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Abstract

Background The discussions at the surgical levels (sympathectomy levels) about endoscopic thoracic sympathectomy (ETS)
method, which is applied in hyperhidrosis treatment in the present day and acknowledged as the golden treatment method,
continue. Mainly, most of the studies evaluates postoperative early period results. Our aim in this study is to compare the
long-term quality of life depending on the different surgical levels (sympathectomy levels) and evaluate the postoperative
complications.

Methods 165 patients operated due to palmar hyperhidrosis between January 2012 and July 2017 were evaluated. Sympa-
thectomy was performed either by clipping or cauterization and sympathetic nerves included were T2—4, T3—4, or T3 levels.
Data were retrospectively reviewed for complications, factors affecting the postoperative quality of life.

Results Ninety of the patients were male (54.5%) and 75 (45.5%) were female. The level of ganglion block was T2-T4 in
62 patients (37.6%), T3-T4 in 46 patients (27.9%), and T3 in 57 patients (34.5%). Early complications were observed in 27
patients (16.4%). Compensatory hyperhidrosis (CH) was observed in 62 patients (37.6%). There was a significant difference
in the postoperative quality of life according to ETS level (p <0.001). Patients who underwent T2-T4 sympathectomy had
a lower quality of life than patients who underwent isolated T3 or T3-T4 sympathectomy.

Conclusion Based on our results, we recommend performing lower level resections to increase the long-term quality of life
in palmar hyperhidrosis patients. The lower risk of CH and comparable quality of life suggest that T3 sympathectomy is
more effective.

Keywords Sympathectomy - Quality of life - Compensatory hyperhidrosis

Introduction

Hyperhidrosis has become one of the major pathological
conditions that impact and limit human sociocultural rela-
tionships. It is frequently seen in young adults, with more
pronounced symptoms in individuals with an anxiety dis-
order. Patients usually experience more severe symptoms
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in social situations, resulting in avoidance. For this reason,
hyperhidrosis causes social and psychological problems [1].

Although there are conservative medical approaches to
the treatment of hyperhidrosis, surgery is still considered
the most effective treatment. The success rate of sympathec-
tomy in hyperhidrosis is over 95% [2]. There are numerous
studies in the literature on endoscopic thoracic sympathec-
tomy (ETS), though a consensus is yet to be reached on the
appropriate level at which to perform sympathectomy. The
main reasons for this are the development of compensatory
hyperhidrosis (CH) and failure to evaluate patients’ quality
of life in the postoperative period.

The aim of the current study was to compare the postop-
erative satisfaction and long-term quality of life according to
surgical (sympathectomy) level among patients who under-
went ETS for palmar hyperhidrosis in our center.
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Materials and methods

The study was approved by the institutional review board
and conducted in accordance with the principles of the Dec-
laration of Helsinki.

A total of 232 patients who underwent surgery for pri-
mary palmar hyperhidrosis in our hospital between January
2012 and July 2017 were retrospectively evaluated. Of these,
165 patients who presented with isolated palmar hyperhi-
drosis were included in the study. The study flowchart is
shown in Fig. 1.

Patient selection

Preoperative evaluations included routine biochemistry,
coagulation tests and hemogram; T3, T4, and thyroid stim-
ulating hormone (TSH) to assess thyroid functions; and
electrocardiogram (ECG) to assess cardiac functions. Body
mass index (BMI) was also calculated for each patient before
surgery.

A routine assessment of patient satisfaction was per-
formed preoperatively. The patients’ preoperative satisfac-
tion levels were scored between 1 and 5 (5: very low, 4: low,
3: fair, 2: high, and 1: very high).

Surgical technique

Sympathectomy was performed by three different proce-
dures, depending on surgeon’s preference.

Fig. 1 Study flowchart showing
patient selection based on the
exclusion criteria

Following general anesthesia, patients were intubated
with a double-lumen tube. Patients were seated in a 45°
semi-Fowler position. An incision approximately 2 cm in
length was made in the second to third intercostal space at
the anterior axillary line and the thorax was assessed using
a 30° 5-mm thoracoscope (Logic HD, Wolf, Knittlingen,
Germany) via an 11-inch trocar. When necessary, a second
port incision was made in the fourth intercostal space.

After the identification of the sympathetic chain, the
sympathetic ganglion was cut using thermoablation with an
endoscopic hook. In addition, thermoablation was performed
in the segment between the two nerves using the endoscopic
hook. In the clips technique, the sympathetic chain of the
related segment was dissected using the hook and the sym-
pathetic ganglion was clipped using 5-mm endoscopic clips
(Covidien Inc.).

Sympathectomy was performed either by clipping or
cauterization and the sympathetic nerves included were at
T2-4, T3-4, or T3 levels. After the procedure, the air was
removed from the thorax through catheter aspiration. The
procedure was concluded without placing a drain tube. To
reduce postoperative pain, all patients received an intercostal
nerve block with bupivacaine. The patients’ vital signs were
monitored for 24 h postoperatively.

Postoperative follow-up

Treatment success was evaluated using a quality of life
scale developed by Amir et al. [3]. Unlike classic satisfac-
tion assessment, this scale evaluates the patients’ social and
emotional states. The evaluation yields a quality of life score
ranging from 20 to 100, with lower scores reflecting a higher

Patients with hyperhydrosis (HH)
(n=232)

Facial HH (n=14)

Patients excluded (n=67)
Axillary and palmar HH (n=30)

Lost to follow-up (n=20)
Sympatectomy via thoracotomy (n=3)

T2-4 sympathectomy
(n=62)

T3-4 sympathectomy
(n=46)

T3 sympathectomy
(n=57)
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quality of life. Quality of life was considered very low at
scores of > 84, low at 69-84, fair at 52-68, high at 36-51,
and very high at 20-35. The quality of life of the patients
was evaluated in their postoperative first year.

Postoperative complications were categorized as early
or late. Early complications included pneumothorax, hem-
orrhage, bradycardia/arrhythmia, paresthesia, and plegia.
Complications occurring more than 1 month after surgery
due to compensatory hyperhidrosis were considered late
complications. CH was classified as mild, moderate, or
severe.

Statistics

Statistical analyses were performed using IBM SPSS Win-
dows 21.0 software. Numerical variables are expressed as
mean, standard deviation, and median (minimum-maxi-
mum); categorical variables are expressed as numbers and
percentages. Numerical data were evaluated for parametric
test assumptions (normality and homogeneity of variance)
before comparisons. The dependent-samples ¢ test was used
to analyze differences between pre- and postoperative quality
of life scores. The Kruskal-Wallis test was used to compare
the change in the quality of life between the surgical treat-
ment groups. A p value <0.05 was considered statistically
significant.

Results

The patients’” mean age was 22.8 +5.7 (range 18-43)
years. Ninety patients were male (54.5%) and 75 (45.5%)
were female. The mean BMI was 22.4 kg/m?>. A total of
143 patients (86.7%) underwent clipping, and 22 (13.3%)
underwent sympathectomy. The level of ganglion block was
T2-T4 in 62 patients (37.6%), T3-T4 in 46 patients (27.9%),
and T3 in 57 patients (34.5%). A single-port approach was
used for 156 patients (94.5%) and a double-port approach
was used in 9 patients (5.5%). The mean length of hospital
stay was 1.8 +1.0 days.

Preoperative satisfaction levels were very low in 63
patients (38.2%), low in 75 patients (45.5%), and fair in 23
patients (13.9%). Four patients (1.8%) whose preoperative
satisfaction levels were high underwent surgery.

Early complications were observed in 27 patients (16.4%).
The most common complication was pneumothorax, which
occurred in 18 patients (10.9%). Four of these pneumothorax
cases were mild and treated with oxygen. Six patients had a
severe pneumothorax, and eight had a moderate pneumotho-
rax. We used oxygen to resolve the pneumothorax of eight of
these patients, but it did not resolve or increase, so we had
to place a chest drain in these patients. We think that chest

drains were needed because of the injury to the lung paren-
chyma in the operation. The mean time to lung expansion
in patients who had tube thoracostomy was 3.2 +0.4 days.
Hemorrhage not requiring revision was observed in one
patient (0.6%), paresis in two patients (1.2%), forearm plegia
in two patients (1.2%), and postoperative bradycardia requir-
ing medical treatment in one patient (0.6%). There were no
statistically significant differences in complications based on
surgical level, port number, sex, or age (p > 0.05) (Table 1).

CH occurred in 12 patents in the first 3 weeks after sur-
gery. Fifty patients had CH after the first postsurgical month.
CH was observed in 62 patients (37.6%). CH of the back
was most common, affecting 38 patients (23%). CH also
occurred in the feet in 15 patients (9.1%), the abdomen in 15
patients (9.1%), facial area in 6 patients (3.6%), chest area in
8 patients (4.8%), inguinal area in 2 patients (1.2%), and the
gluteal area in 8 patients (4.8%). CH was evaluated as mild
in 18 patients (10.9%), moderate in 16 patients (9.7%), and
severe in 28 patients (17%). The Incidence of CH was signif-
icantly associated with surgical level (p <0.001) (Table 2).

The patients’ mean preoperative quality of life score
according to the Amir quality of life scale was 86.5 +12.5,
and mean postoperative long-term quality of life as assessed
using the Amir scale was 38.8 +16.3. There was a signifi-
cant difference in the postoperative quality of life accord-
ing to the ETS level (p <0.001). Patients who underwent
T2-T4 sympathectomy had a lower quality of life than
patients who underwent isolated T3 or T3-T4 sympathec-
tomy. In subgroup analysis, a comparison of T3 and T3-T4
sympathectomy groups revealed no significant difference

Table 1 Comparisons of early postoperative complications in patients
with palmar hyperhidrosis

Variables Early complications p value
No (138) [ (%)] Yes (27) [n (%)]

Body mass index

18.5-24.9 118 (84.3) 22 (15.7) 0.594

25-30 20 (80) 5(20)

Surgical technique

Sympathectomy 119 (83.2) 24 (16.8) 0.710

Clipping ETS 19 (86.4) 3(13.6)

Sex

Male 74 (53.6) 16 (59.3) 0.591

Female 64 (46.4) 11 (40.7)

Port number

1 132 (84.6) 24 (15.4) 0.157

2 6 (66.7) 3(33.3)

Surgical level

T24 53 (85.5) 9 (14.5) 0.774

T34 37 (80.4) 9 (19.6)

T3 48 (84.2) 9 (15.8)
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Table2 Analysis of factors associated with compensatory hyperhi-
drosis

Variables Compensatory hyperhidrosis p value
No (103) [n (%)] Yes (62) [1n (%)]

Sex

Male 55 (61.1) 35 (38.9) 0.703

Female 48 (64) 27 (36)

Age (years) 22.72+5.69 22.8+5.81 0.963
(Mean +SD)

Body mass index

18.5-24.9 85 (60.7) 55 (39.3) 0.283

25-30 18 (72) 7(28)

Surgical level

T24 24 (38.7) 38 (61.3) <0.001

T34 32 (69.6) 14 (30.4)

T3 47 (82.5) 10 (17.5)

Surgical technique

Sympathectomy 88 (85.4) 55 (88.7) 0.549

Clipping ETS 15 (14.6) 7(11.3)

Table 3 Comparison of postoperative quality of life and surgical level

Variables  T2-4 [n(%)] T3-4[n(%)] T3[n(%)] pvalue
Postoperative quality of life

Very low 3 (100) 0 0 <0.001
Low 5(83.3) 1(16.7) 0

Fair 17 (60.7) 3(10.7) 8 (28.6)

High 13 (52) 10 (40) 2(8)

Very high 24 (23.3) 32 (31.1) 47 (45.6)

in quality of life (p=0.291) (Table 3). There was also no
significant difference in quality of life in terms of port
numbers (p=0.521). There was no statistically significant
difference between quality of life scores in patients who
underwent sympathectomy by clipping and by cauteriza-
tion (p=0.174). Quality of life score was not associated
with BMI (p=0.344). The surgical success rate was 96.9%.
Recurrence was observed in five patients (3%). All patients
with recurrence had undergone T2-T4 sympathectomy.

Discussion

Hyperhidrosis is a pathological condition characterized by
sweating more than necessary for physiologic thermoregula-
tion. Palmar hyperhidrosis causes psychological as well as
social problems and impairs patients’ quality of life. The
condition leads to fear, anxiety, and avoidance of social situ-
ations, and therefore requires treatment [1].

@ Springer

Although there are numerous treatment methods avail-
able, ETS remains the gold standard treatment for hyper-
hidrosis. The most common complication of ETS is CH.
Its incidence varies greatly, with studies reporting rates of
3-98%. This wide range depends on patient heterogeneity,
surgical level, and differences in technique. In most stud-
ies on patients who underwent ETS due to isolated palmar
hyperhidrosis, higher rates of CH were observed when the
T2 sympathetic ganglion was cut [5-7]. Lin et al. [4] found
that CH with T3 sympathectomy was significantly lower
than with T2 sympathectomy (p =0.001). In 2011, Cerfolio
et al. [5] found that CH was better in T3 and T4 sympathec-
tomies compared with T2 in their meta-analysis.

Therefore, the current surgical approach to isolated pal-
mar hyperhidrosis does not include the T2 sympathetic gan-
glion. The prevalence of CH in our study was 37.6%. In
addition, CH was more frequent among patients who had
T2-T4 sympathectomy (p <0.001). Although CH was evalu-
ated as severe in most patients, their postoperative satisfac-
tion levels were found to be high nonetheless.

A lower incidence of CH has been reported in surgical
procedures involving the T3 and T4 sympathetic nerves in
isolated palmar hyperhidrosis. Especially in the meta-anal-
yses performed by Zhang et al. [6], postoperative quality of
life and surgical success rates were higher in patients who
underwent T4 sympathectomy compared with T3 sympa-
thectomy. They also reported that resection of lower level
ganglia reduced complications. However, Ellatif et al. [7]
reported that the satisfaction rates were similar in lower
level resections, and rates of palmar dryness decreased. They
determined that palmar dryness was less common among
those who underwent sympathectomy at the T4 compared
with the T3 level. In contrast, Deng et al. [8] found in their
meta-analysis that the surgical success rate was high, and the
rate of CH was low in sympathectomies performed at the T3
and T3-T4 levels. Another meta-analysis by Cerfolio et al.
[5] showed that cutting the T3 sympathetic nerve was opti-
mal in patients with palmar hyperhidrosis. However, cutting
both the T3 and T4 sympathetic nerves increases the surgi-
cal success rate. Although the risk of CH increases with T3
sympathectomy, isolated T4 sympathectomy does not pro-
vide an adequate reduction in palmar sweating [5] (Table 4).

Consistent with the literature, we had greater surgical
success with isolated T3 and T3-T4 sympathectomies than
with T2-T4 sympathectomies. However, in contrast to the
literature, our success rate was higher in isolated T3 sympa-
thectomies than in T3-T4 sympathectomies, despite similar
long-term quality of life scores in both groups.

In 2009, Yazbek et al. [2] reported better results with T3
than with T2. After this publication, some surgeons in our
hospital avoided cutting the T2 sympathetic nerve. In our
study, the most important reason for having more than one
surgical level and technique stems from the presence and
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Table 4 Evaluation of the literature on treatment of hyperhidrosis

References Ganglion level Number of Compensatory Recurrence (n) Satisfied Follow-up time  Study design
blocked patients (n) hyperhidrosis (n) cases (n) (months)

Yazbek [9] T2 30 30 - - 6 RS
T3 30 29 -

Lee [10] T2 64 43 - 50 - RS
T3 83 36 - 57

Lin [4] T2-4 207 58 - 199 21.2 RS
T3 131 7 - 131

Yang [11] T3 78 55 - - - RS
T4 85 38 - -

Chang [12] T2 86 80 22 78 - RS
T3 78 72 6 75
T4 70 56 16 70

Wolosker [13] T3 35 35 - - - RS
T4 35 25

Li[14] T2-4 115 33 - 103 12 RS
T3 117 25 113

Yazbek [2] T2 30 30 - - - RCT
T3 30 29

Kim [15] T3 56 46 55 - RS
T4 63 11 2 61

Ishy [16] T3 20 20 - - - RCT
T4 20 15 - -

Ellatif [7] T3 129 96 1 - RS
T4 145 41 2 -

Fiorelli [17] T2-T3 23 - - 6 RS
T3 22 0 - -

Joo [18] T3 23 17 8 17 - RS
T4 36 22 9 35

Current T2-4 62 38 3 54 12 RS
T3 57 10 2 48
T34 46 14 0 57

RCT randomized controlled trial, RS retrospective study, T thoracic

preferences of more than one surgeon. Some surgeons prefer
to use the clip method because they believe this technique is
reversible in the event of CH.

Yanagihara et al. [19] reported that CH could not be pre-
vented in either clipping or cauterization procedures, postop-
erative patient satisfaction levels were very good, and there
was no significant difference between the two methods.
Similarly, in our study, we observed no significant differ-
ences between clipping and cauterization in terms of quality
of life, CH, or early postoperative complications.

Although there are many studies in the literature on
video-assisted thoracoscopic surgery (VATS) sympathec-
tomy, very few studies have evaluated the preoperative and
postoperative quality of life. We believe that quality of life
is a more important outcome measure than CH or postopera-
tive complications. In this study, patients who underwent

ETS reported high postoperative quality of life, even in the
presence of CH. In addition, when postoperative quality of
life was evaluated in terms of surgical level, there was a
significant difference in postoperative quality of life between
patients who underwent T2-T4 sympathectomy and those
who underwent T3-T4 and T3 sympathectomy; patients who
had T2 sympathectomy reported much poorer quality of
life. Postoperative quality of life tended to be higher among
patients who underwent T3 sympathectomy when com-
pared with those who underwent T3-T4 sympathectomy,
but the difference was not statistically significant. Dharmaraj
et al. [20] compared pre- and postoperative quality of life
in 50 patients who underwent ETS and reported a signifi-
cant change in the quality of life postoperatively. In a 2012
study, Wolosker et al. [21] evaluated the quality of life of
453 patients who underwent ETS at 30 days postoperatively
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and at 5 years and found that quality of life was as good at
5 years as after the first month. In 2016, Menna et al. [22]
conducted a study of 216 patients with axillary and palmar
hyperhidrosis and also concluded that long-term postopera-
tive quality of life of patients was comparable to the short-
term quality of life. In these studies, CH and recurrence were
the main factors affecting the postoperative quality of life.
In addition, most studies on quality of life did not include a
comparative evaluation of sympathectomy surgical level and
long-term quality of life.

Limitations

The main limitations of the study are its retrospective design.
The presence of more than one surgeon and performing dif-
ferent procedures according to the preferences of these sur-
geons create bias in the study.

Conclusion

Our findings indicate that postoperative quality of life was
lower and CH was higher in patients with palmar hyper-
hidrosis who underwent T2 sympathectomy compared
with those who underwent T3 and T3—4 sympathectomies.
Based on our results, we recommend performing lower level
resections to increase the long-term quality of life in these
patients. Unlike previous studies, we observed a lower rate
of CH among patients who underwent T3 sympathectomy
than those who underwent T3-T4 sympathectomy. How-
ever, long-term quality of life was similar at both levels. The
lower risk of CH and comparable quality of life suggest that
T3 sympathectomy is more effective. However, this should
be corroborated with large, prospective randomized studies
on this subject.
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