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Neuropathic Pain
I.

Definition
A. Know the current definition of neuropathic pain (Merskey and Bogduk 1994) and reasons for growing
criticism against it (Hansson 2002; Backonja 2003).
1. Recognize that neuropathic pain is a consequence of injury or disease affecting the somatosensory
system.
2. Know that the patient with neuropathic pain may have concomitant non-neuropathic pain.

II.

Epidemiology of common neuropathic pain syndromes (MacDonald et al. 2000)
A. Know that painful peripheral neuropathy is a common complication in HIV/AIDS, diabetes,
alcoholism, and vasculitis (Ziegler et al. 1992; Schmader 2002; Schiffito et al. 2002; Koike et al. 2003;
Daousi et al. 2004; Wolfe and Trivedi 2004).
B. Know that 4 out of 5 patients with idiopathic polyneuropathy and 1 in 3 patients with Guillain Barré
syndrome have neuropathic pain (Moulin et al. 1997; Forsberg et al. 2004; Wolfe and Trivedi 2004).
C. Know that peripheral neuropathic pain is common after surgical procedures (MacRae 2001), including
herniorrhaphy (Poobalan et al. 2001; Neumeyer et al. 2004), thoracotomy (Perttunen et al. 1999,
Gotoda et al. 2001), and mastectomy (Wallace et al. 1996; Smith et al. 1999), as well as during
treatment with chemotherapeutic agents (Quasthoff and Hartung 2002).
D. Know that patients with stroke, spinal cord injury, multiple sclerosis, and syringomyelia frequently
develop neuropathic pain, whereas patients with central nervous system tumors or infection rarely do
so (Österberg et al. 1994; Andersen et al. 1995; Cohodarevic et al. 2000; Siddall et al. 2003).
E. Know that population studies show carpal tunnel syndrome to be very common in certain occupations
and in people engaged in repetitive manual work (Atroshi et al. 2003).
F.

III.

Know that the annual incidence of herpes zoster is around 2–4 cases per 1000 population and that the
risk of contracting it increases with age (Schmader 2002).

Etiology
A. Know the common causes for neural damage and subsequent pain, i.e., metabolic disease, infection,
ischemia, injury, entrapment, connective tissue disease, acquired immunodeficiency, malignancy,
drugs, and toxins (Woolf and Mannion 1999; Dworkin 2002; Gonzales et al. 2003; Sommer 2003).
B. Know that neuropathic pain may develop without any identifiable cause (e.g., intercostal neuralgia,
idiopathic polyneuropathy).
C. Know that painful neuropathy may be the first manifestation of a systemic disease.

IV.

Clinical characteristics of neuropathic pain (Jensen et al. 2001; Dworkin 2002; Hansson 2002)
A. Know the common symptoms associated with neuropathic pain, e.g., burning pain, electric shock-like
pain, pain paroxysms, dysesthesia, and paresthesia (Jensen et al. 2001; Dworkin 2002; Hansson 2002;
Sommer 2003). Be aware that aching pain is common in polyneuropathy (Otto et al. 2003) and central
pain (Hansson 2002).
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B. Know that questionnaires have been developed to differentiate neuropathic pain from non-neuropathic
pain, e.g., the LANSS Pain Scale (Bennett 2001) and the Neuropathic Pain Questionnaire (Krause and
Backonja 2003) or to measure various characteristics, e.g., the Neuropathic Pain Scale (Galer and
Jensen 1997) and the Neuropathic Pain Inventory (Bouhassira et al. 2004).
C. Know the common signs associated with neuropathic pain, including positive (mechanical and thermal
allodynia and hyperalgesia, temporal and spatial summation), negative (sensory loss, weakness, and
muscle atrophy), and other signs (neuroma signs, referred sensation, swelling, skin flare and
discoloration, hyperhidrosis, hypohidrosis, and trophic changes) (Bowsher 1996; Baron 2000; Jensen
et al. 2001; Jänig and Baron 2003).
D. Know that simple bedside tests alone have low power of distinguishing neuropathic pain from nonneuropathic pain (Rasmussen et al. 2004).
V.

Pathological changes in the nervous system
A. Know the pathological changes that occur in the affected nerve(s), e.g., Wallerian degeneration,
sprouting, formation of end-neuromas and neuromas-in-continuity, and compression-induced atrophy
(Devor and Seltzer 1999; Burnett and Zager 2004).
B. Know the pathological changes that occur in the central nervous system following disease or injury,
such as necrosis, apoptosis, gliosis, demyelination, and cavitation, and know that late effects may
occur, e.g., syrinx formation following spinal cord injury (Profyris et al. 2004).

VI.

Pathophysiological mechanisms in the peripheral nerve fibers for neuropathic pain (Devor and Seltzer
1999; Woolf and Mannion 1999; Woolf 2004)
A. Changes in the peripheral afferents.
1. Know that injury causes ectopic discharges at the site of injury, at the neuroma, and at the dorsal
root ganglion.
2. Know that increased activity is also seen in neighboring uninjured C fibers (Wu et al. 2001).
3. Know that upregulation of several sodium channels, downregulation of potassium channels, and
reduction in threshold in TRP transducer ion channels have a major role in the generation and
maintenance of increased activity.
4. Know that sensitization of a subgroup of mechanoinsensitive C fibers may contribute to
hyperalgesia (Orstavik et al. 2003).
5. Know that A fibers may undergo phenotype switch, and start expressing brain-derived
neurotrophic factor (BDNF) and substance P.
6. Be familiar with the role of inflammatory mediators, e.g., cytokines, prostaglandins, and serotonin,
in the maintenance of peripheral sensitization.
7. Know that hypersensitivity of adrenergic receptors in injured terminals may make them
excessively sensitive to the effects of circulating norepinephrine.
B. Central changes following peripheral nerve injury or disease (Woolf and Mannion 1999; Ji et al.
2003).
1. Understand the concept of central sensitization and know that several forms of central sensitization
occur (both dependent on and independent of nociceptor activity).
2. Appreciate that increased and prolonged ectopic activity in peripheral nociceptors (and in nonnociceptors following phenotype switch) promotes increased synaptic efficacy in the dorsal horn
and increased responsiveness of dorsal horn neurons and expansion of their receptive fields.
3. Appreciate that central sensitization explains many features of neuropathic pain, including referral
outside the injured nerve’s territory and touch-evoked pain.
4. Be aware that central sensitization-like phenomena occur in the rostroventral medulla, amygdala,
anterior cingulate cortex, and trigeminal brainstem complex.
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5. Be aware of reports of increased sprouting of central terminals of injured fibers within the dorsal
horn, and know that conclusive evidence is still lacking.
C. Be familiar with the significance of activation in spinal astrocytes and microglia in chronic
neuropathic pain (Watkins et al. 2001).
D. Be aware of increased spontaneous activity in the thalamus as the result of injury to the peripheral and
central nervous systems, and understand its relation to pain (Lenz et al. 2000; Nandi et al. 2003).
E. Be aware of the structural and functional neuroplastic changes that occur at the subcortical and
cortical level following injury to the peripheral or central nervous system and contribute to perception
of pain (Flor 2002, 2003; Wall et al. 2002).
F.

Be aware of the evidence suggesting disruption of spinal inhibition involving, e.g., GABAergic and
cannabinoid mechanisms (Drew et al. 2004).

G. Be aware of the mechanisms of descending modulation of spinal nociceptive processing, and know
that this phenomenon has both inhibitory and facilitatory components (Porreca et al. 2002).
VII. Investigations (Cruccu et al. 2004)
A. Know the common bedside tests used to assess positive and negative signs (Cruccu et al. 2004).
B. Know the advantages and limitations of conventional neurophysiological tests, e.g., that nerve
conduction studies will show level of pathology but cannot detect abnormal C-fiber or A-delta-fiber
function (Treede 2003).
C. Know the advantages and limitations of quantitative sensory testing (Shy et al. 2003; Chong and Cros
2004).
D. Know the advantages and limitations of laser-evoked potentials (Treede 2003; Truini et al. 2004).
E. Be aware of the use of structural magnetic resonance imaging and know that it has diagnostic value in
sciatica and trigeminal neuralgia and may be useful in selected cases of nerve injury or entrapment
(Meaney 1995; Akimoto et al. 2002; Koltzenburg and Bendzsus 2004).
F.

Be aware of the potential of functional brain imaging in assessment of neuropathic pain.

G. Be aware that skin punch biopsies are useful in the diagnosis of small-fiber neuropathies (Griffin et al.
2001).
VIII. Know the following common neuropathic pain syndromes, including their clinical features, supporting
laboratory and radiographic findings, differential diagnosis, natural course, and proposed pathology.
A. Painful focal neuropathies (including mononeuropathies, plexopathies, and radiculopathies).
1. Syndromes related to compression of peripheral nerves or nerve roots, e.g., lumbar and cervical
radiculopathies, carpal and tarsal tunnel syndrome, and meralgia paresthetica (Stewart 2000).
2. Syndromes related to inflammation of peripheral nerves (e.g., acute herpes zoster and GuillainBarré syndrome (Moulin et al. 1997; Haanpää et al. 1999).
3. Syndromes related to ischemia/infarction of peripheral nerves, e.g., diabetic or vasculitic
mononeuropathies (Griffin 2001; Dyck and Vindebank 2002).
4. Syndromes associated with nerve injury, with or without neuroma formation, e.g., stump pain,
postmastectomy pain, postherniorrhaphy pain (Macrae 2001).
5. Common syndromes with unknown etiology (e.g., intercostal neuralgia).
B. Painful polyneuropathies (including acute-onset and slow-onset distal symmetrical polyneuropathies)
1. HIV (Schiffito et al. 2002; Luciano et al. 2003).
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2. Mixed small- and large-diameter-fiber polyneuropathies, e.g., diabetic, vasculitic, toxic,
inflammatory, and paraneoplastic (Otto et al. 2003; Sommer 2003; Wolfe and Trivedi 2004).
3. Small-fiber neuropathies, e.g., idiopathic, Fabry’s disease, amyloid, acute-onset diabetic
neuropathy (Luciano et al. 2002; Lacomis 2003).
C. Postherpetic neuralgia (Watson 2003).
D. Trigeminal neuralgia and other cranial neuralgias (Nurmikko and Eldridge 2001).
E. Phantom limb pain (Flor 2002).
F.

Brachial plexus avulsion (Wynn Parry 1980).

G. Central post-stroke pain (Bowsher 1996; Gonzales and Casey 2003).
H. Other common central pain syndromes, e.g., spinal cord injury, spinal cord tumor, tethered cord
syndrome, multiple sclerosis, syringomyelia (Gonzales and Casey 2003; Finnerup and Jensen 2004).

IX.

I.

Cancer-associated neuropathic pain, e.g., tumor invasion of nerve and plexus, epidural metastases,
post-radiation syndromes, and drug-induced neuropathies.

J.

Complex regional pain syndrome (CRPS) type II (Jänig and Baron 2003).

Therapeutic interventions applied in neuropathic pain
A. Know the common pharmacological approaches used for neuropathic pain of all types.
1. Be aware of the multiple coexisting mechanisms in many neuropathic pain conditions and the
advantages and disadvantages of combination therapy.
2. Be aware of the limitations of controlled clinical trials, and familiar with methods for assessing the
quality of publications (Jadad and McQuay 1993).
3. Know specific agents and syndromes where data from controlled clinical trials have established
efficacy (Sindrup and Jensen 1999; Dworkin et al. 2003a).
a. Tricyclic antidepressants (McQuay et al. 1996).
b. Serotonin-norepinephrine reuptake inhibitors (SNRIs), e.g., venlafaxine and duloxetine
(Sindrup et al. 2003; Rowbotham et al. 2004).
c. Gabapentin and pregabalin (Mellegers et al. 2001, Dworkin et al. 2003b).
d. Other antiepileptic drugs, e.g., carbamazepine in trigeminal neuralgia and lamotrigine in
diabetic and HIV neuropathy (Eisenberg et al. 2001; Simpson et al. 2003).
e. Opioids (Kalso et al. 2004).
f. Topical treatments, e.g., capsaicin, lidocaine patch (Meier et al. 2003; Mason et al. 2005).
g. Tramadol (Dühmke et al. 2004).
h. Cannabinoids in multiple sclerosis (Svendsen et al. 2004, Rog et al. 2005).
i. Bupropion (Schemenuck et al. 2001).
j. Dextromethorphan (Sang et al. 2002).
4. Know agents which may have efficacy but data are insufficient or conflicting (e.g., selective
serotonin reuptake inhibitors [SSRIs], adenosine, i.v. ketamine).
5. Be aware of data suggesting lack of effect of drugs in certain neuropathic pains, e.g., amitriptyline
in HIV neuropathy (Kieburtz et al. 1998), dextromethorphan in postherpetic neuralgia (Sang et al.
2002), topiramate in diabetic neuropathy (Thienel et al. 2005), riluzole in peripheral neuropathic
pain (Galer et al. 2000), and sodium valproate in spinal cord injury (Drewes et al. 1994).
6. Be aware of the lack of evidence supporting the use of nonsteroidal anti-inflammatory drugs in
neuropathic pain.
7. Know the contraindications, side effects, and interactions of drugs commonly used in neuropathic
pain, and how to minimize the risk of adverse effects.
8. Know the indications and contraindications for prescribing strong opioids in neuropathic pain.
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9. Know the drugs traditionally used in the treatment of sympathetically mediated pain and be aware
of the limited data in support of their use (e.g., corticosteroids. phenoxybenzamine, prazosin,
guanethidine, and clonidine).
B. Know the data supporting intrathecal and epidural administration of drugs (ziconotide, morphine,
clonidine, and bupivacaine) in selected cases (Bennett et al. 2000).
1. Be aware of the indications and contraindications for drug delivery systems.
2. Be aware of risks and complications (e.g., infection, overdosing, granuloma formation, catheter
migration).
C. Know the limited role of regional approaches in the management of chronic neuropathic pain other
than in syndromes in which pain is thought to be primarily sympathetically mediated (Abram 2000).
Know that published evidence supporting the use of chemical sympathectomy in neuropathic pain is
virtually absent (Mailis and Furlan 2001). Be aware of the indications, techniques, and potential
complications of sympathetic blockade.
D. Know the role of surgical approaches to pain management in patients with neuropathic pain.
1. Be aware of the role of peripheral procedures in selected patients with specific pain syndromes,
e.g., decompression of entrapped peripheral nerves, microvascular decompression in trigeminal
neuralgia, or controlled gangliolysis in trigeminal neuralgia (Stewart 2000; Nurmikko and
Eldridge 2001).
2. Be aware of the conflicting reports regarding surgical procedures in the treatment of post-injury
neuromas.
3. Be aware of extremely limited data supporting the use of neurolytic procedures in peripheral
neuropathic pain (e.g., cryosurgery, phenol).
4. Be aware of the data suggesting efficacy of dorsal root entry zone lesions in selected patients with
specific pain syndromes, e.g., avulsion of the brachial plexus, or pain following spinal cord injury
(Sindou et al. 2001).
E. Be familiar with neurostimulation in the management of neuropathic pain.
1. Be aware of the limited data published on the efficacy of transcutaneous electrical nerve
stimulation and other similar electric stimulation methods.
2. Be aware that there are insufficient data supporting the efficacy of acupuncture in the management
of neuropathic pain to warrant any conclusions.
3. Be aware of the data supporting the use of peripheral nerve stimulation in selected neuropathic
syndromes (Eisenberg et al. 2004; Johnson and Burchiel 2004).
4. Be aware of the emerging data supporting the use of spinal cord stimulation in the management of
selected neuropathic pain conditions (Quigley et al. 2003; Mailis-Gagnon et al. 2004).
5. Be aware of the data suggesting benefit from motor cortex stimulation in selected neuropathic
pains.
6. Be aware of the data suggesting benefit from deep brain stimulation in selected patients with
neuropathic pain.
F.

Know the utility of rehabilitation to neuropathic pain management.
1. Understand the fundamental importance of physical therapy in treatment for some neuropathic
disorders (e.g., CRPS).
2. Know the analgesic potential of orthoses and prostheses in selected patients with particular pain
syndromes (e.g., a prosthesis for a patient with stump pain and phantom pain).
3. Have knowledge of a multidisciplinary approach to the patient with pain and related disabilities
secondary to neuropathic lesion, and understand the importance of maintained function as a goal
equal in importance to the goal of pain relief.
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G. Recognize the need for behavioral and psychological approaches to neuropathic pain.
1. Know that depression and anxiety are commonly associated with neuropathic pain and may need
specific therapy.
2. Know that sleep disturbance is common in neuropathic pain.
3. Know that quality of life is severely reduced in chronic neuropathic pain.
4. Be aware of the efficacy of cognitive-behavioral pain management programs in neuropathic pain.
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