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europathic pain is defined as
pain associated with injury
and/or dysfunction in the
peripheral and/or central nerv-
ous system. Examples include

painful diabetic polyneuropathy, post-her-
petic neuralgia, complex regional pain syn-
drome, trigeminal neuralgia and neuro-
pathic low back pain. Other chronic pain
syndromes may exhibit neuropathic fea-
tures, including migraine and fibromyla-
gia, but are not considered by most to be
typical neuropathic pain states. 

Many would agree that achieving satis-
factory treatment of neuropathic pain with
commonly prescribed therapies may be
particularly challenging for all, including
both physician and patient. Thus, novel,
safe and effective analgesic therapies for
neuropathic pain might be considered
when clinically appropriate. This month’s
column considers the potential use of one
such class of therapy, botulinum toxins, in
the management of neuropathic pain. 

Why consider neurotoxin therapy?
Well-recognized of course is the effect of
botulinum toxins on cholinergic transmis-
sion; increasingly known (for certain sub-
types) is the agent’s inhibitory effect on
substance P, glutamate and CGRP, the
neurotransmitters that facilitate pain.
While a complete discussion of the mech-
anisms of neuropathic pain is beyond the
scope of this article, these non-cholinergic,
possibly analgesic effects of botulinum
toxin resonate well with several of the like-
ly mechanisms of neuropathic pain. 

Considering the Options
Imagine the following clinical situations: A
35-year-old female with complex regional

pain syndrome (CRPS) Type 1 affecting
one upper extremity whose pain has been
unresponsive to all reasonable measures; a
28-year-old male with spinal cord injury-
related neuropathic pain also unresponsive
to multiple invasive and non-invasive ther-
apies; a 77-year-old female with post her-
petic neuralgia who cannot tolerate any
analgesic therapy; and a 67-year-old male
with intractable trigeminal neuralgia.
Might there be evidence of any role for
botulinum toxin in the management of
any of these neuropathic pain conditions?
Let’s see. 

Neuropathic pain has often been asso-
ciated with other pain syndromes, myofas-
cial pain in particular. This has been docu-
mented in patients with CRPS type 1 in a
retrospective study by Allen et al. In this
study, 56 percent of 134 patients with
CRPS type 1 demonstrated evidence of
myofascial pain in association with neuro-
pathic pain. This not only confirmed that
different types of pain may co-exist within
the same patient and that one type of pain,
e.g., neuropathic pain, may lead to and
become associated with another type of
pain, it has also led to the consideration of
how this may result in better treatment. 

Many individuals with documented
myofascial pain syndrome often use pain
descriptions that are similar to and his-
torically thought to be characteristic of
common neuropathic pain syndromes.
These include hyperesthesia, allodynia,
numbness, stinging and burning. In
addition, the symptoms of myofascial
pain syndrome may be experienced at a
site remote from the active myofascial
trigger point, commonly in a nonder-
matomal distribution. 

Studies of myofascial trigger points
have concluded that there may be a lower
threshold for pain at the trigger point site
compared to an asymptomatic contralater-
al mirror site. Also important to recognize
is that muscle nociceptors can become sen-
sitized by substances including bradykinin
and prostaglandins as well as others. Some
have proposed a potentially pivotal role of
autonomic nervous system dysfunction in
the maintenance and persistence of
myofascial pain and suggested that myo-
fascial pain itself may be a sympathetically
maintained pain process. 

Alpha-adrenergic suprasensitivity has
been observed in patients with sympathet-
ically maintained pain. One might there-
fore hypothesize that myofascial pain and
dysfunction through the activation of
muscle nociceptors may lead to events
which may overlap with those occurring in
the development of neuropathic pain.
These observations led to a pilot study
with botulinum toxin type A to assess
whether or not patients with CRPS Type 1
of one upper extremity and concurrent
ipsilateral proximal myofascial pain might
benefit from treatment with such. 

An observational study of 11 patients
with CRPS type 1 affecting one upper
extremity as well as ipsilateral myofascial
pain involving the paracervical, persis-
capular and/or suboccipital areas were
treated with up to 300 units of botulinum
toxin type A (Botox). The injections were
performed into the areas of maximal
pain/myofascial dysfunction as assessed
during a manual examination. Muscles
injected varied from patient to patient and
included the sternocleidomastoid, trapez-
ius, splenius capitis, splenius cervicis and

68 Practical Neurology March 2007

Neurotoxin Therapy: A Novel Approach
to the Treatment of Neuropathic Pain

By Charles Argoff, MD
PAINMANAGEMENT

This ever-versatile agent has shown encouraging findings in the treatment 
of an array of chronic pain states. Here’s a look at what we know so far.



levator scapular, supraspinatus, infraspina-
tus or rhomboid major muscle groups.
Each patient reported pain relief not only
in the region of myofascial dysfunction
but also in their affected upper extremity. 

Others have performed subcutaneous
injections of botulinum toxin type A in
patients with chronic neuropathic pain
associated with spinal cord pathology and
have shown that burning pain and allody-
nia may be reduced in these patients. In
these patients, 16-20 injections (five units
each) were subcutaneously performed.
The investigators postulated that since
subcutaneous injections of botulinum
toxin were helpful, their analgesic effects
were acting through a non-motor mecha-
nism. 

Several preliminary reports have sug-
gested that botulinum toxin injections
may reduce post-herpetic neuralgia
(PHN). Freund and Schwartz treated
seven patients with PHN with subcuta-
neous injections of botulinum toxin type
A at a concentration and dose of five
units/0.1ml saline per every 9cm2 of affect-
ed skin. PHN presentations included
trigeminal, thoracic and lumbar locations
and the maximum botulinum toxin dose
used was 200 units. VAS scores and
algometry testing were used for outcome
measurement; treatment was considered
successful for many. In a recently reported
case study, an 80-year-old male with
intractable PHN is reported to have been
successfully treated with botulinum toxin
type A injections (duration 52 days). 

Reports of benefit of botulinum toxin
injection in the management of trigeminal
neuralgia as well as other facial pain syn-
dromes are noted as well. Thirteen patients
with idiopathic trigeminal neuralgia have
been reported, in an open-label study, to
benefit from such treatment with reduced
VAS and a reduction in the surface area of
the pain. In addition, eight patients with
trigeminal neuralgia reportedly benefitted
from 100 units of botulinum toxin type A
injected into the ipsilateral zygomatic arch,
in an open-label study. 

Various other case reports as well as
other reports of successful treatment of
chronic facial pain (all non-controlled
studies) are noted as well. In a study of
botulinum toxin type A in the manage-
ment of presumed neuropathic pain fol-
lowing neck dissection, subcutaneous
injections were successful in reducing neu-
ropathic pain in the neck and shoulder
without any serious adverse effects noted.
Pain relief was seen by four weeks post-
injection. Sixty units of botulinum toxin
type A was shown to reduce pain in
patients with “primary” carpal tunnel syn-
drome in an open-label study in which
intracarpal injections were performed. In
this study, a trend in improvement in VAS
scores were noted after three months in
the five patients studied. No significant
hand weakness was observed following the
injections.

Substantially less work has been report-
ed for the use of botulinum toxin type B
in the management of neuropathic pain.
One investigator has presented data that
suggest pain associated with brachial plex-
opathy may be reduced following botu-
linum toxin type B injections. Three
patients were injected under electrophysi-
ological guidance with botulinum toxin
type B with doses ranging form 5000-
7500 units. A mean decrease in VAS of 2.5
was noted. 

Encouraging but Inconclusive
In conclusion, while there may be excit-
ing preliminary results available, formal
evidence in favor of the use of botulinum
toxin for neuropathic pain treatment
remains under investigation. Initial data
from open-label studies involving neuro-
pathic pain syndromes as diverse as
spinal cord injury pain, CRPS, PHN,
carpal tunnel syndrome, brachial plex-
opathy and trigeminal neuralgia are
encouraging, but positive randomized
controlled data are lacking. The discov-
ery that certain botulinum toxin sub-
types may exert several non-cholinergic
actions on the nervous system some of

which may dampen known mechanisms
of various neuropathic pain states sup-
port a potential role of botulinum toxin
in this setting. PN
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