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Introduction: Palmaris hyperhidrosis is a disorder mediated by the
sympathetic nervous system. It causes excessive sweating. This study
evaluated the safety, efficacy, and outcome after thoracoscopic sym-
pathectomy in patients with palmaris hyperhidrosis.

Methods: We reviewed the medical records of 18 patients (10 male)
who underwent bilateral thoracoscopic sympathectomy between July
1998 and June 2001.

Results: The patients’ mean age was 34 years. No conversions to
thoracotomy occurred. Three 2- to 5 mm trocars were used. The
thoracic sympathetic chain was resected from ganglia T2-T4, except
in one patient with axillary hyperhidrosis requiring resection to T5.
The mean operating time was 112 minutes, the mean blood loss was
50 ml, and the mean postoperative hospital stay was 1.2 days. Two
patients had a unilateral pneumothorax requiring tube thoracostomy;
one patient developed a chest wall hematoma at a trocar site that
resolved without treatment, and one patient developed a transient
unilateral Horner’s syndrome. There have been no hospital readmis-
sions. After a mean follow-up period of 14 months, 11 patients
(56%) reported compensatory sweating. Sixteen patients (89%) were
satisfied with their outcomes. One patient was dissatisfied because
of excessive compensatory sweating, and another continues to have
mild unilateral sweating on one hand and compensatory sweating of
the face.

Conclusion: Thoracoscopic sympathectomy is a safe and effective
alternative treatment for palmaris hyperhidrosis. Compensatory
sweating occurs in more than 50% of patients but is tolerable in
most. The majority of patients are satisfied with their short-term
outcomes.

Department of General Surgery, Carolinas Medical Center; and Charlotte
Spine and Neurosurgery, Charlotte, NC.

Reprint requests to Brent D. Matthews, MD, Carolinas Laparoscopic and Ad-
vanced Surgery Program, Carolinas Medical Center, P.O. Box 32861, Char-
lotte, NC 28232-2861. Email: Brent.Matthews(@carolinashealthcare.org

Accepted October 28, 2002.
Copyright © 2003 by The Southern Medical Association
0038-4348/03/9603-0254

254

Essential hyperhidrosis is a condition of unknown origin
that causes excessive sweating, which is defined by a
sweat production rate of 8 to 15 pg/cm?min.'” Severe es-
sential hyperhidrosis commonly occurs in the palmar, axil-
lary, facial, plantar, and truncal regions and can cause pro-
fessional, psychological, and social problems.!**> The
incidence in the general population is estimated to be 1 in
100.® Medical treatments can be effective for mild essential
hyperhidrosis but are ineffective with severe cases. Patients
who are severely affected may require surgical treatment to
resect the sympathetic ganglia that innervates the sweat
glands.?

Thoracoscopic sympathectomy has been an effective sur-
gical method for treating patients with essential hyperhidrosis
and other sympathetically mediated disorders, including re-
flex sympathetic dystrophy (now commonly referred to as
complex regional pain syndrome), chronic pancreatitis, and
long QT syndrome.' Past surgical options for the treatment of
patients with these conditions required open thoracotomy or
large posterior incisions.' For this reason, physicians were
reluctant to recommend surgery for these patients who do not
have a life-threatening disorder. Thoracoscopic sympathec-
tomy, however, is a minimally invasive procedure requiring
only three 2- to S-mm incisions to view the sympathetic chain
for dissection. In addition to better cosmetic results, potential
advantages include shorter recovery time, shorter length of
hospital stay, and reduced morbidity. The purpose of this re-
port is to evaluate the efficacy, safety, and short-term results
of thoracoscopic sympathectomy for palmaris hyperhidrosis.

Key Points

« Thoracoscopic sympathectomy is a safe and effective
alternative treatment for palmaris hyperhidrosis.

» Compensatory sweating occurs in more than 50% of
patients but is tolerable in most patients.

* Almost 90% of patients are satisfied with their short-
term outcome.
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Patients and Methods

Indications Endoscopic Thoracic Sympathectomy

We reviewed the medical records of 18 patients who
underwent bilateral thoracoscopic sympathectomies between
July 1998 and June 2001. All patients had palmaris hyperhi-
drosis, and one patient had concomitant axillary hyperhidro-
sis. The criteria for including patients undergoing the opera-
tive procedure were based on the severity of the patient’s
hyperhidrosis. Patients were offered thoracoscopic sympa-
thectomy after medical and nonsurgical treatments had failed
or if they had longstanding or severe disease.

Positioning and Placement of Ports

Early in our series, the patient was placed in supine, with
both arms abducted 90 degrees to expose both axillary re-
gions. Both the surgeon and the assistant stood on the oper-
ative side of the patient, with a video monitor placed on the
opposite side of the table. To provide better access to the
axillary region, patients were subsequently placed in the lat-
eral decubitus position. Both the surgeon and the assistant
stood facing the patient and the video monitor. When one side
was completed, the patient was turned to the opposite lateral
decubitus position to approach the opposite hemithorax. The
thoracoscopic sympathectomy technique consisted of three
ports arranged in a triangular fashion. Depending on the size
and muscularity of the patient, 2- to 5-mm ports (U.S. Sur-
gical Corp., Norwalk, CT) were used.

The Endoscopic Thoracic Sympathectomy
Procedure

The lung on the operative side was deflated using general
anesthesia with double-lumen endotracheal intubations. If the
lung failed to depress completely, CO, insufflation was ad-
ministered to pressurize the pleural space to 5 mm Hg. After
the left lateral chest and axilla were prepped, a 5-mm trocar
was placed in the anterior axillary line at the 5th to 6th in-
tercostal space. A 30-degree angle, S-mm endoscope was
then inserted to view the pleural space and to allow visual
placement of the other ports. Two more trocars were then
placed, one in the anterior axillary line at the 3rd to 4th
intercostal space and the other in the midaxillary line at the
6th or 7th intercostal space.

Once the trocars were in place, the sympathetic ganglia
and the thoracic ribs (T1-T5) were identified. To gain expo-
sure, the parietal pleura was elevated with a grasper and
opened from the second to the fifth rib head. The sympathetic
chain from T2 to T4 was resected, then sharply divided prox-
imally and distally between clips with scissors (Fig. 1). Di-
vision of the posterior rami at the T2 ganglion was the min-
imum requirement to sever the sympathetic innervation to the
upper extremity. Patients were routinely offered sympathec-
tomy down to the T4 level to denervate the axilla. In one
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Fig. 1 Left-sided sympathectomy beginning inferior to the stel-
late ganglion and T1.

patient, sympathectomy was performed to the TS5 level be-
cause of severe axillary sweating. After the sympathetic chain
was completely divided, the chain and the ganglion were
extracted. Hand temperature monitoring was used during the

operation at the discretion of the operating surgeon to monitor

an increase in temperature that might occur with sympathec-
tomy, No data were recorded for analysis regarding hand tem-
perature elevation and perioperative outcomes. The chain was
sent to pathology to obtain a permanent histologic section.
After completion of the sympathectomy, the lung was
reexpanded, and CO, was suctioned from the pleural space
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with a 14-French red rubber catheter. The skin incision of the
5-mm port was approximated with a single, 4-0 subcuticular
suture. The procedure was then repeated on the other side. A
chest x-ray was obtained in the operating room to rule out a
residual pneumothorax. A chest tube was placed at the sur-
geon’s discretion if a pneumothorax was detected on a post-
operative or intraoperative chest x-ray.

Results

Eighteen patients (10 men) with a mean age of 34 years
(range, 21-58 yr) underwent a bilateral thoracoscopic sym-
pathectomy for palmaris hyperhidrosis between July 1998
and June 2001. There were no conversions to thoracotomy.
All procedures were performed with the use of three trocars
(2-5 mm). Eight patients were operated on while placed in a
lateral decubitus position, and 10 patients were supine. The
thoracic sympathetic chain was resected to include thoracic
ganglia T2-T4, except in one patient with concomitant axil-
lary hyperhidrosis who required resection to include the fifth
thoracic ganglia. The mean operating time was 112 minutes
(range, 102-157 min), mean blood loss was 50 ml, and mean
postoperative hospital stay was 1.2 days (range, 0-2 d). Two
patients had a unilateral pneumothorax greater than 15%,
requiring tube thoracotomy while under general anesthesia.
Two patients with a unilateral pneumothorax less than 5%
were followed expectantly. Postoperatively, one patient de-
veloped a chest wall hematoma at a trocar site that resolved
without treatment, and one patient developed a transient uni-
lateral Horner’s syndrome, which resolved during an 8-week
period. There have been no hospital readmissions. After a
mean follow-up period of 14 months (range, 1-34 mo), 11
patients (56%) complained of compensatory sweating. Six-
teen patients (89%) were satisfied with their outcomes ac-
cording to self-report during office follow-up visits. One pa-
tient was dissatisfied because of excessive compensatory
sweating, and another continued to have mild unilateral sweat-
ing on a hand and compensatory sweating of the face.

Discussion

Essential hyperhidrosis is a condition of unknown origin
that affects 0.6 to 1% of the population and causes excessive
sweating, primarily in the hands, feet, and axilla.® Severe
essential hyperhidrosis can cause professional, psychological,
and social problems.'™7 Patients with excessive sweating
have a slippery grip and a cold, wet handshake. Simple tasks
such as typing on a computer keyboard or writing with a pen
can also be hampered by the sweat.?

Hyperhidrosis is the primary indication for thoracic sym-
pathectomy.” Nonsurgical, medical therapies such as antiper-
spirants, iontophoresis, anticholinergic drugs, and botulinum
toxin A injections have been shown to reduce the rate of
sweat production, but only temporarily and with draw-
backs.>'? Topical application of antiperspirants such as alu-
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minum chloride hexahydrate are ineffective in severe cases
and often cause skin soreness and irritation.® The iontophore-
sis method applies low-intensity electric current to the palms
and soles immersed in an electrolyte solution to stop the
sweating by waterlogging the skin to block the sweat
ducts.’®'! Twenty minutes of iontophoresis in the hospital or
clinic, however, involves expensive equipment, commuting
and waiting time, and inconvenience.'®'! Regular treatments
are required to obtain short-term success with mean remission
periods of 35 days.'? Anticholinergic drugs such as glyco-
pyrronium bromide and Robinul (First Horizon Pharmaceu-
tical Corp., Alpharetta, GA) reduce the activity of the central
nervous system; however, unwanted side effects include dif-
ficulties with dry mouth and impaired speech, taste, mastica-
tion, and swallowing.!! Intradermal injection of botulinum
toxin A treats essential hyperhidrosis by blocking neuronal
acetylcholine release at the neuromuscular junction, resulting
in a reduction in impulse transmission. Although side effects
seem to be negligible if dosages are kept low, this treatment
must be repeated at regular intervals.’

Despite the wide variety of medical treatments available,
sympathectomy provides the only permanent and effective
solution. Thoracic sympathectomy for essential hyperhidrosis
was first described in the 1930s, and the first large series of
thoracoscopic sympathectomies were reported in 1954.' In
these early cases, the surgical procedure required a postero-
lateral thoracotomy; however, physicians were reluctant to
recommend the procedure, even though they acknowledged
its effectiveness.! Because of this reluctance, many surgeons
today have little experience with thoracic sympathectomy. !>
Current minimally invasive techniques have restored interest
in the procedure, however. Requiring only three 2- to 5-mm
incisions, thoracoscopic sympathectomy treats essential hy-
perhidrosis by resecting the portion of the sympathetic chain
that innervates the sweating. In most cases, resecting the
T2-T4 level of the chain is effective in treating palmaris
hyperhidrosis; however, for axillary cases, the resection may
be extended to the T5 level.

The efficacy of thoracoscopic sympathectomy for palmar
hyperhidrosis has been documented in several large, case-
controlled series. Reisfeld et al'* documented that palmar
hyperhidrosis resolved in 584 (99%) of 585 patients who
underwent thoracoscopic sympathectomy. Incidentally, 62
(95%) of 65 patients with facial hyperhidrosis in this series
reported no further facial sweating. In a series of thoraco-
scopic sympathectomies performed in patients with hyperhi-
drosis (n = 467) reported by Gossot et al,'> only 11 patients
underwent reoperation for failure of long-term control of ex-
cessive palmar sweating. The causes of failure include the
misinterpretation of the sympathetic chain, regeneration of
the sympathetic chain after excision or ablation, and alterna-
tive neural pathways out of the field of resection or abla-
tion.'® Video-assisted “resympathectomy” for recurrent or
persistent palmar hyperhidrosis has been successful with
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long-term follow-up.'” In a series of 100 procedures, Guijarro et
al'® documented a 9.2/10 patient satisfaction score 1 year after
video-assisted thoracoscopy for upper-limb hyperhidrosis.

When describing thoracoscopic sympathectomy, physi-
cians must inform patients of potential complications of the
procedure. During port placement or resection, injury to the
intercostal nerves may occur, causing intercostal neuralgia.’
Horner’s syndrome, which results from injury to the stellate
ganglion, is characterized by a drooping of the eyelid and by
a small, constricted pupil, but this condition can be avoided
with careful excision to the T2 level.*® Postoperatively, gus-
tatory sweating may result from an abnormal anastomosis
between the sympathetic trunk and the vagus nerve.* Rarely,
gustatory sweating may cause increased sweating while smell-
ing or eating certain foods.'® The most common complication
is compensatory hyperhidrosis. In this condition, sweating of
innervated skin (usually in the trunk and thighs) increases to
compensate for the loss of thermoregulatory function in the
denervated areas. Limiting the extent of sympathectomy to
the T2-T4 level may minimize the extent of compensatory
hyperhidrosis but may still be reported in as many as two-
thirds of patients.>?°

In addition to essential hyperhidrosis, thoracoscopic sym-
pathectomy may also be used to treat other sympathetically
mediated disorders such as complex regional pain syndrome
(CRPS), chronic pancreatitis, and long QT syndrome. Poorly
understood and often difficult to diagnose, CRPS is charac-
terized by extremity pain, edema, stiffness, sweating, and
changes in color and temperature after a minor injury or
surgery.'?! The condition occurs when a musculoskeletal or
nerve injury does not heal normally.?? CRPS is categorized as
Type I or Type II. With similar clinical signs and symptoms,
Type I is an area of sympathetic dysfunction that does not
follow the course of a peripheral nerve, whereas Type 1I is
associated with a known nerve injury.?' One useful test in
diagnosing CRPS is a sympathetic blockade (ie, stellate gan-
glion block). Relief after stellate ganglion block virtually con-
firms the diagnosis, but failure of relief does not rule out this
diagnosis.! Treatment approaches are complex and have in-
cluded medication, functional rehabilitation, psychological
care, and techniques to block or interrupt the effects of sym-
pathetic nervous system hyperactivity. Surgical sympathec-
tomy is recommended only for refractory cases.'

Also a difficult clinical problem, chronic pancreatitis is
associated with severe pain and impaired pancreatic function.
Most treatment options include medications that have a high
risk of drug addiction and that affect the functional capacity
of the gland.® Decompressive procedures such as longitudi-
nal pancreatojejunostomy, internal drainage of pseudocysts,
and sphincteroplasty have been performed in the presence of
ductal dilation with a 68% success rate.* Denervation pro-
cedures such as distal pancreatectomy, Whipple, and thoracic
sympathectomies were used with a 75% success rate for re-
current pain or in the absence of ductal dilation.** Others
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have reported good results with the use of thoracoscopic
splanchnicectomy, with success rates ranging from 64 to
100%."*° Most studies demonstrating pain relief after thora-
coscopic splanchnicectomy for chronic pancreatitis are lim-
ited by short-term follow-up; long-term control of pancreatic
pain needs to be evaluated and reported.*® Nevertheless, tho-
racoscopic splanchnicectomy may offer a more effective al-
ternative to percutaneous neurolytic techniques, because the
percutaneous procedures often fail as a result of poor local-
ization and/or inadequate volume infusion of the neurolytic
(alcohol or phenol).?’

The long QT syndrome is an idiopathic prolongation of
the QT interval that is associated with recurrent attacks of
syncope and cardiac arrest.”® This condition can have a mor-
tality rate as high as 78% in untreated patients.”® Primary
treatment is S-blocker therapy, which has been well docu-
mented to prevent syncope in 75 to 80% of patients; however,
a 20 to 25% risk of syncope and sudden cardiac death re-
mains.?® Since 1970, most reports have shown a significant
decrease in sudden death with left stellate ganglionectomy,
but other studies have been less successful.!

In our review, thoracoscopic sympathectomy with min-
imally invasive techniques was a safe and effective procedure
for the treatment of patients with essential hyperhidrosis. Nev-
ertheless, a randomized, controlled trial of outcomes and costs
comparing medical and surgical treatments for essential hy-
perhidrosis has not been completed. The successful outcomes
in our small series for thoracoscopic sympathectomy seem to
be comparable to those reported and expected for open sur-
gery, with patients potentially benefiting from a shorter re-
covery time, hospital stay, reduced morbidity rates, and better
cosmetic results after a minimally invasive approach was
used.
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Lord help us deal with ugly situations in a beautiful

way.
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