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Botulinum toxin for chronic
pain: What's on the horizon?

Botulinum toxin has proven safe and effective when used
correctly. This review examines the evidence that could
support its expanded use.

PRACTICE
RECOMMENDATIONS
> Consider botulinum

toxin (BoNT) for patients
with headache, spasticity, or
cervical dystonia, as the FDA
has approved BoNT for pain
reliefin these conditions. (A)

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

Consensus, usual practice,
opinion, disease-oriented
evidence, case series

Food and Drug Administration (FDA) for the treatment

of strabismus and blepharospasm in 1989. Since then,
approved indications have expanded to include spasticity, cervi-
cal dystonia, severe axillary hyperhidrosis, bladder dysfunction,
and chronic migraine headache, as well as multiple cosmetic
uses."? Over the course of 30 years of clinical use, BONT has
proven to be effective and safe.>* This has led to the expanded
use of BoNT for additional medical conditions."*

In the review that follows, we will discuss the utility of
BoNT in the treatment of headaches, spasticity, and cervical
dystonia. We will then explore the evidence for emerging in-
dications that include chronic joint pain, trigeminal neuralgia,
and plantar fasciitis. But first, a brief word about how BoNT
works and its safety profile.

B otulinum toxin (BoNT) was first approved by the US

Seven toxins, but only 2

are used for medical purposes

BoNT is naturally produced by Clostridium botulinum, an an-
aerobic, spore-forming bacteria.! BoNT inhibits acetylcholine
release from presynaptic vesicles at the neuromuscular junc-
tions, which results in flaccid paralysis in peripheral skeletal
musculature and autonomic nerve terminals."” These effects
from BoNT can last up to 3 to 6 months.*

Seven different toxins have been identified (A, B, C, D, E, E
and G), but only toxins A and B are currently used for medical pur-
poses.® Both have similar effects, although there are slight differ-
ences in mechanism of action. Toxin B injections are also reported
to be slightly more painful. There are also differences in prepara-
tion, with some requiring reconstitution, which vary by brand.
Certain types of BoNT require refrigeration, and an in-depth re-
view of the manufacturer’s guidelines is recommended before use.

Safety and adverse effects
Although BoNT is 1 of the most lethal toxins known to hu-
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mans, it has been used in clinical medicine
for more than 30 years and has proven to be
safe if used properly.® Adverse effects are rare
and are often location and dose dependent
(200 U and higher). Immediate or acute ad-
verse effects are usually mild and can in-
clude bruising, headache, allergic reactions,
edema, skin conditions, infection, or pain at
the injection site." Delayed adverse effects
can include muscle weakness that persists
throughout the 3 to 6 months of duration and
is usually related to incorrect placement or
unintentional spread.*

Serious adverse events are rare: there
are reports of the development of botulism,
generalized paralysis, dysphagia, respiratory
effects, and even death in patients who had
received BoNT injections.? In a majority of
cases, a direct relationship with BoNT was
never established, and in most incidents re-
ported, there were significant comorbidities
that could have contributed to the adverse
event.® These events appear to be related to
higher doses of BoNT, as well as possible in-
correct injection placement.?

Knowledge of anatomy and -correct
placement of BoNT are vitally important, as
they have a significant impact on the effec-
tiveness of treatment and adverse events.’ In
preventing adverse events, those administer-
ing BoNT need to be familiar with the BoNT
brand being used, verify proper storage con-
sistent with the manufacturer’s recommen-
dations, and confirm correct dosages with
proper reconstitution process.?

1 BoNT is contraindicated in those with
a history of a previous anaphylactic reaction
to BoNT. Patients with known hypersensitiv-
ity to BoNT, including those with neuromus-
cular junction diseases and anterior horn
disorders, should be considered for other
forms of treatment due to the risk of an ex-
aggerated response. No adverse events have
been recorded in regard to pregnancy and
lactation, although these remain a potential
contraindication.>**

Taking a closer look

at current indications

Headaches

Chronic migraine (CM) is defined by the

N MDEDGE.COM/FAMILYMEDICINE

International Headache Society as at least
15 days per month with headaches and
8 of those days with migraine features. BONT
has been FDA approved for treatment of CM
since 2011. This was based on 2 large, double-
blind, randomized, placebo-controlled tri-
als that showed a significant reduction from
baseline for headaches and migraine days,
total time, and frequency of migraines.”®

Subsequent studies have continued to
showbenefit for CM treatment. In arecent Co-
chrane systematic review and meta-analysis,
it was determined that BoNT can decrease
frequency of CM by 2 days per month, and it
is recommended by several organizations as
a treatment option for CM.°

Low-quality evidence has not shown
benefit for tension-type headaches. However,
further research is warranted, especially for
chronic tension-type headache, which is de-
fined as daily tension headaches.'

Spasticity

Spasticity is caused by an insult to the brain or
spinal cord and can often occur after a stroke,
brain or spinal cord injury, cerebral palsy, or
other neurologic condition."! BoNT was initial-
ly FDA approved in 2010 for treatment of upper
limb spasticity in adults, although it had been
used for treatment for spasticity for more than
20 years prior to that. It currently is approved
for upper and lower spasticity in adults and re-
cently was expanded to include pediatrics.'?

A small case series conducted soon af-
ter BoNT was introduced showed promising
results, and subsequent meta-analyses and
systematic reviews have shown positive re-
sults for use of BoNT for the management of
spasticity.” Studies have begun to focus on
specific regions of the upper and lower limbs
to identify optimal sites for injections.

Cervical dystonia

Cervical dystonia (CD) is the most com-
mon form of dystonia and is defined as im-
pairment of activities of daily living due to
abnormal postures of the head and neck.
BoNT was approved for CD in 1999 after sev-
eral pivotal randomized placebo-controlled
double-blind studies showed improvement
of symptoms.' Several BoNT formulations
have been given Level A classification, and
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Recent meta-
analyses
evaluating knee
and shoulder
pain have shown
BoNT is safe and
effective for
joint pain.
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can be considered a potential first-line treat-
ment for CD.'>'® The most common adverse
effects reported have been dry mouth, dys-
phagia, muscle weakness, and neck pain.'*'®
BoNT is currently being used off-label
for management of multiple types of dysto-
nia with reported success, as research on its
use for noncervical dystonia (including limb,
laryngeal, oromandibular, and truncal) con-
tinues. Although there are case series and
some randomized trials exploring BoNT for
certain types of dystonia, most are lacking
high-quality evidence from double-blind,
randomized controlled trials.'*'®

Exploring the evidence

for emerging indications

There has been significant interest in using
BoNT for management for both nociceptive
and neuropathic pain symptoms.®

I Nociceptive pain is the irritation and
painful response to actual or potential tissue
damage. It is a major component of chronic
pain and is difficult to treat, with limited ef-
fective options.>'”

I Neuropathic pain is related to abnor-
malities that disrupt the normal function of
the nervous system. Abnormalities could be
related to anatomic or structural changes
that cause compression, trauma, scar tissue,
or a number of other conditions that affect
nerve function. These can be either central
or peripheral and can be caused by multiple
etiologies.

The following discussion explores the
evidence for potential emerging indications
for BoNT. The TABLE'>'#% summarizes what
we know to date.

Chronic joint pain
Refractory joint pain is difficult to treat and
can be debilitating for patients. It can have
multiple causes but is most commonly relat-
ed to arthritic changes. Due to the difficulty
with treatment, there have been attempts to
use BoNT as an intra-articular treatment for
refractory joint pain. Results vary and are re-
lated to several factors, including the initial
degree of pain, the BONT dosage, and the for-
mulation used, as well as the joint injected.
There appears to be a potentially sig-
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nificant improvement in short-term pain
with BoNT compared to conventional thera-
pies, such as physical therapy, nonsteroidal
anti-inflammatory drugs, corticosteroid in-
jections, and hyaluronic acid injections. In
studies evaluating long-term benefits, it was
noted that after 6 months, there was no sig-
nificant difference between BoNT and con-
trol groups.'**

The knee joint has been the focus of
most research, but BoNT has also been used
for shoulder and ankle pain, with success.
Recent meta-analyses evaluating knee and
shoulder pain have shown BoNT is safe and
effective for joint pain.?*?! There has been no
significant difference noted in adverse events
with BoNT compared to controls. Currently,
more long-term data and research are need-
ed, but BoNT is safe and a potentially effec-
tive treatment option for short-term relief of
refractory joint pain.'**

Chronic exertional compartment
syndrome

Chronic exertional compartment syndrome
(CECS) is defined subjectively as pain in a
specific compartment that develops dur-
ing exercise and resolves upon stopping, as
well as objectively with an increase in intra-
muscular pressure.”? It is most common in
the lower leg and is a difficult condition to
manage. Nonsurgical and surgical options
are only successful at returning the patient to
full activity 40% to 80% of the time.”

An initial study done in 2013 of BoNT
injected into the anterior and lateral com-
partments of the lower extremity showed
that symptoms resolved completely in
94% of patients treated.* The actual mecha-
nism of benefit is not clearly understood but
is potentially related to muscle atrophy and
loss of contractile tissue. However, it has not
been reported that these changes have affect-
ed the strength or performance of patients
who receive BoNT for CECS.*

Thoracic outlet syndrome

Thoracic outlet syndrome (TOS) is a com-
pression of neurovascular structures with-
in the thoracic outlet. There are several
locations of potential compression, as well as
possible neurogenic, vascular, or nonspecific
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TABLE
Emerging indications for botulinum toxin

Condition | Study | Results

Nociceptive pain

Osteoarthritis: knee'®%'

2 double-blind RCTs

1 RCT: 2 BoNT and 1 corticosteroid group;
all had reduction in symptoms

2 RCTs: Improved pain levels at 3 mo
in BONT compared to placebo

Osteoarthritis: shoulder'®?'

Double-blind RCT

Significant reduction in pain score
compared to placebo

Anterior knee pain'®2! Cohort Improvement of pain with BoNT injected
into vastus lateralis
Case series Improvement of pain with BoNT injected
into tensor fascia lata muscle
Osteoarthritis: hip'®?! Cohort Improvement of pain with BoNT injected

into adductors longus/magnus at 2, 4, and
12 wks

Lateral epicondylitis'®303"

4 double-blind RCTs;
1 nonblinded RCT

3 of 5 studies had negative results;

2 RCTs showed statistically significant
improvement of VAS pain with BoNT
over placebo

Plantar fasciitis'8282°

Small RCTs

VAS pain scores showed statistically
significant improvement with BoNT
compared to steroids as well as placebo
at 12 mo

Chronic exertional
compartment syndrome??2

Case series/reports

Improvement of CECS symptoms

TM 183233

Double-blind RCT

BoNT had improvement that was
statistically significant vs placebo in VAS
pain

Myofascial pain syndrome/
trigger point/back and
neck pain®183436

2 open-label trials,

1 double-blind placebo-
controlled RCT,

3 double-blind RCTs

Demonstrated pain relief in conjunction
with physical therapy, with some studies
showing contradicting results. Dosage,
number of injection sites, and injection
procedure varied widely in all studies
and most likely contributed to the
contradicting results.

Chronic pelvic pain®3’

Interstitial cystitis/
bladder pain syndrome:
case series and small RCTs

BoNT injected into trigone and bladder
floor in combination with cystoscopy
hydrodistension showed improvement
of pain

Prostatitis: case series
and RCTs

BoNT showed improvement in overall pain
in case series and significant improvement
compared to placebo in RCT

Pelvic floor spasm and
pain: systematic review
(2 case reports,

1 prospective pilot study,
1 retrospective study,
and 1 double-blind RCT)

Beneficial in relieving pain

N MDEDGE.COM/FAMILYMEDICINE

CONTINUED
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TABLE

Emerging indications for botulinum toxin (cont'd)

Condition

| Study

| Results

Neuropathic pain

Carpal tunnel™

Double-blind RCT with
3-month follow-up

No significant difference between BoNT
and placebo

Trigeminal neuralgia>%

Double-blind RCT
(1-3 months)

Pain reduction in BoNT group
was significantly greater than placebo

Trigeminal neuralgia®>?’

Postherpetic neuralgia'*#

4 double-blind RCTs
included in a systematic
review

Pain reduction greater in BONT groups
than with placebo

Case reports/series

Double-blind RCTs

Pain reduction greater in BONT groups
compared to placebo

Posttraumatic or
postsurgical neuralgia®

Open studies and
placebo-controlled RCT

Improvement in pain in open studies
and improvement over placebo in RCT

Painful diabetic
neuropathy'*%

4 double-blind placebo-
controlled studies

Significant improvement in BoNT
compared to placebo in all studies

Phantom limb pain and
residual limb pain'®

Case series and placebo-
controlled RCT

Both BoNT and placebo showed reduction
of pain; no statistical difference noted

Complex regional pain

Case series and RCT

Reduction of pain with BoNT injections

syndrome>38-40

Other

Thoracic outlet
syndrome?426

Case report

Improvement of thoracic outlet syndrome
symptoms with BONT

BoNT, botulinum toxin; CECS, chronic exertional compartment syndrome; RCT, randomized controlled trial; TMJ,
temporomandibular joint disorder; VAS, Visual Analog Scale.

manifestations.” Compression can be from
a structural variant, such as a cervical rib, or
due to soft tissue from the scalene or pecto-
ralis musculature. TOS is difficult to diagnose
and treat. Physical therapy is the mainstay of
treatment, but failure is common and treat-
ment options are otherwise limited. Decom-
pression surgery is an option if conservative
management fails, but it has a high recur-
rence rate.*

In an effort to harness the therapeutic
value of muscle atrophy, denervation, and re-
laxation afforded by BoNT, clinicians have in-
jected the agent into the anterior and middle
scalenes and the pectoralis minor to provide
patients with relief from TOS.>* This treat-
ment requires advanced imaging with either
fluoroscopy or ultrasound guidance for cor-
rect placement and knowledge of surround-
ing anatomy. Small case reports and case
series have demonstrated success, but a small
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double-blind randomized controlled study of
37 individuals with neurogenic TOS in
2011 did not show a reduction in symptoms.*
Multiple subsequent case reports and case
series have continued to show positive re-
sults.?*** A recent retrospective study showed
that patients with TOS who had positive results
with BoNT had better surgical outcomes.*

Trigeminal neuralgia

and peripheral nerve pain

A meta-analysis in 2019 reviewed evidence
for trigeminal neuralgia as well as other types
of peripheral neuropathies, including dia-
betic neuropathy and postherpetic neuropa-
thy. It showed that BoNT injections are safe,
as well as effective, for short-term relief at
3 months. However, overall study sizes were
small and long-term data are still lacking;
larger high-quality studies are needed for fur-
ther substantiation.*
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Plantar fasciitis

BoNT has been used for treatment of plan-
tar fasciitis. Small randomized controlled
studies have compared BoNT to both pla-
cebo and corticosteroids, showing that BONT
has better long-term outcomes at 3, 6, and
12 months.?** BoNT is currently being used
when standard treatments have failed; how-
ever, larger randomized controlled studies
are still needed prior to BoNT being accepted
as standard treatment.?

Lateral epicondylitis

A systematic review and meta-analysis done
in 2017 showed that BoNT is superior to pla-
cebo at 16 weeks. No significant difference
was noted between BoNT and corticosteroids
at 8 weeks, although corticosteroids did dem-
onstrate better improvement at the short-
term interval of 2 to 4 weeks.*® As expected,
BoNT was associated with grip-strength
weakness compared to placebo and cortico-
steroids at 12 weeks. Subsequent small ran-
domized controlled studies have continued
to show benefit with BoNT, but all studies
noted grip weakness (which resolved) and
duration of effect was dose dependent.>*3!

Temporomandibular joint pain

BoNT has been studied in the treatment of
temporomandibular joint (TMJ]) pain and
dislocations since 1998, and was shown to
improve quality of life.** BoNT has been in-
jected into the musculature surrounding
the TM]J, as well as into the joint, and has
proven to be effective in these areas.* There
are limited treatment options for TMJ pain
and dislocations, and although research is
still ongoing, BoNT is considered a potential
treatment option.’*%

Myofascial, neck, and back chronic pain

Chronic back pain is common and can be
due to multiple conditions. BoNT has been
studied for treatment focusing on myofascial
pain in the neck and back region. Case se-
ries have shown improvement with targeted
BoNT injections.** However, in randomized
controlled double-blind studies comparing
BoNT to placebo, local anesthetics, and ste-
roids, there were no significant differences in
pain scores.*»* The majority of studies have

N MDEDGE.COM/FAMILYMEDICINE

been landmark based or used the site of max-
imal tenderness as guidance for injections,
but there is some evidence that targeted in-
jections focusing on specific muscle groups
may improve benefit.> This usually requires
the use of imaging for guidance.

Chronic pelvic pain

Chronic pelvic pain is common and has been
reported to affect 1 in 7 women.* It is often
difficult to diagnose the exact source of the
pain, and it can be very difficult to treat. In a
2020 systematic review (including 12 obser-
vational studies and 5 randomized controlled
trials) of BoNT for treatment of chronic pelvic
pain, the quality of evidence varied widely.*®
Observational studies showed good benefit,
but only 1 randomized trial showed statisti-
cal difference with the use of BoNT for pelvic
pain. No serious adverse events were report-
ed in any of the studies.® Chronic pelvic
pain can be caused by a number of different
conditions, and more high-quality research
for BoNT is needed, focusing on specific
causes.>*

Complex regional pain

Complex regional pain syndrome (CRPS) can
be a debilitating condition that causes pain,
sympathetic dysregulation, and central ner-
vous system sensitization, often related to a
traumatic event. Incidence is reported as 5 to
26 per 100,000, although it most likely is se-
verely underdiagnosed.* Treatment options
are limited, and often patients continue to
struggle with pain.

Due to the mechanism of action of
BoNT, it has a high potential benefit for treat-
ment of the allodynia and hyperalgesia asso-
ciated with CRPS. BoNT injections have been
used for the treatment of CRPS with limited
success.*

There is currently limited evidence on
BoNT for CRPS, and uncertainty regarding the
best injection location remains. Studies have
looked at lumbar sympathetic blocks, intra-
articular, and grid-like BoNT injections over
the area affected by CRPS.***! Case studies/
series and observational studies have shown
success with minimal adverse reactions, but
larger high-quality, randomized controlled

double-blind studies are still lacking.3**
CONTINUED
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Concluding thoughts

Most chronic pain conditions have very limit-
ed treatment options, making the exploration
of BoNT as a potential addition to those treat-
ments an appealing possibility. Since it was
first introduced in 1989, it has been proven
to be safe, with limited adverse events, for the
treatment of chronic pain.

However, providers need to be familiar
with the type and formulation of BoNT prod-
uct being used. Extensive knowledge of sur-
rounding anatomy and ability to place BONT
in an exact location (which may require
either fluoroscopy or ultrasound guidance) is
essential.

Adequate research and evidence for
most of the applications discussed in this
article are still lacking; some limitations in-
clude small sample size, bias, lower quality,
and poor methodology. There is also a lack
of standardization, including which BoNT
product is used, dosage, and location of
BoNT placement. All of these issues will need
to be addressed in further research. JFP

CORRESPONDENCE
Caleb Dickison, DO, CAQSM, 36065 Darnall Loop, Fort Hood,
TX 76544; cal.dickison23@gmail.com
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