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Pain relief is a major goal for palliative care in India so much that most palliative care interventions necessarily
begin first with pain relief. Physical therapists play an important role in palliative care and they are regarded
as highly proficient members of a multidisciplinary healthcare team towards management of chronic pain. Pain
necessarily involves three different levels of classification—based upon pain symptoms, pain mechanisms and
pain syndromes. Mechanism-based treatments are most likely to succeed compared to symptomatic treatments
or diagnosis-based treatments. The objective of this clinical commentary is to update the physical therapists
working in palliative care, on the mechanism-based classification of pain and its interpretation, with available
therapeutic evidence for providing optimal patient care using physical therapy. The paper describes the evolution
of mechanism-based classification of pain, the five mechanisms (central sensitization, peripheral neuropathic,
nociceptive, sympathetically maintained pain and cognitive-affective) are explained with recent evidence for

physical therapy treatments for each of the mechanisms.
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Pain is the chief symptom reported by patients in a
palliative care unit and most palliative care interventions
begin first with pain relief.!!! Since pain is mainly
measured using subjective reports of intensity and
symptom behavior, it is often misinterpreted despite
its popularity of being considered the fifth vital sign.”

Pain is a common complaint among patients seeking
physical therapy services. Physical therapists play an
important role in palliative carel” and they are regarded
as highly proficient members of a multidisciplinary
healthcare team towards management of chronic pain.™
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The effects of physical therapy in pain management
extend far beyond the physical aspect of symptom
control, into the behavioral domain of quality of life
during therapeutic care.”) Physical therapy comprises
exercise therapy, electrotherapy, actinotherapy and
manual therapy, all of which have been shown to be
effective in a wide range of disease conditions such as
neurological, musculoskeletal, psychiatric and end-of-life
states in a palliative care setting,"!

One of the initial steps in a physical therapist’s evaluation
of patients with chronic pain is to identify the basis for
symptoms and their occurrence.’ Patients’ understanding
and reporting of pain in terms of their symptoms and
‘pain experience’ influence therapists to provide physical
therapy treatments in terms of diagnoses or syndromes.
Whilst an adequate addressal of symptoms from disease
states could be achieved upon understanding of pain
mechanisms,! physical therapy treatment methods
have their own mechanism-specific effects which when
understood and applied, would lead to an effective
adjunctive role in palliative symptom management.
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We are witnessing a paradigm shift in pain medicine
towards a mechanism-based approach® and in line with
mechanism-based pharmacological treatments,” physical
therapy treatments could be more effectively provided if
such a mechanism-based approach is available.

Smart and Doody " found among physical therapists
that there was a relatively lesser trend for the use of
pain mechanisms in their clinical decision-making and
clinical reasoning process. Later, Smart and Doody !
evaluated the use of mechanism-based classification by
expert musculoskeletal physiotherapists using qualitative
methodology and found that therapists less often used
cognitive-affective mechanisms in their clinical reasoning
process of evaluation of pain in their patients. Deficiencies
in knowledge about pain mechanisms would lead to
potentially undesirable attitudes towards treating patients

with chronic pain.'”

In contrast to symptomatic and/or diagnosis-based
treatments, mechanism-based treatments are most likely
to succeed.” The objective of this clinical commentary
is to update the physical therapists working in palliative
care, on the mechanism-based classification of pain and
its interpretation, with available therapeutic evidence for
providing optimal patient care using physical therapy
treatment options along such a mechanism-based approach.

The works of various authors!""*'% inspired physical
therapists like Mark Jones!"” to propose a mechanism-based
clinical reasoning of pain. Now itis evident, however, that
there are five mechanisms of pain:

Central sensitization/ central neurogenic mechanism/ central
nociceptive mechanism

Peripheral sensitization/ peripheral neurogenic mechanism
Peripheral nociceptive mechanism

Sympathetically maintained pain/ sympathetically dependent pain
mechanism

Cognitive-affective (psychosocial) mechanism

Central sensitization represents an enhancement in
the function of neurons and circuits in nociceptive
pathways caused by increases in membrane excitability
and synaptic efficacy as well as by reduced inhibition
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and is a manifestation of the remarkable plasticity of the
SOMAtOseNnsory nervous system in response to activity,
inflammation, and neural injury."® Nijs ¢# /') desctibed the
notable features of the presence of a central sensitization
mechanism among patients with musculoskeletal pain:
widespread hypersensitivity to bright light, touch, noise,
pesticides, mechanical pressure, medications and high and
low temperatures. Assessment of sensitivity and pressure
pain thresholds at sites remote (anatomically unrelated)
from the symptomatic site, during or after an activity and
neural tissue provocation testing would elicit widespread
symptom distribution and persistence.

Egloff e al,” listed previous somatic pain experience
(priming), psychobiographic imprinting (pain proneness),
and stress (action proneness) as the key to an enhanced
centralized pain response. It has become increasingly evident
that muscle hyperalgesia, referred pain, referred hyperalgesia,
and widespread hyperalgesia play an important role in
chronic pain. Central sensitization may thus play a vital role
in the persistence, amplification, and spread of pain.?!

Patient education Chronic pain patients mostly develop ‘pain
behavior’ and treatments not addressed at their knowledge,
attitudes, beliefs, and past experiences about pain are
likely to be deleterious and very harmful. As any change
in behavior originates from acquisition of knowledge,
cognitive strategies such as education about pain works
a large effect in these situations. Moseley proposed a
pain neuromatrix approach to management of patients
with chronic pain. A series of high-quality randomized
controlled trials™*! found that pain physiology education
(PPE) reduced pain intensity and behavior in chronic low
back pain patients. However, health professionals have their
own difficulty in understanding the neurophysiology and
neuromatrix of pain and hence avoid its application since
they expect the same from their patients.”

Pain-relieving modalities such as transcutaneous electrical nerve
stimulation-TENS (low frequency) through their operating
‘placebo effect” would definitely facilitate descending
inhibitory control over pain. There is a growing body of
evidence for TENS in chronic pain states such as phantom
limb and stump pain,® chronic pain conditions™ and
chronic low back pain.”” Similar evidence demonstrated
effectiveness of neuromuscular electrical stimulation in
patients with post-stroke shoulder pain.F!!

Relaxcation as a treatment technique provides an excellent
adjunct to other physical therapy treatments in chronic
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pain states, not only to manage stress and anxiety, and their
deleterious effects on the sympathetic nervous system but
also to induce increases in levels of endogenous opioids—
endorphins and enkephalins.’? It operates through the
central disinhibitory mechanism for relieving central
sensitization. Relaxation is always the first therapeutic step
in behavioral training where it reinforces acceptance and
adaptive coping for pain.F’

Peripheral desensitization technigues help patients such as those
with hyperalgesia and allodynia. Areas with hypersensitivity
to light touch can be desensitized with deep pressure since
the receptors and the afferent pathway for both are entirely
different.”” Desensitization techniques can either be at the
same painful region or in areas remotely away. A patient,
who complains of hypersensitivity in the little finger
(C,, T, dermatome), can be desensitized by application
of cutaneous deep pressure C-T| spinal region (related
spinal level).

Biofeedback tacilitates closed-loop motor learning to relearn
normal painless movement patterns and functional activities
whilst inhibiting the features of central sensitization locally
in that painful part.’

Guided imagery/ mental imagery/ motor imagery®? Ultilizes
cognitive-perceptual areas of the cerebral cortex to
understand the planning, programming and execution of
normal motor behavior and/or functional movements.
Once the patient develops a mental picture of painless/
normal movement, is better able to perform the movements
without causing undue pain.

Mirror therapyP**9 Is very useful in extremity complex
regional pain syndromes and phantom limb pain where
direct visualization (not mental) of normal functioningina
painful or affected area helps the patient develop inhibition
of pain through a proposed mechanism of visually induced
analgesia®” which involved a mere looking at the painful
part producing pain relief.

Virtual reality® Through its dramatic visualizations
involving changes in body part and/or of the environment
produces not only distraction from pain but also enhances
cortical mechanism of pain inhibition.

Mannal therapy Through stimulation of wide dynamic
range afferent neurons produces secondary hyperalgesia
by diffuse noxious inhibitory control mechanism. The
manual techniques also evoke changes in cortical pain
representation and enhance the brain’s representation of
body areas.['*4
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The International Association for the Study of Pain (IASP)
defined peripheral neuropathic pain as ‘pain arising from
or caused by dysfunction of peripheral nervous system’.
1 This broad anatomical definition was replaced by a
more detailed functional definition provided by IASP’s
Neuropathic pain Special Interest group as ‘pain arising
as a direct consequence of a lesion or disease affecting
the somatosensory system’.*? Mechanical and chemical
irritation of peripheral nerves can lead to musculoskeletal
neural tissue injury. Repetitive compressive, tensile, friction,
and vibration forces acting near anatomically narrow tissue
spaces through which the neural structures pass, can
cause mechanical irritation. Similarly, the injured somatic
tissues adjacent to nerve structures release inflammatory
substances that can chemically irritate neural tissues.*’
Pathophysiological and pathomechanical responses to nerve
injury affect the vascular, connective tissue, and impulse-
conducting tissue components of the nervous system
and lead to the neurobiological mechanisms responsible
for the positive and negative symptoms associated with
musculoskeletal peripheral neuropathic pain.*!

Nerve trunk pain typically presents as pain or abnormal
sensations along the course of the petripheral nerve that can
be clinically tested using the concept of neurodynamics.
Neurodynamics is a concept based on the close interaction
of the mechanics and physiology of the nervous system
which is to be considered while assessing and treating
patients via nervous system mobilization and manual
therapy.l*)

Reproduction of a patient’s pain during neurodynamic
testing and presence of mechanical allodynia on nerve
trunk palpation were key diagnostic signs of neural tissue
mechanosensitivity.[*>*!

A recent systematic review!*’ of neurodynamic mobilization
as a treatment concluded overall in favor of the techniques.
Neurodynamic mobilization comprising nerve sliders
and tensioners, and nerve massage was shown to cause
neurophysiological effects and was beneficial in relieving
neuropathic pain in a variety of peripheral neural
entrapment syndromes of the extremities. Nerve massage as
a useful therapeutic adjunct was also shown to be beneficial
for improving the sensory function of peripheral nerves.*!
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Hanai* found that peripheral nerve electrical stimulation

inhibited pain at the spinal cord level and the author opined
it was a useful therapeutic technique in neuropathic pain.

This mechanism was the commonly recognized one among
physiotherapists!'™'l and it operates from all innervated
tissues other than peripheral nerves. The pain arising from
bodily tissues (both somatic and visceral) is carried by
small-diameter afferent fibers and the pain transmission and
perception along this mechanism was described earlier by
Melzack and WallP” in their gate-control theory. Venugopal
and SwamyP'! described three dominant mechanisms
occurring in nociceptive pain—transduction, transmission
and peripheral modulation.

The distribution of pain follows a characteristic anatomical
pattern that corresponds to the tissue-at-fault. The pain
is accompanied with other signs of inflammation such as
tenderness, warmth, swelling and loss of function in the
acute phases of injury. Specific aggravating and relieving
factors which may be postures and/or movements
will provoke symptoms. On testing active movements,
passive movements and resisted isometric tests, a physical
therapist can diagnose and differentiate injuries of
contractile (muscle and tendon) tissues from those of inert
(osseocapsuloligamentous) tissues. Manual palpation of the
tissue provokes pain exhibiting as local tenderness that can
be measured using pressutre pain algometry.

Treatments for nociceptive mechanism-induced pain may
include different modalities as well as conditioning exercises
for healing of injury and inflammation. Modalities like
heat, cold, therapeutic ultrasound, TENS and interferential
current; and conditioning exercises that include stretching
and flexibility exercises, massage, myofascial release and
joint mobilization are also very useful for relieving pain.P!

Manual therapy was found to be effective for symptom
relief in nociceptive/musculoskeletal pain in two
reviews. >

Cryotherapy or cold therapy increases pain thresholds and
pain tolerance at the applied area which when combined
with reduction in sensory nerve conduction velocity
provides adequate pain relief.>"

Feine et al.>

useful for post-surgical pain and exercises that improve

in their review found that cold therapy was
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physical fitness were effective in chronic pain patients
in their functional restoration.” Rakel and Bart®® and
Herbert e al,P" found that studies supported therapeutic
exercise to be a useful modality for patients with chronic
pain compared to other physical modalities like massage
or electrotherapy.

The hallmark of sympathetically maintained pain (SMP)
is ongoing pain and allodynia, which is typically out of
proportion to the injury.”® The causative event can vary
widely from trivial injury to major trauma, or there may be no
significant trauma at all. Allodynia and spontaneous ongoing
pain in SMP was a result of chronic maladaptive sensitization
of wide dynamic range neurons in the dorsal horn of the
spinal cord, that leads to release of catecholamines and was
not due to heightened sympathetic tone."”

Symptoms of deep boring pain with altered intolerable
sensations (lightning, excruciating, shock-like symptoms)
mostly independent of positions and/or movements
are a characteristic of SMP. Presence of autonomic
signs like alterations in sweating, vasomotor function,
thermoregulatory function, tissue permeability, skin trophic
changes are a hallmark of diagnosis for SMP and complex
regional pain syndromes. Diagnostic confirmation is only
by means of a sympathetic block or sympathectomy, which
mostly relieves symptoms of SMP.[%)

Thermal therapy can be used depending upon the local
temperature of the affected region and thermal sensitivity.
Local warmth may indicate cold therapy and vice versa. Use
of thermal modalities like heat and cold are always done
as an adjunct before beginning other therapy in patients
with SMP.*]

TENS has an inhibitory effect on the sympathetic nervous
system so has been found effective in sympathetically
maintained pain.[”

Sympathetic slump mobilization is a neurodynamic technique
under manual therapy that addresses neural tissues,
especially the sympathetic trunk.” The technique was
shown to produce increased vasomotor and sudomotor
effects (sympathetic desensitization) in upper!®
extremities® and was shown to be a useful therapeutic

I and lower
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technique in the treatment of patients with complex
regional pain syndrome.*”)

Exercises can be given as a progression that includes passive
range of motion, and isometric strengthening improves
joint mobility and muscle strength, thereby providing
alternate mechanical stimuli and graded exposure.

Casey et al.,*! demonstrated that during a subtle shift
from acute to chronic pain (both in duration and in
mechanisms), the role of cognitive and affective factors
becomes more significant, together with the inciting
trauma. Psychological factors play a significant role in
the causative, receptive, perceptive, cognitive, reportive
and behavioral aspects of chronic pain experience among
patients.l’’) While cognitive factors include patients’
knowledge and maladaptive understanding of pain and
‘pain behavior’, affective factors involve emotions and
feelings associated with the ‘pain experience.

Patients’ education and cognitive strategies: (see the description
under central sensitization). Education facilitates positive
beliefs, problem-solving, enhanced patient functioning and
self-management, and encourages active coping® with
chronic pain. Educational interventions were shown to be
equally beneficial when provided as in group therapy versus
an individualized patient-therapist interactive ‘pain talk’.
Such cognitive strategies have direct beneficial effects on the
attention and emotions involved with the ‘pain expetience’.l"”
Catastrophizing thoughts can be eliminated by enhanced self-
efficacy through development of adequate coping strategies
and self-monitored graded return-to-activity programs.””

Relaxation techniques (refer to central sensitization mechanism)

Hypnosis and operant conditioning usually provided by clinical
psychologists help in inducing positive behavioral changes.™

Distraction with videos or music helps reduce anxiety and
depression associated with chronic pain.™

Motley et al. in their systematic review of 25 randomized
controlled trials found that in comparison with alternative
active treatments, cognitive-behavioral treatments
produced greater beneficial changes in pain experience,
cognitive coping and appraisal, and reduced behavioral
expression of pain. Though cognitive-behavioral therapy
(CBT) was a part of psychological therapies,” numerous
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studies published on CBT involved physical therapists!
as intervention providers that showed large therapeutic
effects on cognitive-affective outcomes. Graded exposure
training,” graded activity with problem-solving training
2l and activity pacing can be very
well prescribed by physical therapists.

graded motor imagery

This clinical commentary is the first of its kind to throw
light on mechanism-based classification of pain with a
physical therapy management perspective. Earlier studies
utilized ‘pathomechanism-based classification (PMBC)
system’ for low back-related neural leg pain which
was proposed by Schafer ¢z a/,/'" and studied later by
many physical therapists for inter-rater reliability™ and
discriminant validity.” The PMBC included only four of
the MBC subgroups, the cognitive-affective mechanism
was not considered and hence such patients were excluded.
The wide applicability of the PMBC approach to all pain
conditions is questionable since it is impossible to separate
a cognitive-affective mechanism from a patient’s pain
experience. This paves the way for the MBC approach to
be clinically more useful and widely recommended in a
variety of pain conditions.

One of the mainstays in non-pharmacological interventions
in pain and palliative cate is physical therapy. Jones ¢ a/
described the importance and process of integrating
a biopsychosocial model into the clinical practice of
physical therapy and the highest level of evidence supports
multidisciplinary biopsychosocial interventions for pain
conditions such as fibromyalgia,®! work-related neck and
shoulder pain,® and work-related sub-acute low back pain.®”
MBC is definitely not against the biopsychosocial model
though it appearts often so on firstlook. It is imperative that
central sensitization, peripheral neurogenic and nociceptive
are indicative of biological dimension; central sensitization
and cognitive-affective are indicative of psychological
dimension; and, cognitive-affective mechanism involves
social dimension. Such a biopsychosocial understanding
of the mechanism-based classification of pain is essential
for the successful management of pain in palliative care
physical therapy practice.

Patient-centered care should focus on individualizing
treatments based on mechanisms and not on diagnosis.*"
Such an evidence-informed paradigm shift®! is necessary
for physical therapists to think ‘out of the box™ in their
clinical decision-making for pain management in palliative
care. Further studies on mechanism-based classification and
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such classification-based treatments are essential before
extrapolating the evidence to physical therapy management
of patients in palliative care.

Currently, there are no existent mechanism-based treatment
guidelines or recommendations. The following suggestions
are provided herewith, for planning future studies on MBC:

Prevalence of MBC sub-groups in various pain conditions
encountered in palliative care, Mechanism-based
management using other treatments, and Effectiveness
of educational and/or training programs on MBC.

“An evidence-based approach to pain management is not always possible

or beneficial to the patient. In the face of inconclusive evidence, a theory-
based approach may help determine if the therapentic effect of a given
physical agent has the possibility of being a useful clinical tool in the
context of treating a particnlar patient’s mechanism of pain generation.”
- Allen.

The review was intended to provide a detailed perspective
of mechanism-based classification of pain for physical
therapy management in palliative care settings. However, the
use of this classification will have to be better validated in
patient-based research in palliative physical therapeutic care.

The authors wish to thank all the postgraduates and faculty of
the Department of Physiotherapy, Kasturba Medical College,
Manipal University, Mangalore for their constant support.

1. Rajagopal MR. Pain and beyond. Indian ] Palliat Care 2006;12:4-7.

2. Nair SN, Mary TR, Prarthana S, Harrison P. Prevalence of pain in patients
with HIV/AIDS: A cross-sectional survey in a south Indian state. Indian
J Palliat Care 2009;15:67-70.

3. Kumar SP, Jim A. Physical therapy in palliative care: From symptom control
to quality of life; A critical review. Indian ] Palliat Care 2010;16:148-56.

4. Doliber CM. Role of the physical therapist at pain treatment centers; A
survey. Phys Ther 1984;64:905-9.

5. Wittink H, Cohen LJ. The behavioral role of physical therapy in pain
management. Curr Pain Headache Rep 1998;2:55-60.

6. Siracusano G. Problems faced by the physical therapist in the treatment of
chronic pain. ] Orthop Sports Phys Ther 1984;6:3-5.

7. Woolf CJ, Bennett GJ, Doherty M, Dubner R, Kidd B, Koltzenburg M,
et al. Towards a mechanism-based classification of pain? Pain 1998;77:227-9.

8. Siddall PJ, Duggan AW. Towards a mechanisms-based approach to pain
medicine. Anesth Analg 2004;99:455-6.

9. Woolf CJ. Pain: Moving from symptom control toward mechanism-specific
pharmacologic management. Ann Intern Med 2004;140:441-51.

Indian Journal of Palliative Care / Jan-Apr 2011 / Vol-17 / Issue-1

10.

11.

12.

13.

14.
15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

30.

37.

Smart K, Doody C. Mechanism-based clinical reasoning of pain by
expetienced musculoskeletal physiotherapists. Physiotherapy 2006;92:171-8.
Smart K, Doody C. The clinical reasoning of pain by experienced
musculoskeletal physiotherapists. Man Ther 2007;12:40-9.

Wolff MS, Michel TH, Krebs DE, Watts N'T. Chronic pain-assessment
of orthopedic physical therapists knowledge and attitudes. Phys Ther
1991;71:207-14.

Levin M. Changing the face of pain management-mechanism-based
treatment most likely to succeed. Postgrad Med 2004;116:45-8.

Devor M. Pain mechanisms. Neuroscientist 1996;2:233-44.

Woolf CJ, Max MB. Mechanism-based pain diagnosis-issues for analgesic
drug development. Anesthesiology 2001;95:241-9.

Gifford LS, Butler DS. The integration of pain science into clinical practice.
J Hand Ther 1997;10:86-95.

Jones M. Clinical reasoning and pain. Man Ther 1995;1:17-24.
Latremoliere A, Woolf CJ. Central sensitization: A generator of pain
hypersensitivity by central neural plasticity. | Pain 2009;10:895-926.

Nijs J, Van Houdenhove B, Oostendorp RA. Recognition of central
sensitization in patients with musculoskeletal pain: Application of pain
neurophysiology in manual therapy practice. Man Ther 2010;15:135-41.
Egloff N, Egle UT, von Kanel R. Therapy of disorders with central pain
sensitization. Praxis 2009;98:271-83.

Graven-Nielsen T, Arendt-Nielsen L. Peripheral and central sensitization in
musculoskeletal pain disorders: An experimental approach. Curr Rheumatol
Rep 2002;4:313-21.

Moseley GL. A pain neuromatrix approach to patients with chronic pain.
Man Ther 2003;8:130-40.

Moseley L. Combined physiotherapy and education is efficacious for chronic
low back pain. Aust | Physiother 2002;48:297-302.

Moseley GL, Nicholas MK, Hodges PW. A randomized controlled trial of
intensive neurophysiology education in chronic low back pain. Clin | Pain
2004;20:324-30.

Moseley GL. Widespread brain activity during an abdominal task markedly
reduced after pain physiology education: fMRI evaluation of a single patient
with chronic low back pain. Aust ] Physiother 2004;51:49-52.

Moseley GL. Evidence for a direct relationship between cognitive and
physical change during an education intervention in people with chronic
low back pain. Eur ] Pain 2004;8:39-45.

Moseley GL. Unravelling the barriers to reconceptualisation of the problem
in chronic pain: The actual and perceived ability of patients and health
professionals to understand the neurophysiology. J Pain 2003;7:184-9.
Mulvey MR, Bagnall AM, Johnson MI, Marchant PR. Transcutaneous
electrical nerve stimulation (TENS) for phantom pain and stump
pain following amputation in adults. Cochrane Database Syst Rev
2010;5:CD007264.

Nnoaham KE, Kumbang ]. Transcutaneous electrical nerve stimulation
(TENS) for chronic pain. Cochrane Database Syst Rev 2008;3:CD003222.
Khadilkar A, Odebiyi DO, Brosseau L, Wells GA. Transcutaneous electrical
nerve stimulation (TENS) versus placebo for chronic low-back pain.
Cochrane Database Syst Rev 2008;4:CD003008.

Price CI, Pandyan AD. Electrical stimulation for preventing and treating
post-stroke shoulder pain. Cochrane Database Syst Rev 2000;4:CD001698.
Turner JA, Chapman CR. Psychological interventions for chronic pain: A
critical review. I. Relaxation training and biofeedback. Pain 1982;12:1-21.
McCracken LM, Gauntlett-Gilbert |, Vowles KE. The role of mindfulness in
a contextual cognitive-behavioral analysis of chronic pain-related suffering
and disability. Pain 2007;131:63-9.

Cacchio A, De Blasis E, Necozione S, di Orio F, Santilli V. Mirror therapy
for chronic complex regional pain syndrome type-1 and stroke. N Engl ]
Med 2009;361:634-6.

Chan BL, Witt R, Charrow AP, Magee A, Howard R, Pasquina PF ez /.
Mirror therapy for phantom limb pain. N Engl ] Med 2007;357:2206-7.
Hanling SR, Wallace SC, Hollenbeck KJ, Belnap BD, Tulis MR. Pre-
amputation mirror therapy may prevent development of phatom limb pain:
A case series. Anaesth Analg 2010;110:611-4.

Longo MR, Betti V, Agliotti SM, Haggard P. Visually induced analgesia:
seeing the body reduces pain. ] Neurosci 2009;29:12125-30.

85



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

86

Kumar and Saha.: Mechanism-based classification of pain

Magora F, Cohen S, Shochina M, Dayan E. Virtual reality immersion
method of distraction to control experimental ischemic pain. Israeli Med
Assoc J 20006;8:261-5.

Shacklock MO. Central pain mechanisms: A new horizon in manual therapy.
Aust ] Physiother 1999;45:83-92.

Bialosky JE, Bishop MD, Price DD, Robinson ME, George SZ. The
mechanisms of manual therapy in the treatment of musculoskeletal pain:
A comprehensive model. Man Ther 2009;14:531-8.

Merskey, H. Classification of chronic pain: Descriptions of chronic pain
syndromes and definitions of pain terms. Pain 1986;3:51-225.

Treede RD, Jensen TS, Campbell JN, Cruccu G, Dostrovsky JO, Griffin
JW, e al. Neuropathic pain: Redefinition and a grading system for clinical
and research purposes. Neurology 2008;70:1630-5.

Topp KS, Boyd BS. Structure and biomechanics of peripheral nerves: Nerve
responses to physical stresses and implications for physical therapist practice.
Phys Ther 2006;86:92-109.

Nee RJ, Butler D. Management of peripheral neuropathic pain: Integrating
neurobiology, neurodynamics and clinical evidence. Phys Ther Sport
20006;7:36-49.

Shacklock MO. Neurodynamics. Physiotherapy 1995;81:9-16.

Hall TM, Elvey RL. Nerve trunk pain: Physical diagnosis and treatment.
Man Ther 1999;4:63-73.

Ellis RE, Hing WA. Neural mobilization: A systematic review of randomized
controlled trials with an analysis of therapeutic efficacy. | Man Manip Ther
2008;16:8-22.

Kumar SP, Adhikati P, Jeganathan PS. Immediate effects of longitudinal
vs. Transverse tibial nerve massage on vibration perception thresholds and
thermal perception thresholds in asymptomatic subjects: A pilot randomized
clinical trial. Physiother Occup Ther ] 2010;3:13-23.

Hanai I Effect of electrical stimulation of peripheral nerves on neuropathic
pain. Spine 2000;25:1886-92.

Melzack R, Wall PD. Pain mechanisms: A new theory. Science 1965;150:971-9.
Venugopal K, Swamy M. Physiology of pain. World Anesthesia Tutorial
of the Week. Available from: http://www.AnaesthesiaUK.com/
WorldAnesthesia. [accessed on 2010 Sep 25].

Wright A, Sluka KA. Nonpharmacological treatments for musculoskeletal
pain. Clin ] Pain 2001;17:33-46.

Nadler SE. Nonpharmacologic management of pain. ] Am Osteopath
Assoc 2004;104:56-12.

Algafly AA, George KP. The effect of cryotherapy on nerve conduction
velocity, pain threshold and pain tolerance. Br ] Sports Med 2007;41:365-9.
Feine JS, Widmer CG, Lund JP. Physical therapy: A critique. Oral Sutg Oral
Med Oral Pathol Radiol Endod 1997;83:123-7.

Herbert RD, Maher CG, Moseley AM, Sherrington C. Effective
physiotherapy. BMJ 2001;323:788-90.

Rakel B, Barr JO. Physical modalities in chronic pain management. Nurs
Clin North Am 2003;38:477-94.

Martinez-Lavin M. Fibromyalgia as a sympathetically maintained pain
syndrome. Curr Pain Headache Rep 2004;8:385-9.

Schlereth T, Birklein F. The sympathetic nervous system and pain. Neuromol
Med 2008;10:141-7.

Marchettini P, Lacerenza M, Formaglio F. Sympathetically maintained pain.
Curr Pain Headache Rep 2000;4:99-104.

Headley B. Historical perspective of Causalgia- management of
sympathetically maintained pain. Phys Ther 1987;67:1370-4.

Slater H, Vicenzino B, Wright A. Sympathetic Slump: the effects of a
novel manual therapy technique on peripheral sympathetic nervous system
function. ] Man Manip Ther 1994;2:156-63.

Cleland JA, Durall C, Scott SA. Effects of slump long sitting on peripheral
sudomotor and vasomotor function: A pilot study. ] Manual Manip Ther
2002;10:67-75.

Kornberg C, McCarthy T. The effect of neural stretching technique
on sympathetic outflow to the lower limbs. ] Orthop Sports Phys Ther
1992;16:269-74.

Cleland JA, McRae M. Complex regional pain syndrome I: Management
through the use of vertebral and sympathetic trunk mobilization. ] Manual
Manip Ther 2002;10:188-99.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Casey CY, Greenberg MA, Nicassio PM, Harpin RE, Hubbard D. Transition
from acute to chronic pain and disability: A model including cognitive,
affective, and trauma factors. Pain 2008;134:69-79.

Gamsa A. The role of psychological factors in chronic pain: 11, A critical
appraisal. Pain 1994;57:17-29.

Jensen MP, Turner JA, Romano JM, Karoly P. Coping with chronic pain: A
critical review of the literature. Pain 1991;47:249-83.

Villemure C, Schweinhardt P. Supraspinal pain processing: Distinct roles
of emotion and attention. Neuroscientist 2010;16:276-84.

Woby SR, Watson PJ, Roach NK, Urmston M. Coping strategy use: Does
it predict adjustment to chronic back pain after controlling for catastrophic
thinking and self-efficacy for pain control? ] Rehabil Med 2005;37:100-7.
Turner JA, Chapman CR. Psychological interventions for chronic pain: A
critical review: II Operant conditioning, hypnosis, and cognitive-behavioral
therapy. Pain 1982;12:23-46.

Moont R, Pud D, Sprecher E, Sharvit G, Yarnitsky D. ‘Pain inhibits
pain’ mechanisms: Is pain modulation simply due to distraction? Pain
2010;150:113-20.

Mortley S, Eccleston C, Williams A. Systematic review and meta-analysis of
randomized controlled trials of cognitive-behavior therapy and behavior
therapy for chronic pain in adults, excluding headache. Pain 1999;80:1-13.
Beissner K, Henderson CR Jr, Papaleontiou M, Olkhovskaya Y,
Wigglesworth |, Reid MC. Physical therapists’ use of cognitive-behavioral
therapy for older adults with chronic pain: A nationwide survey. Phys Ther
2009;89:456-69.

Woods MP, Asmundson GJ. Evaluating the efficacy of graded in vivo
exposure for the treatment of fear in patients with chronic back pain: A
randomized controlled clinical trial. Pain 2008;136:271-80.

Smeets RJ, Vlaeyen JW, Hidding A, Kester AD, van der Heijden JM,
Knotterus JA. Chronic low back pain: Physical training, graded activity with
problem solving training, or both? The one-year post-treatment results of
a randomized controlled trial. Pain 2008;134:263-76.

Schafer A, Hall T, Briffa K. Classification of low back-related leg pain- a
proposed pathomechanism-based approach. Man Ther 2009;14:222-30.
Schafer A, Hall T, Ludtke K, Mallwitz J, Briffa NK. Inter-rater reliability
of a new classification system for neural low back-related leg pain. ] Man
Manip Ther 2009;17:109- 17.

Walsh J, Hall T. Classification of low back-related leg pain: Do subgroups
differ in disability and psychosocial factors? | Man Manip Ther 2009;17:118-23.
Jones M, Edwards I, Gifford I.. Conceptual models for implementing
biopsychosocial theory in clinical practice. Man Ther 2002;7:2-9.
Karjalainen KA, Malmivaara A, van Tulder MW, Roine R, Jauhiainen
M, Hurri H, ez al. Multidisciplinary rehabilitation for fibromyalgia and
musculoskeletal pain in working age adults. Cochrane Database Syst Rev
1999;3:CD001984.

Karjalainen KA, Malmivaara A, van Tulder MW, Roine R, Jauhiainen M,
Hurri H, et al. Multidisciplinary biopsychosocial rehabilitation for neck
and shoulder pain among working age adults. Cochrane Database Syst Rev
2003;2:CD002194.

Karjalainen KA, Malmivaara A, van Tulder MW, Roine R, Jauhiainen M,
Hurri H, ez al. Multidisciplinary biopsychosocial rehabilitation for subacute
low-back pain among working age adults. Cochrane Database Syst Rev
2003;2:CD002193.

Hunter JP, Simmonds MJ. Pain: Putting the whole person at the center.
Physiotherapy Canada 2010;62:1-4.

Kumar SP. Physical therapy: Past, present and future: A paradigm shift. |
Phys Ther 2010;1:58-67.

Kumar SP. Thinking out of the box-from physiotherapy to rehabilitation.
Int ] Physiother Rehabil 2010;1:1-4.

Allen RJ. Physical agents used in the management of chronic pain by physical
therapists. Phys Med Rehabil Clin N Am 2006;17:315-45.

How to cite this article: Kumar SP, Saha S. Mechanism-based classification of
pain for physical therapy management in palliative care: A clinical commentary.
Indian J Palliat Care 2011;17:80-6.

Source of Support: Nil. Conflict of Interest: None declared.

Indian Journal of Palliative Care / Jan-Apr 2011 / Vol-17 / Issue-1



