  Adapted the 

NCCPC - R for adults 

with ID during 

chronic or recurring 

pain  

  24    Strong internal 

consistency, inter - rater 

reliability and construct 

validity and sensitive to 

pain 

 Cutoff score was 

established  

  CPS - NAID is best suited 

for assessing chronic 

pain  

  Non - Communicating 

Adult Pain Checklist 

(NCAPC) 

 Lotan  et al . (2009) 

 [27]   

  Adapted the 

NCCPC - R to assess 

acute pain in adults 

with ID  

  21    High internal consistency 

 Sensitive to pain  

  NCAPC is 

recommended 

currently for assessing 

acute or procedural 

pain in adults with ID  

some applications, for repeated evaluation for 

acute, postoperative and chronic pain. Measure-

ment approaches focused on establishing sensitive 

and specifi c measures of non - verbal facial pain 

displays (e.g. facial action unit activity)  [24]  and 

biobehavioral reactivity (heart rate variability) 

 [25]  have been studied, but the clinical utility of 

these approaches remains to be established.    
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  Pain  m anagement 

  Where to  b egin? 

 The pain history can be guided by the use of an 

established, symptom cluster assessment tool, 

such as those offered by several studies  [21,26 – 28] . 

This approach might provide a profi le of typical 

everyday behaviors, how they have changed 

during this period of  “ pain ”  and other associated 

changes in everyday function and activities (Table 

 39.2 ). An alternative but complementary approach 

was developed by Bodfi sh  et al .  [29]  based on 

pairing assessment with an examination.   

 In using these approaches, understanding 

changes from an agreed upon baseline set of behav-

iors observed by experienced caregivers, compiled 

to refl ect a longitudinal perspective, may be the 

most reliable measure of pain and distress availa-

ble. A detailed history should include an account 

of known baseline behaviors or physical condi-

tions, temporal sequences, known stressors and an 

understanding of the typical repertoire of verbal 

and non - verbal cues used to communicate pain 

and a variety of affective states. One helpful tech-

nique is to ask the family to make a brief home 

video recording of the behavior; watching the 

video with the parents develops understanding 

and agreement about the exact nature of the com-

plaint. The infl uence of the caregiver ’ s percep-

tions, social setting and the individual ’ s tolerance 

  Table 39.2    Key questions to consider in assessing pain in 

an individual with intellectual disabilities (ID). 

  What is the underlying neurological condition/process?  
  How might this infl uence pain system function and the 

expression of distress/pain?  
  What is the developmental level?  
  What is the usual behavioral and health condition, 

baseline condition and nature of everyday function?  
  Usual means of communication  
  Caregivers ’  views and understanding of what is 

happening  
  Role of intercurrent illness  
  Differential diagnosis: what else is going on?  

to change or stress are keys to understanding the 

child ’ s current situation. Context of the pain 

behavior is crucial. Pain on changing a diaper sug-

gests hip subluxation or sacral decubitus ulcers; 

pain after eating or upon lying down suggests gas-

troesophageal refl ux, for instance. Beyond a pain 

history, a detailed review of all systems, medica-

tions, allergies, diet and recent procedures remains 

essential. Finally, during the physical examina-

tion, careful observation, with guidance by experi-

enced caregivers looking for specifi c areas of 

discomfort or injury is essential. Throughout the 

examination, one should observe the individual ’ s 

facial and vocal reactions to manipulations, as well 

as the reaction of the parent or caregiver (as a proxy 

for self - report; a  “ gut - reaction ”  or intuition can 

sometimes help more than asking them for a more 

complex evaluation of pain behaviors). In the 

search for the source of irritability of unknown 

origin (IUO), one should consider a broad differen-

tial diagnoses as illustrated in Figure  39.1 .    

  Moving  f orward 

 Typical pain management focuses on identifying 

the underlying pathology leading to a diagnosis 

and treatment plan, reducing distress and facilitat-

ing a return to baseline function. However, even 

with a careful history and thoughtful approaches 

investigating irritability, sources of pain frequently 

remain uncertain. A diagnosis in this setting may 

not always be possible, and even after a careful 

empiric evaluation, identifi cation of exacerbating 

and mediating factors, an empiric medication trial 

and careful ongoing evaluation may be the only 

available management options. The success of pain 

management in this setting requires three key 

elements: 

  1     A clearly identifi ed plan including pharmaco-

logic and non - pharmacologic options;  

  2     Coordinated communication and decision 

making among the individual (to the greatest 

extent possible), caregivers and clinicians alike; 

and  

  3     A process for ongoing evaluation to keep this 

management plan on track especially when the 

pain has not resolved.     
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     Figure 39.1     IUO: Possible differential diagnoses for Irritability of Unknown Origin (IUO).  

Musculoskeletal system:
• Fractures & dislocations (i.e. risk from osteopenia
   /osteoporosis. Look for dislocation, angulation, 
   erythema, bruising and crepitus and leg length 
   discrepancies as clues to a dislocated hip)

Gastrointestinal system:
• Gastritis, esophagitis (GERD, PUD)
• Inflammation at the stoma for a G-Tube
• Subcutaneous tube migration
• Chronic constipation

Cardiorespiratory System:
• Pneumonia
• Congestive heart failure (N.B. Swelling,
   cold extremities)

Head and Neck:
• Corneal abrasion
• Otitis media/externa
• Sinusitis
• Corneal abrasion
• Dental infection/injury (not halitosis, bleeding, dental
   erosion)

Psychological:
• Mood & thought disturbances
• Sleep disturbances
• Psychotropic medication

Neurological System:
• Dystonia
• Spasticity/hypertonicity
• Seizures
• Neuropathic pain

Genitourinary:
• Dysuria/urinary tract infection
• Urinary stones (immobility, bone resorption,
   medications and formula composition may be
   predisposing factors)
• Menses/pre-menstrual cramping or menorrhagia
   and other gynecological causes
• Hernia
• Testicular torsion

Skin:
• Pressure sores
• Infection (under leg brace etc.)
• Hair strangulation of digit

  Analgesics 

 In general, one follows the same principles for 

pharmacotherapy in the cognitively impaired that 

are used in other populations with chronic pain 

(Chapters  11  and  14  –  18 ). In this population, route 

of administration and assessment of response may 

be more complex. The route of medication admin-

istration should be the least invasive and appropri-

ate for the patient ’ s condition and sources of pain. 

Oral or G - tube route is preferable. Subcutaneous 

medications delivered via indwelling catheters 

may be an appropriate way to administer opioids 

for selected, severe pain states; thus, with the 

added pain of multiple injections and reduced 

muscle mass, intramuscular injections can be 

avoided. Topical anesthetic creams or other topical 

agents should be considered prior to injections, 

venipuncture, refi lls of intrathecal baclofen pumps 

and other cutaneous procedures. Silver nitrate and 

sulcrate in zinc oxide can be very effective topical 

agents for controlling local irritation at gastric tube 

sites. In this setting, an  “ n - of - 1 ”  trial to determine 

therapeutic effi cacy may be helpful, comparing the 

patient ’ s response on a medication against their 

own response to a placebo. This requires the use of 

a blinding procedure, often by a pharmacist, to use 

placebos and medication interventions in a rand-

omized fashion. This can also be helpful in elimi-

nating an expectation bias.  

  Non - pharmacological 
 m anagement  a pproaches 

 Acute procedural or postoperative pain manage-

ment requires the same imaginative approach 

used in other healthcare settings. Simple non -

 pharmacological approaches may be helpful. At the 

outset, keeping primary caregivers at hand may 

help in assessment and allow differentiation of 

non - specifi c arousal behavior from pain behavior. 

Similarly, maintaining communication with the 
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inpatient treating team will avail them of the 

accumulated knowledge of how the individual 

reacts to pain and prior treatments, and improve 

the management of ongoing or pre - existing prob-

lems. Depending on the individual ’ s ability to com-

municate or responsiveness to external stimulation, 

behavioral interventions such as distraction, 

guided imagery and hypnosis may be used in indi-

viduals with ID, depending on the cognitive level 

 [30] . Physical measures such as massage, touch, 

heat or cold therapy may be helpful, although to 

date there have been no published studies evaluat-

ing these measures for this population. Effective 

coordinated team work, including a case manager, 

an understanding of where the pain fi ts into the 

individual ’ s life (i.e. drawing a  “ pain map ” ) and  

the elements that comprise an individual ’ s pain 

(the  “ clinical topography ”  of pain), may be helpful 

in avoiding  “ therapeutic failure ”  (Table  39.3 ).    

  Therapeutic  f ailure and  d rug  i nteractions 

 In the individual where multiple medications are 

needed to manage a diverse number of conditions 

it is especially important to be aware of potential 

drug interactions and the potential for genetic var-

iation in drug response and metabolism (Chapters 

 14  –  18 ).   

  Conclusions 

 In the past decade tremendous strides have 

been taken in recognizing the problem of pain 

among individuals with ID. Problems with the 

defi nition of pain are readily recognized as is the 

fact that conventional approaches to assessment 

are limited. A great deal of effort has led to 

improved assessment techniques which include a 

broader range of possible pain indicators beyond 

verbal self - report. Despite this, caution should be 

exercised when using any of the tools described in 

this chapter because in most instances their devel-

opment and use has been under very specifi c cir-

cumstances. Regardless of the instruments used, 

however, it is clear that systematic pain assess-

ments should be routinely undertaken, regardless 

of the disability, particularly when extraordinary 

  Table 39.3    Factors that might underlie therapeutic failure. 

   1     Limited knowledge and bias about pain in 

individuals with ID  
   2     Impact of an altered neurological system: 

 a. What do we know about the underlying 

neurological disorder that infl uences function of 

the pain system?  
   3     Limited access to pain experience: 

 a. Is an assessment of pain possible using a 

standard tool? 

 b. Have we targeted the right symptom endpoint?  
   4     Diagnosis in doubt: 

 a. Have we searched for the  “ irritability of 

unknown origin ” ? 

 b. Multiple candidate diagnoses and conditions 

(e.g. sleep disturbances, nutrition, intercurrent 

infection)  
   5     Right drug,  … .but still not effective 

 a. Pharmacokinetic, pharmacodynamic and 

genetic factors 

 b. Drug – drug interactions 

 c. Drug – environment interactions (e.g. smoke, 

grapefruit juice)  
   6     Contextual factors: 

 a. Lack of an understanding of elements that 

comprise the clinical topography of the pain or a 

 “ pain map ”  

 b. Presence of multiple caregivers but poorly 

coordinated healthcare team 

 c. Lack of a case manager  

behavior or context dictates the possibility that 

pain is present. The development of pain assess-

ment tools for adults with ID is in its infancy; thus, 

a multifaceted approach to pain assessment and its 

management is necessary. Although efforts to 

understand the nature of pain in the context of a 

neurological injury leading to an ID are underway, 

we need to focus on the individual, his/her typical 

behavior and their own experience as an individ-

ual living with pain.  
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  Chapter 40 

Pain and  a ddiction  

  Roman D.     Jovey  

  Credit Valley Hospital, Addictions and Concurrent Disorders Center; CPM Centers 
for Pain Management, Mississauga, Canada       

   Introduction 

 Pain clinicians need to understand the basic princi-

ples of addiction medicine in order to reduce the 

risks of addiction associated with some of the med-

ications used in the management of pain. It is also 

important to know when to refer to colleagues in 

addiction medicine.  

  Prevalence,  n eurobiology 
and  d efi nitions 

 Recent results from the US National Survey on 

Drug Use and Health (NSDUH), the largest anony-

mous annual population survey in the world, esti-

mated that 9.2% of the population aged 12 or 

older, met DSM - IV criteria for substance depend-

ence or abuse in the past year. The survey reported 

a prevalence rate of 8.3% for illicit drug use in the 

past month and a 2.0% prevalence rate for misuse 

of prescription opioids in the past month  [1] . 

 Surveys from chronic pain clinics quote preva-

lence rates of addiction among patients from a low 

of 3% up to a high of 27%. However, many older 

studies used non - standardized defi nitions or relied 

on physiologic criteria to diagnose addiction. 

Studies were not explicit in separating iatrogenic 

opioid dependence from pre - existing substance 

use disorders and did not account for medication 

behaviors related to inadequately treated pain. 

 Surveys of patients attending outpatient metha-

done maintenance treatment programs (MMTP) or 

inpatient addiction treatment programs report 

that 61 – 80% complained of a chronic pain problem 

with severe pain experienced by 37% of MMTP 

patients and 24% of inpatients. Among those with 

chronic severe pain, 65% of MMTP patients and 

48% of inpatients reported high levels of pain -

 related interference in physical and psychosocial 

functioning. Compared with addicted patients 

without pain, those with pain reported signifi -

cantly more health problems, more psychiatric 

disturbance, more use of illicit drugs, as well as 

alcohol, to treat their pain, and more prescription 

and non - prescription medication use  [2] .  

  Neurobiology of  a ddiction 

 Addiction is a chronic biopsychosocial illness 

involving brain reward centers (Figure  40.1 ). These 

brain circuits are involved in arousal, motivation 

and compulsion towards survival even in the pres-

ence of danger. Eating, sexual activity, social inter-

action and unexpected novel stimuli activate these 

reward circuits. Drugs associated with abuse have 

an ability to turn on reward circuits to a much 
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  Defi ning  o pioid  a ddiction in 
a  p atient with  p ain 

 It is important to use appropriate terminology 

when discussing patients with pain on therapeutic 

opioids in order clarify communication among 

health professionals and reduce stigma for patients. 

 Under the current classifi cation system for psy-

chiatric illness, DSM - IV(TR), the term  “ substance 

dependence ”  continues to be used instead of 

the term  “ addiction. ”  This defi nition was intended 

to decrease the stigma associated with the term 

 “ addict ”  but unfortunately has resulted in a less 

precise defi nition, especially when referring to sub-

stances with a therapeutic use such as opioids. The 

DSM - IV criteria for  “ opioid dependence ”  may be 

appropriate for diagnosing addiction to alcohol or 

illicit heroin use, but are not appropriate when the 

drug in question is an opioid prescribed for a thera-

peutic purpose  [5] . 

 The Liason Committee on Pain and Addiction 

was formed in order to facilitate collaboration 

between pain and addiction specialists and has 

clarifi ed the importance of clear unambiguous ter-

minology  [6] . It was identifi ed that three funda-

mental concepts must inform terminology related 

to addictions: 

greater extent and for a longer period of time than 

natural stimuli. By activating endogenous reward 

circuits, addictive drugs override behavior leading 

to progressive loss of control over drug intake in 

spite of medical, emotional, interpersonal, occupa-

tional and legal consequences. The compulsion to 

use drugs is compounded by defi cits in impulse 

control and decision - making. Certain individuals 

are born with a greater or lesser sensitivity in these 

reward pathways making them biogenetically 

more or less at risk for developing an addictive dis-

order  [3] .   

 The development of addiction requires not 

only repeated exposure to a potentially addicting 

substance or behavior, but also an individual with 

a particular biopsychogenetic vulnerability living 

in a particular social milieu. Without the presence 

of these risk factors, it is unlikely that an opioid -

 na ï ve patient will become an addict by the pre-

scription of opioids for pain  [4] . Because of 

sensitized reward pathways in the brain, there is 

a high risk of cross - addiction to opioids in patients 

with previous addiction to other substances. 

Therefore it is important to screen patients for 

risk factors associated with addiction before pre-

scribing opioids.  

     Figure 40.1     Brain centers involved in 
addiction.  

PFC

ACG

OFC
SCC

NAcc

Hipp

VTA

Amig
LC WITHDRAWAL

REWARD

MEMORY/
LEARNING

MOTIVATION/
DRIVE

INHIBITORY
CONTROL

After Nora Volkow, Director NIDA, 2004 Locus Ceruleus added, after Koob



Pain and addiction Chapter 40

337

  1     Although some drugs produce pleasurable 

reward, critical determinants of addiction rest with 

the user.  

  2     Addiction is a multidimensional disease with 

neurobiological and psychosocial dimensions.  

  3     Addiction is a phenomenon distinct from physi-

cal dependence and tolerance.    

 Table  40.1  presents currently recommended defi -

nitions of tolerance, physical dependence and 

addiction.   

 Physical dependence is an expected physiologi-

cal response in most individuals in the presence 

of continuous opioid use for therapeutic or non -

 therapeutic purposes. It is not, by itself, diagnostic 

  Table 40.1    Defi nitions developed by the Liaison 

Committee on Pain and Addiction. The Liaison 

Commmittee was made up of representatives from the 

American Pain Society, the American Academy of Pain 

Medicine and the American Society of Addiction Medicine. 

  Addiction    A primary chronic neurobiological 

disease with genetic, psychosocial and 

environmental factors infl uencing its 

development and manifestations. It is 

characterized by behaviors that 

include one or more of the following: 

      IMPAIRED  CONTROL  OVER DRUG 
USE 

      COMPULSIVE USE 

      CONTINUED USE DESPITE HARM 

      CRAVING 

 These phenomena may be accompanied 

by distortions in thought, chiefl y denial, 

and a tendency to relapse once in 

recovery. Physical dependence and/or 

tolerance may, or may not, be present 

in addiction  
  Physical 

dependence  

  A state of adaptation manifested by a 

drug class specifi c withdrawal 

syndrome that can be produced upon 

abrupt cessation, rapid dose reduction, 

decreasing blood level of the drug and/

or administration of an antagonist  
  Tolerance    A state of adaptation in which 

exposure to the drug results in 

changes that result in diminution of 

one or more drug effects over time  

  Source :   After Savage  et al .  [6] . 

of addiction. Tolerance to unwanted opioid side 

effects, such as respiratory depression, sedation 

and nausea, occurs readily and is a welcome phe-

nomenon. Some patients also develop tolerance 

to the analgesic effects of opioids, indicated by 

the need for increasing or more frequent doses 

of the medication to maintain analgesic effect. 

Tolerance to opioids, by itself, is also not diagnos-

tic of addiction. 

  Pseudoaddiction 

 Some people with severe unrelieved pain may 

become intensely focused on fi nding pain relief 

and may appear to be preoccupied with obtaining 

opioids, but the preoccupation is with fi nding 

pain relief, rather than with the use of opioids per 

se. Such therapeutic preoccupation can be distin-

guished from true addiction by observing that 

when effective analgesia is obtained, by whatever 

means, the previous behaviors, which may have 

suggested addiction, resolve. Controversy contin-

ues over the use of this term. There is a risk that 

clinicians can misinterpret true addictive behav-

iors as pseudoaddiction.   

  Screening and  r isk  s tratifi cation 

 There is now an evolving consensus that safe 

opioid prescribing requires individualization of 

a pain treatment plan that incorporates risk strati-

fi cation. Thus, pain clinicians need to become 

profi cient in performing and documenting a risk 

assessment. The use of time - effi cient validated 

screening tools can improve both the quality and 

effi ciency of documentation to meet regulatory 

requirements.  [7]  

 The Opioid Risk Tool (ORT) is a fi ve - item ques-

tionnaire designed to predict the probability of 

aberrant drug behaviors when prescribed opioids 

for chronic pain (Figure  40.2 ). Because of its brevity 

and ease of scoring, the ORT is clearly the simplest 

way to perform and document a risk assessment. It 

stratifi es patients into low, moderate and high risk 

categories. Its only drawback is its higher suscepti-

bility to deception. The SOAPP - R is a somewhat 

longer tool but is less susceptible to deception 



Clinical Pain Management: A Practical Guide

338

with the patient  [8] . Although the use of treatment 

agreements is recommended in most guidelines for 

the prescribing of opioids for pain, not all clini-

cians are in agreement that they are ethical and 

accomplish the goal of reducing the misuse of 

opioids  [9] . Agreements typically cover such issues 

as the risk of developing addiction, the use of one 

prescriber and one pharmacy, the requirement to 

take medication as directed, agreed participation 

in multimodal treatment modalities and consent 

to communicate with family and other health pro-

fessionals. It is important to adapt written agree-

ments to the language and reading level of the 

local population. 

 Random urine drug testing is one method of 

assessing which drugs the patient is taking, but is 

of limited use in detecting a patient who is divert-

ing part of their prescription. If urine screening 

is to be used it is important to check with the 

local laboratory regarding methodology, detection 

limits and cross - reacting substances. Because urine 

is very susceptible to tampering, research into 

other methods of body fl uid monitoring (e.g. saliva 

testing) is ongoing  [10] . 

(Figure  40.3 ). It stratifi es patients into lower risk or 

higher risk categories.   

 The purpose of screening and risk stratifi cation is 

to determine the intensity of follow - up and moni-

toring required, not to deny opioid therapy.  

   U niversal  P recautions in  p ain 
 m anagement 

 In order to strike a balance between optimum indi-

vidual patient care and safety, the concept of 

Universal Precautions in pain management was 

coined in a seminal paper by Gourlay  &  Heit in 

2005   (Table  40.2 ).   

 All patients require adequate documentation 

of the initial assessment, diagnosis, differential 

diagnosis, a treatment plan and the fi ve A ’ s of 

pain outcome assessment. In addition, all control-

led substance prescriptions must have appropriate 

documentation according to local regulations. 

 Utilizing a written prescribing agreement when 

starting a trial of long - term opioid therapy is one 

way to document informed consent. It helps to 

clarify treatment expectations and boundaries 

     Figure 40.2      Opioid Risk Tool (ORT) 
(with scoring). Reproduced from 
Webster LR, Webster RM. (2005) 
Predicting aberrant behaviors in opi-
oid - treated patients: preliminary vali-
dation  of the Opioid Risk Tool.  Pain 
Med   6(6) : 432 – 42, with permission 
from Wiley - Blackwell.    

Mark each box 
that applies

1 Family history of substance abuse Female* Male
 Alcohol  1  3
 Illegal drugs  2  3
 Prescription drugs  4  4
2 Personal history of substance abuse:
 Alcohol  3  3

 Illegal drugs  4  4
 Prescription drugs  5  5
3 Age (mark box if between 16 and 45)  1  1
4 History of pre-adolescent sexual abuse  3  0
5 Psychological disease
 Attention deficit disorder, obsessive-compulsive
 disorder, bipolar disorder, schizophrenia  2  2
 Depression  1  1

Scoring totals: Low risk = 0–3; Moderate risk = 4–7; High risk = > 7
* Note that Female or Male refers to the gender of the patient, not the 
relative.
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     Figure 40.3     Screener and Opioid Assessment for Patients with Pain Revised (SOAPP - R). Reproduced from Butler SF, 
Fernandez K, Benoit C  et al.  (2008) Validation of the revised Screener and Opioid Assessment for Patients with Pain (SOAPP -
 R).  J Pain   9(4) : 360 – 72, with permission from Elsevier.    

 1 How often do you have mood swings? 0   1   2   3   4

Never            Very often
 2 How often have you felt a need for higher doses of 

medication to treat your pain?

0   1   2   3   4

Never            Very often
 3 How often have you felt impatient with your doctor? 0   1   2   3   4

Never            Very often
 4 How often have you felt that things were just too 

overwhelming that you can’t handle them?

0   1   2   3   4

Never            Very often
 5 How often is there tension in the home? 0   1   2   3   4

Never            Very often
 6 How often have you counted pain pills to see how many are 

remaining?

0   1   2   3   4

Never            Very often
 7 How often have you been concerned that people will judge 

you for taking pain medication?

0   1   2   3   4

Never            Very often
 8 How often do you feel bored? 0   1   2   3   4

Never            Very often
 9 How often do you take more medication than you are 

supposed to?

0   1   2   3   4

Never            Very often
10 How often have you worried about being left alone? 0   1   2   3   4

Never            Very often
11 How often have you felt a craving for medication? 0   1   2   3   4

Never            Very often
12 How often have others expressed concern over your use of 

medication?

0   1   2   3   4

Never            Very often
13 How often have any of your close friends had a problem with 

alcohol or drugs?

0   1   2   3   4

Never            Very often
14 How often have others told you that you had a bad temper? 0   1   2   3   4

Never            Very often
15 How often have you felt consumed by the need to get pain 

medication?

0   1   2   3   4

Never            Very often
16 How often have you run out of pain medication early? 0   1   2   3   4

Never            Very often
17 How often have others kept you from getting what you 

deserve?

0   1   2   3   4

Never            Very often
18 How often, in your lifetime, have you had legal problems or 

been arrested?

0   1   2   3   4

Never            Very often
19 How often have you attended an AA or NA meeting? 0   1   2   3   4

Never            Very often
20 How often have you been in an argument that was so out of 

control that someone got hurt?

0   1   2   3   4

Never            Very often
21 How often have you been sexually abused? 0   1   2   3   4

Never            Very often
22 How often have others suggested that you have a drug or 

alcohol problem?

0   1   2   3   4

Never            Very often
23 How often have you had to borrow pain medications from 

your family or friends?

0   1   2   3   4

Never            Very often
24 How often have you been treated for an alcohol or drug 

problem?

0   1   2   3   4

Never            Very often

Total SOAPP-R Score: (Positive = a score of 18 or above)
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may be sceptical regarding non - pharmaceutical 

treatments. 

 Addicted patients often expect to be treated 

poorly by healthcare professionals resulting in 

apparent manipulative behaviors. To address this 

concern, clinicians need to use an open respectful 

approach, with clear direct communication as the 

key. It is helpful to discuss realistic expectations  –  

aiming for good analgesia rather than a pain - free 

state but also to set appropriate but fi rm bounda-

ries on acceptable behaviors. Mental health profes-

sionals with experience working in addictions are a 

valuable asset to the treatment team. 

 In high risk patients, the use of a biopsychosocial 

multimodal treatment plan is especially important 

 [11] . Many high risk patients who present with 

problematic medication behaviors often have not 

had the benefi t of a trial of non - pharmacological 

and non - opioid treatment options. With very high 

risk patients, co - management with an addiction 

professional, where available, is recommended. 

 Controlled release and/or long - acting opioids in 

a fi xed dosing regimen are generally preferred over 

immediate release and/or short - acting drugs in 

order to try to disconnect the drug taking from 

the stimulus and reduce the risk of interdose 

 Opioid therapy is not a panacea for all pains in 

all patients. When the use of opioid therapy is 

not resulting in signifi cantly reduced pain and 

improved function, or in fact is doing more harm 

than good, clinicians need to have an  “ exit strat-

egy ”  and feel comfortable in tapering patients 

off of opioids in favor of other therapies. In the 

case of a developing opioid addiction, referral to 

an addiction specialist for consideration of opioid 

therapy with methadone or buprenorphine is 

recommended. 

 If clinicians follow Universal Precautions in all 

patients taking controlled substances for pain, no 

one patient needs to feel stigmatized. This process 

can optimize outcomes for the patient and reduce 

risks for the prescribing clinician and society.  

  Strategies for  t reating the 
 h igh  r isk  p atient 

 Patients who misuse substances experience pain 

just as acutely and probably more so than  “ normal ”  

patients. They often have concurrent mental 

health problems with lives that tend to be 

chaotic and stressful. Their coping mechanisms are 

heavily biased towards use of chemicals and they 

  Table 40.2    Summary of Universal Precautions for Pain Management. Adapted with permission from  [12] . 

   1     Make a diagnosis with appropriate differential diagnosis  
   2     Provide a psychological assessment including screening for risk of addictive disorders  
   3     Provide informed consent for the use of opioids (verbal or written)  
   4     Document a treatment agreement (verbal or written)  
   5     Assess and document pain level and function before the start of treatment  
   6     Provide an appropriate trial of opioid therapy  + / –  adjunctive medication  
   7     Regularly reassess pain scores and level of function  
   8     Regularly assess the  “ four A ’ s ”  of pain medicine outcome: 

 (This concept has since evolved into the  “ fi ve A ’ s ”  of pain treatment outcome: 

  Analgesia  –  pain relief using an NRS, VAS, the percentage pain relief or other tool  

  Affect  –  current mood and any changes since treatment  

  Adverse effects  –  and recommended solutions  

  Activity level  –  physical and social functioning  

  Ambiguous drug behaviors with resulting actions by the clinician     
   9     Periodically review the pain diagnosis and comorbid conditions, including risk for opioid misuse/addiction  

   10     Document appropriately  

   NRS, numeric rating scale; VAS, visual analog scale.     
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  Chapter 41 

Pain and  p sychiatric  i llness  

  Harold     Merskey  

  Professor Emeritus of Psychiatry, University of Western Ontario, London, Canada       

   Introduction 

 Theories and facts about the relationship between 

pain and psychiatric illness have fl uctuated consid-

erably during the previous century and the present 

one. The issues of the relationship between pain 

and psychological factors receive much attention 

at the beginning of this volume and psychiatrists 

and psychologists have contributed substantially 

to discussion and ideas concerning how to under-

stand pain, particularly in the last 40 – 50 years. The 

purpose of this chapter is more limited. It is to 

identify and describe the relationships between 

pain and psychiatric illness strictly defi ned. Within 

the range of what is called psychiatric illness as 

found for example in the DSM - IV, and the DSM - V 

now in preparation, does pain emerge as a state 

that results from mental processes, and, if so, is it 

made worse or relieved by them? 

 Pain may also be seen as a cause of psychological 

change  –  which undoubtedly it is. In medical 

affairs dealing with psychological phenomena, 

major, intermediate and minor contributions of 

one to the other are almost always to be found. 

Severe pain from a major physical cause may 

produce a variety of psychological responses. 

However, psychological causes, rarely, if at all, 

produce severe pain. The mind is more often 

blamed for causing pain than can be proven to be 

the case. In this chapter discussion is confi ned to 

major psychiatric illness such as psychoses, demen-

tia and severe depressive illness, and the major fea-

tures of psychological states in patients who have 

pain for physical reasons. 

 There is little to support the view that severe 

pain is caused by the psyche. The highly popular 

notion that pain is produced by the mind through 

a process of  “ somatization ”  is no longer logically 

tenable  [1] . That is unfortunate because the 

concept of  “ somatization ”  was originally part of 

a well - intentioned attempt to get away from the 

diagnosis of  “ hysteria. ”  

 Pain occurs quite often in psychiatric patients 

 [2] , as it does in the rest of the general population 

 [3] . However, pain is less common as a complaint 

 [2]  among patients with major psychiatric illness 

overall, and particularly so with schizophrenia. 

 With dementia (e.g. Alzheimer ’ s disease, athero-

sclerotic dementia) pain usually occurs at the same 

rate among psychiatric patients as among the rest 

of the general population of similar ages, except 

that patients with moderately severe or severe 

dementia are less likely to be able to describe their 

experiences and may have to be observed quite 

closely to see if they are affected. Intellectually 

impaired patients also complain of pain less than 
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need to recognize the more frequent occurrence of 

conditions that can be affected by opioids (e.g. 

constipation, infarct, impaired attention), patients 

who are elderly and affl icted with such painful 

conditions as osteoarthritis, rheumatoid arthritis 

or neuropathic pain can still be effectively treated 

by pain medications including opioids. In such cir-

cumstances, it is often necessary to adjust treat-

ment for the many more medications that the 

elderly are liable to be taking compared with 

younger persons.  

  Schizophrenia 

 Schizophrenia is the most severe and prolonged 

mental disorder of late youth and adult life. 

However, a proportion of patients with schizo-

phrenia remit or return to relative normality under 

the infl uence of regular treatment with neuroleptic 

medication such as the phenothiazines and now, 

more often, the newer antipsychotic drugs includ-

ing risperidone, quetiapine, olanzapine, aripipra-

zole and ziprasidone. In fact, if anything, 

schizophrenic patients complain less than others 

about pain. Because of the relatively sedentary 

nature of their lives there is a tendency for them to 

have less illnesses of certain types e.g. back pain 

which is not well documented, or rheumatoid 

arthritis, which is quite well documented  [4] .  

  Severe  d epression 

 Severe depression is occasionally accompanied by 

pain which starts with the depression and ends 

when the depression is over  [5] . This usually means 

headache. Severe depression has occasionally been 

found to be accompanied by severe pain, especially 

in the face, that has been attributed clinically 

to the depression. There do not appear to be any 

good systematic studies that confi rm this view-

point. Post - herpetic neuralgia has commonly been 

accompanied by depression and can be exacer-

bated by severe depressive illness. 

 The literature that deals with this topic of pain 

and depression is related in large measure to a time 

prior to the widespread use of DSM - III, and DSM - IV 

criteria for major depressive disorder. The latter is 

others, whereas patients with an anxiety disorder 

or a depressive disorder complain of pain to a vari-

able extent. 

  Dementia 

 Dementia is the most common major psychiatric 

illness. It affects the elderly population increas-

ingly, so that from the age of 60 to 80 there is a 

gradual increase in dementia in both sexes and all 

populations. Twenty to thirty percent of patients 

over 80 years are recognized to have some degree of 

dementia but some remain untouched past the age 

of 90. If one is considering normal standards for 

individuals in their eighties, and certainly those 

past 90 it might be more appropriate to consider 

that intellectually impaired is the normal while 

intact intellectual capacity is less common. 

Although the ability to read may remain for some 

while in dementia, the ability to write consecutive 

intact logical sentences falls away, memory and 

spelling decline and the product of grammatical 

verbal material becomes patchy. Impairment of 

orientation begins with loss of recognition of dates 

and progresses, or perhaps one should say regresses, 

to the days of the week, followed by loss of aware-

ness of months, seasons and the year. 

 In these circumstances individuals with lesions 

who report the experience of pain do not seem to 

be more frequent than those who do not, but phy-

sicians treating the elderly all recognize that in 

patients who have lost all verbal skills, or are some-

what sedated, restlessness  –  when it occurs  –  may 

be a fairly frequent indicator of physical change 

that in the verbally competent would give rise to 

the expression or complaint of pain. 

 Such painful conditions as osteoarthritis, neuro-

pathic pain from stroke (nasty but relatively rare), 

will ordinarily be treated by the regular medical 

practitioner of a patient and often do not come to 

the attention of pain specialists except for those 

who are neurologists. 

 Occasional cases may arise where, in 80 -  and 

90 - year - old patients, the need for control of pain 

raises the question whether they should have 

opioids and, apart from adjusting for differences in 

the metabolic disposal of medication, and also the 
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amitriptyline or similar antidepressants may fi nd 

that some patients tolerate large doses while others 

only tolerate tiny ones (Chapter  14 ). There is a 

wide range of variation in individual metabolism 

and ability to tolerate various drugs acting on the 

central nervous system although, as indicated, 

antidepressants have been reportedly benefi cial for 

pain with depression  [8 – 10] .  

  Obsessional  n eurosis 

 Obsessional neurosis (DSM - IV Obsessive -

 Compulsive Disorder) has no particular associa-

tion with chronic pain.  

  Anxiety  c onditions 

 Of the anxiety conditions, various sorts are associ-

ated with chronic pain. In general, the anxiety 

found is proportional to the patient ’ s distress 

because of pain. If it is related to post - traumatic 

stress disorder it also tends to be proportional to 

the severity of the troublesome event that precipi-

tated the injury. However, individuals vary and 

anxious individuals are liable to have more anxiety, 

while individuals who were not previously anxious 

are likely to have less anxiety, albeit some may 

develop anxiety because of pain or because of 

stressful recollections of the injury. 

 In brief, post - traumatic stress disorder is associ-

ated with actual threatening or damaging events, 

troublesome recollections of the event, dreams or 

 “ fl ashbacks, ”  intense distress at reminders of the 

event, persistent avoidance of stimuli associated 

with the trauma and numbing of general respon-

siveness with persistent  de novo  symptoms of 

increased arousal and clinically signifi cant distress 

or impairment in functioning. 

 In general, if it is found in patients with chronic 

pain it most often appears to be because of the 

association with injury. Patients who are injured in 

traffi c accidents and subsequently develop chronic 

musculoskeletal pain are liable to experience some 

symptoms relating to the stress of the accident in 

addition to those from pain itself. Thus, they may 

become uneasy in traffi c in general, particularly 

fearful as passengers ( “ backseat drivers ” ), and are 

not necessarily as severe a condition as the types of 

depression that were previously considered. Most 

of the severe cases of pain due to depression date 

from the early literature when antidepressants 

were not available and electroconvulsive therapy 

(ECT) was the only effective common remedy for 

severe depression (short of leucotomy) and anec-

dotal reports were common. The relief of pain  –  

with fl uctuation in the associated depression  –  is 

well recognized whatever the cause, whether the 

pain be caused by depression or the depression be 

caused by pain. Suicide in relation to severe chronic 

pain does not appear to be common in patients 

with otherwise normal expectation of life but may 

occur, perhaps more often, with terminal illness. 

These few, and rather sparse, items of information 

refl ect the essentials of the relationship between 

pain and severe depression.  

  Moderately  s evere  d epression 

 Moderately severe depression is generally charac-

terized by the criteria of major affective disorder as 

identifi ed currently in DSM - IV and in the World 

Health Organization criteria for major depressive 

disorder  [6] . In patients with depression, without a 

history of injury or other cause of pain, headache 

may occur as one of the features of depression and, 

as Bradley  [5]  found, usually departs when the 

patient is treated. 

 It is important to know that amitriptyline is not 

only an antidepressant and a good hypnotic, but 

also provides considerable analgesic benefi t for 

patients with pain who are not depressed. This was 

fi rst noted in 1972  [7]  and established in double -

 blind controlled trials by Watson  et al .  [8] , and has 

subsequently been confi rmed by numerous inves-

tigators using similar double - blind controlled 

trials, measuring the presence of depression with 

the Beck Depression Inventory and monitoring the 

change in pain  [8 – 10] . Watson  et al.   [8]  used 

amitriptyline with benefi t in patients who were 

not depressed at an average dose of 75   mg/day. 

 The clinical application of this information is 

important in that very small doses of amitriptyline 

may work for some patients and large doses may 

work for others. Physicians treating patients with 
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acting upon the unconscious wish to be ill (e.g. 

with a paralysis, deafness or other  “ hysterical ”  

symptom that would enable him to escape the 

obligations of duty on the basis of a medical label). 

Recognition of this pattern became particularly 

apparent in the First World War internationally 

and the popularity of Freudian concepts between 

the two World Wars was suffi cient to establish in 

the medical mind the notion that  “ hysteria ”  was a 

valid disorder with a proven mechanism. It appears 

that similar or related symptoms occurred in 

the Allied Armies but did not reappear in the 

Wehrmacht where they led to execution. Instead, 

the Nazi Army had a special battalion or two of sol-

diers with stomach complaints. 

 The diagnosis of hysteria was never a popular 

one with patients nor with physicians who gave it, 

nor with other physicians who disapproved of it. 

Nevertheless, it had a widespread degree of accept-

ance and provided a partial solution for many 

years. In the 1950s and 1960s a group of Boston 

psychiatrists  [12 – 14]  endeavored to establish a 

method of characterizing patients with  “ hysteria ”  

in such a way that there would be agreement on 

the diagnosis but without relying upon theoretical 

notions like the idea that the symptom served the 

purpose, had a symbolic value and refl ected an 

attempt at problem - solving. Their concern was 

how to rediagnose individuals with multiple 

bodily complaints who were considered not to 

have a physical cause for their complaints. Today it 

seems likely that at least some of the patients they 

diagnosed had fi bromyalgia which does have a 

strong physical basis. However, a serious scientifi c 

attempt was made to provide for this situation and 

criteria were set up based upon multiple insuffi -

ciently substantiated physical complaints and 

called Somatization Disorders. 

 This did not take account of the single hysterical 

symptom (e.g. a paralysis or a loss of hearing) which 

remained to be diagnosed on the basis of the physi-

cal examination and neurological or other physical 

proof that the patient had capacity that he or she 

appeared not to be able to use. In any case two major 

factors have entered into the decay of these diag-

noses. In the fi rst place, with regard to the multi-

symptomatic patient, diagnoses have subsequently 

most uneasy at the site of the accident. Usually, the 

disorder presents several months after a traffi c acci-

dent, is accompanied by nightmares, often but not 

always focusing on injury, and is marked during 

the day by jumpiness in the presence of anything 

reminiscent of the injury. The full criteria for post -

 traumatic stress disorder are most often not satis-

fi ed but some related symptoms in vehicles are 

fairly common. 

 As a rule, patients with moderately severe whip-

lash injuries and those with low back sprains who 

develop pain of suffi cient severity to cause contin-

uing complaints after 3 months also tend to 

develop stress symptoms in relation to driving, 

including fearfulness on highways, fearfulness 

near the site of the accident and dreams of colli-

sions or other violent events. In many instances 

they make bad passengers because of anxiety 

as well as because of discomfort related to their 

posture in a car seat. The symptoms of post -

 traumatic stress tend to decline for the most part 

over months or years in patients subject to whip-

lash injuries. Patients who have more severe inju-

ries, such as head injuries with loss of consciousness 

or disturbance of consciousness exceeding more 

than a few minutes, are also liable to have increased 

diffi culties in concentration and attention as well 

as chronic pain.  

   “ Somatoform  d isorders ”  

 This topic is an issue at the present time  [1,11] . 

 “ Somatization ”  and  “ somatoform disorders ”  origi-

nated in an attempt to provide a systematic 

method of describing individuals who were 

thought to have what traditionally had been called 

 “ hysteria ” , i.e. a disorder in which a patient 

thought she or he had a disability, experienced or 

produced the symptoms of the disability, but had 

no physical basis for it. Historically, this was 

explained in various ways but ultimately the most 

popular one became the Freudian notion of repres-

sion of a confl ict into the unconscious mind with 

solution of the confl ict by the production of the 

symptom. Thus, a soldier might want to run away 

from danger. He might want not to seem a coward 

or to be a coward. The problem was solved by 
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with severe depression or anxiety or physiological 

illness, and is now redundant and should be 

discarded.   

  Conclusions 

 Chronic pain that is clinically important rarely has 

psychological causes. Depression is often found 

with chronic pain  –  and anxiety with acute pain. 

These conditions are mostly a consequence of pain 

and its attendant circumstances, rather than its 

cause. However, they may interact with the physi-

cal disorder to increase pain. Headache is increas-

ingly recognized as having pathophysiological 

rather than psychological mechanisms of produc-

tion. If anything, pain in schizophrenia is usually 

less than in the population at large. Similar consid-

erations apply to anxiety as to depression. The dis-

order is often, or usually, the result of a physical 

change and the emotional changes tend to be sec-

ondary. Somatization and pain disorder are diag-

noses to avoid.  
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Management Program 

(CPSMP)

CPS-NAID (Chronic Pain Scale 

for Non-Verbal Adults 

with Intellectual 

Disabilities), 329
CPSP see chronic post surgical 

pain (CPSP)

cracked tooth syndrome, 263
cranial nerves, adult pain 

assessment, 52, 60

cranial neuromodulation 

therapy, 161

see also deep brain stimulation 

(DBS); motor cortex 

stimulation (MCS)

C-reactive protein (CRP), 72–3

low back pain, 228

creatine phosphokinase (CPK), 

73

CRP see C-reactive protein (CRP)

CRPS see complex regional pain 

syndrome (CRPS)

CRPS I see complex regional 

pain syndrome I (CRPS I)

CRPS II (complex regional pain 

syndrome II), 290

CSA (chronic stable angina), 

self-management, 196

CSD (cortical spreading 

depression), migraine, 253

C-section, CPSP, 33
CSQ (Coping Strategies 

Questionnaire), 85, 209

CT see computed tomography 

(CT)

CTTH (chronic tension-type 

headache), 254

Current Opioid Misuse Measure 

(COMM), 85

opioid monitoring, 132

CWP (chronic widespread pain), 

epidemiology, 7

cyclical menstruation-associated 

breast pain, soy protein 

studies, 110

cyclic vomiting syndrome, 322

cyclobenzaprine, 146
cystitis, interstitial see 

interstitial cystitis

cytokines

chronic low back pain, 231

topical analgesic target, 139

D
daily measurement, pain 

intensity, 82–3

DBS (deep brain stimulation), 

161, 171, 175

decision-making, addiction, 

336

deep brain stimulation (DBS), 

161, 171, 175

defi nition (of pain), 4
δ-type opioid receptor, 128–9, 

140, 302

dementia, 343–4

age, 344

pain assessment, 313–14

pain sensitivity, 311

prevalence, 344

demography, chronic non-

cancer pain, 7–8

dentine hypersensitivity, 263
depression

amitriptyline, 345

moderately severe, 345

post-herpetic neuralgia, 344

severe, 344–5

desipramine, 114, 118
adverse reactions, 287
neuropathic pain therapy, 

115, 116, 286
desire, placebos, 44

Devil’s claw (Harpagophytum 

procumbens), 221
rheumatic diseases, 248

dextromethorphan, CRPS 

therapy, 293

DHE see dihydroergotamine 

(DHE)

diabetic neuropathy, 281

see also painful diabetic 

neuropathy (PDN)

diagnosis

communication of, 91–3, 92
importance of, 27

Diagnostic and Statistical 

Manual of Mental 

Disorders (DSM-IV), 343

diagnostic laparoscopy, pelvic 

pain, 277

diagnostic nerve blocks, 79, 

153–4

low back pain, 228–9

neck and back pain, 157–9

diathermy, shortwave, 187

diazepam, temporomandibular 

disorders, 261

diclofenac, topical vs. systemic, 

136, 137

diet, 221
analgesia, 107–8

animal studies, 107

human studies, 107–8

interstitial cystitis, 279

irritable bowel syndrome, 279

rheumatic diseases, 248

soy see soy/soybeans

dihydroergotamine (DHE)

cluster headache therapy, 256

migraine treatment, 253

dimethyl sulfoxide, CRPS 

therapy, 293

direct costs, 9–10

disability compensation

chronic non-cancer pain, 8–9

fi bromyalgia syndrome, 9

disc displacement, 

temporomandibular 

disorders, 261

disease-modifying agents 

(DMARDs), rheumatic 

diseases, 247
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pelvic pain, 278–9

disinhibition, central 

sensitization, 19–20

dissociative disorders, 347

DMARDs (disease-modifying 

agents), rheumatic 

diseases, 247

documentation, opioid 

addiction precautions, 

338

DOLOPLUS-II, 313

dorsal rhizotomy, 173, 173, 176

dorsal root entry zone (DREZ) 

lesioning, 173, 174, 175, 

176

studies, 172
dorsal root ganglia, primary 

afferent neurons, 14

dorsal root ganglionectomy, 

173, 173, 176

doxepin, 118
low back pain therapy, 117

DREZ see dorsal root entry zone 

(DREZ) lesioning

driving risk, opioids, 133–4

dronabinol, 147, 147
drug(s), 94

direct costs, 9

intrathecal delivery see 

intrathecal drug delivery

primary care pain 

management, 99–100

sleep problems, 93
drug interactions

antidepressants, 119

intellectual disabilities, 332

soy/soybeans, 111

drug overdose, intrathecal drug 

delivery complications, 

166–7

DSM-IV, 343

duloxetine, 114, 118
adverse reactions, 287
cancer pain, 305

fi bromyalgia syndrome, 115, 

240

neuropathic pain, 115, 285, 

286
dysesthesia, 4

E
economics, 9–11

direct costs, 9–10

indirect costs, 10–11

legislative reform, 9

total cost of illness, 11, 11
ECS-CP (Edmonton 

Classifi cation System for 

Cancer Pain), 301, 302

Edmonton Classifi cation System 

for Cancer Pain (ECS-CP), 

301, 302

Edmonton Staging System for 

Cancer Pain (ESS-CP), 

opioid dependence, 305

Edmonton Symptom 

Assessment Scale (ESAS), 

cancer pain, 301

education, 203–4

burning mouth syndrome, 265

chronic pain, 98

fear of movement associated 

with pain, 211

rehabilitation, 187

self-management, 194–5

electromyography (EMG), 75

feedback, 203

neuropathic pain, 283

electronic diaries, psychological 

assessment, 86

e-mail, primary care pain 

management, 102

embodiment, placebos, 44

EMG see electromyography 

(EMG)

emotional effects

psychological interventions, 

202, 204

self-management, 194

endocrine effects, intrathecal 

drug delivery 

complications, 167

endogenous opioids, 129

placebos, 45, 46

endometriosis, 277

treatment, 278–9

β-endorphins, placebos, 45

ENFD (epidermal nerve fi ber 

density), 76–7, 77, 78

entrapment neuropathies, 171

environment, sleep, 93
epidemiology

chronic pain, 4–5, 6

recurrent pain, 6

epidermal nerve fi ber density 

(ENFD), 76–7, 77, 78

equianalgesic table, opioids, 304
erythrocyte sedimentation rate 

(ESR), 72–3

low back pain, 228

ESAS (Edmonton Symptom 

Assessment Scale), cancer 

pain, 301

escitalopram, neuropathic pain 

therapy, 115

ESR see erythrocyte 

sedimentation rate (ESR)

ESS-CP (Edmonton Staging 

System for Cancer Pain), 

opioid dependence, 305

ethical considerations, placebos, 

42

evening primrose oil, rheumatic 

diseases, 248

excitability suppression, 

anticonvulsants, 121

exercise, 94, 204, 221
CRPS therapy, 295

pediatric pain management, 

323

rheumatic diseases treatment, 

247

sleep, 93
expectations, placebos, 43–4

experience of pain, 27

F
FABER test, 159

faces pain scales, pediatric pain 

assessment, 65
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fact joint injections, neck and 

back pain, 158–9

failed back surgery syndrome, 

spinal cord stimulation, 

163

family history

adult pain assessment, 52
importance of, 27

fax, primary care pain 

management, 102

Fear-Avoidance Beliefs 

Questionnaire (FAB-Q), 

210

fear avoidance model of pain, 

202, 208, 208

fear of movement associated 

with pain, 208, 293

assessment, 210

treatment, 211–12

Fear of Pain Questionnaire III 

(FPQ-III), 210

felbamate, contraindications, 

125

fentanyl

cancer pain management, 302

dosages, 130
equianalgesic table, 304
neuropathic pain therapy, 

286
feverfew (Tanacetum 

parthenium), 221
fi bromyalgia syndrome (FMS), 

235–44

American College of 

Rheumatology, 235–6, 

238

blood test, 237–8

classifi cation, 235–6

clinical management, 239

collaborative therapy, 240

course, 236

defi nition, 235–6

diagnosis, 237–8

see also specifi c methods

differential diagnosis, 237–8

disability compensation role, 

9

evidence-based therapy, 240, 

240–1

history taking, 237

imaging, 237–8

mechanisms, 238–9

pathophysiology, 239

pediatric pain management, 

323

pharmacotherapy, 239

physical examination, 237

prevalence, 236

prognosis, 236

questionnaires, 237

risk factors, 238–9

self-management, 239–40

stepwise treatment, 241

survey criteria, 238

therapy

anticonvulsants, 123, 124–5

antidepressants, 115–16, 117

treatment algorithm, 242

fi nancial stress, cancer pain, 300

fi sh oils, 107

fi tness training, 204

5-item Opioid Risk Tool, 85

fl uoxetine, 114

focus groups, self-management, 
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food avoidance, burning mouth 

syndrome, 265

free radicle scavengers, CRPS 

therapy, 293

frequency, opioid monitoring, 

132

functional capacity, 

psychological assessment, 

83, 84–5

functional dyspepsia, treatment, 

271–2, 272

functional history, adult pain 

assessment, 52
functional impact, adult pain 

assessment, 54

functional magnetic resonance 

imaging (fMRI), placebos, 

45

Functional Rating Scale, 85

G
GABA see gamma-aminobutyric 

acid (GABA)

gabapentin

adverse reactions, 287
cancer pain, 305

CRPS therapy, 293

fi bromyalgia syndrome, 124

mechanism of action, 21, 122, 

122
migraine, 124

neuropathic pain, 123, 285, 

286
persistent idiopathic facial 

pain, 263

safety and dosing, 125

selection of, 117

temporomandibular 

disorders, 261

visceral pain, 269

Gaenslen’s test, 159

gamma-aminobutyric acid 

(GABA)

fi bromyalgia syndrome/

myofascial pain 

syndromes, 239

spinal cord stimulation, 162

ganglionectomy, 176

dorsal root, 173, 173, 176

studies, 172
gastroesophageal acid refl ux, 

271

gastrointestinal disease, pelvic 

pain, 276
gastrointestinal side effects, 

NSAIDs, 142–3

GCA (giant cell arteritis), 

headaches, 251

gender

chronic non-cancer pain, 

7–8

CPSP risk factor, 36

pediatric pain, 320

genetics

chronic low back pain, 231

CRPS, 291

genistein, soy/soybeans, 109
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Geriatric Depression Scale, 

312

giant cell arteritis (GCA), 

headaches, 251

glial modulators, 21–2

glucosamine, 221
glutamate receptors, topical 

analgesic target, 139
glyceryl trinitrate (GTN), 

topical, 140

gonadotropin-releasing 

hormone agonists, 

endometriosis treatment, 

278

graded exposure, fear of 

movement associated 

with pain, 211–12

granuloma formation, 

intrathecal drug delivery, 

165, 166–7

graphic rating scales, pediatric 

pain assessment, 67

GTN (glyceryl trinitrate), 

topical, 140

gynecological surgery, CPSP 

prophylaxis, 38
gynecologic conditions, pelvic 

pain, 276

H
HADS (Hospital Anxiety and 

Depression Scale), 83, 84

Harpagophytum procumbens see 

Devil’s claw 

(Harpagophytum 

procumbens)

HC (hemicrania continua), 

254

headaches, 215–57

antidepressants, 116–17

diagnostic testing, 251–2

epidemiology, 7

evaluation, 251–2

peripheral nerve stimulation, 

165

prevalence, 251

see also specifi c types

healthcare, integrative, 95

healthful living review, 92, 93

heat pain threshold, 15

TRPV1 ion channel, 15

hemicrania continua (HC), 

254

hepatotoxicity, acetaminophen, 

145

herbal medicine, rheumatic 

diseases, 248

hernia repair, CPSP, 33
heroin, dosages, 130
herpes zoster, 281

hip pain, physical examination, 

63
hip replacement surgery

cost, 10
CPSP, 33

HIV/AIDS, physical 

performance tests, 187
HLA (human leucocyte 

antigen), CRPS, 291

Hospital Anxiety and 

Depression Scale (HADS), 

83, 84

human leucocyte antigen 

(HLA), CRPS, 291

human studies, diet, 107–8

hyaluronic acid, intra-articular 

injections, 248

hydrocodone

cancer pain, 302

dosages, 130
hydromorphone

cancer pain, 302

dosages, 130
equianalgesic table, 304

hydroxychloroquine, rheumatic 

diseases, 247

hyperalgesia

defi nition, 4, 14

neuropathic pain, 282–3

hyperpathia, 4
hypervigilance, visceral pain, 

269

hypnotherapy, 221
visceral pain, 270

I
IA see infl ammatory arthritis (IA)

IASP see International 

Association for the Study 

of Pain (IASP)

IBS see irritable bowel syndrome 

(IBS)

ibuprofen, temporomandibular 

disorders, 261

ICF (International Classifi cation 

of Functioning, Disability 

and Health), 183, 184

IDET (intradiscal electrothermal 

therapy), low back pain, 

232

iliac crest bone graft harvest, 

CPSP prophylaxis, 38
illness spectrum, visceral pain, 

267

imaging, 73–5

fi bromyalgia syndrome, 

237–8

see also neuroimaging; specifi c 

methods

imipramine, 118
adverse reactions, 287
arthritis, 117

neuropathic pain, 115, 116, 

286
implantable pulse generator 

(IPG), spinal cord 

stimulation, 161

impulse control, addiction, 336

indirect costs, 10–11

individualized therapy, opioids, 

132

indole acetic acids, 143
infections

intrathecal drug delivery 

complications, 166

see also specifi c infections

infl ammation

CRPS, 291, 292

rheumatic diseases, 246

infl ammatory arthritis (IA), 245

classifi cation, 245
clinical practice, 245
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infl ammatory bowel syndrome 

(IBS), 277

information, importance of, 27

information sources, CAM, 221

inspection, adult 

musculoskeletal 

examination, 56

insula cingulate cortex, 

nociception, 18

integrative healthcare, 95

intellectual disabilities, 326–34

activities of daily living, 328

assessment tools, 328–9, 329, 
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see also specifi c tools

assistive devices, 328

conceptual issues, 327

defi nition, 327

motor impairments, 328

neurodegenerative disease, 

328

pain epidemiology, 327–8

pain history, 330

pain management, 330–2

analgesics, 331

drug interactions, 332

non-pharmacological, 
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therapeutic failure, 332, 332
underlying disease, 330

pain sources, 328

risk factors, 328

spasticity, 328

surgical problems, 328

interferential therapy, 187

interleukin-1 (IL-1), chronic low 
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interleukin-6 (IL-6), chronic low 
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the Study of Pain (IASP)
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pain defi nition, 326

pain defi nitions, 3
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Functioning, Disability 
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interpersonal determinants

caregivers, 28–9

pain expression, 28

pain management, 29–30

for patient, 27–8

social communication pain 

model, 25–6

interpersonal distress, 

psychological 

interventions, 204–5

interpersonal targets, 

psychological 

interventions, 202

interpolaris subnuclei, orofacial 

pain, 259

interstitial cystitis

diagnosis, 277

treatment, 279

interventional therapies, 94

intra-articular injections

hyaluronic acid, 248

morphine, 140

rheumatic diseases treatment, 

248

intracerebroventricular 

administration, opiates, 
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intracranial neuroablation, 
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intradiscal electrothermal 

therapy (IDET), low back 

pain, 232

intrapersonal determinants

caregivers, 29

pain expression, 28

pain management, 29

for patient, 27

social communication pain 

model, 25

intrathecal drug delivery, 165–8
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see also specifi c complications

cost effectiveness, 168

drug-related complications, 

166–7

granuloma formation, 165, 

166–7

indications, 165–6

mechanical complications, 
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opiates, 172

patient selection, 165–6

polyanalgesic drug 

admixtures, 167–8

procedural complications, 166

trial period, 166

intraventricular administration, 

opioids, 175

INTRP (Inventory of Negative 

Thoughts in Response to 

Pain), 85

Inventory of Negative Thoughts 

in Response to Pain 

(INTRP), 85

investigational topical 

analgesics, 140

ion channels

acid sensitive, 139
anticonvulsants, 121

irreversible pulpitis, tooth pain, 
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irritable bowel syndrome (IBS)

pediatric pain management, 
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treatment, 272–3, 273, 279

visceral pain, 268–9

ischemic pain, spinal cord 

stimulation, 163–4

isofl avones, soy/soybeans, 109, 

111

J
joint pain, physical 

examination, 63
juvenile idiopathic arthritis (JIA)

self-management, 196

treatment, 321

K
Katz ADL scale, 312–13

ketamine

cancer pain, 306

CRPS therapy, 293

mechanism, 306
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knee replacement surgery, cost, 
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kappaκ-type opioid receptor, 

128, 140, 302

L
laboratory investigations, 72–3

low back pain, 228

neuropathic pain, 283

see also specifi c methods

lacosamide

mechanism of action, 122, 
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neuropathic pain, 124

safety and dosing, 126

lamina I

nociception, 17

protein kinase C, 18

wide dynamic range neurons, 
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lamina II, nociception, 17–18

lamina III, nociception, 17

lamina IV, nociception, 17

lamina V, nociception, 17, 18

lamotrigine

mechanism of action, 122, 

122
migraine, 124

neuropathic pain, 123

safety and dosing, 125

laparoscopy

diagnostic, pelvic pain, 277

endometriosis treatment, 278

laser evoked potentials (LEPs), 
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neuropathic pain, 283

laser therapy, 187

lateral femoral cutaneous nerve 

block, 154–5

laxatives, irritable bowel 

syndrome, 272

learning disabilities see 

intellectual disabilities

legislative reform, economics, 9
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adverse reactions, 288
neuropathic pain therapy, 286

LEPs see laser evoked potentials 

(LEPs)
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mechanism of action, 122
neuropathic pain, 124

levorphanol, dosages, 130
levothyroxine, soy protein 

interaction, 111

Liasion Committee on Pain and 

Addiction, 336–7, 337
lidocaine, stellate ganglion 

block, 156

lidocaine, topical, 137–8

cancer pain, 305

interstitial cystitis treatment, 
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neuropathic pain therapy, 

285, 286
older person pain therapy, 318
visceral pain, 269

lifestyle changes, 93

lignans, soy/soybeans, 109

listening, 91, 92
lower back pain, 227–33

asymptomatic, 227

clinical evaluation, 227–9

costs, 10

differential diagnosis, 227–8

laboratory tests, 228

natural history, 229–30

pathology, 229
prevalence, 6–7

progression to chronic pain, 

230–1

pseudo-diagnosis, 229

red fl ags, 228
treatment, 231–2

alternative therapy, 231–2

antidepressants, 117

NSAIDs, 145
pharmacotherapy, 231
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surgery, 232

see also specifi c treatments

trivial fi ndings, 229
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see also back pain
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lumbar sympathetic block, 156, 
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M
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magnetic resonance imaging 

(MRI), 74

chronic low back pain, 230

headaches, 251

trigeminal neuralgia, 171

magnetic resonance 

neurography (MRN), 79
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(MEG), placebos, 45–6

major digestive surgery, CPSP 

prophylaxis, 38
maladaptive coping see pain 
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(maladaptive coping)

management (of pain), 91–6

cancer pain see cancer pain

CRPS see complex regional 

pain syndrome (CRPS)

psychosocial perspectives, 
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see also specifi c management 
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maprotiline, 114

neuropathic pain therapy, 115
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market size, CAM, 217

massage, 221
intellectual disabilities, 332

McGill pain questionnaire, 312

MCS see motor cortex 

stimulation (MCS)

measurement (of pain), adult 

pain assessment, 55

mechanical complications, 

intrathecal drug delivery, 
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mechanisms (of pain), 14–23

see also specifi c mechanisms; 

specifi c types of pain



Subject Index

360
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back pain, 158–9

medial thalamotomy, 175

medical history

adult pain assessment, 52
importance of, 27

medication overuse headaches, 

254–5, 255
antidepressants, 116

Mediterranean diets, 107

medroxyprogesterone, 

endometriosis treatment, 
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memantine, CRPS therapy, 293

Memorial Delirium Assessment 

Scale (MDAS), 301

Memorial Symptom 

Assessment, 299

mental status examination, 

adult pain assessment, 52
meperidine, dosages, 130
meralgia paresthetica, 154

mesencephalotomy, 173, 177

studies, 172
metaxalone, 146
methadone

adverse reactions, 288
cancer pain, 302

equianalgesic table, 304
neuropathic pain, 286
NMDA receptors, 302

older person pain, 317
in opioid addiction, 341

pharmacokinetics, 131

methocarbamol, 146
methotrexate, rheumatic 
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Michigan Alcoholism Screening 
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trigeminal neuralgia, 171
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anorexia, 252
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pediatric pain management, 

321
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anticonvulsants, 123, 124

antidepressants, 116, 117
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adverse reactions, 288
cancer pain, 302
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equianalgesic table, 304
intra-articular administration, 
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morphine to fentanyl 

conversion, 131, 131
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movement, adult pain 
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adult pain assessment see 

adult pain assessment
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see also specifi c diseases/
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myofascial pain syndromes, 
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course, 236

defi nition, 236
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prognosis, 236
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fact joint injections, 158–9

physical examination, 63
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management, 196–7
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assessment, 68
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visceral pain, 269

see also specifi c types

nerve conduction studies (NCS), 
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neurodegenerative disease, 

intellectual disabilities, 

328

neuroimaging
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methods
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see also specifi c studies
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defi nition, 161

drug delivery, 174

intrathecal drug delivery see 

intrathecal drug delivery
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cord stimulation (SCS)
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Access Coalition, CRPS, 

295

neuropathic orofacial pain 

(NOP), 262–3

neuropathic pain, 281–9

basic mechanisms, 282

classifi cation, 281

clinical examination, 283

clinical practice, 282–3

defi nition, 4, 281

diagnosis, 283–4

laboratory investigations, 283

management, 284

motor cortex stimulation, 

172

pharmacotherapy see below

soy/soybeans therapy, 

108–9

mechanisms, 281

pharmacotherapy, 116, 

284–5, 286, 289

anticonvulsants, 123, 

123–4

antidepressants, 115, 116
contraindications, 287–8
NSAIDs, 145

neuropathies, entrapment, 171

neurophysiological factors, 

chronic low back pain, 

230–1

neurosensory examination, 

neuropathic pain, 283

neurosis, obsessional, 345

neurosurgery, 170–9

anatomic, 170–1
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entrapment neuropathies, 171

neuromodulatory, 171–2

spinal disorders, 170

trigeminal neuralgia, 171

neurotoxicities, opioids, 303

neurotrophic factors, topical 

analgesic target, 139
NHSDUH (National Household 

Survey on Drug Use and 

Health), 335

NMDA receptors

blocking agents, CRPS, 293

central sensitization, 19

CRPS, 292

nociception, 17

orofacial pain, 259–60

visceral pain, 269

NNT (numbers-needed-to-treat), 

topical analgesics, 137
nocebos, 42–8

defi nition, 42, 43

neurobiology, 46, 46–7

neuroimaging, 47

see also placebos

nociception

afferent terminals, 17, 18

ascending pathways, 18–19

conduction, 16–17

nociceptors

central projections, 17–18

C fi bers, 15, 16, 17

defi nition, 4
Aδ fi bers, 15, 16, 17

mechanisms, 15–16

noxious stimuli, 15–17

subtypes, 15

non-cardiac chest pain (NCCP), 

271

gastroesophageal acid refl ux, 

271

treatment, 271

Non-Communicating Adult 

Pain Checklist (NCAPC), 

329
Non-Communicative Children’s 

Pain Checklist Revised 

(NCCPC-R), 68, 329

non-pharmacological pain 

management

intellectual disabilities, 331–2

primary care pain 

management, 100–1

non-steroidal anti-infl ammatory 

drugs (NSAIDs), 142–4, 

143
cancer pain, 302

cardiovascular side effects, 144

chronic pelvis pain, 273

fi bromyalgia syndrome, 241

gastrointestinal side effects, 

142–3

indications, 145
long-term use, 144

low back pain, 231

mechanisms, 135–6, 142

migraine, 124

renal side effects, 144

rheumatic diseases, 245–6, 

248

temporomandibular 

disorders, 261

topical, 135–7

older person pain, 318
variation in, 142

visceral pain, 270

see also specifi c drugs

NOP (neuropathic orofacial 

pain), 262–3

norethindrone acetate, 

endometriosis treatment, 

278

nortriptyline, 114, 118
adverse reactions, 287
low back pain, 117

neuropathic pain, 115, 116, 

286
noxious chemicals

nociceptors, 15–17

TRPV1 ion channel, 16

NRS see numerical rating scales 

(NRS)

NSAIDs see non-steroidal anti-

infl ammatory drugs 

(NSAIDs)

nuclear imaging, 74

numbers-needed-to-treat (NNT), 

topical analgesics, 137
numerical rating scales (NRS)

adult pain assessment, 55

older patient pain assessment, 

312

pediatric pain assessment, 67

psychological assessment, 83

Numeric Rating Scales, older 

patient pain assessment, 

313

O
obesity, rehabilitation, 183

observation

adult pain assessment, 55–6

older person pain assessment, 

314

obsessional neurosis, 345

occipital nerve blocks, 154

occupations, chronic non-

cancer pain, 8

older persons, 311–18

clinical pain assessment, 

312–13

observational scales, 314

self-report scales, 314

see also specifi c tests

epidemiology, 311

pain management, 314–15

pain sensitivity changes, 

311–12

pharmacological therapies, 

315, 317–18
see also dementia

omega-3 polyunsaturated fatty 

acids, rheumatic diseases, 

248

open cholecystectomy, CPSP, 

33
opioid(s), 128–34, 130, 133

abuse risk factors, 131, 304–5

addiction see opioid addiction

administration route, 129

intracerebroventricular 

administration, 172
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intrathecal drug delivery, 

172

intraventricular 

administration, 175

topical, 138, 140

adverse effects, 129, 131, 131
neurotoxicities, 303

prolonged QT syndrome, 

134

Qtc prolongation, 303

withdrawal syndrome in 

neonates, 134

applications

cancer pain, 302–4

chronic pancreatitis, 272

CRPS, 293

individualized therapy, 132

older person pain, 317
pediatric pain, 322

rheumatic diseases, 248

visceral pain, 270

classifi cation, 129

clinical pharmacology, 129, 

131

cost, 9

driving risk, 133–4

endogenous see endogenous 

opioids

equianalgesic table, 304
mechanism of action, 21, 

128–9

monitoring, 132–4

addiction, 132–3

frequency, 132

high-dose therapies, 132

pain severity, 132

morphine to fentanyl 

conversion, 131, 131
patient selection, 131–2

primary care, 99–100

risks, 128

stratifi cation, 131–2

rotation, cancer pain, 303–4

therapeutic goals, 131

tolerance, 341

WHO classifi cation, 129

see also specifi c opioids

opioid addiction, 336–7

biopsychosocial multimodal 

treatment plan, 340

controlled release 

preparations, 340–1

Liasion Committee on Pain 

and Addiction, 336–7, 337
opioid monitoring, 132–3

pain treatment expectations, 

340

risk factors, 131
risk stratifi cation, 337–8

screening, 337–8

treatment strategies, 340–1

Universal Precautions, 338, 

340, 340
opioid-induced neurotoxicities 

(OINs), 303

opioid receptor(s)

distribution, 129

δ-type, 128–9, 140, 302

nociception, 15

κ-type, 128, 140, 302

μ-type, 128–9, 140, 302

signalling, 129

topical analgesic target, 139
opioid-receptor-like receptor 1 

(ORL-1), 128

Opioid Risk Tool (ORT), 337, 338

oral contraceptives, 

endometriosis treatment, 

278

oralis subnuclei, orofacial pain, 

259

orofacial pain, 258–66

brainstem mechanisms, 259, 

259–60

clinical aspects, 261–3

modulatory infl uences, 260–1

neuropathic, 262–3

nociceptive processes, 258–61

see also specifi c processes

persistent idiopathic facial 

pain, 263–4

primary afferents, 258–9

temporomandibular 

disorders, 261–2

thalamocortical mechanisms, 

260

tooth pain, 259, 262, 263
orthognathic surgery, 262

osteoarthritis, 245

classifi cation, 245
NSAIDs, 145
temporomandibular 

disorders, 261

topical analgesics, 248

topical capsaicin, 138

topical NSAIDs, 136

osteoarthrosis, 

temporomandibular 

disorders, 261

osteopathy, 221
Oswestry Disability 

Questionnaire, 85

older patient pain assessment, 

313

oxcarbazepine

adverse reactions, 288
mechanism of action, 122, 

122
neuropathic pain therapy, 

286
safety and dosing, 125

oxicams, 143
oxycodone

adverse reactions, 288
cancer pain management, 302

dosages, 130
equianalgesic table, 304
neuropathic pain therapy, 

286
Oxycontin, cost, 9

oxygen, cluster headaches, 256

oxymorphone

cancer pain, 302

dosages, 130
equianalgesic table, 304

P
PACSLAC (Pain Assessment 

Checklist for Seniors with 

Limited Ability to 

Communicate), 313, 314
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PADS (Pain and Discomfort 

Scale), 329
PADT see Pain Assessment and 

Documentation Tool 

(PADT)

pain

behavior, psychological 

assessment, 82

beliefs and coping, 

psychological assessment, 

83, 85

expression, 28

intensity, psychological 

assessment, 82–3, 83
monitoring, pediatric pain 

assessment, 64

perception, children, 320

sensitivity changes, older 

persons, 311–12

severity, opioid monitoring, 

132

treatment expectations, 

opioid addiction, 340

PAINAD (Pain Assessment in 

Advanced Dementia), 313

Pain and Discomfort Scale 

(PADS), 329
Pain Assessment and 

Documentation Tool 

(PADT)

opioid monitoring, 132

substance abuse, 85

Pain Assessment Checklist for 

Seniors with Limited 

Ability to Communicate 

(PACSLAC), 313, 314

Pain Assessment in Advanced 

Dementia (PAINAD), 313

pain catastrophizing 

(maladaptive coping), 

207–8

treatments, 209–10

Pain Catastrophizing Scale 

(PCS), 209

pain clinics, referral to, 101, 101
pain diaries, pediatric pain 

assessment, 68–70

Pain Disability Index (PDI), 84

older patient pain assessment, 

313

pain drawings, neuropathic 

pain, 284

painful diabetic neuropathy 

(PDN)

antidepressants, 115

topical capsaicin, 138

pain history, pediatric pain, 65, 

66, 320–1

Pain Indicator for 

Communicatively 

Impaired Children 

(PICIC), 329
Pain Management Inventory 

(PMI), 85

pain-mapping exam, pelvic 

pain, 277

pain-related evoked potentials 

(PREPs), 78

Pain Self-Effi cacy Questionnaire 

(PSEQ), 85

pain–stress cycle, 7

palpation

adult musculoskeletal 

examination, 59

adult pain assessment, 53
pancreatic cancer, celiac plexus 

block, 157

pancreatitis, chronic see chronic 

pancreatitis

paralysis, intrathecal drug 

delivery complications, 

166

paresthesia, 4
paroxetine, neuropathic pain 

therapy, 115

pathophysiology (of pain), 14–23

patient(s)

CPSP, 36

expectations/goals, adult pain 

assessment, 51

interviews, CAM, 218, 218
psychosocial perspectives, 

27–8

patient selection

intrathecal drug delivery, 

165–6

spinal cord stimulation, 162–3

Patrick’s test, 159

PCIC (Pain Indicator for 

Communicatively 

Impaired Children), 329
PCS (Pain Catastrophizing 

Scale), 209

PDI see Pain Disability Index 

(PDI)

PDN see painful diabetic 

neuropathy (PDN)

pediatric pain, 319–25

incidence, 320

mechanisms, 320

medical conditions, 319

recurrent pain, 319–20

treatment, 321

algorithms, 323, 324, 325

complementary and 

alternative therapy, 323

physical therapy, 323

psychological therapies, 322

pediatric pain assessment, 

64–71, 320–1

behavioral tools, 65, 68

challenges, 64

cognitive delay, 68

frequency of, 70

measurement of pain, 64–5

method choice, 70

necessity for, 64

neonates, 68

organization-specifi c, 69

pain diaries, 68–70

pain history, 65, 66, 320–1

pain monitoring, 64

physiological indicators, 68

self-reporting, 65, 67–8

Pediatric Pain Profi le (PPP), 329
pelvic pain, 275–80

chronic, treatment, 273

comorbidities, 276
defi nition, 275

diagnosis, 275–6

laparoscopy, 277
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differential diagnosis, 275

disease-specifi c treatment, 

278–9

history, 276

incidence, 275

infl ammatory bowel 

syndrome, 277

pain-mapping exam, 277

pain-specifi c treatment, 278

physical examination, 276–7

see also urogenital pain

pentazocaine, 130
peppermint oil, visceral pain, 

271

percutaneous injections, low 

back pain, 232

performative effi cacy, placebos, 

44

peripheral nerve blocks, 154

peripheral nerves

damage, neuropathic pain, 

282

neuroablation, 173–6

stimulation, 165

ultrasonography, 79

peripheral pathway targets, 

visceral pain, 269–70

peripheral sensitization, 19

rheumatic diseases, 246

persistent idiopathic facial pain 

(PIFP), 263–4

personal history

importance of, 27

psychological assessment, 

82

personal social vocational 

history, adult pain 

assessment, 54

PET see positron emission 

tomography (PET)

PGAP (Progressive Goal 

Attainment Program), 

209–10

pharmacological therapy see 

drug(s)

phenolic acids, soy/soybeans, 

109

phenylacetic acids, 143
phenytoin, contraindications, 

125

PHN see post-herpetic neuralgia 

(PHN)

physical activity, rehabilitation, 

188–9

physical dependence, 

defi nitions, 337, 337
physical examination

adult pain assessment, 52–3, 

55–6, 63

pelvic pain, 276–7

physical performance tests, 

rehabilitation, 185, 186
physical therapy, 183–90

cognitive behavioral therapy, 

189

fi bromyalgia syndrome/

myofascial pain 

syndromes, 239

pain catastrophizing therapy, 

209

pediatric pain management, 

323

temporomandibular 

disorders, 261

physiology, pediatric pain 

assessment, 65, 68

phytates, soy/soybeans, 109

phytocannabinoids, 146–7

phytoestrogens, soy/soybeans, 

109

pictorial rating scales, older 

patient pain assessment, 

312

Pieces of Hurt Tool, 67

PIFP (persistent idiopathic facial 

pain), 263–4

PIPP (Premature Infant Pain 

Profi le), 68

placebos, 42–8

defi nition, 42, 43

ethical considerations, 42

mechanisms, 43–4

neurobiology, 45, 45–6

neuroimaging, 45–6

see also nocebos

PMI (Pain Management 

Inventory), 85

polyanalgesic drug admixtures, 

intrathecal drug delivery, 

167–8

polyarteritis nodosa, 73

population studies, chronic low 

back pain, 230

positron emission tomography 

(PET), 75

placebos, 45

postdural puncture headache, 

166

post-herpetic neuralgia (PHN)

antidepressants, 115

depression, 344

topical capsaicin, 138

post-myelogram computed 

tomography, 74

post-traumatic neuropathic 

pain, soy protein studies, 

110

post-traumatic stress disorder 

(PTSD), 345–6

adult pain assessment, 53

posture, adult pain assessment, 

55–6, 56

potassium channel(s), 139
potassium channel KCNQ, 17

PPP (Pediatric Pain Profi le), 329
prednisone, CRPS therapy, 293

pregabalin

adverse reactions, 287
applications

cancer pain, 305

fi bromyalgia syndrome, 

124, 240
neuropathic pain, 123, 285, 

286
visceral pain, 269

mechanism of action, 21, 122, 

122
safety and dosing, 125

selection of, 117

Premature Infant Pain Profi le 

(PIPP), 68
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prevalence (of pain), 6

preventative analgesia, CPSP, 

36–7

previous pain, CPSP risk factor, 

36

primary afferent neurons, 14–15

dorsal root ganglia, 14

orofacial pain, 258–9

trigeminal root ganglia, 14

see also specifi c neurons

primary care pain management, 

97–103, 100
e-mail, 102

fax, 102

innovative approaches, 101
non-pharmacological 

therapy, 100–1

pain type, 99

pharmacological therapy, 

99–100

psychological assessment, 99

referral to pain clinics, 101, 

101
social assessment, 99

specialist interactions, 101–2

telephone consultations, 101

procedural complications, 

intrathecal drug delivery, 

166

PROCESS Study, spinal cord 

stimulation, 163

Progressive Goal Attainment 

Program (PGAP), 209–10

pro-infl ammatory mediators, 

peripheral sensitization, 

19

projected pain, neuropathic 

pain, 282, 282

prolonged QT syndrome, 

opioids, 134

propionic acid, 143
propoxyphene, 130
prostatectomy, radical, 38
protein content, soy/soybeans, 

108, 110–11

protein kinase C (PKC), lamina 

I, 18

provoked localized vestibular 

pain, treatment, 279

pseudoaddiction, 337

pseudo-diagnosis, low back 

pain, 229

psychiatric illness, 343–8

DSM-IV, 343

see also specifi c diseases/

disorders

psychological assessment, 81–8

activity interference, 84–5

affective qualities, 82

cognitive features, 82

components, 81–2, 82
electronic diaries, 86

functional capacity, 83, 84–5

measures used, 82–5, 83
see also specifi c measures

mood and personality, 83, 

83–4

pain behavior, 82

pain beliefs and coping, 83, 

85

pain intensity, 82–3, 83
personal history, 82

primary care pain 

management, 99

psychological stressors, 82

psychosocial history, 83
social contexts, 82

somatosensory qualities, 81–2

substance abuse, 85

web-based assessment, 86

psychological factors

adult pain assessment, 53

chronic low back pain, 230

fi bromyalgia syndrome/

myofascial pain 

syndromes, 239

pediatric pain, 320

psychological interventions, 

94–5, 200–6

behavioral dysfunction, 201, 

203

best clinical practice, 202–5

cognitive features of pain, 

201–2

cognitive interventions, 

203–4

emotional differences, 202

emotional processes, 204

interpersonal distress, 204–5

interpersonal targets, 202

mechanisms, 201–2

see also specifi c mechanisms

normal therapy combination, 

200

pediatric pain management, 

322

sensory processes, 203

somatosensory issues, 201

visceral pain therapy, 270

see also specifi c interventions

psychological stressors

cancer pain, 300

psychological assessment, 82

psychometric tools, older 

patient pain assessment, 

312

psychopathology, chronic non-

cancer pain, 8

psychosocial history

adult pain assessment, 52
psychological assessment, 

83
psychosocial interventions, 

older patient pain, 314

psychosocial perspectives, 

24–31, 99
best clinical practice, 27–9

biopsychological perspective, 

24–5, 25

caregivers, 28–9

CPSP, 35–6

patient, 27–8

psychotherapy, fi bromyalgia 

syndrome/myofascial 

pain syndromes, 239

PTSD see post-traumatic stress 

disorder (PTSD)

public health problem, chronic 

pain, 4

purinergic receptors, visceral 

pain, 268
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pyranocarboxycolic acid, 143
pyrolizine carboxylic acid, 143

Q
Qtc prolongation, opioids, 303

“Q-tip test,” vestibulodynia, 277

quality of life, chronic pain, 4

quantitative computed 

tomography, 74

quantitative sensory testing 

(QST), 76, 78

neuropathic pain, 283

R
radical prostatectomy, CPSP 

prophylaxis, 38
radiofrequency treatment, neck 

and back pain, 158–9

randomized controlled trials 

(RCT)

cannabinoids, 147

CPSP prophylaxis, 37, 38–9
pediatric pain management, 

321–2

random urine drug testing, 

opioid addiction 

precautions, 338

range of motion, adult 

musculoskeletal 

examination, 56–7, 57–9, 

59

RAP (recent abdominal pain), 

pediatric pain, 322

RCTs see randomized controlled 

trials (RCT)

reassurance, 92

rehabilitation, 185, 187

recent abdominal pain (RAP), 

pediatric pain, 322

recurrent pain, epidemiology, 6

red fl ags, low back pain, 228
referred pain, tooth pain, 263
refl exes, adult pain assessment, 

52, 61

refractory angina pectoris, 

spinal cord stimulation, 

164

regular sleep–wake patterns, 93
rehabilitation, 183–90

bidirectional links, 183

biophysical modalities, 187–8

Brief Fatigue Inventory, 184

Brief Pain Inventory, 184

chronic pain management, 

99
clinical assessment, 184–485

education, 187

International Classifi cation of 

Functioning, Disability 

and Health, 183, 184

obesity, 183

physical activity, 188–9

physical performance tests, 

185, 186
reassurance, 185, 187

self-reporting, 184–5

social reintegration, 189

spinal manual therapy, 188

treatment approaches, 185–9

see also specifi c methods

relaxation therapy, 201, 221
renal side effects, NSAIDs, 144

resources, self-management, 

196, 197–8

reversible pulpitis, 263
rheumatic arthritis, 73

classifi cation, 245
clinical practice, 245

rheumatic diseases, 245–50

active infl ammation, 246

anatomic considerations, 246

chronic processes, 246

clinical practice, 246–7

morning stiffness, 247

obstacles to pain therapy, 

249, 249
pain mechanisms, 245–6

pharmacotherapy, 248–9

adjuvant drugs, 249

analgesics, 248–9

anti-infl ammatory agents, 

248–9

cannabinoids, 249

corticosteroids, 249

disease-modifying agents, 

247

intra-articular injections, 

248

non-steroidal anti-

infl ammatories, 245–6, 

248

opioids, 248

treatment, 247–9

complementary and 

alternative medicine, 248

diet, 248

exercise, 247

herbal medicine, 248

pharmacotherapy see above

practitioner administered 

treatments, 247

topical treatment, 248

weather-related changes, 247

see also specifi c diseases/

disorders

rheumatoid arthritis, 245

topical capsaicin, 138

rhizotomy, 176

dorsal, 173, 173, 176

studies, 172
risk factors, CPSP, 34

risk stratifi cation, opioid 

addiction, 337–8

rubefacients, topical, 138

S
sacroiliac joint blocks, chronic 

lower back pain, 159

safety, anticonvulsants, 125–6

SAH (subarachnoid 

hemorrhages), 

headaches, 251

salicylates, 143
Salix (willow), 221
saponins, soy/soybeans, 109

Sativex®, 147

schizophrenia, 344

Schober’s test, adult pain 

assessment, 57–8, 60

SCL-90-R (Symptom Checklist 

90), 83, 84
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Screener and Opioid assessment 

for Patients with Pain 

Revised (SOAPP-R), 337, 

339
screening

adult pain assessment, 54–5

opioid addiction, 337–8

suicide risk, 54
SCS see spinal cord stimulation 

(SCS)

sedation, tricyclic 

antidepressants, 117

selective COX2 inhibitors, side 

effects, 144

selective serotonin reuptake 

inhibitors (SSRIs), 114

fi bromyalgia syndrome, 

115

neuropathic pain, 115

selection of, 117

side effects, 117

visceral pain, 270

self-effi cacy

importance of, 27

placebos, 44

self-management, 193–9

chronic stable angina, 196

content, 194–5

defi nition, 193–4

education, 194–5

effectiveness, 195–6

emotional changes, 194

focus groups, 197

juvenile idiopathic arthritis, 

196

needs assessment, 196–7

normal activities, 194

overall health, 194

process, 194–5

resources, 196, 197–8

skills needed, 194–5, 204

tension-type headache, 255

“tool-box,” 194–5, 195

self-reporting

pediatric pain assessment, 65, 

67–8

rehabilitation, 184–5

scales, older person pain 

assessment, 314

sensation, adult pain 

assessment, 52
sensitization, 19–21

central see central 

sensitization

CPSP risk factor, 36

orofacial pain, 258–9

peripheral see peripheral 

sensitization

visceral pain, 268–9

sensory examination, adult pain 

assessment, 61, 61, 62

sensory processes, psychological 

interventions, 203

SEPs see somatosensory evoked 

potential studies (SEPs)

serotonin noradrenaline 

reuptake inhibitors 

(SNRIs), 114, 118
adverse reactions, 287
CRPS therapy, 293

fi bromyalgia syndrome 

therapy, 115

neuropathic pain therapy, 

115, 285, 286
selection of, 117

side effects, 117

serotonin receptors, topical 

analgesic target, 139
serotonin, visceral pain, 268

SFN (small fi ber neuropathy), 77

Short-Form Health Survey (SF-

36), 84

older patient pain assessment, 

313

Short Form McGill Pain 

Questionnaire, 55

short-lasting unilateral 

neuralgiform headache 

(SUNCT syndrome), 256

shortwave diathermy, 187

shoulder pain, physical 

examination, 63
sicca syndrome, 73

Sickness Impact Profi le, 313

signalling, opioid receptor, 129

single photon emission 

computed tomography 

(SPECT), 75

Sjögren’s syndrome, 73

skeletal muscle relaxants, 145–6, 

146
skin biopsies, neuropathic pain, 

283

sleep, 93, 93
small fi ber neuropathy (SFN), 77

smoking cessation, 93

SMP (sympathetically 

maintained pain), CRPS, 

292

SNRIs see serotonin 

noradrenaline reuptake 

inhibitors (SNRIs)

SOAPP-R (Screener and Opioid 

assessment for Patients 

with Pain Revised), 337, 

339
social assessment, primary care 

pain management, 99

social communication pain 

model, 25–6, 26

social factors

cancer pain, 300

chronic low back pain, 230

CPSP, 36

fi bromyalgia syndrome/

myofascial pain 

syndromes, 239

psychological assessment, 82

social history, importance of, 27

social reintegration, 

rehabilitation, 189

social support, CPSP, 36

socioeconomic status, chronic 

non-cancer pain, 7, 8

sodium channel(s)

Nav1.8, 16–17

Nav1.9, 16–17

topical analgesic target, 139
sodium pentosan polysulfate, 

interstitial cystitis, 279

somatic focus, placebos, 44
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somatoform disorders, 346–7

somatosensation

psychological assessment, 

81–2

psychological interventions, 

201

somatosensory cortex, 

nociception, 18

somatosensory evoked potential 

studies (SEPs), 77–9

limitations, 77–8

somatostatin, topical analgesic 

target, 139
soy fat, 110

soy/soybeans, 107–13

adverse reactions, 111

analgesic mechanisms, 109–10

animal models, 108

case study, 110–11

clinical considerations, 111

clinical evidence, 110–11

drug interactions, 111

future work, 111–12

isofl avone bioavailability, 111

preclinical evidence, 108–9

protein content, 108, 110–11

rheumatic diseases, 248

spasticity, intellectual 

disabilities, 328

SPECT (single photon emission 

computed tomography), 

75

Spielberger State-Trait Anxiety 

Inventory, older patient 

pain assessment, 312

spinal cord

afferents, visceral pain, 268

dorsal horn, nociception, 17

neuroablation, 176–7

neurons, central sensitization, 

20

spinal cord stimulation (SCS), 

161–5, 172, 174

complex regional pain 

syndrome type I, 163–4

complications, 165

cost effectiveness, 163, 165

CRPS, 295

effi cacy, 163
failed back surgery syndrome, 

163

historical overview, 161

implantable pulse generator, 

161

indications, 162–3

mechanism of action, 162

neuropathic pain, 285
patient selection, 162–3

refractory angina pectoris, 

164

technique, 164

spinal disorders, neurosurgery, 

170

spinal manual therapy, 188

spinoreticular tract, 

nociception, 18

spinothalamic tract, 

nociception, 18

splanchnic nerve blocks, 

visceral pain, 269–70

spondyloarthritis, 73

SSRIs see selective serotonin 

reuptake inhibitors 

(SSRIs)

Stanford self-management 

program model, 194

status migrainosus, 252

stellate ganglion block, 155, 

155–6

sternotomy, CPSP, 33
stocking and glove-type 

neuropathic pain, 283

stroke, 281

structural elements, visceral 

pain, 268

subarachnoid hemorrhages 

(SAH), headaches, 251

substance abuse

adult pain assessment, 53

psychological assessment, 85

substance P

CRPS, 292

migraine, 253

nociception, 15

topical analgesic target, 139
suicide risk

anticonvulsants, 126

levels of, 55
screening instruments, 54

sumatriptan, cluster headache 

therapy, 256

SUNCT syndrome (short-lasting 

unilateral neuralgiform 

headache), 256

surgery, 94

cluster headache therapy, 256

cost, 10, 10
CPSP, 34–5

endometriosis treatment, 278

intellectual disabilities, 328

low back pain, 232

see also specifi c surgical 

techniques

Survey of Pain Attitudes (SOPA), 

85

sympathectomy, 173, 176

CRPS therapy, 293

sympathetically maintained 

pain (SMP), CRPS, 292

sympathetic nerve blocks, 

155–7

celiac plexus block, 157

complex regional pain 

syndrome, 155

lumbar sympathetic block, 

156, 156–7

stellate ganglion block, 155, 

155–6

Symptom Checklist 90 (SCL-

90-R), 83, 84

T
T’ai chi, 221
Tampa Scale for Kinesiophobia 

(TSK), 210

tapentadol, dosages, 130
telephone consultations, 

primary care pain 

management, 101

temporomandibular disorders 

(TMD), 261–2
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TENS (transcutaneous electrical 

nerve stimulation), 187

tension-type headaches (TTH), 

254, 255

antidepressants, 116, 117

thalamocortical mechanisms, 

orofacial pain, 260

thalamotomy, 173, 177–8

medial, 175

studies, 172
therapeutic nerve blocks, 154

neck and back pain, 157–9

therapeutic ultrasound, 187

thermal biofeedback, pediatric 

pain management, 322

thermotherapy, 187

thoracotomy, CPSP, 33
thyroidectomy, CPSP 

prophylaxis, 38
tiagabine, contraindications, 

125

tizanidine, 146
TMD (temporomandibular 

disorders), 261–2

tolerance, 337
tooth pain, 259, 262, 263
topical analgesics, 135–41

advantages, 136
anesthetics, 137–8

applications

interstitial cystitis, 279

neuropathic pain, 285
osteoarthritis, 248

rheumatic diseases, 248

capsaicin see capsaicin, topical

defi nition, 135

disadvantages, 136
glyceryl trinitrate, 140

intellectual disabilities, 331

investigational, 140

lidocaine see lidocaine, 

topical

neurotrophic factors, 139
NSAIDs, 135–7

numbers-needed-to-treat, 137
opioids, 138, 140

peripheral targets, 139

rubefacients, 138

tricyclic antidepressants, 140

see also specifi c drugs

topiramate

mechanism of action, 122, 

122
neuropathic pain, 123–4

safety and dosing, 125–6

TOPS (Treatment Outcomes of 

Pain System), 84

total cost of illness, 11, 11
“total pain” concept, cancer 

pain, 301

tractotomy, trigeminal 

nucleotomy, 174

traditional Chinese medicine 

(TCM), 217

tramadol

adverse reactions, 288
dosages, 130
neuropathic pain therapy, 

286
transcutaneous electrical nerve 

stimulation (TENS), 187

transient receptor potential 

family of ion channel(s) 

(TRPVs), 267–8

transient receptor potential 

family of ion channel 1 

(TRPV1)

heat pain threshold, 15

noxious chemical detection, 

16

transient receptor potential 

family of ion channel 2 

(TRPV2), 15

trauma, neuropathic pain, 282

Treatment Outcomes of Pain 

System (TOPS), 84

tricyclic antidepressants, 114, 

118
adverse reactions, 287
applications

cancer pain, 305

CRPS, 293

interstitial cystitis, 279

low back pain, 231

neuropathic pain, 115, 116, 

285, 286
persistent idiopathic facial 

pain, 263

visceral pain, 270

mechanism, 21

selection of, 117

topical, 140

trigeminal nerve

orofacial pain, 258

trauma, 260

trigeminal neuralgia, 256

anticonvulsants, 123
magnetic resonance imaging, 

171

microvascular decompression, 

171

neurosurgery, 171

trigeminal nucleotomy-

tractotomy, 174

trigeminal root ganglia, primary 

afferent neurons, 14

trimipramine, 118
arthritis, 117

triptans, migraine, 253

TSK (Tampa Scale for 

Kinesiophobia), 210

TTH see tension-type headaches 

(TTH)

tumor necrosis factor-α (TNF-α), 

chronic low back pain, 

231

21-point Box Scale, older 

patient pain assessment, 

313

U
ultrasound, therapeutic, 187

Universal Precautions, opioid 

addiction, 338, 340, 340
urogenital pain, 275–80

see also pelvic pain

V
vagal afferents, visceral pain, 

268

valproate
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mechanism of action, 122, 

122, 122–3

neuropathic pain, 123

safety and dosing, 125

vanilloid receptors, topical 

analgesic target, 139
VAS see visual analog scales 

(VAS)

vasculitides, 73

venlafaxine, 114, 118
adverse reactions, 287
cancer pain, 305

headache, 116, 117

neuropathic pain, 115, 285, 

286
visceral pain, 270

verbal rating scale (VRS)

pediatric pain assessment, 67

psychological assessment, 83

vestibulodynia, 277

treatment, 279

vigabatrin, contraindications, 

125

visceral contraction targets, 

visceral pain, 270

visceral pain, 267–74

autonomic functions, 267

central processing, 268

common pain syndrome 

treatment, 271–3

evidence-based treatment 

strategies, 269–71

central processing targets, 

270

complementary and 

alternative therapy, 

270–1

peripheral pathway targets, 

269–70

visceral contraction targets, 

270

illness spectrum, 267

mechanisms, 267–9

molecular mechanisms, 

267–8

peripheral input, without, 

269

sensitization, 268–9

structural elements, 268

visual analog scales (VAS)

pediatric pain assessment, 67

psychological assessment, 83

vitamin C, 107

1,25-OH vitamin D, 73

voltage-gated calcium channels, 

nociception, 17

VRS see verbal rating scale (VRS)

W
Waddell Disability Instrument, 

85

warfarin, soy protein 

interaction, 111

weather-related changes, 

rheumatic diseases, 247

web-based psychological 

assessment, 86

Wegener’s granulomatosis, 73

weight gain, antidepressants, 

119

West Haven-Yale 

Multidimensional Pain 

Inventory (WHYMPI), 

84–5

whiplash, 346

wide dynamic range (WDR )

neurons, lamina I, 17

willow (Salix), 221
withdrawal, antidepressants, 

117, 119

withdrawal syndrome, opioids 

in neonates, 134

World Health Organization 

(WHO)

CAM defi nition, 217

intellectual disability 

defi nition, 327

opioid classifi cation, 129

written prescriptions, opioid 

addiction precautions, 

338

X
X-rays, 73

low back pain, 228

Y
yellow fl ags, low back pain, 228, 

228

Z
ziconotide

intrathecal drug delivery, 

167

mechanism, 21

zonisamide, contraindications, 
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