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Does endoscopic thoracic sympathectomy through clipping procedure 
have early effects on electrocardiographic parameters?
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Background & objectives: Hyperhidrosis is a pathologic condition of excessive sweating in amounts 
greater than physiologic needs. Endoscopic thoracic sympathectomy (ETS) is a globally accepted 
treatment modality for primary palmar and axillary hyperhidrosis. ETS also has distinctive effects on 
the heart, circulatory and respiratory systems. In this study early effects of ETS on electrocardiographic 
(ECG) parameters of hyperhidrosis patients were evaluated.
Methods: Twelve-lead ECGs were performed on 72 patients who were free from cardiovascular, 
metabolic, neurological and pulmonary diseases and underwent planned ETS because of hyperhidrosis, 
before and after the procedure within the first 24 h. Heart rate (HR), PR, QT, corrected QT (QTc), 
QTc/Tpeak-Tend (TpTe) intervals, P-wave and QTc/TpTe dispersions were compared by ECG. 
Results: A total of 72 patients (24.1±6.0 yr, 17 female) were included in the study. The pre-operative HR of 
patients was significantly higher than post-operative HR of patients (73.8±12.8 vs. 68.1±12.6 beats/ min; 
P<0.001). The QTc dispersion (QTcd) durations of pre-operative patients were significantly longer than 
those of post-operative patients (51.5±6.3 vs. 44.9±5.6 msec; P<0.01). The TpTe dispersion value of 
pre-operative patients was significantly (P<0.001) higher than that of post-operative patients.
Interpretation & conclusions: Our study showed that ETS through clipping procedure had positive effects 
on the mechanisms of arrhythmia by reducing HR, QTcd, TpTe and TpTe dispersion parameters of ECG 
in early periods in hyperhidrosis patients.
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Hyperhidrosis is defined as a pathologic condition of 
excessive sweating in amounts greater than physiologic 
needs. It can be primary or secondary. Endoscopic 
thoracic sympathectomy (ETS) is a globally accepted 
treatment modality for primary palmar and axillary 
hyperhidrosis1-4. Cardiac electrophysiology is regulated 
by the autonomic nervous system which is based on two 

mechanisms called sympathetic and parasympathetic. 
Activated sympathetic nervous system creates a 
tendency to arrhythmogenesis, which is counterbalanced 
by the activated parasympathetic nervous system. T2-
T3 ETS, which is used to treat primary hyperhidrosis, 
reduces sympathetic discharge through bilaterally 
blockage of sympathetic nervous system, thus causes 
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decreased sweating of hands and armpits1,3. ETS also 
has distinctive effects on the heart, circulatory and 
respiratory systems. The reason for this is that the 
sympathetic innervation of the heart originates from 
efferent neurons of spinal ganglions on T1-T4 levels5. 
Reduced heart rate (HR) at rest and exercise after ETS 
has been reported in earlier studies5,6. Repolarizations 
of myocardial cells on the heart are not synchronized. 
Ventricular repolarization can be evaluated by QT 
interval, corrected QT (QTc) interval and QT dispersion 
(QTd) measurements on standardized superficial 
12-lead electrocardiography (ECG). QT and QTc 
intervals show the period of ventricular repolarization, 
and QTd shows the heterogeneity of distribution of 
ventricular repolarization. An increase in heterogeneity 
raises the tendency for arrhythmia. It has been shown 
that QTd and ventricular arrhythmia are related6,7.

Tpeak-Tend (TpTe) interval is the interval 
between the T wave’s ending and peak point. This new 
interval shows transmural dispersion of ventricular 
repolarization. TpTe/QT and TpTe/QTc ratios have 
been examined as a new electrocardiographic index at 
the risk of ventricular arrhythmia and considered as a 
practical index8-10.

This study was undertaken to evaluate pre- 
and post-operative ECG findings in hyperhidrosis 
patients who had T3 ETS performed. The purpose 
was to determine the effect of minimally destructive 
sympathetic denervation on resting ECG parameters 
(HR, QT, QTd, TpTe, TpTe/QT and TpTe/QTc) in 
patients with palmar hyperhidrosis.

Material & Methods

The study population consisted of 72 consecutive 
patients with hyperhidrosis (55 men, 17 women; 
mean age, 24.1±6.0 yr) who were free from any 
cardiovascular, pulmonary, metabolic or neurological 
diseases. All patients underwent ETS with clips for 
palmar and axillary hyperhidrosis between May 2012 
and November 2013 at the department of Thoracic 
Surgery, GATA Haydarpasa Training Hospital, Turkey. 
Fifty one patients had palmar and 21 had palmar and 
axillary hyperhidrosis. Informed consent forms were 
provided to and signed by all participants. The study 
was approved by the human ethics committee of the 
hospital, and informed written consent was obtained 
from all patients.

Thoracoscopic sympathectomy: Bilateral ETS was 
performed in a single operating session under general 
anaesthesia with selective bronchial intubation using 

a double-lumen endotracheal tube. The patient was 
placed in a semi-sitting position at 90° with both arms in 
abduction. Two incisions of 5 and 10 mm, respectively, 
on the anterior and medial axillary lines were made, 
through which the video endoscope and the endoclips 
were introduced. After a unilateral lung collapse, the 
paravertebral sympathetic chain was identified, and 
the costal arches were localized. ETS was performed at 
the level of the third costal arch (T3) by 8 mm endoclips 
(Auto Suture, Norwalk, USA). After manual expansion 
of the lung, a pleural drain was placed and connected to 
an aspiration system until air was completely expelled 
from the pleural cavity. The drain was then withdrawn, 
and both incisions were closed. A post-operative chest 
X-ray was routinely performed. The patients were 
discharged from hospital the day after operation.

Electrocardiography: A standardized 12-lead ECG was 
performed one day before and after ETS procedure and 
after 10 min of rest. For analysis of the ECG parameters, 
lead II was recorded at sampling frequency of 512 Hz; 
10 sec length segment ECG during selected episodes 
of arousal was used. P-wave duration, RR interval, PR 
interval, QRS duration, QT interval and TpTe interval 
were measured manually. QTc interval was calculated 
using Bazett’s formula11. TpTe/QT ratio and TpTe/QTc 
ratio were calculated.

Statistical analysis: Paired samples t test was used to 
compare continuous variables, and Chi-square test was 
used for categorical variables. Statistical analyses were 
performed using SPSS 11.0 (SPSS Inc., Chicago, IL, 
USA).

Results

A total of 72 patients (24.1±6.0 yr, 17 female) 
were included in the study. The pre-operative HR of 
patients was significantly higher than post-operative 
HR (73.8±12.8 vs. 68.1±12.6 beats/ min; P<0.001).

Four patients had sinus tachycardia on the ECG 
records taken at our department in pre-operative patients. 
The P-wave dispersion of pre-operative patients 
was found to be higher than that of post-operative 
patients (pre-operative: 47.7±5.3, post-operative: 
43.1±3.3 msec; P<0.01). The QTc dispersion (QTcd) 
durations of pre-operative patients were significantly 
longer than of post-operative patients (pre-operative: 
51.5±6.3, post-operative: 44.9±5.6 msec; P<0.01). 
The QTcd value was detected to be above 60 msec in 
12 pre-operative patients (16%) and none of the cases 
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in post-operative patients (P<0.001). The TpTe interval 
of pre-operative patients was significantly longer 
than that of post-operative patients (P<0.001). The 
TpTe dispersion value of pre-operative patients was 
significantly (P<0.001) higher than of post-operative 
patients (Table). TpTe/QT and TpTe/QTc ratios of 
pre-operative patients were significantly (P<0.001) 
higher than that of post-operative patients. TpTe/QTcd 
ratio was not significantly different in pre-operative 
and post-operative patients (Table).

Discussion

Sympathectomy is applied traditionally as cardiac 
sympathetic denervation of the left side, cardiac 
sympathetic denervation of the right side and bilateral 
cardiac sympathetic denervation. Bilateral cardiac 
sympathetic denervation is more advantageous than 
one-sided denervation in decreasing the tendency 
of arrhythmia of the ventricle. It has been observed 
that bilateral denervation decreases the tendency of 
tachycardia and ventricular fibrillation by shortening QT 
length on long-QT syndromes that are non-responsive 
to ß-blockers and anti-arrhythmics12,13.

Yazbek et al14 have established that level T3 ETS is 
superior to level T2 ETS by causing less post-operative 

compensatory hyperhidrosis. We also preferred 
level T3 bilateral ETS due to the less compensatory 
hyperhidrosis and similar efficiency. In our study, a 
distinctive decrease of post-operative rest-HR was 
observed compared to pre-operative HR. This effect 
was more explicit at rest and maximal exercise and 
as vigorous as the ß-blocker treatment. Kim et al15 
detected a distinctive decrease at rest-HR after ETS in 
their study, similar to our study. Noppen et al16 detected 
a decrease at both rest and exercise HR, but Vigil et al17 
detected a distinctive decrease at rest-HR, although 
only a minimal decrease at maximum-HR at exercise. 
Increasing the sympathetic effect and decreasing the 
parasympathetic effect during exercise can explain 
this situation. It has been reported, in rare cases, 
that permanent cardiac pacemaker implantation is 
necessary for permanent and symptomatic bradycardia 
after bilateral ETS18,19. Kim et al15 also reported cardiac 
arrest after bilateral ETS. In our study, bradycardia and 
arrest did not occur.

QTd is dependent on the regional heterogeneity 
of ventricular repolarization and it is known to be 
an indicator of electrical instability of myocardium. 
QTd is used to indicate the tendency of arrhythmia 
in disorders such as acute coronary syndromes, 
hypertension, long-QT syndromes and autonomical 
disorders20,21. Patients with hyperhidrosis in our 
study were young, had normal range of QT, QTd, 
TpTe, TpTe/QT and TpTe/QTc in their pre-operative 
12-lead ECGs and had no cardiovascular, pulmonary, 
neurological or metabolic diseases that could have 
affected these parameters.

Increased sympathetic activity in hyperhidrosis 
patients may cause increased tendency to arrhythmia of 
the heart. ETS procedure may decrease the tendency to 
arrhythmia by modulating the neuronal axle of the heart. 
In our study, post-operative QTd and QTcd periods 
were significantly decreased compared to the respective 
pre-operative values. The QTcd value was detected to 
be above 60 msec in 16 per cent pre-operative patients 
and in none of the cases in post-operative patients. This 
situation shows that bilateral level T3 ETS procedure 
affects the sympathetic neuron chain that effectively 
innervates the heart. Further, QTcd value being not 
over 60 msec in any post-operative patient showed the 
decrease of heterogeneity of ventricular repolarization. 
Kim et al15 showed a distinctive decrease at rest-HR 
after levels T2, T3, T4 ETSs but distinctively increased 
post-operative QTc value in contrary to our study. 
Analyses according to levels in this study showed the 

Table. Pre‑ and post‑operative electrocardiographic measurements 
in patients (n=72)
Electrocardiographic 
measurements

Pre‑operative Post‑operative

Heart rate (beats/min) 73.8±12.8 68.1±12.6***

P‑wave 89.3±12.1 86.1±7.7*

PR interval (msec) 148.6±14.3 143.4±22.3*

QTcd interval (msec) 51.5±6.3 44.9±5.6**

QRS (msec) 87.6±4.4 85.9±3.6**

QT interval (msec) 363.7±14.5 363.3±16.5
P‑wave dispersion (msec) 47.7±5.3 43.1±3.3**

QTc interval (msec) 42.2±6.2 44.6±5.2**

QTd interval (msec) 50.5±6.3 42.7±4.7***

TpTe time (msec) 107.0±7.4 94.3±4.9***

TpTe dispersion (msec) 45.2±3.6 40.6±2.5***

TpTe/QT time (msec) 0.29±0.2 0.26±0.2***

TpTe/QTc time (msec) 2.4±0.6 2.1±0.3***

TpTe/QTd time (msec) 2.1±0.2 2.2±0.2
TpTe/QTcd time (msec) 2.1±0.2 2.1±0.2
P*<0.05, **<0.01, ***<0.001 compared to pre‑operative values. 
QTc, corrected QT; QTd, QT dispersion; QTcd, corrected QT 
dispersion; TpTe, Tpeak‑Tend
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changes at level T2 ETS on HR and QTC, level T3 
ETS on HR and PR interval and level T4 ETS on QTc 
interval. These results indicate that the ETS procedure 
may be more effective on level T3 in the hyperhidrosis 
patients. 

TpTe interval is an index that reflects the transmural 
dispersion of ventricular repolarization22. TpTe interval 
is a period that is potentially sensitive to re-entrant 
ventricular arrhythmias, and extending this interval 
increases the tendency to arrhythmia. Prolonged TpTe 
interval, studied in long-QT syndromes, hypertrophic 
cardiomyopathy with troponin-I mutation and acute 
myocardial infarction, was found to be related to 
increased mortality rates23. Similar to TpTe interval, 
TpTe dispersion, TpTe/QT ratio and TpTe/QTc ratio 
are used in detecting a tendency for ventricular 
arrhythmia22-24. In our study, the TpTe interval of 
pre-operative patients was significantly longer than that 
of post-operative patients. The TpTe dispersion value, 
TpTe/QT and TpTe/QTc ratios of pre-operative patients 
were significantly higher than of post-operative patients. 
In our study, bilateral level T3 ETS procedure, when 
used in the treatment of hyperhidrosis, caused a 
distinctive modification on sympathetic nervous 
system. These parameters, which can be easily acquired 
by a 12-lead ECG applied to hyperhidrosis patients pre- 
and post-operatively, can reveal useful information on 
the early effectiveness of the procedure and detection of 
rare complications yet to emerge. The main limitation 
of our study was the lack of long-term information of 
ETS procedure mainly regarding the ECG changes. 

In conclusion, our results showed that HR, QTd 
interval, TpTe time, TpTe dispersion, TpTe/QT time 
and TpTe/QT decreased after bilaterally T3 ETS. 
Bilateral T3 ETS improved homogeneity of ventricular 
repolarization may lead to decreased QTd interval, 
TpTe time, TpTe dispersion, TpTe/QT time  and 
TpTe/QT. ECG data demonstrated the effectiveness of 
the operation. Further studies are needed to evaluate 
the importance of ECG parameters in bilateral T3 ETS.

Conflicts of Interest: None.
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