
Pain Supplement 6 (1999) S141-S147 

PAIN 

Implications of recent advances in the understanding of pain 
pathophysiology for the assessment of pain in patients 

Clifford J. Woolf*, Isabelle Decosterd 

Neural Plasticity Research Group, Department of Anesthesia and Critical Care, Massachusetts General Hospital and Harvard Medical School, 
Massachusetts General Hospital East. Charlestown. MA 02129. USA 

Abstract 

As we approach the new millennium, it is clear that we are on the brink of a major change in clinical pain management. We are poised to 
move from a treatment paradigm that has been almost entirely empirical to one that will be derived from an understanding of the actual 
mechanisms involved in the pathogenesis of pain. When this is achieved, pain treatment will at last be rationally based. The implications of 
this are immense and will necessitate major changes in the way we classify pain, which until now has been based on disease, duration and 
anatomy, to a mechanism-based classification. In addition, the assessment, diagnosis and treatment of pain will change. The aim in the future 
will be to identify in individual patients what mechanisms are responsible for their pain and to target treatment specifically at those 
mechanisms. We present for discussion, a new approach for classifying pain, based on an analysis of mechanisms, and show how this 
could be used to assess pain clinically. Such kinds of pain assessment, which need to be designed to reveal as much as possible about 
mechanisms, are necessary for more sophisticated epidemiology and clinical research as well as for providing the outcome measures 
necessary for the evaluation of the efficacy of new treatments targeted at particular pain mechanisms. 0 1999 International Association 
for the Study of Pain. Published by Elsevier Science B.V. 
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1. Introduction 

The pain field is in the midst of a revolution driven by the 
application of modern molecular, cellular and systems 
neurobiological techniques. The success of this surge in 
basic science work is such that we have easily achieved 
more in the last decade in terms of understanding how 
pain is generated than in the last hundred years. It is clear, 
moreover, that this is only the beginning, the human genome 
project, the application of high throughput screening and 
combinatorial chemistry techniques together with the devel- 
opment of high resolution functional imaging techniques is 
going to accelerate progress in an exponential fashion. 

When one considers that contemporary clinical pain 
management is still empirically derived, based largely on 
observations made by folk medicine and serendipity, it is 
clear that pain management has a lot of catching up to do, 
progress here has been much slower. The gulf between the 
DNA sequences of receptors and ion channels identified as 
being uniquely involved in producing pain, and the patient 
arriving at a clinic complaining of pain are immense. The 
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challenge now is to bridge this gulf. In order to achieve this, 
however, we are going to have to have to radically change 
the way we approach the classification, assessment, diagno- 
sis and treatment of pain. This is not going to be easy and 
many mistakes will be made but there is no turning back, the 
genie is out of the bottle. 

We would like to propose a new way of analyzing pain 
based on the current understanding of pain mechanisms and 
show the implications of this for assessing pain in individual 
patients and for evaluating new forms of diagnosis and ther- 
apy. This analysis is dedicated to Pat Wall, the indisputable 
leader in the study of pain this century and whose quest for 

understanding pain at a conceptual level and its application 
to clinical pain problems has been an inspiration and a driv- 
ing force in the field. Pat, although indisputably a great 
scientist and insightful clinician, has always also been an 
iconoclast, and we can think of no more fitting tribute than 
to propose, in his honor, the dismantling of the current clin- 

ical approach to pain which belongs, we argue, more to the 
19th than the 21st century. The real challenge will be to 
replace current clinical practice with an approach based 
on the conceptual insights and tools the advances in basic 
science are beginning to present us. Here we propose some 
preliminary suggestions. 
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1.1. Advances in the understanding of pain mechanisms 

While the power of contemporary preclinical basic 
science is readily recognized in its success in elucidating 
the molecular mechanism of the action of current analge- 
sics; the opiates (Keiffer et al., 1992; Matthes et al., 1996) 
NSAIDS (Mitchell et al., 1993) and sodium channel block- 
ers (Akopian et al., 1996) as well as in identifying novel 
targets for potential analgesics such as the DRG specific 

VRl (Tominaga et al., 1998) P2x3 (Chen et al., 1995). 
DRASIC (Waldmann et al., 1997) and SNS/SNS2 (Tate et 
al., 1998) receptors and ion channels, another major break- 
through has been achieved in recent years. This has been in 
the elucidation of pain mechanisms at a system level 
through the development of pain models in laboratory 
animals that mimic key aspects of human pain conditions 
(Bennett and Xie, 1988; Stein et al., 1988; Kim and Chung, 
1992). 

What has become clear from preclinical as well clinical 
studies is that multiple mechanisms operating at different 
sites and with different temporal profiles produce the sensa- 
tion we call pain. Pain is not a homogeneous sensation, but a 
constellation of different sensitivities in normal and 
diseased states. The same symptom may be produced by 
different mechanisms and a single mechanism may elicit 
different symptoms. It is essential, moreover, to differentiate 
etiological factors or diseases/causative factors from pain 
mechanisms. Etiological factors are important in initiating 
pain mechanisms but it is the pain mechanisms that produce 
the pain symptoms. Since the same disease may activate 
different mechanisms, a disease-based classification is of 
use only for disease-modifying therapy, not for treating 
the pain. The same is true for a symptom-based classifica- 
tion. Symptoms are not equivalent to mechanisms, although 
they reflect them. We need both to try establishing the 
mechanisms that produce pain and develop tools to identify 
in individual patients what mechanisms are present (Woolf 
et al.. 1998). 

Pain elicited in normal individuals is the consequence of 
the activation of a subset of highly specialized primary 
sensory neurons, the high threshold nociceptors. The term- 
inals of these sensory neurons are adapted so as to be acti- 
vated only by intense or potentially damaging peripheral 
stimuli and are functionally quite distinct from low thresh- 
old sensory fibers which normally only generate innocuous 
sensations in response to non-damaging low intensity 
stimuli (Willis and Coggeshall, 1991). Nociceptor transduc- 
tion mechanisms involve activation of temperature-sensi- 
tive receptor ion channels like the vanilloid receptors VRl 
and VRLl, channels sensitive to intense mechanical defor- 
mation or stretch of the membrane, or chemosensitive 
receptors activated by purines, protons, amines, peptides, 
growth factors, and cytokines released from damaged tissue 
or inflammatory cells. The sensitivity of the peripheral term- 
inal is not fixed, however, and either repeated peripheral 
stimulation. or changes in the chemical milieu of the term- 

inal, particularly during inflammation, leads to alterations in 
the threshold for activation of the terminal, the phenomenon 
of peripheral sensitization (Reeh, 1994). Peripheral sensiti- 
zation is likely to reflect changes in the channel kinetics 
both of the transduction ion channels (which detect the 
stimulus) and those ion channels in the terminal which 
determine membrane excitability and initiate conduct action 
potentials. Most of these alterations in excitability are the 
result of post-translational changes, such as phosphorylation 
of the terminal membrane bound proteins (Gold et al.. 
1996). 

In addition to changes in the sensitivity of the nociceptor 
peripheral terminal, post-injury pain hypersensitivity is also 
an expression of changes in the excitability of neurons in the 
spinal cord central sensitization (Woolf. 1983). Input from 
nociceptors to the spinal cord both evoke an immediate 
sensation of pain that lasts for the duration of the noxious 
stimulus and also induce an activity-dependent functional 

plasticity in the dorsal horn that outlasts the stimulus. This is 
due to an increase in neuronal membrane excitability. The 
increased excitability is triggered by release from C-fiber 
terminals of excitatory amino acid and neuropeptide trans- 
mitters which act on postsynaptic iono- and metabotropic 
receptors to produce inward currents as well as activation of 
signal transduction cascades in the neuron. These result in 
activation of both serine/threonine as well as tyrosine 
kinases, which by phosphorylating membrane proteins, 
particularly the NMDA receptor, increase membrane excit- 
ability by changing ion channel properties. This boost in 
excitability recruits existing suprathreshold inputs to the 
dorsal horn neurons, such that inputs that previously did 
not elicit an output from the cell now begin to do so. In 
this way. the responses to noxious stimuli become exagger- 
ated and inputs from low threshold sensory fibers begin to 
activate central pain transmission pathways. Central sensi- 
tization is a major contributor to inflammatory and neuro- 
pathic pain producing an NMDA-dependent brush OI 
pinprick-evoked secondary hyperalgesia and a tactile allo- 
dynia ( Koltzenburg et al., 1992a,b, 1994; Eide et al., 1994; 
Stubhaug et al., 1997). In inflammation this activity-depen- 
dent central plasticity is driven by input from sensitized 
afferents innervating the inflamed tissue. After nerve injury 
central sensitization is driven by ectopic activity in the 
injured fibers resulting from changes in the expression OI 
distribution of ion channels (Devor et al., 1993; Novakovic 
et al., 1998). These central functional changes are contrib- 
uted to by changes in the phenotype of sensory neurons. FOI 
example, substance P, which is normally expressed only in 
those sensory neurons with unmyelinated axons, begins to 
be expressed in a subpopulation of sensory neurons with 
myelinated axons after both inflammation and nerve injury 
(Noguchi et al., 1995; Neumann et al., 1996). This means 
that although central sensitization is normally only evoked 
by input in nociceptors, after nerve injury/inflammation, 
input from A fibers can begin to produce this phenomenon. 
One example of this is the development of a progressive 
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Fig. 1. Basal pain sensitivity is a term, which represents for an individual, 

the current status of their pain sensitivity and includes the pain they experi- 

ence either spontaneously (i.e. in the absence of any identifiable stimulus) 

or that can be evoked directly by and within a short period of a defined 

stimulus. 

tactile pain hypersensitivity with repeated touch of inflamed 
skin (Ma and Woolf, 1996, 1998). 

In addition to an increase in membrane excitability trig- 
gered by peripheral nociceptor input, a decrease in phasic 
and tonic inhibition can also produce changes in dorsal horn 
excitability. This may result from a down-regulation of inhi- 
bitory transmitters or their receptors, a disruption of 
descending inhibitory pathways or a loss of segmental inhi- 
bitory intemeurons in the dorsal horn (Woolf and Wall, 

1982; Sugimoto et al., 1990; Castro-Lopes et al., 1993; 
Ren and Dubner, 1996). 

After nerve injury, in addition to the development of 
ectopic excitability in the injured neurons, the establishment 
of central sensitization, phenotypic switches and disinhibi- 
tion, a structural reorganization of central connections also 
occurs. This involves the sprouting or growth of the central 
terminals of low threshold mechanoreceptors from their 
normal termination site in the deep dorsal horn into lamina 
II. the site of termination of nociceptor C-fiber terminals 
(Woolf et al., 1992; Shortland and Woolf, 1993; Koerber 
et al., 1994; Koerber et al., 1995; Woolf et al., 1995). The 
sprouted low threshold A fibers make synaptic contact in 
lamina II with neurons that normally receive nociceptor 
input and this new pattern of synaptic input provides an 
anatomical substrate for tactile pain hypersensitivity. 

1.2. Towards a new conceptual approach,for understanding 
pain 

Given the ongoing elucidation of some of the multiple 
mechanisms that operate to produce pain in normal and 
pathological conditions, it is appropriate to begin to evaluate 
how such mechanisms may fit into an overall schema related 
to pain production. We believe that key to this is the notion 
of basal pain sensitivity, a term which represents for an 
individual the current status of their pain sensitivity. Basal 
pain sensitivity represents the pain experienced either spon- 
taneously (i.e. in the absence of any identifiable stimulus) or 
is evoked directly by and within a short period of a defined 
stimulus (Fig. 1). The basal sensitivity changes in response 
to the activation of different pain generating mechanisms. 

In normal situations there is no spontaneous or back- 
ground pain and pain is elicited only by intense or noxious 
mechanical, thermal or chemical stimuli, in a way such that 
the amplitude of the pain, beyond a clear threshold level, is 
determined by the intensity of the stimulus, and the locali- 

Basal Pain Sensitivity 
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Fig. 2. Basal pain sensitivity can change in response to the activation of 

different pain promoting or suppressing mechanisms. In normal situations 

there is no spontaneous or background pain and pain is elicited only by 

intense or noxious mechanical, thermal or chemical stimuli. This constitu- 

tes pain normosensitivity. If pain arises spontaneously, or the response to 

noxious stimuli is exaggerated (hyperalgesia). persists, radiates or becomes 

excessively amplified (hyperpathia), or normally innocuous stimuli begin to 

produce pain (allodynia) this constitutes a state of pain hypersensitivity. If 

pain sensitivity is reduced such that suprathreshold noxious stimuli fail to 

elicit any pain response, this represents a state of pain hyposensitivity. 

zation and timing of the sensation reflects the site and dura- 
tion of the stimulus. This constitutes a state of pain 
normosensitivity (Fig. 2). This is distinct from those condi- 
tions where there is an exaggerated pain sensitivity, or pain 
hypersensitivity, where pain may arise spontaneously, 
apparently in the absence of any peripheral stimulus, the 
response to noxious stimuli is exaggerated (hyperalgesia), 
may persist, radiate or become excessively amplified 
(hyperpathia) and normally innocuous stimuli may begin 
to produce pain (allodynia). Normosensitivity is also 

distinct from those situations where pain sensitivity is 
reduced, pain hyposensitivity, where suprathreshold 
noxious stimuli fail to elicit any pain response (Fig. 2). 

Pain hypersensitivity, defined in terms of spontaneous 
pain and an exaggerated response to stimuli (Fig. 1) may 
be produced in two distinct ways, by a stimulus-independent 
or stimulus-generated alteration of basal pain sensitivity 
(Fig. 3). Pain hypersensitivity that is generated or produced 
in a stimulus-independent way is a reflection of a change in 
the system that is not contingent on any prior or ongoing 
action potential traffic in the system, i.e. the non-activated or 
undisturbed system becomes pain hypersensitive where it 
will now respond to stimuli in an abnormal way. Fig. 4 
illustrates some of the conditions that operate to produce 
stimulus-independent pain hypersensitivity. These include 

Fig. 3. Pain hypersensitivity, where basal pain sensitivity manifests as 

spontaneous pain or exaggerated responses to peripheral stimuli, can be 

produced in two distinct ways: either by a stimulus-independent series of 

mechanisms which are not contingent on any prior or ongoing action poten- 

tial traffic in the system and a stimulus-generated series of mechanisms 

where the pain hypersensitivity is the direct consequence of activity 

which is responsible for the development of the hypersensitivity. 



Stimulus-Independent Hypersensitivity 

Change in external environment 

Change in terminal sensitivity 
I 

Change in membrane excitability 
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Fig. 4. Stimulus-independent pain hypersensitivity may result from a 

number of non-activity-dependent changes in the somatosemory system 

including changes in the chemical environment extrinsic to the terminal 

(e.g. presence of chemical activators for nociceptors), changes within the 

terminal (e.g. post-translational changes leading to a reduced threshold). 

alterations in the excitability of neurons in the system or a change in 

connectivity due to a structural rearrangement. Once the hypersenxitivity 

is produced by these activity-independent means it will manifest as a 

change in the response to stimuli. 

changes in the nociceptor terminal environment with both 
activation of chemosensitive nociceptors and a reduction in 
transduction threshold (peripheral sensitization), non-activ- 
ity-dependent alterations in membrane excitability of 
primary sensory or central neurons due to changes in the 
expression or localization of ion channels or the removal of 
central inhibition, and structural reorganization of synaptic 
connectivity. It is important to distinguish between the 
mechanisms responsible for producing pain hypersensitivity 

(which may be independent of any activity) and the estab- 
lished hypersensitivity itself, which may manifest as a 
change in the response to stimuli. 

1.3. Stimulus-generated pain hypersensitivi& (Fig. 5) 

In contrast, to stimulus-independent hypersensitivity 
stimulus-generated hypersensitivity represents those situa- 
tions where the increased pain sensitivity results directly 
from or is caused by activity in the system elicited by stimuli. 
This is a manifestation of functional or use-dependent pain 
plasticity. One clear example of this activity-dependent 
modifiability of basal sensitivity is C-fiber evoked central 
sensitization, which can be established in normal individuals. 
Injection of capsaicin, a C-fiber irritant, into the skin, acti- 
vates those fibers expressing the VRl or capsaicin receptor 
resulting in an intense burst of activity lasting for several 
minutes. This C-fiber activity is sufficient to induce central 
sensitization in the spinal cord such that a subsequent tactile 
and punctate allodynia manifests outside of the area of the 
capsaicin injection, changes that are due entirely to the 
increased excitability of the central neurons. Such stimu- 
lus-generated pain hypersensitivity is produced in normal 

individuals only by intense C-fiber activating peripheral 
stimuli such as capsaicin, mustard oil, or intense heat. 
After inflammation C-fiber activity is easier to elicit from 
the periphery, because of the establishment of peripheral 
sensitization, and spontaneous activity in C-fibers innervat- 
ing damaged tissue will also drive central sensitization. 
Alteration in the expression of a variety of centrally acting 
neuromodulators in C-fibers after inflammation, due to 
increased production of neuroactive growth factors in the 

inflamed tissue, may exaggerate their central actions produ- 
cing a greater degree of central sensitization for the same 

level of input. 
Normally, activation of low threshold mechanoreceptors 

never produces either pain or elicits pain hypersensitivity. 
After induction of central sensitization these fibers can 

directly elicit pain, i.e. tactile allodynia but repeated activa- 
tion of these fibers in normal individuals does not lead to 
any central sensitization-like phenomenon. However, after 

inflammation (and possibly nerve injury), activation of A 
fibers begins to induce pain hypersensitivity i.e. a change 
basal pain sensitivity, the phenomenon of progressive tactile 
hypersensitivity where repeated intermittent light touches to 
the skin result in the slow build up of a persistent pain 
hypersensitivity. It is important to recognize that in talking 
about stimulus-generated pain, stimuli have two very 
distinct roles. One role is in generating or producing a 
persistent state of pain hypersensitivity by provoking func- 
tional changes in the excitability of neurons in the spinal 
cord. Another is once the hypersensitivity has been 
produced, the induced change in basal sensitivity will mani- 
fest as an increased response to peripheral stimuli. 

Following nerve injury, ectopic activity in injured C- 
fibers can act as a source of ongoing central sensitization 
and phenotypic changes in A fibers may make ectopic activ- 
ity in these afferents also a source for the establishment of 
central sensitization similar to the progressive tactile hyper- 
sensitivity evoked by low intensity stimulation of inflamed 
skin. The extent to which regenerated fibers after nerve 
injury or neighboring non-injured fibers change their pheno- 
type and can begin to produce progressive tactile hypersen- 

Stimulus-Generated Hypersensitivity 

FF+ 

Progresswe TactlIe Hypersensltwlty 

Fig. S. Stimulus-generated pain hypersensitivity is an activity-dependent or 

stimulus-evoked change in basal pain sensitivity. This may result from 

activation of C-fibers leading to central sensitization (which can occur in 

normal individuals as well as after activation of these fibers in inflammatory 

conditions or after nerve injury) and from A-fibers. as in progressive tactile 

hypersensitivity, Activation of A-fibers never normally produces pain no! 
has the capacity to generate central sensitization. After inflammation (and 

possibly nerve injury), however. changes in the phenotype of A-tihers gives 
them capacity to start to produce an increase in central excitability similar 

to that produced hy C-tibers. 
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sitivity is the subject of ongoing research but preliminary 
indications from our laboratory are that peripheral stimuli 

applied to an area of partial denervation may elicit central 
sensitization. This may mean that stimulus-generated 
changes in pain sensitivity contribute to neuropathic pain. 

1.4. Implications for pain patients 

The clinical evaluation of pain currently involves identi- 
fication or diagnosis of the primary disease/etiological 
factor considered responsible for producing/initiating the 
pain, together with placing the patient within a broad pain 
category, typically nociceptive, inflammatory or neuro- 
pathic pain, and identifying the anatomical distribution, 
quality and intensity of the pain. Sensory testing is usually 
performed crudely in a manner based on the standard neuro- 
logical examination with in rare cases, quantitative sensory 

testing. Treatment is typically based on the broad pain cate- 
gory, with in the case of neuropathic pain, a treatment plan 
essentially based on trial and error, starting with the current 

favorite drug of choice, and working ones way down the list, 
looking for optimal relief and minimal side effects. Mechan- 
ism is neither diagnosed nor represents the basis for treat- 

ment. We feel this approach needs to be replaced. 
Etiological or disease-based clusters include conditions 

such as post-operative pain, osteoarthritic pain, low back 
pain, diabetic neuropathy, postherpetic neuralgia or cancer 
pain, with no consideration as to what mechanisms are 
responsible for the production of the pain. While there is 
no doubt that identifying the disease is essential, particularly 
where disease modifying treatment is required, as in acute 
herpes zoster, diabetes, or pain due to infiltration by a tumor 
of a nerve. in the vast majority of patients with persistent 
(chronic) pain, the disease or pathology cannot be treated 
and the injury is not reversible. This group of patients 
includes those with peripheral/segmental nerve lesions of 
multiple causes, brachial avulsion or spinal cord injury 
and post-stroke central pain. We believe that it is helpful 
to consider pain itself as the disease in these cases, and 
instead of emphasizing or categorizing the patient primarily 
or exclusively on the diagnosis of the primary disease, an 
attempt should be made to identify the mechanisms respon- 
sible for the pain. This is a very difficult task, not least 
because not all mechanisms that contribute to pain patho- 
physiology are known, and even those that have been iden- 
tified cannot usually be determined in patients, the 
diagnostic tools are simply not available. 

We are limited in the reality of the busy pain clinic to 
attempting to assess how the pain an individual patient 
experiences falls within a general schema that may reflect 
different pain mechanisms. While this is unsatisfactory it is, 
we strongly believe, preferable to crude global measures of 
pain such the simple VAS score, rating scales or pain 
descriptor profiling currently used. There is, moreover, the 
need for more information about the nature of a patient’s 
pain than can be gleaned from a diagnosis such as posther- 

petit neuralgia. With this in mind we have attempted to 

design a qualitative pain assessment profile for use in the 
clinic based on an analysis of pain, defined by the mechan- 
isms described above. The aim of this approach is to eval- 
uate basal pain sensitivity and its modifications, by eliciting 
from the patient during an interview, key aspects of the 
nature of their symptoms. This will require a different sort 
of clinical pain record, one based on the quality of the pain 
as reported by the patient, and gleaned by careful indirect 
questioning, than the usual global assessments. Such an 
interview-based pain record will supplement, of course, 
the standard history and physical examination of the patient, 
including sensory testing to evoke symptoms. 

Fig. 6 shows how basal pain sensitivity could be qualita- 
tively assessed in patients, by a selective elicitation of the 
nature of the symptoms experienced by the patient. This 
should only require a relatively brief, semi-directed inter- 
view, beyond the standard history, but one designed speci- 
fically to establish if the patient has normo-, hypo- or hyper- 
basal pain sensitivity and the extent to which the pain is 
spontaneous or evoked. Systematic questions need to be 
posed that enquire about what type and intensity of stimuli 
evoke pain, the nature of the pain response, its quality, 

localization, timing, and intensity. For example, in a patient 
with postherpetic neuralgia, one would aim to determine by 
such questioning whether the patient has ongoing pain, and 
if so is it continuous or intermittent, if there is pain on 

transient contact with clothes, if sustained pressure such 
as a bra strap causes pain and if cold relieves or exacerbates 
the pain. Intensity could be rated in a number of ways using 
VAS scales or rating scales. Quality of pain could be 

Interview-Based Assessment of Pain 
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Fig. 6. An interview-based qualitative assessment of pain 
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described using those descriptors in the sensory component 
of the McGill pain questionnaire. 

It will be necessary to compare the patient’s own report of 
their pain, established in the interview, with the results 
obtained by simple sensory tests in the physical examina- 
tion, using tests aimed to measure the presence and extent 
and of any abnormal evoked pain sensitivity. It is obviously 
not ethical to test routinely for the presence of stimulus- 
evoked pain hypersensitivity in patients. This will need to 
be evaluated in carefully designed clinical research investi- 

gations. 

1.5. Implicationsfor evaluation of ejficacy of new therapies 

A major problem in clinical studies of pain is the high 
intra and inter patient variability in pain scoring using global 
outcome measures and hence the enormous difficulty in 
evaluating the efficacy of novel analgesics (Moore et al., 
1999). The usual explanations for the variability are the 
complexity of pain mechanisms, changes in the primary 
disease, and psychological factors. We think this is too 
defeatist and another approach is called for, one that may 
provide new clinical outcome measures that might enable an 
evaluation of whether new analgesics have an action on 
particular mechanisms. 

If a new therapy is given to patients selected only on the 
basis of particular disease e.g. diabetic neuropathy, and the 
clinical outcome measure is a simple global pain measure, 
say a VAS score of pain at rest, it is simply not possible to 
assess whether the treatment is selectively acting on one 
mechanism (say central sensitization) and reducing a parti- 
cular symptom like tactile allodynia. Since the degree of 
central sensitization may differ considerably in this cohort 
of patients from none to a major determinant of the pain 
symptomatology, any treatment that acts only on central 
sensitization will produce highly varied responses across 
the whole population. We believe that the pain assessment 
plan we propose may help by breaking pain down into 
components that reflect some of the major different mechan- 
isms. Such a breakdown may help identify how and why 
certain treatments work. Of course this approach needs to be 
validated but its simplicity is, we feel, its strength, increas- 
ing its usefulness beyond tertiary referral centers. The extent 
to which information obtained from such a qualitative 
assessment compares with results obtained from quantita- 

tive sensory testing, will need to be formerly tested. Further 
insight into the mechanisms of pain enabling more accurate 
categorization of pain together with the establishment of 
new diagnostic tools; will greatly increase the efficiency 
of a mechanism-based pain assessment. 

2. Conclusion 

The aim of this article has been to highlight some of the 
advances that have and are being made in how pain is gener- 
ated and to detail how this progress can be used to begin 

construct a new approach for assessing pain in patients. 
Such new clinical analyses are required if we are to embark 
on more sophisticated investigations of pain epidemiology 
and treatment. 
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