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ORIGINAL ARTICLE

Endoscopic versus transaxillary thoracic
sympathectomy for primary axillary and
palmar hyperhidrosis and/or facial blushing:

5-year-experience

Abstract Thoracic sympathectomy
is effective in the permanent cure of
primary axillary and palmar hyper-
hidrosis and facial blushing, which
can be so troublesome for patients
that their social and professional
relations can be affected. Between
October 1988 and April 1994, a total
of 50 thoracic sympathectomies

(10 surgical and 40 endoscopic) were
performed on 5 and 23 patients, re-
spectively. The operations were per-
formed unilaterally, followed by the
contralateral intervention after a pe-
riod of 6-8 weeks. The thoracic gan-
glia T2-T5 were resected for hyper-
hidrosis. If the patient suffered from
blushing, the lower 1/3 of the stellate
ganglion was also resected. Postop-
eratively, all the operated limbs were
warm and dry. In the group of pa-
tients who were operated bilaterally,
only one had persistent facial blush-

ing. The efficacy for blushing in this
series was therefore 93.3%. The late
relapse rate of sympathetic activity
was 14.3%. Compensatory sweating
was seen in 67%, gustatory sweating
in 37.5% and phantom sweating in
29% of the patients. None of them
considered these side effects to be
troublesome. Although there is no
difference between transaxillary tho-
racic sympathectomy and the endo-
scopic intervention in terms of effi-
cacy, the latter is associated with less
postoperative pain, shorter hospital
stay and a rapid recovery. The tho-
racic sympathectomy is the treatment
of choice for primary hyperhidrosis
and excessive facial blushing.

[Eur J Cardio-thorac Surg (1996)
10:168~-172]
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Endoscopic thoracic sympathectomy is a procedure which
has rapidly gained popularity in the last decade. It is espe-
cially effective in the permanent cure of primary axillary
and palmar hyperhidrosis and facial blushing. Facial blush-
ing itself is a normal reaction which does not require any
therapy. The mechanism of blushing is still unknown. The
reason why some people blush extraordinarily have been
explained by hypersensitivity of their cardiovascular
system in reacting to emotional stimuli. Another theory is
increased filling of the superficial venous plexus and/or ar-
teriolar dilatation caused by a cerebral inhibition of the
vasoconstrictor tone [17]. This physiological response can
be so troublesome for patients that their social and profes-
sional relations can be effected. Essential hyperhidrosis.

excessive sweating of the body parts, mostly of axillae and
palms of the hands is an unpleasant condition of unknown
origin with a prevalence of 0.6—-1% [3]. It is mainly a prob-
lem of young people in the second or third decade of life,
usually starting in puberty. Just like facial blushing, this
entity also has an impact on social and professional life
and may lead to emotional problems (i.e. wetness of
clothes, difficulty in shaking hands, in writing, etc).
Facial blushing and hyperhidrosis are relatively subjec-
tive problems. Treatment is almost always determined by
the degree to which a patient suffers. Due to the common
course of vasomotor and sudomotor fibers, hyperhidrosis
is accompanied by blushing in 50% of the cases. Concom-
itant ipsilateral facial blushing is largely eliminated — and
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often diminshed contralaterally — by thoracic sympathec-
tomy. In our referral center, thoracic sympathectomy has
been performed for facial blushing and hyperhidrosis in
the last decade. The purpose of this study is to present our
results during the last 5 years.

Patients and methods

Between October 1988 and April 1994, a total of 50 thoracic sym-
pathectomies (10 surgical and 40 endoscopic) were performed on 5
and 23 patients, respectively. The data are given in Table 1.

All the patients were evaluated by the Department of Endocri-
nology. A chest X-ray was performed to exclude apical pleural dis-
ease which may suggest the presence of adhesions. The operations
were performed unilaterally, followed by the contralateral interven-
tion after a period of 6—8 weeks. The surgical sympathectomies were
performed via the transaxillary approach. Operations were per-
formed surgically from October 1988 to April 1991 and afterwards
thoracoscopically. We used the transaxillary approach for open tho-
racic sympathectomy, because of good exposure of the anatomy and
better cosmetic results.

For thoracoscopic sympathectomy, the patient is anesthesized us-
1ng a double-lumen endotracheal tube and placed on the operating
table in the lateral decubitis position with fixation of the upper arm,
which is abducted to 90 °. Three trocars are introduced over the third
intercostal space, on the posterior, the mid-axillary and the anterior
axillary lines. The first two are used for instrumentation, and the thard
for the thoracoscope. The lung is slowly deflated using a Verres's
needle, by introducing 0.5-1.0 1 carbondioxide (CO,) into the intra-
pleural space, with a maximum pressure of 4 mmHg. The Verres’s
needle is then removed and the thoracoscope nserted After identifi-
cation of the sympathetic chain, the thoracic ganglia T2-T5 and their
interconnecting fibers are resected for hyperhidrosis. If the patient
suffers from blushing, the lower 1/3 of stellate ganglion is also re-
sected. A 12 Charriere drain is placed thorugh the incision on the

Table 1 Patient data

Surgical Thoracos-
sympathec- copic
tomies sympathec-
tomies
Total no of operations 10 40
Bilateral 5 17
Unilateral 0 6
Total no. of patients 5 23
M/F 2/3 9/14
Age range (years) 22-43 15-48
Average age (years) 32.6 30.9
Follow-up (months) 43-60 0-30
Average follow-up (months) 52.2 11.2
Operation indication
Blushing 0 4
Hyperhidrosis 1 7
Both 4 12
Complications
Horner’s syndrome 1 1
(unilat. transient)
Neuralgia 1 4
Pneumothorax 0 1
Winged scapula (transtent) 4 0

posterior axillary line, under direct camera vision before the lung 1s
reinflated.

All specimens were histologically examined. A postoperative
chest X-ray was routinely performed after removal of the drain. Most
of the patients left hospital the day after the endoscopic operation.
They were interviewed to assess their satisfaction with the technique.
Responses concerning efficacy of the procedure were graded as ex-
cellent, good, some 1mprovement or no change 1n relation to each
patient’s preoperative state for each limb being treated. The cosmet-
ic outcome was graded as excellent, satisfactory or poor. Responses
concerning the efficacy were either excellent or good in all patients,
except for one with blushing. Responses for cosmetic outcome were
either excellent or satisfactory, as well. We therefore considered the
outcome to be either satisfactory or not.

Results

Immediate results: Postoperatively, all the operated limbs
were warm and dry.

Complications: The complications are listed in Table 1. We
had no perioperative mortality.

Efficacy: The long-term data are given in Table 2. Of the
15 patients who were operated bilaterally due to blushing
with or without hyperhidrosis, only one had facial blush-
ing, postoperatively. So, the efficacy for blushing in this
series is 93.3%. The patients with blushing, who have on-
ly been operated unilaterally so far are not included in the
evaluation. A total of 24 patients were operated due to hy-
perhidrosis of the palms and/or axillae with or without
blushing. All were satisfied with the results. From this
group, three patients noticed the return of moderate sweat-
ing 10 months after the operation. None of them consid-
ered this so troublesome as the situation before the opera-
tion. The late relapse rate of sympathetic activity is 14.3%.

Cosmetic aspect: Both groups of patients considered the
operation scars acceptable, as they were hardly visible.

Table 2 Indication and method of sympathectomy according to
available long-term data

Endoscopic  Surgical Total
sympathec-  sympathec-
tomies tomies
No. of patients with
available long-term data 19 5 24
Patients with
hyperhidrosis® 16 5 21
Patients with
blushing® 11 4 15

* Patients with hyperhidrosis with or without blushing
® Patients with blushing with or without hyperhidrosis, bilaterally
operated
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Side effects: Compensatory sweating was seen in 67%
(16/24) of the patients. Gustatory sweating was experi-
enced by 37.5% (9/24) of the patients. Phantom sweating
was also recorded in 29% (7/24). None of them considered
these side effects to be troublesome.

Discussion

Thoracic sympathectomy is effective as a permanent cure
of primary axillary and palmar hyperhidrosis and facial
blushing. Although it can be used for treatment of vaso-
spastic conditions of the fingers, it has proven to be less
effective for these conditions, which usually depend on the
progression of the underlying disease [17, 24]. Other indi-
cations for thoracic sympathectomy are sympathetic dys-
trophy, blue finger syndrome and cardiac disease [2, 6, 14,
24, 47]. Thoracic sympathectomy for cardiac problems
such as angina pectoris, tachycardia etc. is experimental
and there have been no reports of endoscopic procedures
for these indications yet [36, 58].

In the literature, a less commonly described indication
for thoracic sympathectomy is excessive facial blushing.
Blushing and sweating are generally considered to be re-
lated to vasomotor and sudomotor innervation. The pre-
ganglionic neurons related to the vasomotor and sudomo-
tor activity of the face originate in the spinal cord segments
C8-L2 and the post-ganglionic fibers ascend mainly in the
cervical sympathetic trunk and reach their organs via dif-
ferent routes. The exact physiopathological mechanism of
blushing is unknown. Blushing and hyperhidrosis together
are seen in almost half of the cases, probably due to a com-
mon course of vasomotor and sudomotor fibers.

There are various etiological factors which may lead to
hyperhidrosis. For this reason, preoperative endocrinolog-
ical and neurological screening of all patients is necessary
to rule out neurological and endocrinological disorders
such as ischemic, hemorrhagic or traumatic lesions of the
central or peripheral nervous system, pheochromocytoma,
hormone-producing malignancies, hyperthyroidism, di-
abetes mellitus and congenital neurodermal malformations
[5,8,18,20,25,29,31,39-41, 44, 45,50, 51, 54, 56]. Ha-
martoma of the eccrine glands can cause unilateral hyper-
hidrosis [30, 49]. Many different therapies have been used.
Being triggered by emotional stimuli, this condition is
treated with sedatives, sympatholytic and anticholinergic
agents [55, 56]. However, pharmacotherapy seems to be of
limited value, due to intolerable side effects. For hyperhid-
rosis, topical application of various chemicals has been ad-
vocated with little success [33, 37, 46]. Excision of axillary
sweat glands is sometimes performed [16]. Behavioral ther-
apy and psychotherapy can also have limited success [17].

Different methods of thoracic sympathectomy, such as
open surgical intervention, thermocoagulation, CO, laser
irradiation and chemical ablation with alcohol injection

have been under investigation for several decades, with
various rates of success. Although originally encouraging,
chemical sympathectomy with ultrasound or computed to-
mography (CT) guidance has lately been abandoned due
to long-term relapses [1, 4, 13, 60]. The percutaneous de-
struction of the thoracic sympathetic ganglia by either ra-
diofrequency or thermocoagulation, and endoscopic fiber-
optic laser irradiation have shown convincing short-term
results, but these methods need to be further investigated
in the long term [7, 11, 27, 28, 59]. Surgical thoracic sym-
pathectomy for hyperhidrosis has been widely accepted
due to 1ts immediate as well as in long-term effectiveness.
However, limited patient satisfaction due to postoperative
pain, scar formation, risk of damage to large vessels and
nerves, and morbidity up to 20% with a wide spectrum of
complications following axillary thoracic sympathectomy
have led to the search for a less invasive method [21. 23,
26,42, 43].

In our experience, the excision of the lower 1/3 of the
stellate ganglion and thoracic sympathetic ganglia from T2
to TS seem to be sufficient to achieve a satisfactory result.
Although it increases the risk of Horner’s syndrome, exci-
sion of the lower 1/3 of the stellate ganglion is essential to
cure blushing [23]. The extent of ganglion excision has al-
ways been a subject for discussion. The determination of
the optimal degree of sympathetic denervation is difficult
because of the anatomic variability of the sympathetic
chain [48]. Some authors perform extensive denervation
from T1 to T6, whereas others find ablation of only T2 suf-
ficient [32, 34, 35, 53]. From the anatomical point of view,
Drott [14] proposes ganglionectomy of T2 and T3 for the
sympathetic denervation of the hand and adds T4 for the
axillary region. Most authors actually agree about excision
of the thoracic ganglia from T2 to T4 for optimal sympa-
thetic denervation of the upper limb. The immediate suc-
cess rate of thoracic sympathectomy in hyperhidrosis var-
ies from 92% to 100% {2, 6, 14, 15, 21, 23, 43, 47]. The
reasons for failure and recurrence in the early phase are
partial coagulation or excision of the sympathetic chain.
We prefer excision to coagulation.

There is controversy about the long-term efficacy of tho-
racic sympathectomy. Although some authors claim that re-
lapse after a successful sympathectomy is unlikely [22],
others have documented the probability of late recurrences
due to sensitization (supersensitivity) produced by section
of postganglionic fibers [9, 12, 19]. In spite of the success-
ful immediate results, Hashmonai et al. observed recur-
rence of hyperhidrosis within 2-18 months after the oper-
ation in 6.5% of the patients [23]. There is no further indi-
cation for resympathectomy from such a relapse. In our se-
ries, 3 of 21 patients operated for hyperhidrosis had some
degree of sweating start approximately 10 months after sur-
gery. The rate of late recurrence in our series for hyperhid-
rosis was 14.3% after an average follow-up of 32 months.

Thoracic sympathectomy is associated with interesting
side effects. The most common one is compensatory sweat-
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ing (excessive sweating in the lower half of the body),
which is probably a thermoregulatory response [52]. In our
group of patients, 67% of the patients seemed to experi-
ence this. All accepted this as a relatively minor problem,
compared to the original one. In the literature, the inci-
dence of compensatory hyperhidrosis varies from 10 to
75% [2, 7. 14, 19]. Gustatory sweating (increased sweat-
ing of the face while eating, especially triggered by spicy
food) has also been reported in from 8 to 48% of the cases
by various authors [2, 14, 15, 23], which was in concor-
dance with our findings (37.5%). This symptom was not
very disturbing for the patients. Phantom sweating (per-
ception of sweating despite its absence) is thought to be of
cerebral origin and the exact mechanism is not clear. It has
been observed in 10-48% of patients [14] and 29% in our
group of patients.

To our surprise, except for one patient with compensa-
tory and another one with gustatory sweating, the patients
were not aware of the side effects until our questionnaire.
They admitted to having the side effects after detailed de-
scription of these. None of them found the side effects trou-
blesome in their social lives, especially compared to the
original problem.

Complications after endoscopic interventions are lim-
ited. These are permanent or transient Horner’s syndrome,
pneumothorax (rarely requiring dramage), bleeding lead-
ing to hematothorax and areas of numbness and neuralgia

due to damage to intercostal nerves [9, 15, 35]. Most of
these complications are self-limited, having no permanent
clinical impact at all. Although we have chosen unilateral
intervention followed by the contralateral side in 6-8
weeks time, due to possible serious complications after a
bilateral thoracotomy or a thoracoscopy, some other au-
thors have had good results with bilateral interventions in
the same session [10, 13, 15, 38, 57].

After thoracoscopic sympathectomies, most patients
leave the hospital after an overnight stay. Most of them
start working as quickly as 1 week after the operation. Fol-
lowing the transaxillary thoracic sympathectomies, the av-
erage hospital stay was 5.9 days, and most of the patients
could start working after 6-8 weeks. Postoperative anal-
gesics were necessary for less than 1 week after the endo-
scopic intervention, whereas the patients who had under-
gone open surgery had to continue with analgesics for at
least 3 weeks. No pulmonary problems were encountered
in either group. In conclusion, therefore, thoracic sympa-
thectomy is a well-tolerated procedure, which is cosmeti-
cally convenient, safe and efficient. Although there is no
difference between transaxillary thoracic sympathectomy
and the endoscopic intervention in terms of efficacy, the
latter is associated with less postoperative pain, shorter
hospital stay and arapid recovery. The endoscopic thoracic
sympathectomy is the treatment of choice for primary hy-
perhidrosis and excessive facial blushing.
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