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Background  Video-assisted thoracic sympathetic block is an effective, safe, and minimally invasive method for 
treatment of primary hyperhidrosis. The purpose of this study was to decide which one of using electrocautery hook and 
titanium clip is the appropriate procedure for primary palmar hyperhidrosis by assessing the compensatory sweating (CS) 
and quality of life (QOL) of patients after sympathetic block. 
Methods  Between October 2007 to August 2010, 120 patients with primary palmar hyperhidrosis were randomly 
divided into two groups, electrocautery hook group (60 patients) and titanium clip group (60 patients). All patients were 
treated by sympathetic block at T4 level. The CS was graded based on severity and location; the QOL was classified to 5 
different levels based upon the summed total scores (range from 20 to 100) before and after surgery. The variables were 
compared.  
Results  The postoperative follow-up period was 2 months. All patients were cured. Three patients in electrocautery 
hook group and 1 patient in titanium clip group had a unilateral pneumothorax on chest X-ray, but none of them was 
necessary to have chest drainage. Neither perioperative mortality nor serious complications such as cardiac arrhythmia 
or arrest were observed during the operation. No bradycardia or Horner’s syndrome occured. CS was not more common 
in patients in titanium clip group than in those in electrocautery hook group (P=0.001). Moderate and severe CS was few 
in all patients, and there was no significant difference between two groups (P=0.193). Most of the patients feel a notable 
improvement of the the QOL; nevertheless, there was no significant difference between the groups (P=0.588). 
Conclusions  Both electrocautery hook and titanium clip used for sympathetic block at the T4 level are effective, safe, 
and minimally invasive for palmar hyperhidrosis. Because of the lower severity of CS and the similar improvements in the 
QOL after operation, we prefer to use of titanium clip for treating palmar hyperhidrosis. 
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almar hyperhidrosis is a disease characterized by 
excessive sweating of the hands, with higher 

prevalence from 18 to 54 years. The prevalence rate of 
primary palmar hyperhidrosis was 4.36%. It is especially 
prevalent in adolescents of southeast China.1 The related 
results indicated that sympathetic block was a safe and 
minimally invasive method for treatment of primary 
hyperhidrosis.2,3 With the development of outlook, the 
focus of initial studies has changed from the elimination 
of sudoresis to the elevation of quality of life (QOL) after 
operation.4 The aim of this study was to determine the 
electrocautery hook or titanium clip as an appropriate 
procedure for primary palmar hyperhidrosis by 
comparing the compensatory sweating (CS) and QOL. 
 

METHODS 
 

Patients 
This was a prospective randomized study. From October 
2007 to January 2010, 120 patients who suffered from 
palmar hyperhidrosis were treated by sympathetic block 
at T4 level in the Second Affiliated Hospital of Soochow 
University. Random 60 cases were performed using 
electrocautery hook and the others were using titanium 

clip. The treatment was conducted in accordance with the 
standards of the hospital’s Ethical Committee. The 
clinical characteristics of patients are listed in Table 1. 
There was no significant difference between two groups 
in terms of age, gender, family history and follow-up 
time. 
 
The chief complaint of these patients was excessive 
sweating in hands. Systemic or secondary hyperhidrosis 
was excluded. A preoperative chest X-ray was performed 
to exclude lung disease with pleural adhesions.  
 
All patients underwent follow-up survey at preoperative 
time and postoperative two months. The CS was 
evaluated by a semi-objective criteria,5 taking into 
consideration of information obtained from the patient 
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regarding the level of discomfort, influence on social, 
professional activities, and the need to change clothing, 
together with objective observations from examiner. The 
classification of CS is shown in Table 2. 
 

Table 1. Clinical characteristics of patients in both groups 
Characteristics Electrocautery hook  Titanium clip P vaules

No. of patients 60 60 – 
Gender (male/female) 25/35 19/41 0.256 
Age (years) 27.5±6.3 22.5±6.3 0.326 
Family history (n) 18 21 0.559 

 
Table 2. Classification of compensatory sweating 

Classification Feature 

No CS – 
Mild Notice sometimes in sweaty or non-sweaty sometimes 
Moderate Always aware but not troublesome or trouble but controlled by 

clothing 
Severe Causes embarrassment or regret having had ETS 

 
Meanwhile, the patient’s QOL was also studied by a 
questionnaire devised by de Campos et al,6,7 consisting of 
22 questions scored as above in four domains: sweating 
symptoms, intimacy, emotional responses and special 
circumstances. QOL was classified to five different 
satisfaction levels based upon the summed total scores 
from the protocol (range from 20 to 100) before and after 
the surgery. A summed total score of greater than 84 
before surgery indicated a very poor quality of life (from 
69 to 84, poor; from 52 to 68, good; from 36 to 51, very 
good; and from 20 to 35, excellent). A summed total score 
of greater than 84 after surgery was considered much 
worse (from 69 to 84, a little worse; from 52 to 68, the 
same; from 36 to 51, a little better; and from 20 to 35, 
much better).7,8 
 
Surgical procedures 
In both groups, the procedure was performed by the same 
surgical team under general anesthesia with double-lumen 
endotracheal intubation and selective one lung ventilation 
was used. The patient was placed on the operating table in 
a semi-sitting position with arms abducted more than 90°. 
Only one incision of 15 mm was made in the fourth 
intercostal space on the anterior axillary line.9 An 10 mm, 
30-degree thoracoscope (Karl Storz GmbH & Co. 
Tuttlingen, Germany) and endoscopic instruments were 
inserted into the thoracic cavity through an obtuse-head 
trocar. With selective blockage of the lung ipsilateral to 
the operative side, lung was deflated; the sympathetic 
chain was identified by inspection and palpation running 
down over the necks of the ribs. At the level where 
crosses the neck of fourth rib, the sympathetic chain was 
treated by electrocautery hook or titanium clip. Basically, 
we only sectioned the sympathetic trunk; we did not 
remove any segment of the sympathetic nerve or ganglion. 
In addition, the Kuntz fiber around the T4 ganglia was 
transected. then, the thoracoscope and endoscopic 
instruments were removed. A catheter was inserted into 
the thoracic cavity, and the external end of the catheter 
was placed into a bowl of sterile water to create a water 
seal. After the lung reinflated and continuous positive 

pressure was exerted for a few seconds, the catheter was 
removed quickly, then the incision was closed. No closed 
chest drainage was performed. The same procedure was 
performed on the contralateral side. Postoperatively, 
orally administered analgesics were adequate for pain 
control. Patients could move early and while most of 
them were discharged the next day. 
 
Data collection 
All patients answered the questionnaire in telephone 
interview. The mean postoperative follow-up was 2 
months. The characteristics of patients, postoperative 
complications, degree of CS and QOL were included. 
 
Statistical analysis  
The chi-square test and independent-samples t test were 
used to analyze the results between two groups through 
SPSS 11.0 for Windows (SPSS Inc., IL, USA). A P value 
less than 0.05 was considered statistically significant.  
 

RESULTS 
 

All patients successfully underwent sympathetic block. 
Neither perioperative mortality nor serious complications 
such as cardiac arrhythmia and arrest were observed 
during the operation. Neither bradycardia nor Horner’s 
syndrome was encountered. Three patients in 
electrocautery hook group and one in titanium clip group 
had a unilateral pneumothorax on chest X-ray, but none 
of them was necessary to have a chest drainage. The 
average duration of the operation was 39.5 minutes 
(range, 23 to 51 minutes). Palmar hyperhidrosis was 
cured in all patients, and the temperature in the palm 
increased by 1.5–3.0°C compared with that before 
surgery. The mean hospital stay was 1.3 days (range, 1 to 
2 days). All patients resumed their normal life and work 
within 2 weeks after discharge from hospital. Two 
months’ follow-up time were available for 112 patients 
after operation; 8 of them lost contact.  
 
CS of different severity occurred immediately or at day 1 
after surgery. CS often occurred in the back and chest, 
occasionally occurred in the waist buttock and thigh. CS 
occurred more common in patients in electrocautery hook 
group than those in titanium clip group (P=0.001). 
Moderate and severe CS was few in patients, there was 
no significant difference between two groups (P=0.193). 
Results are shown in Table 3. 
 

Table 3. Compensatory sweating after surgery (n (%)) 
Severity Electrocautery hook Titanium clip Total P values

No 26 (47.2) 44 (77.2) 70 (62.5)  
Mild 16 (29.1) 5 (8.8) 21 (18.6) 0.001* 
Moderate 10 (18.2) 6 (10.5) 16 (14.3) 0.193† 
Severe 3 (5.5) 2 (3.5) 5 (4.5)  

Total 55 57 112  
*Comparison of mild, moderate and severe CS; †Comparison of moderate and 
severe CS.  

 
The QOL before and after surgery is shown in Table 4. 
All patients presented with a poor QOL before the 
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treatment, most of the people bare “very poor” QOL 
(63.3%). No statistical difference was found between 
groups at this time point (P=0.705). In the interview 
performed after surgery, the QOL of most patients had 
improved, with no statistical difference between the 
groups (P=0.588). 
 

Table 4. Quality of life before and after surgery (n (%)) 
Items Electrocautery hook Titanium clip Total P values

Before surgery (n) 60 60 120 0.705 
Excellent 0 0 0  
Very good 0 0 0  
Good 0 0 0  
Poor 23 (38.3) 21 (35.0) 44 (36.7)  
Very poor 37 (61.7) 39 (65.0) 76 (63.3)  

After surgery (n) 55 57 112 0.588 
Much better 28 (50.9) 33 (57.9) 61 (54.5)  
Better 11 (20.0) 10 (17.5) 21 (18.8)  
The same 5 (9.0) 6 (10.5) 11 (9.8)  
A little worse 6 (10.9) 4 (7.0) 10 (8.9)  
Much worse 5 (9.1) 4 (7.0) 9 (8.0)  

 
DISCUSSION 

 
Palmar hyperhidrosis is a socially embarrassing and 
functionally incapacitating condition. The first 
sympathectomy for treatment of hyperhidrosis was 
performed in 1920. The minimally invasive approach to 
the sympathetic trunk started in 1942,10 with local 
anesthesia, in semi-sitting position, with two entry portals. 
Recently, with the advances in video endoscopic 
technology, it had replaced open surgery, because of 
shorter hospital stay and recovery time, lower morbidity 
rates, less pain, and better cosmetic results.11-13 
 
Sympathetic is a kind of peripheral nerve composed of 
visceral motor fiber and sensory fiber. The visceral motor 
fiber controls the function of perspiration. In addition, it 
is more easily damaged by pressure. Denny-Brown et al14 
confirmed that the pressure generated by the clip is high 
enough to block transmission of the sympathetic impulses. 
Moreover, video-assisted thoracic sympathetic block is a 
slightly modified version in which the sympathetic chain 
is interrupted instead of destroying the ganglia.15 For this 
reason, we select titanium clip to block up the redundant 
transmission of the sympathetic impulses, thus to treat the 
palmar hyperhidrosis. 
 
Compared with T2 and T3 level sympathetic block, it 
seemed that sympathetic block at the T4 levels was a 
more effective approach, which could minimize 
postoperative complications, including palmar over 
dryness, presence of CS, and regions of CS. It considers 
that T4 level is now the level most indicated for treating 
palmar hyperhidrosis.16,17 In our study, palmar 
hyperhidrosis was cured in all patients shortly after 
surgery with warm and dry hands. Moderate and severe 
CS was seen only in 18.8% of all patients.  
 
CS is the most common complication of video-assisted 
thoracic sympathetic block, and its incidence ranged from 

60% to 90% in previous studies.18-20 This variability 
likely reflects the heterogeneity of the patient populations, 
as well as the variability in surgical techniques. The onset 
of CS occurred within the first month after surgery; there 
was no change in the severity or extent of the CS during 
the follow-up period.21 At present, the exact mechanism 
of CS remains unclear; there is no consensus for the 
definition and classification of CS.7,22 It is debated 
whether or not the extent of a sympathetic resection leads 
to a higher or lower risk of this complication.23 One of 
our main aims was to test which method for treatment of 
palmar hyperhidrosis can reduce the degree of CS: 
electrocautery hook or titanium clip? In our study, all of 
the patients came from the same outpatient clinic and 
were treated by the same surgical team following the 
same care except for the type of scalpel. No differences 
were seen between the groups in terms of age, gender, 
age and family history or resection level, and thus two 
homogenous groups of patients were formed. The 
surgical technique used by either electrocautery hook or 
titanium clip was standardized and concordant. 
 
From the upper thoracic sympathetic chain anatomy 
perspective, reducing the range of nerve transaction or 
lower cut-off level of the chain segments are meant to pay 
the probation of a more localized, in theory may reduce 
the incidence of CS.24 Because of the minor range of 
nerve transaction and less heat released, CS occurred not 
more common in patients with titanium clip group than in 
those with electrocautery hook group (P=0.035). 
Moderate and severe CS was few in all patients, not 
significantly different between two groups (P=0.134). 
Furthermore, because of no smoke and carbonization are 
produced when using titanium clip, the viewing of the 
surgical field was improved.  
 
The evaluation of QOL in our study has been confirmed 
and used in several studies in the literatures that have 
focused on hyperhidrosis symptoms in different daily life 
situations and their influence on patients.25 In both groups 
of our study, the preoperative QOL was poor, without any 
difference between the groups (P=0.789), and the 
predominance of “very poor” rating is 63.3%. After the 
operation, we observed a notable improvement in the 
QOL, 73.3% of patients feel better or much better, only 
16.9% of patients feel little or much worse. Nevertheless, 
there was no statistical difference between the groups 
(P=0.588). It is well known that patients with palmar 
hyperhidrosis present with a poor QOL that is dependent 
on the intensity of the hyperhidrosis and on how well the 
patient adapts to his or her situation.26 Some patients do 
not have very severe hyperhidrosis, but they may 
complain a very poor QOL, whereas other patients with 
severe hyperhidrosis may display with not-so-poor QOL 
if they have been accommodated it. The preoperative 
factors currently associated with a decrease in the QOL 
after the treatment of palmar hyperhidrosis are surgical 
failure, higher levels of ganglion resection.27  
 
Since the improvement in postoperative QOL has to be 



Chin Med J 2011;124(21):3495-3498 3498 

confirmed in the study, the short follow-up time and the 
small number of patients bear the risk to bias the study 
results. Additionally, a more objective, overall, and 
precise research tool is needed to evaluate the QOL. 
 
Our study provides a comparison of the CS and QOL 
among patients who underwent video-assisted thoracic 
sympathetic block for primary hyperhidrosis. Our results 
suggest that both electrocautery hook and titanium clip 
used for sympathetic block at the T4 levels provided 
adequate treatment for palmar hyperhidrosis. Because of 
the lower severity of CS and the similar improvements in 
the QOL after operation, we prefer to the use of titanium 
clip for treating palmar hyperhidrosis. 
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