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EDITORIAL

Prolonging Sympathetic Blockade for Complex Regional
Pain Syndrome: Is Botulinum Toxin the Answer?

Vinita Singh, M.D., Steven P. Cohen, M.D.

here are more than a dozen

terms denoting  “com-
plex regional pain syndrome,’” a
condition previously known as
“reflex sympathetic dystrophy.”
The numerous “synonyms” reflect
not only its importance in pain
medicine (not unlike the linguis-
tic lore that within Eskimo-Aleut
languages, there are more than 50
words for snow and sea ice), but
also the ambiguity and subjectivity
involved in diagnosis. In addition
to a quest for standardization, one
of the reasons for the name change
the that only
around 30% of people with reflex
sympathetic dystrophy actually had

sympathetically-maintained  pain,

was realization

with the identification of sympa-
thetically-maintained pain being
contingent on the means of sym-
pathetic blockade (nerve blocks
have low specificity compared to
phentolamine tests)."” Compared
with diseases, which are character-
ized by distinct pathophysiologic
mechanisms and biomarkers, syndromes merely describe
a constellation of signs and symptoms in the absence of
other conditions that might explain them; hence, wide vari-
ations in the presentation are a hallmark of most. Complex
regional pain syndrome type 1, the most common form,
is considered by many experts to be part of the new class
of nociplastic pain conditions (e.g., fibromyalgia syndrome,
irritable bowel syndrome), though it represents an outlier on
the spectrum given its prominent physical characteristics.’
In this issue of ANESTHESIOLOGY, Yoo et al. report the
results of their randomized control trial comparing the
effects of botulinum toxin type A to levobupivacaine in
complex regional pain syndrome patients.* After obtaining
informed consent, subjects underwent lumbar sympathetic

*“...Jumbar sympathetic blocks
with botulinum toxin could
be a therapeutic alternative for
patients with complex regional
pain syndrome.”

ganglion block wusing contrast
injection to guide needle place-
ment, with 1.5ml of 0.5% levobu-
pivacaine administered at both L2
and at L3.Those with a confirmed
temperature increase (i.e., 1.5°C or
more within 20 min) in the ipsilat-
eral foot were considered eligible
for further study procedures, which
were conducted the same day.
Subjects were then randomized
(n = 24 in each arm) to receive
either botulinum toxin type A in
saline or 0.25% levobupivacaine
(8ml divided equally at each of
the two injection sites). The pri-
mary outcome was the tempera-
in the affected
foot compared to the unaffected

ture difference

foot at 1 month, which showed a
greater increase in the botulinum
toxin group (1.0 £ 1.3°C ws. 0.1
+ 0.8°C) and was maintained at
3 months.* Although not pow-
ered to detect differences in pain,
a reduction in mean pain intensity
on a 0-to-10 numerical pain scale
between groups was noted as well: =2.1 + 1.0 versus —1.0 *
1.6, respectively, at 1-month follow-up, and —2.0 = 1.0 ver-
sus —0.6 £ 1.6, respectively, at 3-month follow-up. However,
the improvement in cold intolerance symptoms between
groups, a common finding in complex regional pain syn-
drome,’ fell shy of statistical significance. The authors con-
cluded that lumbar sympathetic blocks with botulinum
toxin could be a therapeutic alternative for patients with
complex regional pain syndrome.

While conceptually appealing and grounded in basic
science studies demonstrating the potential for sympathec-
tomy to alleviate neuropathic pain,’ the study design from
Yoo et al. raises as many questions as it answers.* The authors
chose temperature change as the primary outcome measure
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to ascertain whether botulinum toxin might prolong tem-
perature increase (technical success); however, studies have
not found a meaningful correlation between temperature
rise and pain relief (clinical success)."” Since the goal of
sympathetic blocks in complex regional pain syndrome is to
reduce pain and not elicit temperature increase (though this
may alleviate long-term trophic changes such as skin and
nail changes that occur secondary to diminished regional
blood flow and nutrition), the primary outcome measure
essentially represents a surrogate outcome. Whereas com-
plex regional pain syndrome types I and II are clinically
indistinguishable and mechanistically similar, most experts
consider the former (type I) to be a form of nociplastic pain
while the latter meets definitional criteria for neuropathic
pain, which may have treatment implications.> Although
less than 15% of patients in the study by Yoo et al. had com-
plex regional pain syndrome type II, their outcomes were
not stratified by type.*

The statistically significant and clinically meaningful
improvement in pain scores is also somewhat surprising
given that many patients with complex regional pain syn-
drome do not have sympathetically-maintained pain and
would therefore be unlikely to clinically respond to suc-
cessful sympathetic blockade; comparative-effectiveness
studies without a sham group should theoretically require
more patients than placebo-controlled studies to detect a
difference. The long duration of pain relief observed with
botulinum toxin, viewed in the context of multiple studies
finding no correlation between temperature change and
pain relief; the fact that only a small percentage of those
enrolled probably had sympathetically-maintained pain;
and clinical and preclinical studies demonstrating benefit
for neuropathic pain, suggest that other mechanisms besides
sympathetic blockade might be responsible for analgesia.®

The requirement for a lower extremity temperature
increase before randomization was adroitly employed to
ensure that the study blocks would be technically successtul
(i.e., result in a temperature increase), but the study popula-
tion was not enriched because pain reduction was not used
as an enrollment criterion; therefore, the number of partici-
pants with sympathetically-maintained pain who could the-
oretically benefit from botulinum toxin was fewer than the
number enrolled. The rationale for using botulinum toxin is
that even sympathetic blocks with a local anesthetic that do
provide relief tend to have a very short duration of benefit.
In clinical trials, only a tiny percentage provide meaningful
relief lasting longer than 4 weeks, and blocks performed
with saline provide comparable relief in many people.”"
The quest for more enduring pain relief has led clinicians
to investigate chemical and surgical sympathectomy, which
provide only limited benefit. In addition to the possibility
of weakness and paralysis (e.g., from the spread of neurolytic
solutions to spinal and somatic nerves), neuropathic pain
(e.g., neuroma), and persistent postsurgical pain (e.g., from
tissue injury in high-risk patients with central sensitization),
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the interpretation of these studies is compromised by their
low quality and lack of any association between outcome
and either temperature change or pain relief from diagnos-
tic sympathetic blocks.”'*"* Whereas botulinum toxin rep-
resents a potential solution to this dilemma, studies to date
have either been small (n < 10) or uncontrolled, and the
lack of significant complications in a small study designed
to determine efficacy do not prove safety.'!®

To date, only one randomized study investigated the use
of sympathetic block with botulinum toxin to treat complex
regional pain syndrome." In a small (n = 9) double-blind,
crossover study, Carroll ef al. found that adding botulinum
toxin to bupivacaine resulted in longer pain relief than
bupivacaine alone. Although temperatures were not mea-
sured in this study, unlike the study by Yoo et al.,* this was
an enriched population that had previously responded to
lumbar sympathetic blockade, making the crossover design
more powerful.

So, what are the implications of this study, and how do
we move forward? Sympathetic blocks in the cervicotho-
racic and lumbar regions have demonstrated effectiveness
not only for complex regional pain syndrome and non-
complex regional pain syndrome conditions character-
ized by sympathetically-maintained pain, but also a host
of other conditions, including, but not limited to: neuro-
pathic pain, hyperhidrosis, cancer-related pain, posttrau-
matic stress disorder, Raynaud disease, Meniere syndrome,
refractory arrhythmias and angina, peripheral vascular dis-
ease, certain headaches, and phantom limb pain.'*!""Yet, the
use of local anesthetic sympathetic blocks for these indi-
cations is limited by their short duration of action, which
has also hindered clinical research in this area. Whereas
botulinum toxin may provide between 2 and 5 months of
relief,” it will not be effective in all people, and even in
responders with chronic sympathetically-maintained pain,
it would still likely require multiple repeat procedures. In
their study, Yoo ef al. used relatively low local anesthetic
volumes (a total of 3ml) at two different spinal levels as a
selection criterion for enrollment.* However, the volumes
of botulinum toxin injected (8ml), though less than vol-

umes used in some clinical studies and practices,"”!!

were
several-fold greater than those used for the “screening”
blocks, which undermines specificity. Given the poten-
tially catastrophic consequences of extravasation of botu-
linum toxin onto nerves and muscles near the stellate and
lumbar sympathetic ganglia (e.g., dysphagia, hoarseness,

weakness) and the wide variations in anatomy,'*’

greater
precision would be needed for widespread use in clini-
cal practice. This could entail using advanced imaging to
identify the location of relevant sympathetic ganglia and/
or a significant reduction in block volumes, which may
increase the likelihood of missing neural targets.

But the 800-1b gorilla in the room encountered when
trying to sift through the hundreds of clinical studies eval-

uating botulinum toxins may be the effect of industry
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sponsorship. Botulinum toxins have been reported to

be effective for literally dozens of medical indications,
including a wide array of ophthalmologic, neurologic,
gastrointestinal, urologic, orthopedic, dermatologic, den-
tal, secretory, painful, cosmetic, and even psychiatric indi-
cations, amongst others.?* However, caution must be
exercised as independent systematic reviews have found
significant discrepancies between industry- and non—
industry-sponsored studies evaluating the neurotoxin,*
which may be even greater than for other products.”® So,
while the elegant study by Yoo ef al. provides a framework
for conducting future research, it is but one piece of a yet-
to-be completed puzzle.

Research Support

This work was supported in part by the U.S. Department

of Defense, Musculoskeletal Injury Rehabilitation
Research for Operational Readiness (Department of
Physical Medicine and Rehabilitation, Uniformed
Services University, Bethesda, Maryland; grant No.
HU00011920011 to Dr. Cohen). Dr. Singh was a KL2
scholar from August 2018 to July 2020 at the Georgia
Clinical and Translational Science Alliance (Atlanta,
Georgia); this manuscript was supported by the National
Center for Advancing Translational Sciences (National
Institutes of Health; Bethesda, Maryland; award Nos.

ULTR002378 and KL2TR002381).

Competing Interests

Dr. Singh is a consultant for Releviate (San Diego,
California). Dr. Cohen is a consultant for SPR Therapeutics
(Cleveland, Ohio), Scilex (San Diego, California), Persica
(Canterbury, Kent, UK), Releviate, and SWORD Health
(Porto, Portugal).

Correspondence

Address correspondence to Dr. Cohen: scohen40@jhmi.
edu

References

1. van Eijs E Geurts J, van Kleef M, Faber CG, Perez RS,
Kessels AGH, Van Zundert J: Predictors of pain reliev-
ing response to sympathetic blockade in complex
regional pain syndrome type 1. ANESTHESIOLOGY 2012;
116:113-21

2. WehnertY,Miiller B,Larsen B,Kohn D:[Sympathetically
maintained pain (SMP): Phentolamine test vs sympa-
thetic nerve blockade. Comparison of two diagnostic
methods]. Orthopade 2002;31:1076-83

3. Fitzcharles MA, Cohen SP, Clauw D], Littlejohn G,
Usui C, Hiuser W: Nociplastic pain: Towards an under-
standing of prevalent pain conditions. Lancet 2021;
397:2098-110

10.

11.

12.

13.

14.

15.

16.

17.

YooY, Lee C-S, Kim J, Jo D, Moon JY: Botulinum
toxin type A for lumbar sympathetic ganglion block
in complex regional pain syndrome: A randomized
trial. ANESTHESIOLOGY 2022; 136:314-25

Tahmoush AJ, Schwartzman RJ, Hopp JL, Grothusen
JR: Quantitative sensory studies in complex regional
pain syndrome type 1/RSD. Clin J Pain 2000;
16:340-4

Kim SH, Na HS, Kwangsup S, Jin MC: Effects of sym-
pathectomy on a rat model of peripheral neuropathy.
Pain 1993; 55:85-92

Dev S, YooY, Lee HJ, Kim DH, Kim YC, Moon JY:
Does temperature increase by sympathetic neuroly-
sis improve pain in complex regional pain syndrome?
A retrospective cohort study. World Neurosurg 2018;
109:€783-91

Oh HM, Chung ME: Botulinum toxin for neuropathic
pain: A review of the literature. Toxins (Basel) 2015;
7:3127-54

Cheng J, Salmasi V, You ], Grille M, Yang D, Mascha
EJ, Cheng OT, Zhao E Rosenquist RW: Outcomes of
sympathetic blocks in the management of complex
regional pain syndrome: A retrospective cohort study.
ANESTHESIOLOGY 2019; 131:883-93

Price DD, Long S, Wilsey B, Rafii A: Analysis of peak
magnitude and duration of analgesia produced by local
anesthetics injected into sympathetic ganglia of com-
plex regional pain syndrome patients. Clin J Pain 1998;
14:216-26

Cohen SP, Gambel JM, Raja SN, Galvagno S:The con-
tribution of sympathetic mechanisms to postamputa-
tion phantom and residual limb pain: A pilot study. J
Pain 2011; 12:859-67

Straube S, Derry S, Moore RA, Cole P: Cervico-
thoracic or lumbar sympathectomy for neu-
ropathic pain and complex regional pain
syndrome. Cochrane Database Syst Rev 2013;
2013:CD002918

Singh B,MoodleyJ,Shaik AS,R obbs JV:Sympathectomy
for complex regional pain syndrome. ] Vasc Surg 2003;
37:508-11

Carroll I, Clark JD, Mackey S: Sympathetic block with
botulinum toxin to treat complex regional pain syn-
drome. Ann Neurol 2009; 65:348-51

Lee Y, Lee CJ, Choi E, Lee PB, Lee HJ, Nahm FS:
Lumbar sympathetic block with botulinum toxin type
A and type B for the complex regional pain syndrome.
Toxins (Basel) 2018; 10:E164

Alexander CE, De Jesus O, Varacallo M: Lumbar sym-
pathetic block, StatPearls [Internet]. Treasure Island,
Florida, StatPearls Publishing, 2021. Available at:
http://www.ncbi.nlm.nih.gov/books/NBK431107/.
Accessed December 2021.

Piraccini E, Munakomi S, Chang K-V: Stellate ganglion
blocks, StatPearls [Internet]. Treasure Island, Florida,

Anesthesiology 2022; 136:261-4
Copyright © 2021, the American Society of Anesthesiologists. All Rights Reserved. Unauthorized reproduction of this article is prohibited.

263

20z Idy 01 uo 3senb Aq Jpd 60000-0"00202202/9€¥0ES/L 9Z/2/9€ L /ypd-ajoiue/ABojolsayisaue/Wwoo JIeydIaA|Is Zese//:d)y woy papeojumog


mailto:scohen40@jhmi.edu
mailto:scohen40@jhmi.edu
http://www.ncbi.nlm.nih.gov/books/NBK431107/

264

EDITORIAL

18.

19.

20.

21.

StatPearls Publishing, 2021. Available at: http://www.
ncbi.nlm.nih.gov/books/NBK507798/.
December 2021.

Hallett M: Explanation of timing of botulinum neuro-

Accessed

toxin effects, onset and duration, and clinical ways of
influencing them. Toxicon 2015; 107 (Pt A):64-7
Gandhi KR, Verma VK, Chavan SK, Joshi SD, Joshi
SS: The morphology of lumbar sympathetic trunk
in humans: A cadaveric study. Folia Morphol (Warsz)
2013;72:217-22

Mehrotra M, ReddyV, Singh P: Neuroanatomy, stellate gan-
glion, StatPearls [Internet]. Treasure Island, Florida, StatPearls
Publishing, 2021. Available at: http://www.ncbi.nlm.nih.
gov/books/NBK539807/. Accessed December 2021.
Jankovic J: Botulinum toxin: State of the art. Mov
Disord 2017;32:1131-8

Anesthesiology 2022; 136:261-4
Copyright © 2021, the American Society of Anesthesiologists. All Rights Reserved. Unauthorized reproduction of this article is prohibited.

22.

23.

24.

25.

Parsaik AK, Mascarenhas SS, Hashmi A, Prokop LJ,
John'V, Okusaga O, Singh B: Role of botulinum toxin
in depression. J Psychiatr Pract 2016; 22:99-110

Sung KH, Chung CY, Lee KM, Lee YK, Lee SY, Lee ],
Choi IH, Cho TJ,Yoo W], Park MS: Conflict of inter-
est in the assessment of botulinum toxin A injections
in patients with cerebral palsy: A systematic review. J
Pediatr Orthop 2013; 33:494-500

Ahmed S, Subramaniam S, Sidhu K, Khattab S, Singh
D, Babineau J, Kumbhare DA: Effect of local anesthetic
Versus botulinum toxin-A injections for myofascial
pain disorders: A systematic review and meta-analysis.
Clin J Pain 2019; 35:353-67

Lundh A, Lexchin J, Mintzes B, Schroll JB, Bero L:
Industry sponsorship and research outcome. Cochrane
Database Syst Rev 2017; 2:MR 000033

V. Singh and S. P. Cohen

20z Idy 01 uo 3senb Aq Jpd 60000-0"00202202/9€¥0ES/L 9Z/2/9€ L /ypd-ajoiue/ABojolsayisaue/Wwoo JIeydIaA|Is Zese//:d)y woy papeojumog


http://www.ncbi.nlm.nih.gov/books/NBK507798/
http://www.ncbi.nlm.nih.gov/books/NBK507798/
http://www.ncbi.nlm.nih.gov/books/NBK539807/
http://www.ncbi.nlm.nih.gov/books/NBK539807/

