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Background and objective: The aim of this study is to compare usefulness of Semi-Fowler position vs. 
lateral decubitus position for thoracoscopic sympathectomy in treatment of primary focal hyperhidrosis.
Materials and methods: From January 2009 to January 2010, 263 consecutive patients with palmar and 
axillar hyperhidrosis underwent thoracoscopic sympathectomy Th2-Th4. Patients were divided into two 
groups: group A (n=133) underwent thoracoscopic sympathectomy through lateral decubitus using double 
lumen endotracheal intubation, and group B (n=130) underwent thoracoscopic sympathectomy through 
Semi-Fowler supine position (semi sitting with arm abducted) using single lumen endotracheal intubation 
without insufflation of CO2, but with short apnea period. All operations were performed through two 5 mm 
operating ports, videothoracoscopic camera 0° and endoscopic ultrasound activated harmonic scalpel.
Results: There were 107 males and 156 females with median age 30.31±8.35 years. Two groups were 
comparable in gender, age, severity of sweating. All operations were successfully performed with no 
complications or perioperative morbidity. For group A average operation time for both sides was 31.2±3.87 
min and for group B average time was 14.19±4.98 min. In group B apnea period per one lung lasts 2.86±1.15 
min and during that period observed saturation was 92.65%±5.66% without significant cardiorespiratory 
disturbances. Pleural drains were taken off on operation table after forced manually lung reexpansion. 
Patients were discharged from hospital for few hours, after the operation and radiologic confirmation of 
complete lung reexpansion.
Conclusions: Based on this data (shorter operating time, lack of incomplete lung collapse, insignificant 
apnea and better reexpansion of lungs) we concluded that thoracoscopic sympathectomy through Semi-
Fowler supine position is highly effective and easy to perform for primary hyperhidrosis.
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Introduction

Primary or essential hyperhidrosis is a disorder with an 
unknown cause and is characterized by excessive sweating 
beyond physiological needs, particularly in response to 
temperature and emotional stimuli (1). It affects men and 
women equally, with a peak incidence in the later second 
and early third decades of life, with incidence in the 
Western world of up to 2.8% of the population (2). 

The underlying pathology of sweating disorders is yet 
not well understood. Recent research has concluded that 
the feature common to various types of hyperhidrosis is 
extreme non-thermoregulatory sympathetic stimulus of 
sweat glands. It has been shown that excessive sweating 
does not occur during sleeping times, which suggests that 
emotional stimuli play an important role (3).

Thoracoscopic sympathectomy is well known minimal 
invasive surgical procedure, which has evolved into an 
effective treatment for severe primary hyperhidrosis, due 
to its high immediate and permanent success rate and low 
morbidity (4,5). It can be done as an outpatient procedure 
or one day surgery safely and efficiently (6). 

Thoracoscopic sympathectomy can be performed through 
lateral decubitus position using double lumen endotracheal 
intubation, or through Semi-Fowler supine position (semi 
sitting with arm abducted) using single lumen endotracheal 
intubation with or without insufflation of CO2.

Objective

The aim of this study is to compare usefulness of Semi-
Fowler position vs. lateral decubitus position for thoracoscopic 
sympathectomy in treatment of primary focal hyperhidrosis.

Materials and methods

From January 2009 to January 2010, 263 consecutive 
patients with palmar and axillar hyperhidrosis underwent 
thoracoscopic sympathectomy Th2-Th4. Patients were 
divided into two groups: group A (n=133) underwent 
thoracoscopic sympathectomy through lateral decubitus 
using double lumen endotracheal intubation, and group 
B (n=130) underwent thoracoscopic sympathectomy 
through Semi-Fowler supine position (semi sitting with 
arm abducted) using single lumen endotracheal intubation 
without insufflation of CO2, but with short apnea period. 
All operations were performed with two 5 mm-operating 
ports (Aesculap): a videothoracoscopic camera (Telescope 

Aesculap 5 mm 0°) connected with the video data 
processing post (Richard Wolf 3CCD Camera System) and 
an endoscopic ultrasound surgical knife (Auto Sonix-Hook 
Probe; Auto Sonix-Ultrasonioc Surgical System Tyco).

The selection criteria were: no previous thoracic 
surgery procedures, serious cardiocirculatory or pulmonary 
insufficiency, pleural empyema, bradycardia. All the patients 
reported the history of excessive sweating persisting for 
several years unresponsive to the conservative treatment 
regimen (adapted diet, antiperspirants, medicaments, 
botox, iontophoresis). The study also excluded the patients 
suffering from secondary hyperhidrosis due to other 
diseases (diabetes mellitus, hyperthyroidism, carcinoid 
tumor, lymphoma).

Severity of sweating were graded using Hyperhidrosis 
Disease Severity Scale-HDSS (International Hyperhidrosis 
Society, www.sweathelp.org), between 1 (no symptoms) 
and 4 (worst symptoms). Patients were asked to rate their 
symptoms before and after the surgery: scores 3 and 4 
indicated severe hyperhidrosis, while 1 and 2 indicates mild 
or moderate hyperhidrosis. After the surgery, patients rated 
their symptoms again: 1-point improvement was associated 
with a 50% reduction in sweat production, and 2-point 
improvement with 80% reduction in sweat production.

The intraoperative monitoring included the arterial 
blood pressure, electrocardiography, and pulse oximetry.

Surgical technique

In the group A, patient was positioned in the lateral 
decubitus, with a roll pillow at the level of the scapula peak 
to additionally extend the intercostal space. After intubation 
with double lumen endotracheal tube, having the lung on 
the operative side collapsed, the following instruments 
were introduced into the pleural space through two 5 mm-
operating ports. Skin incisions were made through the third 
intercostal space in the middle axillary line, and through 
the fifth intercostal space in the posterior axillary line. The 
patient was then rotated to allow gravity to retract the lung 
away from the surface of the spine.

Having identified the first rib and the sympathetic chain, 
it was transected over the second, third and fourth rib heads. 
After that, the parietal pleura was resected over the body of 
the second and third rib, starting from the costovertebral 
angle onto the lateral direction, in the length of 4-5 cm, 
cutting off the accessory sympathetic nerves (Kuntz fibres). 
The surgery was ended by introducing a single chest tube 
No 16F connected to the active suction of −20 cm H2O. 
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The chest tube was fixed by Sofsik 0 (Tyco) and the skin 
suture performed by Vicryl 3.0 (Ethicon). The patient 
was then repositioned, and the same surgical procedure 
was performed on the opposite side. Having obtained the 
radiological verification of the pulmonary parenchyma re-
expansion, the chest tubes were removed on the 0th and 1st 
postoperative day.

In the group B, patient was positioned in the Semi-
Fowler supine position-semi sitting with arms outstretched 
to allow access to the axillary region for the ports, using 
single lumen endotracheal intubation without insufflation of 
CO2, but with short apnea period. Skin incisions were made 
through the third intercostal space in the anterior axillary 
line, and through the fifth intercostal space in the middle 
axillary line. The same surgical procedure was performed 
like in group A. The chest tube was kept in the first side 
until the contralateral sympathectomy was completed. 
Identical technique was then performed on the contralateral 

side. After re-inflation of both lungs, chest tubes were 
removed in operating room and chest radiograph was 
obtained to look for residual pneumothoraces. Patients were 
discharged from the hospital a few hours after the surgery.

Statistical analysis

Data were presented as mean ± standard deviation for 
continuous variables, and as frequencies while categoric data 
were presented percentages. Means were compared by two-
sided t-test for dependent samples. Two-sided t-test was 
used for comparison of percentages too. Statistical analysis 
was performed using JMP statistical software (JMP 7, SAS 
Institute, Cary, NC).

Results

There were 107 males and 156 females with median age 
30.31±8.35 years. Two groups were comparable in gender, 
age, the severity of sweating, family history, predicted FEV 
1% and previous treatment (Table 1).

All operations were successfully performed with no major 
complications. For group A average operation time for both 
sides was 31.2±3.87 min and for group B average time was 
14.19±4.98 min. (Figure 1).

In group B apnea period per one lung lasts 2.86±1.15 min 
and during that period observed saturation was 92.65%±5.66% 
without significant cardiorespiratory disturbances. 

In group A five patients have pleural adhesions and eight 
patients in group B, adhesiolysis was performed successfully 
in both groups and followed by sympathectomy.

There were four patients (3.01%) in group A with 
incomplete lung re-expansion who needed re-drainage for 
a one day and two patients (1.54%) in group B needed re-
drainage for one day. 

Table 1 Demographic and clinical characteristics of patients undergoing thoracoscopic sympathectomy for palmar and axillary 
hyperhidrosis (n=263)

Variable Group A (n=133) Group B (n=130) P value

Sex (male/female) 55/78 51/79 NS

Median age 30.42±7.91 30.63±9.52 NS

Severity of sweating before the operation 3.47±0.66 3.52±0.64 NS

Family history (yes/no) 44/89 (33.1%) 48/82 (36.9%) NS

Predicted FEV1% 102.3±14.88 103.2±12.92 NS

Previous treatment (yes/no) 41/92 36/94 NS

NS, non-significant.
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Figure 1 Average operation time for patients undergoing thoracoscopic 
sympathectomy for palmar and axillar hyperhidrosis. Group 
A: lateral decubitus position; Group B: Semi-Fowler position. 
P<0.001.
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In both groups of patients there have been significant 
improvement in the mean HDSS score after the thoracoscopic 
sympathectomy: in group A from 3.47±0.66 to 1.52±073 
and in group B from 3.52±0.64 to 1.44±0.50 (Table 2).

Discussion

Since the introduction of video-assisted thoracic surgery in 
the early 1990s and as the result of improved telescopes and 
video imaging technology, thoracoscopic sympathectomy 
has become a standard therapy for hyperhidrosis worldwide. 
The short hospital stay, with over 90% patients spending 
less than 24 hours in the hospital, is in part due to a 
generally young and fit population (6). 

In this study, there were more female patients in both 
groups, than male patients, which can be explained that 
female patients are more considered for their outlook. 
Average age on presentation for the operation was 30 years 
in both groups. More female patients and average age in 
both groups is in accordance with some others studies (2,7,8).

Family history was positive in group A in 33.1% and 
in group B in 36.9%. These results are in agreement with 
other studies, where it ranges from 30% to 65% (9,10).

Technically, thoracoscopic sympathectomy can be 
performed through lateral decubitus position using double 
lumen endotracheal intubation, or through Semi-Fowler 
supine position (semi sitting with arm abducted) using 
single lumen endotracheal intubation with or without 
insufflation of CO2. Both procedures are highly effective 
with very good visualization.

Common side effects include paresthesias (1%), 
pneumothorax (1%), bleeding and infection (1%) and 
incisional pain (2%) (11,12 ).

The Semi-Fowler supine position negates gravity that is 
one of the main natural protective mechanisms from shunt 
fraction increase which is significant when lateral decubitus 
position is assumed. Moreover, it adds to the reduction of 
the functional residual capacity due to the displacement of 
the diaphragm in the supine position (13).

The average operation time for both sides was 31.2±3.87 min  
for group A and for group B average operation time was 
14.19±4.98 min. There was a significant difference in 

operation time between these two groups. In group A 
operation lasts longer, due to the preparation of each side, 
changing the patient position from right lateral decubitus to 
left lateral decubitus position. 

Pleural adhesions are not infrequent, and are usually, 
but not always, right sided. The incidence of pleural 
adhesions in the literature is from 1.3% to 6.4% (14,15). 
Older patients, especially those more than 40 years of age, 
have a higher rate of pleural adhesions. The most common 
cause of the pleural adhesions may be pulmonary infections, 
tuberculosis, chronic bronchitis. Sometimes, the creation of 
another incision is necessary for safer adhesiolysis. In this 
study, adhesiolysis was performed successfully in both groups 
(five patients in group A, and eight patients in group B) and 
followed by sympathecotomy. It was easier to perform the 
adhesiolysis in group B (Semi-Fowler position) due to the 
fact that gravity pulled down the apex of the lung.

On the right side, much more often than on the left side, 
sympathetic chain may be adjacent to, or even covered by 
bridging veins, which can complicate the sympathectomy. In 
these cases, the parietal pleura over the vein can be incised 
with cautery or by endoscopic scissors, and the sympathetic 
chain carefully dissected out, away from the vessel.

In group B apnea period per one lung lasts 2.86±1.15 min 
and during that period observed saturation was 92.65%±5.66% 
without significant cardiorespiratory disturbances. 

The usage of intrapleural CO2 can be associated with 
some complications, such as tension pneumothorax, 
hemodynamic decompensation, cerebral oedema or even 
death (12). These complications are more often if the CO2 
insufflation pressure is above 10 mmHg. In this study, 
it has been shown that thoracoscopic sympathectomy 
can be performed safely and efficient without using CO2 
insufflation.

The significant improvement in the mean HDSS score 
after the thoracoscopic sympathectomy in both groups 
(in group A from 3.47±0.66 to 1.52±073 and in group B 
from 3.52±0.64 to 1.44±0.50) suggests that thoracoscopic 
sympathectomy can be performed effectively using lateral 
decubitus position or using Semi-Fowler position. These 
results are in agreement with other studies (6,16-19).

Morbidity was mostly related to postoperative 

Table 2 Severity of sweating before and after the thoracoscopic sympathectomy using Hyperhidrosis Diesase Severity Scale (HDSS) (n=263)

Variable Group A (n=133) Group B (n=130) P value

Severity of sweating before the operation 3.47±0.66 3.52±0.64 P<0.001

Severity of sweating after the operation 1.52±073 1.44±0.50 P<0.001
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pneumothoraces (20). Reported rates of pneumothoraces 
requiring chest drain vary from 0 to 8%, compared to 5.6% 
in the series of Wilson and co (21).

There are two types of pneumothoraces that occur after 
the thoracoscopic sympathectomies. The first one is the 
residual pneumothorax that can develop due to the failure 
of complete exsufflation of air or gas from the thoracic 
cavity after the operation. If the pneumothorax is small (2 cm or 
less) on the postoperative chest radiograph, and the patient 
is asymptomatic, there is no need for re-drainage or needle 
exsufflation, because it would be reabsorbed in a few days, 
with no sequelae (22,23). 

The second type of pneumothorax occured after a lung 
injury from a trocar or diathermy hook, and it should be 
treated with chest tube drainage. Sometimes, this type 
of pneumothorax requires surgery for pleurodesis if a 
persistent air leak exists (24-40).

There were four patients (3.01%) in group A with 
incomplete lung re-expansion who needed re-drainage for 
a one day and two patients (1.54%) in group B needed re-
drainage for one day. One patient from group A and one 
patient from group B had incomplete lung re-expansion 
after adhesiolysis, so re-drainage was performed and after 
the air leak stop, drains were taken out and patients were 
discharged from the hospital. Due to patient position (semi 
sitting), lung re-expansion was better in group B than in 
group A (lateral decubitus position) (41-64).

Conclusions

Based on this data (shorter operating time, lack of 
incomplete lung collapse, insignificant apnea and better 
re-expansion of lungs) we concluded that thoracoscopic 
sympathectomy through Semi-Fowler supine position 
is highly effective and easy to perform for primary 
hyperhidrosis (65-69).
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