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Pain Management

Neuropathic Pain:
Mechanisms and Management

What Is Neuropathic Pain?

Neuropathic pain (NeP) is defined as pain caused by a
lesion or disease of the somatosensory nervous sys-
tem.1 Diseases causing neuropathic pain vary and may
include the PNS (polyneuropathy, radiculopathy, pos-
therpetic neuralgia) or the CNS (multiple sclerosis,
spinal cord injury, stroke).

How Prevalent Is Neuropathic Pain?

Chronic pain is a substantial and common problem;
most recent epidemiological estimates suggest that
one-third of the general population has chronic pain.2,3

Recent estimates for the prevalence of NeP are between
7 and 16%.3–5 It is estimated that up to 25% of patients
with diabetes mellitus have NeP6 due to polyneuropa-
thy, but NeP is not exclusive to this form of neuropathy
and occurs with other etiologies.7

Characteristic Features and Clinical
Presentation of NeP

Patients may have difficulty describing features of NeP
— historical descriptions may include burning, prick-
ling, gnawing or cutting, aching, pressure, and sharp
pain. Rather than selecting individual terms, it is of
greater importance to divide the pain into two cate-
gories: persistent (achy, pressure) and paroxysmal
(shooting, stabbing); if both categories of pain are pres-
ent, this helps to differentiate NeP from a nociceptive
form of pain, such as arthritis pain. A simple question-
naire called the DN4 can further assist the clinician in
differentiating NeP from other pain.8

When taking history, it is important to determine the
impact of NeP upon function. This will include assess-
ment of mood, anxiety, sleep efficacy, performance of
regular activities (including work), and quality and
enjoyment of life (Figure 1).9 A useful tool for captur-
ing the impact upon function is the Brief Pain
Inventory Short Form.
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Eve’s Case
Eve is a 54-year-old woman who has been experiencing
chronic back pain with a burning sensation over her
posterior right thigh, right lateral lower leg, and the
dorsum and great toe of the right foot for the past eight
months. Her pain is constant, especially at night, leading
to sleep disturbance — she paces at night attempting to
relieve symptoms. The excruciating pain has led to
reductions in her work performance and has contributed
to a lack of concentration. She has also recently been
diagnosed with depression.

A preliminary review of her past medical history reveals
an otherwise healthy lady. She has a positive family
history of chronic back pain. Her investigations show
some degenerative changes on x-rays of the lumbar
spine. An MRI of the lumbar spine shows a disc bulge at
the L4–L5 space with impingement upon the right L5
nerve root. Her neurological examination shows mild foot
dorsiflexion weakness, normal reflexes, allodynia over
the right dorsal foot, and a combination of hyperpathic
and anaesthetic pin responses over the dorsum of the
right foot, great toe, and lateral right leg.
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During examination, the physician should concen-
trate on sensory testing using light touch, pinprick, and
temperature sensation.10 Attention should be paid to
finding alterations in sensation over the same anatomi-
cal area as the pain. This may include negative symp-
toms, such as a loss or reduction of touch sensation
(hypoesthesia). However, when NeP is present, there
are often accompanying positive symptoms, such as:

• Allodynia: Perception of non-noxious stimuli as 
painful

• Hyperpathia: An increased response to painful 
or noxious stimuli

• Hyperalgesia: Delayed and exaggerated pain 
response to a mildly noxious stimuli

• Paraesthesia: Spontaneous, painless, abnormal 
sensations (pins and needles, tingling)

• Dysesthesia: Evoked abnormal sensations 1

Common Causes of NeP

The most common causes identified include:

• Diabetic polyneuropathy and other causes of 
polyneuropathy

• Postherpetic neuralgia
• Post-traumatic mononeuropathy or plexopathy
• Cervical or lumbar radiculopathy due to 
spinal disease

• Multiple sclerosis
• Stroke

However, there are many etiologies for NeP that can
contribute to the complexity in its assessment and man-
agement. Some disorders, such as fibromyalgia and
vulvodynia, have features of NeP and can even respond
to traditional pharmacotherapies used for NeP.

Diagnosing NeP

A careful clinical history and examination is the most
important step in diagnosis. Quantification of pain dur-
ing the initial assessment and subsequent reviews is
important in evaluating progression of the symptoms
and response to therapy and, more importantly, func-
tion and its alteration due to persistent NeP. After defin-
ing the nature of the sensory deficit and the pattern of
abnormalities, the next step is to delineate the etiology.
Identifying clinical patterns of sensory deficits can be
a useful method to establish cause (Figure 2). Once
identified, NeP should be treated even before diagnos-
tic testing takes place, so as not to prolong unnecessary
suffering.
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Figure 2: Clinical patterns of sensory involvement can assist in the 
determination of etiology. While lumbar radiculopathy will affect one 
dermatomal region in one leg (A), postherpetic neuralgia will only affect a
single dermatomal region, often in the thoracic region (B). A polyneuropathy
will affect the limbs in a stocking-glove pattern (C). Multiple sclerosis can 
present with variable patterns, including a hemisensory involvement from a
thoracic spinal cord lesion leading to hemithorax and unilateral leg features,
for example (D). A spinal cord injury typically leads to a sensory level at the
spinal cord injury location (E), while an ischemic stroke may cause 
hemisensory pain (F). A cervical radiculopathy typically leads to neck pain
with involvement of a single unilateral dermatome in one arm (G).

Figure 1: Pain and its comorbidities can be thought of as a triangle, with
mood and sleep being the most important considerations for GPs.
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Laboratory Investigations 

In the case of most conditions causing NeP, the diag-
nosis will be made with the clinical assessment and no
further testing is needed. In the case of polyneuropathy
requiring determination of cause, important blood tests
are listed in Table 1. Nerve conduction studies can be
useful for verification of radiculopathies, polyneu-
ropathies, and related conditions in some cases, but it
must be cautioned that such testing will be normal in
patients with selective involvement of small nerve
fibres, which are not assessed during conduction stud-
ies. Neuroimaging can be useful in certain circum-
stances where radiculopathy or a CNS lesion (stroke,
spinal cord lesion) is sought. 

Mechanisms of Chronic Pain

Chronic pain is a complex condition. Once a nervous
system lesion/disease develops, important changes
occur elsewhere in the nervous system (Figure 3). Pain
sensations are received at the brainstem, thalamus, and
cortex, but central inhibitory pathways from the cortex
and thalamus act upon the dorsal horn. These inhibito-
ry pathways are influenced by mood, anxiety, and
sleep.11 When pain is initiated, changes in ion channel
expression occur in the peripheral nerve, inflammation
with microglial cells occurs in the dorsal spinal cord,12

and changes in plasticity and even loss of brain occur
at the cerebrum.13

Management

Management should begin with setting realistic goals
based upon functioning. Some patients will anticipate a
quick fix with the first medication they try, and they
should be reassured that this is a manageable condition
that may contribute to morbidity but not mortality.
However, it must be explained that 30% pain relief is
considered good, while 50% pain relief is a true suc-
cess. It is important to understand that NeP is unlikely
to resolve, and management strategies must be initiat-
ed to assist in tolerability and to improve function. 
For patients with mild to moderate NeP (not inter-

rupting daily activities or sleep), a trial of conservative
management may be reasonable. Exercise programs
and weight reduction may be of benefit. Alternative
forms of exercise, such as swimming or a recumbent
bicycle, may be useful. Psychological factors may
require probing, especially if depression or anxiety play
a role in the magnitude of pain. For patients where
pharmacotherapy is required, it can be tailored with
consideration for coexisting medical conditions. 
The Canadian Consensus Guidelines list first line

options as being the tricyclic antidepressants, gaba-
pentin, and pregabalin.14Each of these agents have rel-
atively good tolerability and mild adverse effect 
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Table 1

Lab Investigations for NeP
• Complete blood count, ESR

• 2 hour glucose tolerance test

• TSH

• Vitamin B12 assay, methylmalonic acid and
serum homocysteine levels

• Serum protein electrophoresis

• Inflammatory markers (ANA, ENA, RF, CRP,
cryoglobulins)

• Blood borne virus screen (HIV, HBsAg and 
anti-HCV) (as indicated)

Figure 3: There are multiple pathways of importance in chronic pain.
Ascending pain pathways (grey) from the spinal cord to the brainstem and
cerebrum provide pain perception. Central inhibitory pathways (green) from
cerebrum and brainstem modulate pain signals at the dorsal spinal cord.
Once pain is established, there are changes in ion channel expression at the
peripheral nerve, inflammation with resident microglia at the spinal cord, and
neuroplasticity and evidence of cerebral loss in the brain.
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profiles when compared to some of the other agents
that may be considered. Second line agents include 
the selective serotonin and norepinephrine reup-
take inhibitors (SNRIs), lidocaine, and tramadol.
Anticonvulsants, opioids, and other agents are consid-
ered third line or later therapies. Other options can be
tailored to the individual patient. If weight loss is
desired or if migraine is also present, then topiramate is
a good alternative. If nausea is problematic, then a
cannabinoid may be useful. 
An adequate trial for an appropriate duration of time

(at least four weeks) with optimal dosage is mandatory
for determination of efficacy, but this is often not per-
formed. In many cases, rational polytherapy may be
necessary using moderate doses of two or multiple
medications with different mechanisms of action.

What Is Next for NeP?

New revelations in pain have identified neuroinflam-
mation as important, leading to new studies examining
immunosuppression. Newly developed blockers for
pain-related neurotransmitters, such as substance P, are
in development. The appearance of SNRIs in 
the management of NeP have rekindled interest in 
the importance of central inhibitory pathways in 
chronic pain. Newer agents, such as tramadol and
tapentadol, are dual acting agents, which can modulate
multiple pain pathways using one agent. Finally, future
determination of factors leading to brain neuroplastici-
ty may lead to new treatment concepts, perhaps 
nonpharmacological.
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Eve’s Case Continued
Eve is diagnosed with a lumbar radiculopathy affecting
her right L5 nerve root. She tries a trial of nortriptyline 
10 mg daily for three days without success. After being
seen at a new clinic, she is provided with instructions for
exercise therapy and a trial of duloxetine 30 mg daily.
Her pain improves 25%, and she regains some ability to
sleep and perform household chores. Upon her return to
the clinic, she is provided with adjuvant tramadol 100 mg
twice daily, as needed, to help with breakthrough pain.
This contributes to a 40% improvement in her pain, and
she returns to modified duties with full-time hours of
work. Her sleep returned to a more normal status, and
she is more relieved upon awakening in the morning.
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