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Abstract

Purpose Endoscopic thoracic sympathectomy (ETS) for
the treatment of palmar hyperhidrosis is generally per-
formed at one or two levels ranging between T2 and T4;
however, compensatory sweating (CS) is an occasional
bothersome side effect. The aim of our study was to
evaluate the association between the extent of ETS and the
degree of postoperative CS and palmar sweating, as well as
patient satisfaction.

Methods The participants represented a consecutive ser-
ies of 76 patients who underwent bilateral ETS for palmar
hyperhidrosis at level T2 and/or T3. Patients were inter-
viewed by postal questionnaires to assess their self-repor-
ted degree of postoperative palmar sweating and CS and
their outcome satisfaction. Of the 53 patients who replied
to the postal questionnaire, 25 underwent bilateral ETS at
one level (group A), and 27 underwent bilateral ETS at two
levels (group B). One patient who underwent asymmetrical
sympathectomy was excluded.

Results  The degree of postoperative palmar sweating was
significantly lower in group B than in group A. The
severity of CS was significantly higher in group B than in
group A. The severity of CS was significantly inversely
correlated with the degree of patient satisfaction. However,
the degree of postoperative palmar sweating was not cor-
related with the degree of patient satisfaction.
Conclusions Compared to ETS at two levels, single-level
ETS of T2 or T3 reduces postoperative palmar sweating to
a milder degree, and causes CS to a less severe degree. The
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severity of CS is inversely correlated with the degree of
patient satisfaction.

Keywords Thoracic sympathectomy -
Postoperative compensatory sweating and
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Introduction

Endoscopic thoracic sympathectomy (ETS), generally
performed at one or two levels ranging between T2 and T4,
is an effective treatment approach for palmar hyperhidro-
sis; however, postoperative compensatory sweating is an
occasional bothersome side effect [1-7]. To the best of our
knowledge, few reports describe the correlation between
the extent of thoracic sympathectomy and the degree of
postoperative compensatory sweating. Here, we hypothe-
sized that the extent of thoracic sympathectomy could
determine the severity of postoperative compensatory
sweating and the degree of postoperative palmar sweating
and correlate with patient satisfaction. The aim of our study
was to evaluate the association between the extent of tho-
racic sympathectomy and these postoperative outcomes.

Methods

The participants in this study represented a consecutive
series of 76 patients (53 females and 23 males; age range,
1542 years) who underwent bilateral thoracoscopic sym-
pathectomy for medically refractory palmar hyperhidrosis
at Nagasaki University Hospital from September 1, 1997 to
August 31, 2005. Institutional Review Board approval was
obtained before all data collection and postal questionnaire.
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Data including sex, age, and surgical technique (extent and
level of sympathectomy) were obtained from clinical
records.

Between August 2005 and 2008, patients were inter-
viewed by postal questionnaires to assess postoperative
outcomes after sympathectomy, such as their degree of
palmar sweating, postoperative compensatory sweating,
overall satisfaction, and complications. Written informed
consent was obtained from each patient before completing
the questionnaire. The self-reported degree of postopera-
tive palmar sweating of both hands was assessed using a
numerical rating scale that ranged from O to 10, whereby 0
indicated no sweating and 10 indicated the same degree of
sweating as before the surgery. The postoperative palmar
sweating score was calculated as the average of the degree
on each hand. The patient’s self-reported severity of
postoperative compensatory sweating was graded on a
scale ranging from 1 to 5 as follows: 1 = no compensatory
sweating, 2 = occasionally noticed a little, 3 = always
aware but not troublesome, 4 = troublesome but controlled
by clothing, and 5 = severe dripping sweat leading to
extreme burden and interference with daily activities. The
degree of patient satisfaction was also graded on a scale
ranging from 1 to 5 (1 = dissatisfied, 5 = very satisfied).

Fifty-three patients (69.7 %) replied to the postal ques-
tionnaire. Demographic data of the patients are listed in
Table 1. Of these 53, 25 underwent bilateral sympathec-
tomy at one level and were classified into group A and 27
underwent bilateral sympathectomy at two levels and were
classified into group B. One patient who had undergone
asymmetrical sympathectomy (right T2 and left T3) was
excluded.

Surgical procedure
The procedure was performed under general anesthesia in
the supine position with arms extended; double-lumen

endotracheal intubation was used to enable deflation of the
lung on the operative side. Palmar cutaneous blood flow

Table 1 Demographic data of the patients

Group A (n = 25) Group B (n = 27)

Age (years) 20.8 £ 5.6 24.1 £ 7.1
Sex (M/F) 7/18 8/19
Follow-up period (months) 20.3 &+ 6.4 553 £ 11.0*%
Level of sympathectomy

Bilateral T2 21 -

Bilateral T3 4 -

Bilateral T2 and T3 - 27

Values are mean £ SD or n
* p <0.01 vs. group A

monitors were applied bilaterally (PeriFlux 4001 Mas-
ter™; PERIMED, Sweden). A port was made for the
insertion of endoscopic instruments in the midpoint of the
anterior axillary line and midclavicular line at the level of
the fifth intercostal space. Another port was made in the
midaxillary line at the level of the third intercostal space
for the introduction of an electrical hook. The sympathetic
chain was identified at the level of the crossing of the
second and third costal heads. The parietal pleura was
opened with an electrical hook. The sympathetic chain was
transected completely at the level of the second (T2) and/or
third (T3) rib bed, but the ganglion was left intact. Fol-
lowing sympathectomy, we confirmed the increase of
palmar cutaneous blood flow in all patients. No conversion
to open technique was necessary, and there was no oper-
ative mortality. No patients had pneumothorax requiring
chest tube drainage postoperatively. In all patients, bilateral
palmar sweating improved 1 month after the procedure.

Statistical analysis

The Mann—Whitney U test was used to clarify the differ-
ences between the two groups. The Spearman rank corre-
lation was used to analyze all correlations (compensatory
sweating, palmar sweating, and patient satisfaction). Dif-
ferences were considered significant at p < 0.05. Results
are expressed as mean £ SD.

Results

The two groups were similar with regard to mean age and
gender distribution but differed with regard to their follow-
up period and the extent and level of sympathectomy. In
group A, bilateral sympathectomy was performed at the
level of T2 in 21 patients and at T3 in 4 patients. In group
B, all patients underwent bilateral sympathectomy at both
T2 and T3. The follow-up period was longer in group B
because these patients underwent sympathectomy at an
earlier date (1997-2001) compared to patients in group A
(2001-2005).

Postoperative compensatory sweating occurred in all
patients of both groups. There was no significant difference
with regard to the incidence of each postoperative com-
plication between the two groups.

Postoperative outcomes are shown in Fig. 1. The post-
operative palmar sweating score was significantly lower in
group B (0.8 £ 1.5) compared to group A (3.2 + 2.5). The
severity of postoperative compensatory sweating was sig-
nificantly higher in group B (4.0 &= 1.0) compared to group
A (3.0 £ 0.7). There was no significant difference with
regard to the degree of patient satisfaction between group
A (3.8 £ 1.2) and group B (3.6 £ 1.3). The severity of
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Fig. 1 Postoperative outcomes. *p < 0.01 versus group A
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postoperative compensatory sweating was significantly
inversely correlated with the degree of patient satisfaction.
However, the postoperative palmar sweating score was not
correlated with the degree of patient satisfaction (Fig. 2).

Discussion

The present results demonstrate that bilateral thoracic
sympathectomy at two levels (T2 and T3) reduces post-
operative palmar sweating to a significantly greater degree
compared to sympathectomy at one level. However, the
severity of compensatory sweating after bilateral sympa-
thectomy at two levels was significantly greater compared
to sympathectomy at one level.

Some studies have reported on the relationship between
the extent of thoracic sympathectomy and the severity of
postoperative compensatory sweating. Several authors
have suggested that the limited extent of sympathectomy
results in a lower incidence or severity of compensatory
sweating [1-3, 5]. Conversely, other authors have reported
that limited sympathectomy does not reduce the incidence
or severity of compensatory sweating [6—8]. However,
these studies did not include a group of patients who
underwent single-level sympathectomy. The present results
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demonstrate that the severity of compensatory sweating is
reduced by sympathectomy performed at a single level
compared to multiple levels.

In the present study, there was a significant inverse corre-
lation between the severity of compensatory sweating and the
degree of patient satisfaction. One of the most troublesome
side effects of thoracic sympathectomy is compensatory
sweating, which interferes with the patient’s quality of life and
causes patient dissatisfaction [9—11]. Chang et al. [12] dem-
onstrated that the degree of patient satisfaction is significantly
inversely related to the severity of compensatory sweating after
sympathectomy, which supports our results.

Besides compensatory sweating, reoccurring postop-
erative palmar hyperhidrosis and excessive dry hands are
other influential factors that influence the degree of
postoperative patient satisfaction [9, 10]. It is natural for
patients to feel dissatisfaction if palmar hyperhidrosis
recurs. Excessively dry hands are also a cause for dis-
satisfaction because they are inconvenient in daily life
activities. Liu et al. [13] claimed that it is important to
maintain a slight degree of moisture in the hands
because excessively dry hands decrease the degree of
patient satisfaction. In the present study, some patients
complained of excessively dry hands, which likely
influenced our finding of no correlation between the
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postoperative palmar sweating score and the degree of
patient satisfaction.

Patient satisfaction may decrease with time because of
postoperative recurrence of palmar hyperhidrosis or
continuing severe compensatory hyperhidrosis [14]. Thus,
the significant difference with regard to the follow-up
period between group A and group B might have impacted
patient satisfaction in the present study. For example, some
patients who underwent sympathectomy at two levels
complained of continuing severe postoperative compensa-
tory sweating, which led to postoperative dissatisfaction
and regret. On the basis of the findings of this study, we
recommend sympathectomy at one level rather than at two
levels for the treatment of refractory palmar hyperhidrosis.

In conclusion, thoracic sympathectomy at a single level
of T2 or T3 reduces postoperative palmar sweating to a
milder degree and causes compensatory sweating to a less
severe degree compared to thoracic sympathectomy at two
levels. The severity of compensatory sweating is inversely
correlated with the degree of patient satisfaction.
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