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PAIN MANAGEMENT

:

Recommendations for the Management
of Neuropathic Pain due to Spinal

Cord Pathologies

Multidisciplinary Panel on Neuropathic Pain*

I. Classification, Pathophysiology and
Epidemiology

ain is a common symptom of several
spinal cord pathologies, including
traumatic spinal cord injuries (SCI),
intramedullary tumours, syringo-
myelia and multiple sclerosis.! (Table 1)
Spinal cord pain is most commonly the result
of trauma, such as from motor vehicle acci-
dents.? Other causes of chronic spinal cord
pain include iatrogenic pain (such as from
surgery), inflammation, tumour, vascular

disease and congenital conditions.?

Pain associated with spinal cord lesions
may be classified into four types:
musculoskeletal, visceral, neuropathic and
other.** These recommendations focus on
neuropathic forms of spinal cord pain,
which may be further divided into radicular
and central pain.’

Investigators classify neuropathic pain as
‘at level’ or ‘below level’ to help distinguish
between central and radicular pain.*”
Neuropathic at-level pain occurs at the level
of the spinal cord lesion or two segments
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Table 1. Spinal cord pathologies that may cause neuropathic pain

Compressive lesions

Noncompressive lesions

e Spinal cord injury

e Spinal stenosis?

* Hematomyelia®

® Syringomyelia®

e Primary and metastatic intramedullary

o Spinal cord infarction®

o Arteriovenous malformation’

e Infectious myelitis, including neurosyphilis9

o Acute transverse myelitis and multiple sclerosis"

o Vitamin By, deficiency’

tumours? o |diopathic progressive necrotic myelopathyi
o Familial spastic paraplegia

* |latrogenic causes'
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above or below it, in a dermatomal
distribution.’ At-level pain may be
due to involvement of nerve roots
(ie, radicular pain), or changes
within the spinal cord or supraspinal
structures.

Neuropathic below-level pain has
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been labeled as central pain or de-
afferentation pain in certain classifi-
cation systems.’ Pain is generally
diffuse and should be present at
least three dermatomal segments
below the level of the lesion. Below-
level or central pain is due to lesions

in the spinothalamocortical
pathways.® The condition is charac-
terized by abnormal  pain
perception (generally described as
burning and ice-like) and loss of
spinothalamic pathway-mediated
sensations.®” It may be mediated by
upregulation of neuronal activity,
probably from increased excitatory
glutaminergic activity involving
N-methyl-D-aspartate-receptor acti-
vation, leading to spontaneous and
evoked neuronal hypersensitivity or
hyperexcitability.” Changes in
voltage-sensitive sodium channels
and loss of endogenous inhibition
(eg, gamma-amino-butyric acid
[GABA]-, opioid- and monoamine-
mediated inhibition) may also
contribute to changes in nerve
membrane excitability. Central pain
occurs in 10% to 20% of post-SCI
patients.®

Patients with SCI may also expe-
rience dysaesthesia and allodynia.
Considered together, the prevalence
of pain or dysaesthesia may reach
77%, and allodynia may be present
in almost half of patients.®
Neuropathic pain associated with
allodynia is more common in
patients with incomplete spinal cord
lesions, central cord syndrome or
cervical cord involvement.’

Pain develops in around 60% to
70% of patients following SCI, and
about one third will report severe
pain.? The pain is generally chronic
and debilitating, with 60% to 65%
of those with severe pain continuing
to suffer for more than 6 months.?’
Patients who develop neuropathic
pain soon after injury are more
likely to develop ongoing pain, and
the pain is more likely to be severe.'
Spinal cord pain is also associated
with poor quality of life, stress,
depression and other psychological
problems.?
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Figure 1. Diagnostic algorithm for patients with neuropathic pain due to spinal cord lesions."

Suspected acute spinal cord pathology with
associated neuropathic pain
e History
e Physical examination
e Neurological examination

;

Are structural abnormalities present?
1. MRI with gadolinium
2. CT scan (if MRI not available)

Yes —>» Is cord compression present? _|

Yes
/ e Intravenous corticosteroid for spinal cord injury

and tumour <_|

o Consider surgical correction

I No
No /
Is spinal cord inflammation present? Noninflammatory causes

e Lumbar puncture No 2 (eg, ischaemia, radiation)
1
Yes
]
Non-infectious Infectious icrobiological
myelitis myelitis Microbiological tests
Is demyelination present in other sites?
e Brain MRI Yes —> Multifocal demyelinating disease

e Visual evoked potentials

1
No

Y

Acute transverse myelitis (ATM)

;

Is serological or clinical evidence of

connective tissue disease present?
(eg, systemic lupus erythematosus, sarcoidosis, Behcet's
disease, etc.)

{ Yes —>» Disease-associated ATM
No —>

Idiopathic ATM

Adapted from the Transverse Myelitis Consortium W orking Group recommendations.

Il. Assessment

The Transverse Myelitis Consor-
tium Working Group has pro-
posed a diagnostic algorithm for
acute transverse myelitis, which
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can help to identify patients with
neuropathic pain due to spinal
cord lesions." (Figure 1)

¢ A thorough clinical history, phys-

ical examination and neurologi-
cal examination should be

conducted on all patients with
neuropathic pain symptoms,
which can help to determine the
nature of the spinal cord lesion.

Emergent conditions (eg, spinal
cord compression) should be
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promptly identified and man-
aged." Assessment should then be
directed at localizing the lesion
(ie, neurological level) and quali-
fying and quantifying pain, which
includes distinguishing at-level
from below-level pain.*"? Sensory
testing should be considered."

Diagnostic imaging procedures,
such as magnetic resonance

PAIN MANAGEMENT

presence of inflammatory condi-
tions may warrant further exami-
nations to identify demyelination
in the spinal cord or elsewhere.
Other ancillary diagnostic proce-
dures may be performed when-
ever indicated.

Management

be maintained for 24 hours;
maintain treatment for 48 hours
if initiated between 3 and 8 hours
after injury. If neuropathic pain is
due to direct compression by
tumour, antineoplastic treatment
may reduce the size of the tumour
and provide pain relief."

Although surveys indicate non-
steroidal anti-inflammatory drugs

imaging (MRI), preferably with e Treatment of neuropathic pain are one of the most common med-
gadolinium contrast, or com- due to spinal cord lesions ications prescribed to SCI patients,
puted tomography (CT)-myelog- includes primary treatment of the there is very little evidence of their
raphy, should be part of the underlying cause (eg, surgery for benefit for pain due to spinal cord
initial evaluation to determine the certain structural abnormalities) lesions to merit their mention in
presence of a structural cause. and other neurological sequelae these recommendations.'>'®

In the absence of any contraindi- (eg, motor deficits, incontinence). Anticonvulsants and opioids are

[ ]

cation, a lumbar puncture (with
analysis of cerebrospinal fluid
[CSF] cell count, differential
count, protein, glucose, intrathe-
cal antibodies and cytological
analysis) may be performed to
distinguish an inflammatory from
a non-inflammatory cause." The

Spinal cord injury causing com-
pression should be treated within
8 hours of compression, if possi-
ble.”* Methylprednisolone may be
given as a 30 mg/kg-bolus dose,
then maintained at a dose of
5.4 mg/kg/hour. If initiated
within 3 hours, treatment should

perceived by SCI patients as the
most effective analgesics, and
either may be used as first-line
treatment for neuropathic pain
due to spinal cord lesions."*?!
Patients receiving opioids or
other analgesics may also be
given an add-on anticonvulsant

Appendix 1: Evidence-based Management of Neuropathic Pain due to Spinal Cord Pathologies

Several spinal cord pathologies may cause neuropathic pain. (Table 1) However, published evidence on the management of spinal cord-associated
neuropathic pain is mostly focused on pain due to SCI, whereas literature on other aetiologies mostly consists of case reports. Hence, efficacy of treatment
for neuropathic pain due to spinal cord pathologies is mostly inferred from SCI studies.

Pharmacological Treatment

I. Anticonvulsants

Anticonvulsants such as gabapentin and carbamazepine are effective for various neuropathic pain syndromes, and may also be useful in neuropathic pain
due to spinal cord pathologies.”"***** However, the efficacy of different anticonvulsants in this condition may vary.

A randomized, placebo-controlled, crossover trial involving 30 SCI patients with neuropathic pain showed lamotrigine (maximum dose, 400 mg)
significantly reduced pain only in patients with incomplete SCI, but had no significant effect in the total patient population.” Another crossover study
demonstrated valproate had no significant analgesic effects on severe chronic central pain in SCI patients even though high serum drug concentrations
were achieved.”

In contrast, the efficacy of gabapentin is better established by clinical studies. A retrospective study showed 76% of SCI patients treated with gabapentin
for neuropathic pain reported pain reduction.” Mean pain score was measured on a 10-cm visual analogue scale and progressively improved from 8.86
(baseline) to 5.23 (after 1 month of treatment), and then to 4.13 by month 6. The efficacy of gabapentin is further supported by two prospective,
randomized, placebo-controlled, crossover trials involving patients with neuropathic pain related to SCI, demonstrating that gabapentin reduced
neuropathic pain associated with SCI."**
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A third prospective study (n=31) evaluated the efficacy of gabapentin according to the duration of patients’ pain (ie, pain >6 months vs <6 months).”
This study included SCI patients with neuropathic pain that was unrelieved by maximal therapy using other drugs, such as antidepressants, opioids and
other anticonvulsants. Significant reductions in mean pain and sleep interference scores were observed after 2 and 4 weeks of gabapentin treatment. After
8 weeks, the reduction in mean pain score for gabapentin-treated patients with pain for <6 months was from 7.3 to 3.0, and for those with pain for
>6 months was from 7.6 to 5.1 (p<0.05 for both groups).

Pregabalin has anticonvulsant, analgesic and anxiolytic properties. Some studies demonstrate analgesic efficacy after the first day of treatment.**
Pregabalin is effective in either twice- or three-times daily dosing (total daily dose 150-600 mg).*

A randomized, double-blind, placebo-controlled trial evaluated the efficacy of pregabalin in patients with central neuropathic pain due to traumatic SCI of
=1 year duration and with a nonprogressive stage of =6 months.” Patients received either pregabalin (titrated based on tolerability and efficacy up to
600 mg/day; n=70) or placebo (n=67). Concomitant medications were allowed, including opioids, antidepressants, anticonvulsants and muscle relaxants.
After 12 weeks of treatment, pregabalin significantly reduced endpoint mean pain scores compared with placebo (-28.3% vs -7.5%; p<0.001). Pregabalin
also significantly reduced sleep interference and improved Patient Global Impression of Change scores and Short-Form McGill Pain questionnaire rating.

1l. Opioids

Two studies, both using a randomized, double-blind, placebo-controlled, crossover design, demonstrated the efficacy of opioids in neuropathic pain due to
spinal cord lesions. However, both used intravenously administered opioids. The first study involved nine post-SCI patients with central dysaesthesia pain.”
Alfentanil 0.6 pg/kg/minute after a 7.0 pg/kg bolus dose reduced continuous and evoked pain, and treatment was not associated with severe side effects.
However, alfentanil may be inappropriate for chronic neuropathic pain because of its rapid onset and short duration of action.

The second trial involved fifteen patients with central pain syndromes (six poststroke patients and nine SCI patients).21 Although morphine (9-30 mg;
mean dose, 16 mg) had similar efficacy to placebo in controlling ongoing pain and had no effect on certain types of evoked pain (ie, static mechanical and
thermal allodynia/hyperalgesia), it reduced the intensity of brush-induced allodynia. This suggested morphine may have analgesic effects on some
components of central neuropathic pain.

lll. Antidepressants

Antidepressants are effective in certain neuropathic pain syndromes, such as PDN, PHN and atypical facial pain.” However, evidence supporting their role
in neuropathic pain due to spinal cord lesions is not convincing. A systematic review showed only one of three studies on central pain had data suitable
for analysis. Although this study suggested benefit from antidepressants, a clinical trial (n=84) revealed amitriptyline did not improve SCl-associated
chronic pain intensity and related disability.**

A randomized, double-blind, placebo-controlled trial showed patients with dysaesthetic pain syndrome secondary to traumatic myelopathy and treated
with trazodone (a selective serotonin uptake inhibitor) 150 mg/day had pain measures that were similar to placebo-treated patients.” Significantly more
trazodone-treated patients complained of side effects and prematurely stopped taking the test medication.

IV. Membrane Stabilizers

Many membrane-stabilizing agents have been used for various neuropathic pain syndromes, but their role in neuropathic pain due to spinal cord lesions
may be extremely limited. A randomized, double-blind, crossover trial (n=10) showed intravenous lidocaine 2.5 mg/kg infused over 40 minutes had no
significant analgesic effect in patients with neuropathic pain after SCI.**

Oral mexiletine, an antiarrhythmic drug and analogue of lidocaine, may also be ineffective. Fifteen patients with spinal cord dysaesthetic pain were treated
for 4 weeks with either mexiletine 450 mg/day or placebo.” Results showed mexiletine has no significant effect on dysaesthetic pain scores (via the
McGill pain questionnaire and visual analogue scales [VAS]) and functional scores (via the Barthel index).

V. Ketamine

Two randomized, double-blind, crossover trials demonstrated ketamine may have significant analgesic effect in spinal cord-associated neuropathic pain.
The first study involved nine patients with central dysaesthesia pain after SCI.” Spontaneous continuous and evoked pain were both markedly reduced
after intravenous infusion of ketamine (60 pg/kg bolus dose then 6 pg/kg/min).

The second study involved ten SCI patients with neuropathic below-level pain. Ketamine was infused at 0.4 mg/kg over 40 minutes. Although treatment
was associated with significant side effects, half of ketamine-treated patients reported a 50% reduction in pain visual analogue scales scores. In contrast,
no placebo-treated patient reported a similar reduction.
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Appendix 1: Evidence-based Management of Neuropathic Pain due to Spinal Cord Pathologies

Nonpharmacological Treatment

I. Neuraxial Drug Administration
When conventional and less invasive routes of drug delivery are ineffective, direct neuraxial delivery may be attempted, using opioids, clonidine, baclofen
and other agents.®

A case series (n=33) found that continuous intrathecal morphine infusion afforded effective analgesia to SCI patients with chronic, resistant pain.”
However, analgesia from intrathecal opioids alone may be suboptimal. A randomized, double-blind, placebo-controlled trial (n=15) found that post-SCI
neuropathic pain was relieved more effectively by combined intrathecal clonidine and morphine than morphine alone.” The degree of pain relief
significantly correlated with cervical CSF drug concentrations.

Baclofen may also be useful in treating pain due to spinal cord lesions. Baclofen was evaluated in a double-blind design on seven patients (four multiple
sclerosis patients, one patient with spinal cord compression and two transverse myelitis patients) and in a nonblinded fashion on two SCI patients.” All
patients had chronic spinal lesions and function-limiting spasticity refractory to oral medications, including baclofen. Results revealed baclofen 50 pg,
when instilled into the L1-L2 interspace, significantly suppressed dysaesthetic pain and spasm-related pain.

Membrane stabilizers may also be used via direct intrathecal administration. In a double-blind study involving patients with SCl-related chronic pain,
significantly more patients responded to intrathecal lidocaine injection (13/21) compared with placebo (4/21).* Patients who responded to lidocaine
reported a 37.8% mean reduction in pain intensity for a median duration of 123.1 minutes.

Il. Neurostimulation

Neurostimulatory techniques, such as SCS and deep-brain stimulation (DBS), are usually reserved for selected patients with chronic intractable pain that is
resistant to conventional noninvasive therapies.’ However, studies specifically evaluating the efficacy of neurostimulation on neuropathic pain due to SC
are generally poor in quality. Poorly defined study populations, unclear data, weak study designs and heterogeneity of outcome measures may limit
accurate evaluation.

Theoretically, the analgesic effects of DBS are due to inhibition of nociceptive pathways within the brain and modulation of descending inhibitory
pathways.> However, evidence of its usefulness is not convincing and is limited to case studies and reports.

(eg, gabapentin, pregabalin) to
improve pain control.?**

e Intravenous ketamine may be
used as third-line therapy, but
patients  receiving ketamine
should be monitored meticu-
lously for side effects.2*2

e Patients who respond poorly to
oral, transdermal or intravenous
analgesics may be considered for
invasive procedures, such as
intrathecal drug administration,
neurostimulation (eg, spinal-cord
stimulation  [SCS], electro-
acupuncture) and dorsal root
entry zone lesioning (DREZo-
tomy).**?3* SCS should be tried
before DREZotomy, as it is a less
invasive procedure.
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e A multidisciplinary approach
should be taken to rehabilita-
tion."” Many patients achieve sig-
nificant pain relief from physical
therapy.'s
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