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Abstract

Purpose Endoscopic thoracic sympathectomy/sympatho-
tomy for the treatment of palmar hyperhidrosis is generally
performed by either cutting or clamping the sympathetic
chain. However, it remains unclear as to which of these
methods is more effective and has fewer side effects. This
study was conducted to compare the effects of sympatho-
tomy by cutting or clamping at T3 on two outcomes—
postoperative palmar sweating and compensatory sweating;
it also evaluated postoperative patient satisfaction.
Methods The participants were among 289 patients who
underwent bilateral sympathotomy at T3 for palmar hyper-
hidrosis. These patients were sent questionnaires by mail to
assess their self-reported degree of postoperative palmar
sweating and compensatory sweating, as well as their level of
satisfaction. Of the 92 patients who responded to the ques-
tionnaire, 54 had undergone sympathotomy by cutting
(cutting group) and 38 by clamping (clamping group).
Results The degree of postoperative palmar sweating was
significantly lower in the cutting group than in the
clamping group. However, compensatory sweating was
significantly more severe in the cutting group than in the
clamping group. No significant difference was observed in
the degree of patient satisfaction between the groups.
Conclusions Sympathotomy by clamping at T3 was less
effective in reducing the primary symptom of postoperative
palmar sweating, but induced less compensatory sweating
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than did sympathotomy by cutting at T3. However, both
methods were similar with regard to patient satisfaction.
The degree of postoperative palmar sweating and the
severity of compensatory sweating were inversely corre-
lated with the degree of patient satisfaction.
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Introduction

Although endoscopic thoracic sympathectomy (removal of
sympathetic chain and/or ganglion)/sympathotomy (inter-
ruption of sympathetic chain without removing ganglion)
for the treatment of palmar hyperhidrosis is associated with
high success rate and low morbidity, postoperative com-
pensatory sweating remains an occasional, but bothersome,
side effect [1-5]. Recently, there has been an increasing
consensus that limiting the extent of sympathectomy/
sympathotomy using the clamping method minimizes the
risk of severe compensatory sweating and, hence, max-
imizes patient satisfaction [1, 4, 6]. Currently, the best
surgical method to use for sympathectomy/sympathotomy,
either cutting or clamping, remains controversial despite
the fact that both methods have good results if the level of
division is correctly achieved [6—10].

The object of this study was to compare the effects of
sympathotomy by cutting and the effects of sympathotomy
by clamping on postoperative palmar sweating, compen-
satory sweating, and patient satisfaction when the sympa-
thotomy is restricted to the T3 level in patients with palmar
hyperhidrosis. We also evaluated associations among
postoperative outcomes.
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Materials and methods
Surgical procedure

The procedure was performed with the patient under general
anesthesia in the semi-seated position and with arms ab-
ducted. A double-lumen endotracheal intubation was used to
deflate the lung on the operative side. A 5-mm trocar was
inserted at the anterior axillary line, in the fifth intercostal
space, for thoracoscopy. Another 5-mm trocar for the en-
doscopic applier was inserted at the mid-axillary line, in the
second or third intercostal space. Under real-time video
guidance, the parietal pleura over the correspondent sym-
pathetic chain was opened with the hooked diathermy probe.
The sympathetic chain was either transected completely or
clamped by a clip at the T3 level (sympathotomy). Tran-
section was performed with electrocautery, at the T3 rib bed,
and an autosuture endoscopic clip was placed above or below
the T3 rib using the 5-mm endoclip applier (Fig. 1).

Participants

The participants in this study represented a consecutive
series of 289 patients who underwent bilateral thoraco-
scopic sympathotomy at T3 for medically refractory pal-
mar hyperhidrosis at the NTT Medical Center Tokyo
between January 2004 and December 2010. Institutional
review board approval was obtained before any data were
collected. Data including sex, age, and surgical technique
(cutting or clamping) were obtained from the clinical
records.

In May 2013, the patients were asked to fill out ques-
tionnaires to assess operative outcomes after sympathoto-
my, such as the degree of postoperative palmar sweating,
compensatory sweating, satisfaction with the procedure,

Fig. 1 Transection was
performed with electrocautery
at the T3 rib bed (a). An
endoscopic clip was placed
above (b) or below (c¢) the T3
rib
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and any other complications. Written informed consent was
obtained from each patient before completing the ques-
tionnaire. The self-reported degree of postoperative palmar
sweating was graded on a scale from 1 to 4 as follows: 1,
dry; 2, mild; 3, moderate; and 4, complete recurrence. The
severity of postoperative compensatory sweating reported
by the patient was graded on a scale from 1 to 4 as follows:
1, no compensatory sweating; 2, occasional mild sweating;
3, frequent but not troublesome sweating; and 4, frequent
and troublesome sweating that interferes with daily ac-
tivities. The degree of patient satisfaction was also graded
on a scale from 1 to 5 (1, dissatisfied and 5, very satisfied).
The responders to the questionnaire were divided into two
groups, depending on whether they received the cutting or
clamping procedure.

Statistical analysis

The Mann-Whitney U test and y” test were used to identify
the differences between the two groups. The Spearman
rank correlation was used to analyze all correlations
(compensatory sweating, palmar sweating, and patient
satisfaction). Differences were considered significant at
p < 0.05. Results were expressed as mean =+ standard de-
viation values.

Results

No conversion to an open surgical technique was necessary
during the procedure, and there were no cases of operative
mortality. Moreover, there were no patients who experi-
enced pneumothorax requiring postoperative chest-tube
drainage. In all patients, bilateral palmar sweating im-
proved by the next day after the procedure.

Sympatheticchain

= Clip
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Ninety-two patients (31.8 %) responded to our ques-
tionnaire. The demographic data of the patients are listed
in Table 1. Of the 92 patients, 54 underwent cutting of
the sympathetic chain at T3 (cutting group) and 38 un-
derwent clamping of the sympathetic chain at T3
(clamping group).

The two groups were similar with regard to gender
distribution and response rate to the questionnaire but
differed with regard to mean age and follow-up period. The
follow-up period appeared longer in the cutting group; this
may be because we used the clamping technique more
frequently over time, such that many of the cutting pro-
cedures were done prior to the clamping procedures. Pa-
tients in the clamping group were, on an average, younger
compared to those in cutting group.

The incidence of postoperative compensatory sweating
in the cutting group was significantly higher than that in the
clamping group (96.2 and 84.2 %, respectively). However,
whereas no patient in the cutting group had complete re-
currence of palmar sweating, 5 patients (13.1 %) in the
clamping group did exhibit complete recurrence of symp-
toms. There were no significant differences with regard to
the incidence of gustatory sweating, dysgeusia, transient
slightly ptosis, or postoperative persisting pain between the
two groups (Table 2).

Postoperative outcomes are shown in Fig. 2. The de-
gree of postoperative palmar sweating was significantly
lower in the cutting group (1.8 £ 0.8) than in the
clamping group (2.3 £ 0.9). However, postoperative
compensatory sweating was significantly more severe in
the cutting group (3.3 £ 0.8) than in the clamping group
(2.7 £ 1.0). No significant difference in the degree of
patient satisfaction was observed between the cutting
(2.0 £ 1.0) and clamping groups (2.2 £+ 1.0). However,
the percentage of patients with lowest score of satisfaction
(dissatisfied) was significantly higher in the cutting group
(5.5 %) than in the clamping group (0 %). Not surpris-
ingly, the degree of postoperative palmar sweating was
inversely correlated with the degree of patient satisfaction
(R = —0.26). A significant inverse correlation was
similarly obtained between the severity of postoperative
compensatory sweating and the degree of patient satis-
faction (R = —0.36; Fig. 3).

Discussion

The present results demonstrate that bilateral sympathoto-
my by cutting at T3 reduced postoperative palmar sweating
to a significantly greater degree than did sympathotomy by
clamping at T3. In contrast, compensatory sweating after
sympathectomy by cutting was significantly more severe
than that experienced after sympathotomy by clamping.

Several authors have suggested that limiting the extent
of sympathectomy/sympathotomy results in a lower inci-
dence or severity of compensatory sweating and leads to
increased patient satisfaction [3-5, 11]. With respect to
patient satisfaction, the results of a meta-analysis also fa-
vored sympathectomy/sympathotomy at a single level [8].
Recently, several reports and reviews demonstrated that
performing sympathectomy/sympathotomy at the T2 or T3
yields an excellent result for palmar hyperhidrosis and
minimizes the risk of severe compensatory sweating [4, 7,
8, 12, 13]. Sympathectomy/sympathotomy at T4 alone is an
acceptable treatment of palmar hyperhidrosis, but its effi-
cacy is reduced. For these reasons, sympathectomy/sym-
pathotomy at T2 or T3 alone is the recommended surgical
treatment for patients with palmar hyperhidrosis [7, 12].
Based on this evidence, we have recently performed
sympathotomy for palmar hyperhidrosis mainly at the T3
level.

Recent studies comparing the effects of sympathotomy
at the T3 level by cutting or by clamping on postoperative
palmar sweating, compensatory sweating, and patient sat-
isfaction demonstrated that the two methods were compa-
rable in terms of effectiveness and side effects [6, 9]. In
contrast, our data showed that the degree of postoperative
palmar sweating in the cutting group was lower than that in
the clamping group and that compensatory sweating was
more severe in the cutting group than in the clamping
group. These differences may be explained by differences
in the number of clips used in the clamping procedure to
interrupt the sympathetic chain. In procedures used in
previous studies, two clips were placed across the sympa-
thetic chain near the third and fourth ribs [6, 9]. In contrast,
we used one clip above or below the third rib, which might
have resulted in a weaker interruption of the sympathetic
chain.

Table 1 Demographic data of
the patients

Cutting group (n = 54) Clamping group (n = 38)

Age (years) 34.8 + 14.8 274 + 10.3*
Sex (male/female) 18/36 16/22
Follow-up period (months) 95.1 £ 13.1 739 £ 17.9*%
Response rate to the postal questionnaire (%) 34.6 28.5

Values are expressed as mean =+ standard deviation, number of patients or percentage

* p < 0.05, versus the cutting group
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Table 2 Incidence of
postoperative complications

N w £
1 L 1

postoperative palmar sweating
[y
1

Cutting group (n = 54)

Clamping group (n = 38)

Compensatory sweating
No
Occasional and mild
Frequent
Troublesome
Gustatory sweating
Dysgeusia
Slightly transient ptosis
Postoperative persisting pain

Complete recurrence of palmar sweating

52 (96.2 %)
2 (3.7 %)
4 (74 %)

25 (46.3 %)

23 (42.6 %)

23 (42.5 %)
0 (0 %)
3(5.5 %)
0 (%)

0 (0 %)

32 (84.2 %)*
6 (15.8 %)
6 (15.8 %)

18 (47.4 %)
8 (21.0 %)

18 (47.3 %)
0 (0 %)

1 (2.6 %)
2 (5.2 %)
5 (13.1 %)*

The values are numbers of patients (%)

* p < 0.05, versus the cutting group

postoperative compensatory sweating

cutting group

Fig. 2

Fig. 3 Correlations between
postoperative satisfaction and
outcomes for postoperative
palmar sweating and
compensatory sweating

The most important factor influencing postoperative
patient satisfaction is known to be postoperative compen-
satory sweating, which interferes with patients’ quality of
life and causes patient dissatisfaction [6, 14]. In the present
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study, a significant inverse correlation was observed be-
tween the severity of compensatory sweating and the de-
gree of patient satisfaction, and then all the patients who
felt dissatisfied with the cutting group complained of
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severe compensatory sweating. Previous studies have
similarly demonstrated that the degree of patient satisfac-
tion was significantly inversely related to the severity of
compensatory sweating after sympathectomy/sympathoto-
my [15, 16].

The time elapsed after surgery and the recurrence of pal-
mar sweating are the other important factors that negatively
influence postoperative patient satisfaction [2, 14]. In fact,
older age is associated with increased compensatory sweating
[4, 17], which may indirectly decrease patient satisfaction. In
the present study, the cutting group had more severe com-
pensatory sweating, a longer follow-up time after surgery,
and older mean age than the clamping group. However, no
significant difference in the degree of patient satisfaction was
observed between the cutting and clamping groups, possibly
due to the greater recurrence of palmar sweating in the
clamping group canceling out the adverse effect of increased
compensatory sweating in the cutting group.

The main advantage of sympathotomy by clamping as
an alternative method to cutting is its reversibility. Clip
removal can be performed if severe compensatory sweating
occurs and the patient is unsatisfied with the results.
Although the beneficial effect of clip removal is not en-
tirely assured, this method provides the possibility of re-
versing compensatory sweating in these patients [6, 9, 10].
In our series, none of the patients needed clip removal.
Eight patients (21 %) in the clamping group had severe
compensatory sweating, but none of them regretted un-
dergoing the procedures because they were satisfied with
the decrease of palmar sweating. On the basis of the find-
ings of this study, we recommend thoracic sympathotomy
by clamping at T3 rather than that by cutting for the
treatment of refractory palmar hyperhidrosis.

This present study had two limitations. First, it was a
retrospective study based on a questionnaire rather than a
direct medical evaluation. On the other hand, this type of
assessment has the merit that it allows patients to provide
self-reported data in an environment free from medical
influence [18]. Second, the response rate in this survey was
very low (31.8 %). A low percentage of patient responses
sometimes affects statistical accuracy and reduces the va-
lidity of the results obtained. We assume that this low re-
sponse rate resulted from changes in the addresses of these
mostly young patients and to the long follow-up time.
However, there is also a possibility that patients were less
likely to reply if they were dissatisfied with the sympa-
thotomy. While recognizing this as a potential concern, we
do not believe that this could significantly affect the va-
lidity of our results, since there was no significant differ-
ence in the response rate between the cutting and clipping
groups and because responders were demographically
similar to non-responders in terms of age, gender distri-
bution, and follow-up period.

In conclusion, thoracic sympathotomy by clamping at
T3 reduced postoperative palmar sweating in patients with
palmar hyperhidrosis, but to a lesser degree, than did tho-
racic sympathotomy by cutting at T3; however, postop-
erative compensatory sweating was less severe in patients
treated with the clamping method. Nevertheless, both
methods were similar in terms of patient satisfaction. The
degree of postoperative palmar sweating and the severity of
postoperative compensatory sweating were inversely cor-
related with the degree of patient satisfaction.
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