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Experiences in Thoracoscopic Sympathectomy
for Axillary Hyperhidrosis and Osmidrosis

Focusing on the Extent of Sympathectomy

Chung-Ping Hsu, MD; Sen-Ei Shia, MD; Jiun-Yi Hsia, MD; Cheng-Yen Chuang, MD; Chih-Yi Chen, MD

Hypothesis: A more selective sympathectomy can im-
prove the outcome of axillary hyperhidrosis and osmi-
drosis and minimize the potential sequelae.

Design: Retrospective cohort.
Setting: Tertiary care center.
Patients: Between July 1, 1996, and May 30, 2000, 171

patients with axillary hyperhidrosis and osmidrosis were
studied.

plete disappearance of symptoms), good (=50% im-
provement), or poor (<50% improvement).

Results: There were no surgical mortalities in this study.
Twenty-eight group 1 patients (70%), 16 group 2 pa-
tients (29%), and 22 group 3 patients (29%) developed
compensatory perspiration (P<.001). Six group 1 pa-
tients (15%), 1 group 2 patient (2%), and 1 group 3 pa-
tient (1%) developed dry hands (P=.02)} Tn the group

Interventions: [T3-4 sympathectomies were per-
formed in 40 patients (group 1), T4 sympathectomies
were performed in 56 patients (group 2), and T4-5
sympathectomies were performed in 75 patients
(group 3).

Main Outcome Measures: The surgical outcomes were
evaluated by direct patient interview in the outpatient
clinic or by telephone or mail questionnaires. The re-
sults were categorized as excellent (significant or com-

patients, the surgical outcomes were excellent in 21 (52%)
good in 6 (15%), and poor in 13 (32%). In the group
patients, the surgical outcomes were excellent in 29 (52%)
good in 10 (18%), and poor in 17 (30%). In the group
patients, the surgical outcomes were excellentin 53 (71%
good in 11 (15%), and poor in 11(15%) (P=.04).\(Per
centages may not sum to 100 because of rounding.)

g

4-5 sympathectomies provide higher pa]
s

C
tsatisfaction rates in treating axillary hyperhidrosi
and osmidrosis, with fewer sequelae.
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HE ROLE OF thoracoscopic

sympathectomy in treat-

ing palmar hyperhidrosis

has been accepted world-

wide since the introduc-
tion of video-assisted thoracic surgery in
the early 1990s. More than 1400 thoraco-
scopic sympathectomies have been per-
formed in our hospital since 1991. Axil-
lary hyperhidrosis and osmidrosis cause
considerable social and emotional handi-
caps. Since 1995, we have expanded our
indications for performing thoraco-
scopic sympathectomy to treat this disor-
der. Large-scale treatment of axillary os-
midrosis by sympathectomy is rare, and
the proper extent of surgery is not well
established. Different treatment ap-
proaches, including local application of de-
odorant,' excision or suction of apocrine
glands,”* and, more recently, local injec-
tion of botulinum toxin A,*>7 have been

used. From our experience in perform-
ing thoracoscopic sympathectomies, we
applied this technique to patients with ax-
illary hyperhidrosis and osmidrosis and
worked to establish the proper extent of
sympathectomy for this disorder.

— T

There were no surgical mortalities in this
series. Compensatory perspiration devel-
oped in 28 group 1 patients (70%), 16
group 2 patients (29%), and 22 group 3
patients (29%) (P<<.001). Dry hands de-
veloped in 8 patients (6 in group 1, 1 in
group 2, and 1 in group 3) (P=.02). In the
group 1 patients, the surgical outcomes
were excellent in 21 (52%), good in 6
(15%), and poor in 13 (32%). In the group
2 patients, the surgical outcomes were
excellent in 29 (52%), good in 10 (18%),
and poor in 17 (30%). In the group 3
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PATIENTS AND METHODS

GENERAL DATA

Between July 1, 1996, and May 30, 2000, we per-
formed sympathectomies for axillary hyperhidrosis and
osmidrosis in 200 consecutive patients. Twenty-nine
patients with concomitant palmar hyperhidrosis were
excluded from the study. One hundred seventy-one pa-
tients who underwent bilateral thoracoscopic sympa-
thectomies for axillary hyperhidrosis and osmidrosis
were studied. T3-4 sympathectomies were performed
in 40 patients (group 1), T4 sympathectomies were per-
formed in 56 patients (group 2), and T4-5 sympathec-
tomies were performed in 75 patients (group 3). The
patient demographics are listed in the Table.

The surgical outcomes were evaluated by direct
patient interview in the outpatient clinic or by ques-
tionnaires by telephone or mail. A checklist that in-
cluded the degree of improvement, complications, and
distribution of compensatory perspiration was used for
data collection. All patients had been followed up for
at least 3 months (range, 3-49 months; mean, 22.5
months). The outcomes were categorized as excel-
lent (significant or complete disappearance of symp-
toms), good (=50% improvement), or poor (<50%
improvement). Statistical analyses were performed
using Pearson x” test or Fisher exact test (2-tailed), and
differences were considered significant at P<.05.

SURGICAL PROCEDURES

The patient setup and surgical procedures have been
previously reported.® Briefly, the patient was placed in
a 45° semiseated position with 90° abduction of both
upper extremities, under general anesthesia with a
single-lumen endotracheal tube. An Oxypulse meter
(Datex-Engstrom, Helsinki, Finland) was used in pa-
tients for monitoring oxygen saturation during the pro-
cedure. After disconnecting the endotracheal tube from
the ventilation tube, suction was applied to facilitate
pulmonary collapse. The pleural cavity was entered at
the third intercostal space just posterior to the border
of the greater pectoral muscle using a 10-mm thora-
coscope (Stryker Endoscopy, Santa Clara, Calif) with
a 5-mm working channel. The second rib may be lo-
calized by identifying the first internal intercostal
muscle, terminating at the upper border of the second
rib.* The sympathetic trunk was found, and sympa-
thectomies were performed with endoscopic cautery.
Bilateral T3-4 sympathectomies were done in 40 pa-
tients, T4 sympathectomies in 56 patients, and T4-5
sympathectomies in 75 patients. Sympathectomies on
each side can usually be accomplished in 3 to 5 min-
utes. During the apneic period, the anesthesiologist per-
formed pulmonary inflation once the patient’s arterial
oxygen saturation decreased to 90%. Intrapleural air
was evacuated after completion of the bilateral proce-
dures by pulmonary inflation, facilitated by suction ap-
plied to the pleural cavity. It is not necessary to insert
aretained thoracic catheter, unless significant lung in-
jury develops during the procedure. Patients were dis-
charged from the recovery room after a 2-hour obser-
vation and followed up at the outpatient clinic 1 week
later for a wound check and outcome evaluation.

Demographic Data of the 171 Patients
With Axillary Hyperhidrosis and Osmidrosis

Group 1 Group 2 Group 3

Variable (n = 40) (n = 56) (n =75)
Male/female, No. 12/28 13/43 12/63
Age range, (mean) 10-53 (24.5) 12-63(25.5) 8-57(23.2)
Sympathectomies T34 T4 T4-5

Compensatory perspiration, 28 (70.0) 16(286) 22(29.3)
No. (%)

Dry hands, No. (%) 6(15.0) 1(1.8) 1(13)
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Surgical results according to the extent of thoracoscopic sympathectomy. The
overall good to excellent patient satisfaction rates in groups 1 through 3 were
67.5%, 69.6%, and 85.3%, respectively (overall, P=.04; group 1 vs group 2,
P=.83; group 1 vs group 3, P=.03; and group 2 vs group 3, P=.03).

patients, the surgical outcomes were excellentin 53 (71%),
good in 11 (15%), and poor in 11 (15%) (P=.04). (Per-
centages may not sum to 100 because of rounding.) The
surgical results are summarized in the Figure.

— .

Axillary hyperhidrosis, especially when it is associated
with osmidrosis, is a disorder that significantly inter-
feres with a person’s social activities. Reports'®** describ-
ing treatment of this problem have focused on the treat-
ment of palmar hyperhidrosis, with minimal discussion
of axillary hyperhidrosis and osmidrosis. The proper ex-
tent of sympathectomy in the treatment of this condi-
tion is not yet well established.

Most previous reports'®'* have recommended a T3-4
sympathectomy for this disorder, with satisfactory re-
sults in 68% to 89% of patients. The importance of T4 sym-
pathectomy in treating axillary hyperhidrosis was empha-
sized by Masters and Rennie.'> They obtained a 77% success
rate with T2-4 sympathectomies. However, they also in-
dicated thata T5 sympathectomy may be necessary for im-
proved patient satisfaction.’ Our data showed similar out-
comes in group 1 and group 2 patients, but the proportion
of good to excellent results increased to 85% when T4-5
sympathectomies were performed in our later experi-
ence. Although the results in treating axillary hyperhidro-
sis and osmidrosis did not reach the 97.5% satisfaction rate
that was achieved in treating palmar hyperhidrosis,® our
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data support incorporation of the T5 ganglion in treating
axillary hyperhidrosis and osmidrosis, with preservation
of the T3 ganglion. However, this was a retrospective co-
hort study, and comparison of the surgical outcomes of
the procedures is limited by the different periods in-
volved and by personal preference bias. A randomized study
may be necessary to strengthen our recommendations.

Compensatory perspiration is a significant se-
quela, which developed in 95% of patients after T2 sym-
pathectomy for palmar hyperhidrosis.® However, this con-
dition was not as severe after sympathectomy for axillary
hyperhidrosis and osmidrosis. As shown in the Table,
compensatory perspiration developed in 28 (70%) pa-
tients after T3-4 sympathectomies and in 22 (29%) pa-
tients receiving T4-5 sympathectomies. This indicates that
T2 and T3 ganglia affect upper limb perspiration more
significantly than do T4 and T5 ganglia. Consequently,
to minimize compensatory perspiration, T4-5 sympa-
thectomy is the procedure of choice in treating axillary
hyperhidrosis and osmidrosis. On rare occasions, com-
pensatory perspiration becomes intolerable to the pa-
tient. This developed in fewer than 2% of patients re-
ceiving T2 sympathectomy for palmar hyperhidrosis® and
was not observed in this study. However, patients should
be warned of this possible complication before surgery
because of the irreversibility of this sequela.

Dry hands among the patients who underwent T3-4
sympathectomies was another bothersome sequela in ear-
lier experiences. However, by lessening the extent of sym-
pathectomy by one level, the incidence of dry hands be-
comes negligible, without compromising the final
outcome. Transient facial anhidrosis, which may be caused
by upward thermal conduction during transection of the
sympathetic trunk by diathermy, is another sequela; it
occurred in 6.9% of the patients undergoing T2 sympa-
thectomy for palmar hyperhidrosis.® In this study, only
2 group 1 patients and no group 2 or group 3 patients
developed transient facial anhidrosis. This can be attrib-
uted to avoidance of thermal injury by a quick and sharp
sympathetic transection, without further contact with the
proximal cut end.

Recently, local injection of botulinum toxin A has
demonstrated a promising effect in treating palmar and
axillary hyperhidrosis.”” However, the results are incon-
sistent, and successive local injections may be necessary
to obtain a long-term effect. A total dosage of 200 U of
botulinum toxin A per axilla has been recommended to
avoid symptomatic relapse.'®!” The definitive role of this
treatment needs further investigation and may be a treat-
ment option before sympathectomy.

Failed or recurrent cases of axillary hyperhidrosis
and osmidrosis are mostly due to inadequate sympathec-
tomy in the primary surgery, as previously reported.'® Per-
forming a second sympathectomy by extending the area
of ganglion ablation achieved an 80% success rate.'® The
major sequela for the secondary procedure is a more sig-
nificant compensatory perspiration induced by exten-
sive sympathectomy, and patients should be informed of
this before a subsequent sympathectomy.

From this study, we may conclude that T3 to T5 sym-
pathetic ganglia all contribute to axillary perspiration. Ab-
lation of all or part of these ganglions leads to a reduction
in axillary sweating. Based on results of the extent of tho-
racoscopic sympathectomy in the treatment of axillary hy-
perhidrosis and osmidrosis, we suggest that the T3 sym-
pathetic ganglion plays a lesser role in axillary
hyperhidrosis, while the T4 sympathetic ganglion is the
most important contributing factor. With a more selec-
tive sympathectomy by preservation of the T3 ganglion
and ablation of the T5 ganglion, sequelae such as facial
anhidrosis, dry hands, and compensatory perspiration may
be decreased, contributing to overall patient satisfaction.
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