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Compensatory sweating after restricting or lowering
the level of sympathectomy: a systematic review and
meta-analysis

Song-Wang Cai,"* Ning Shen,"* Dong-Xia Li,"" Bo Wei," Jun An,' Jun-Hang Zhang'

'The Third Affiliated Hospital of Sun Yat-sen University, Department of Cardiothoracic Surgery, Guangzhou, China. "The Third Affiliated Hospital of Sun
Yat-sen University, Department of Anesthesiology, Guangzhou, China. "Xinxiang Medical University, School of Basic Medical Sciences, Xinxiang, China.
™ The Third Affiliated Hospital of Sun Yat-sen University, Department of Gastrointestinal Surgery, Guangzhou, China.

OBJECTIVE: To compare compensatory sweating after lowering or restricting the level of sympathectomy.
METHOD: A systematic review and meta-analysis were conducted of all randomized controlled trials published
in English that compared compensatory sweating after lowering or restricting the level of sympathectomy. The
Cochrane collaboration tool was used to assess the risk of bias, and the Mantel-Haenszel odds ratio method was
used for the meta-analysis.

RESULTS: A total of 11 randomized controlled trials were included, including a total of 1079 patients. Five of
the randomized controlled trials studied restricting the level of sympathectomy, and the remaining six studied
lowering the level of sympathectomy.

CONCLUSIONS: The compiled randomized controlled trial results published so far in the literature do not
support the claims that lowering or restricting the level of sympathetic ablation results in less compensatory
sweating.

KEYWORDS: Sympathectomy; Compensatory sweating; Meta-analysis.
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B INTRODUCTION To date, there is only one systematic review and meta-
. X X analysis published in English examining compensatory
Endoscopic thoracic sympathectomy (ETS) is known to be sweating after the treatment of PH (8). The review only
a highly efficient method for treating palmar hyperhidrosis included studies in which sympathectomy was used to treat
(PH). The success rate of ETS is greater than 95% in most PH, and the papers included not only randomized
series (1). However, controversy remains regarding the controlled trials (RCTs) but also clinical trials because of
optimum level and extent of sympathectomy. The main the limited number of RCTs. ETS is used to treat not only
source of the debate is the presence of compensatory PH but also facial blushing, facial hyperhidrosis, and
sweating (CS), which substantially influences the quality  axillary hyperhidrosis, among other conditions. Recently,
of life after these operations (2). The pathophysiology of CS several RCT studies on treating facial blushing and axillary
remains unknown. Chou and Lin reported that lowering the hyperhidrosis have been published (9,10).
level of sympathectomy could reduce CS (34), and Licht Therefore, we are the first group to conduct a meta-
and Yazbek suggested that lowering the level of sym- analysis of RCTs on ETS to assess whether lowering or
pathectomy could reduce severe CS (5,6). However, a restricting the level of sympathectomy can reduce compen-
thorough review of 246 articles has shown that the literature satory sweating.
from 1999 to 2006 does not support this claim (7).
B METHODS

Study selection

Copyright © 2015 CLINICS - This is an Open Access article distributed under A systematic literature search with predefined search

the terms of the Creative Commons Attribution Non-Commercial License (http://

creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non- terms of “hyperhidrosis” or “facial blushing” and “sym-
commercial use, distribution, and reproduction in any medium, provided the  pathectomy” or ‘“sympathicotomy” was conducted in
St vk I papey o MEDLINE (from 1960), EMBASE (all years), Cochrane
No potential conflict of interest was reported, Library (issue 2, 2013), and Web of Science (all years). The
DOI: 10.6061/clinics/2015(03)11 search was conducted in July 2013 and was limited to RCTs
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Table 1 - Description of the Included Studies.

Authors Year Country Sympathectomy Follow-up n EG CG
EG cG (month) EG cG CS Severe CS cs Severe CS

Baumgartner 2011 USA T3 T2 More than 12 60 61 37 1 43 1
Inan 2008 Turkey T2-4,T2-3 T2-4 35.3+15.6 60 20 13 absence 3 absence
Ishy 2011 Brazil T4-5 T3-4 12 20 20 15 1 20 1
Katara 2007 Singapore T2 T2-3 2-65 25 25 20 0 20 0

Li 2008 China T3 T2-4 1-12 117 115 25 4 33 11
Licht 2012 Denmark T2 T2-3 More than 12 42 51 40 0 46 0

Liu 2009 China T4 T3 17.8+7.9 73 68 39 0 48 0
Mahdy 2008 Egypt T3-4,T4-5 T2-3 13+8 40 20 11 5 12 7
Munia 2008 Brazil T4-5 T3-5 12 33 31 14 0 29 0
Yang 2007 China T4 T3 13.8+6.2 85 78 38 0 55 0
Yazbek 2009 Brazil T3-4 T2-3 20 30 30 29 4 28 13

EG, Experiment group; CG, Control group.
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Experimental Control Odds Ratio Odds Ratio

vi-r, Ranaoim /0

. O DQroup yveign

Baumgartner 2011 37 60 43 61 134% 0.67 [0.32, 1.44) e

Inan 2008 13 60 3 20 7.7% 1.57 [0.40, 6.18] N

Ishy 2011 15 20 20 20 24% 0.07[0.00, 1.34] ¢ -

Katara 2007 20 25 20 25 76% 1.00 [0.25, 4.00] I

Li 2008 25 117 33 115 152% 0.68[0.37, 1.23] i

Licht 2012 40 42 46 51 58% 2.17 [0.40, 11.82) -1

Liu 2009 39 73 48 68 14.1% 0.48 [0.24, 0.96) —

Mahdy 2008 1 40 12 20 95% 0.25[0.08, 0.78) T

Munia 2008 14 33 29 31 63% 0.05[0.01,025) ~ =

Yang 2007 38 85 55 78 14.7% 0.34[0.18, 0.65) il

Yazbek 2009 29 30 28 30 33% 2.07 [0.18, 24.15] "

Total (95% Cl) 585 519 100.0% 0.52 [0.32, 0.84] <

Total events 281 337

Heterogeneity: Tau? = 0.31; Chi? = 21.85, df = 10 (P = 0.02); I? = 54% : ’ ’ 1
001 0.1 1 10 100

Test for overall effect: Z = 2.65 (P = 0.008) Favours [experimental] Favours [control]

Figure 1 - CS after restricting or lowering the level of sympathectomy. Cl, confidence interval; CS, compensatory sweating.

Experimental Control Odds Ratio Odds Ratio

1dy or Subgrou ! 2 ! al _Weigh and 95% ClI M-H. Random, 95% ClI
Inan 2008 13 60 3 20 195% 1.57 [0.40, 6.18) S
Katara 2007 20 25 20 25 194% 1.00 [0.25, 4.00) —
Li 2008 25 117 33 115 26.9% 0.68 [0.37, 1.23) -
Licht 2012 40 42 46 51 16.6% 2.17 [0.40, 11.82) I
Munia 2008 14 33 29 31 175% 0.05[0.01,025) ~ *
Total (95% Cl) 277 242 100.0% 0.66 [0.23, 1.88] ‘
Total events 112 131
Heterogeneity: Tau? = 0.96; Chi* = 13.94, df =4 (P = 0.007); P =71% } : t :
001 0.1 1 10 100

RN NI S S e Favours [experimental] Favours [control]

Figure 2 - CS after restricting the level of sympathectomy. Cl, confidence interval; CS, compensatory sweating.



Experimental Control Odds Ratio Odds Ratio

—Study or Subgroup _ Events  Total Events Total Weight M-H. Fixed, 95% Cl i 5% Cl

Baumgartner 2011 37 60 43 61 18.3% 0.67 [0.32, 1.44] -

Ishy 2011 15 20 20 20 60%  007[0.00, 1.34] ¢ .

Liu 2009 39 73 48 68 260%  0.48[0.24, 0.96) —

Mahdy 2008 1 40 12 20 13.0% 0.25[0.08, 0.78] S

Yang 2007 38 85 55 78 356%  0.34[0.18, 0.65] i

Yazbek 2009 29 30 28 30 1.0% 207[0.18, 24.15] "

Total (95% CI) 308 277 100.0%  0.43 [0.30, 0.61] el

Total events 169 206 . . . .
1 1 1

Heterogeneity: Chi* = 5.85, df =5 (P = 0.32); I’ = 15%
Test for overall effect: Z = 4.58 (P < 0.00001)

I
0.01 0.1 1 10 100
Favours [experimental] Favours [control]

Figure 3 - CS after lowering the level of sympathectomy. Cl, confidence interval; CS, compensatory sweating.

Experimental Control Odds Ratio Odds Ratio

Baumgartner 2011 37 60 43 61 18.8% 0.67 [0.32, 1.44] =

Li 2008 25 117 33 115 302%  0.68[0.37,1.23] —&T

Mahdy 2008 11 40 12 20 134%  0.25[0.08,0.78] —

Yang 2007 3 8 55 78 366%  0.34[0.18,0.65] —

Yazbek 2009 20 30 28 30 11% 2.07[0.18, 24.15] y

Total (95% Cl) 332 304 100.0%  0.51 [0.36, 0.73] L 2

Total events 140 171 . . . .
1 1 1

Heterogeneity: Chi? = 5.63, df =4 (P = 0.23); I? = 29%
Test for overall effect: Z = 3.74 (P = 0.0002)

I
0.01 0.1 1 10 100
Favours [experimental] Favours [control]

Figure 4 - CS after preserving T2 in sympathectomy. Cl, confidence interval; CS, compensatory sweating.
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The management of compensatory sweating after

thoracic sympathectomy

Hidehiro Yamamoto, MD, and Masayoshi Okada, MD

ABSTRACT

(M) Check for updates

Objective: The main therapeutic method of treatment for local hyperhidrosis is
endoscopic thoracic sympathectomy. Generally, resections of the sympathetic
trunk or ganglia are performed between the second rib and sixth rib. However,
this procedure can result in compensatory sweating, in which excess sweating oc-
curs on the back, chest, and abd: Comp y g has been regarded
as a thermoregulatory response and thought to be untreatable. Thh study suggests
that compensatory sweating is not a physiologic reaction and is indeed treatable.

Methods: Eight patients with severe compensatory sweating were treated by
observing blood perfusion of the skin with laser speckle flowgraphy, which deter-
mines the sympathetic nerves related to the area of skin with compensatory sweat-
ing. When intraoperative monitoring with laser speckle flowgraphy indicated the

A decrease in the skin blood perfusion was observed
by stimulating sympathetic nerve.

Central Message

position of compensatory sweating by electrical 1 of the sympath
ganglion, ganglionectomy was performed.

Results: The skin domain that each sympathetic nerve controls was able to be de-
tected by laser speckle flowgraphy. In all patients, compensatory sweating was
resolved after interruption of the ganglia or sympathetic nerves related to compen-
satory sweating.

Conclusions: Our results demonstrate that compensatory sweating is caused by
denatured sympathetic nerves influenced by endoscopic thoracic sympathectomy
and is not the result of a physiological response. With laser speckle flowgraphy,
the sympathetic nerve related to the sweating of various parts of the body could
be identified. The treatment of compensatory sweating on the back, chest, and
stomach was previously considered to be difficult; however, compensatory sweat-
ing is demonstrated to be treatable with this technique. (J Thorac Cardiovasc Surg
2019;158:1481-8)

Hyperhidrosis, which is characterized by excessive sweat-

ing of the face, axilla, and hands, is not a rare disease. Pa- intervention is

the North American population.'
endoscopic thoracic sympathectomy

C y sweating is caused by denatured
:ymwlhem nerves. Excision of the appropriate
ganglia is an effective treatment for compensa-
tory sweating.

Perspective

Compensatory sweating is caused by denatured
sympathetic nerves influenced by thoracic sym-
pathectomy. The sympathetic ganglia associ-
ated with compensatory sweating can be
identified intraoperatively by observing blood
perfusion of the skin using laser speckle flowg-
raphy. Excision of the appropriate ganglia is an
effective treatment for compensatory sweating.

See Commentaries on pages 1489 and
1490.

“ The main therapeutic

tients with palmar hyperhidrosis are estimated to
represent 2.78% of the Japanese population and 3% of
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(ETS). More than 13,000 patients have undergone ETS at
our clinic. Generally, resections of the sympathetic trunk
or ganglia are performed at points between the second
and sixth ribs. A side effect of this procedure, however, is
compensatory sweating (CS), which is characterized by
excessive sweating of the back, chest, and abdomen.*"

E] Scanning this QR code will take [&]
you to the article title page to
access supplementary informa-
tion.
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