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Cardiac sympathetic denervation for conventional treatment 
refractory arrhythmias
Denervación simpática cardíaca en arritmias refractarias al tratamiento convencional
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CLINICAL INVESTIGATION

Abstract
Objective: Cardiac sympathetic denervation (CSD) using video-assisted thoracoscopy is a therapeutic alternative for cardiac 
arrhythmias refractory to conventional treatment in patients with ventricular structural heart disease, mainly due to ischemia, 
and in patients with hereditary conditions associated with sudden death such as long QT syndrome. In general, it is performed 
in cases with recurrent episodes of ventricular tachycardia or electrical storm, in spite of conventional treatment. The objective 
of this study is to show the experience of this institution with DSCI in refractory patients to conventional management and the 
results derived from its application. Methods: This was an observational retrospective study. The records of patients with a 
history of ventricular arrhythmias treated in our center with pharmacological treatment, catheter ablation, or implantation of an 
implantable cardioverter-defibrillator (ICD), who underwent video-assisted CSD were analyzed and described. Results: A total 
of six patients were included in the study. Patients with structural heart disease were the most frequent, median age was 56 
± 16  years; 67% were male. The procedure evolved without complications in any of the patients and an overall significant 
improvement was observed. A 24-month follow-up was conducted; two patients had recurrence episodes presenting as slow 
ventricular tachycardia without severe symptoms and a third patient presented an episode of ventricular fibrillation aborted by 
the ICD. Conclusion: Video-assisted CSD should be considered as a treatment option for patients with potentially dangerous 
arrhythmias that do not respond to conventional treatment, especially in recurrent ventricular tachycardia.

Key words: Sympathectomy. Video-assisted thoracoscopy. Ventricular tachycardia. Structural heart disease. Long QT syn-
drome. Colombia.

Resumen
Objetivo: La denervación simpática cardiaca izquierda (DSCI) por toracoscopia se ha convertido en una alternativa terapéu-
tica para el manejo de arritmias cardíacas refractarias al tratamiento convencional en pacientes con cardiopatía estructural, 
principalmente isquémicos, y enfermedades hereditarias asociadas con muerte súbita como el síndrome de QT largo. Gene-
ralmente se realiza en quienes manifiestan episodios recurrentes de arritmias ventriculares o incluso tormenta eléctrica a 
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Introduction
Sudden cardiac death is defined as an unexpected 

natural death derived from a cardiac cause within a 
short time from the onset of symptoms, generally within 
1 h. In the majority of cases, this outcome is preceded 
by ventricular tachycardia1. Abnormal rhythms can be 
derived from genetic defects such as congenital long 
QT syndrome (LQTS) or due to structural heart disease 
secondary to myocardial ischemia, among others. In 
patients with ischemia, the affected tissue becomes 
highly arrhythmogenic due to cellular remodeling and 
the heterogeneity of the sympathetic innervations in the 
heart2.

The first line of therapy is pharmacological treatment 
with adrenergic beta-blockers, but recent studies have 
found that in patients with polymorphic ventricular ta-
chycardia, up to 69% have recurrent cardiac events in 
spite of adequate management. In these refractory ca-
ses and patients with high risk of sudden death, an 
implantable cardioverter-defibrillator (ICD) has shown 
to be an effective therapy to prevent fatal outcomes3. 
ICDs are devices that are not exempt from complica-
tions such as inappropriate discharges with associated 
morbidity, mortality, and decreased the quality of life. 
As a result, ventricular arrhythmias (VAs) comprise a 
challenging condition regarding control and manage-
ment, especially in recurrent or refractory cases.

The standard of care for patients with recurrent ven-
tricular tachycardia or after the stabilization of a ventri-
cular fibrillation is the use of antiarrhythmic drugs, the 
placing of an ICD, and, subsequently, catheter ablation; 
but only in selected patients and centers. In spite of 
advances in ablation technology, there is still a group 
of patients who do not respond to the aforementioned 
therapeutic approach4. The left cardiac sympathetic de-
nervation (LCSD) or sympathectomy is a management 

option for patients with refractory arrhythmias taking 
into consideration the already demonstrated influence 
of the sympathetic nervous system in the genesis of the 
cardiac electrical instability. Sympathetic stimulation in-
duces variations in the repolarization process predispo-
sing the patient to ventricular fibrillation5. A higher sym-
pathetic activity has been associated with patients 
presenting with ventricular tachyarrhythmia6. This study 
aims to present our experience with patients with re-
fractory VA despite prior treatment attempts with antia-
rrhythmics and catheter ablation, taken to video-assis-
ted thoracoscopic (VAT)-LCSD in a high-complexity 
care center in Latin America.

Methods
The surgical procedure was performed with general 

anesthesia in all the patients. Double lumen intubation 
was carried out to isolate the left lung; a videoscopic 
transthoracic left-sided approach was implemented in 
every case, due to thorough technique knowledge. 
A  cervical approach is also possible, but it was not 
performed due to a higher risk of stellate ganglion le-
sion and a subsequent Horner’s syndrome develop-
ment. The left-sided ganglia were identified through the 
pleura. Electrocautery dissection of the thoracic sym-
pathetic chain from T1 to T4 was executed and cut with 
endoscopic scissors, immediately underneath the ste-
llate ganglion to avoid complications due to thermal 
dispersion. Then, the electrocautery was used to tran-
sect the sympathetic chain from T2 to T4. The dissected 
materials were removed and sent to pathology. Finally, 
the air was evacuated with a water seal chamber to 
avoid the use of a chest tube. All patients were 
monitored in the intensive care unit after the procedure. 
No complications were reported; the whole group of 
patients had significant improvement postoperatively.

pesar del tratamiento convencional. El objetivo de este estudio es mostrar la experiencia de esta institución con la DSCI en 
pacientes refractarios al manejo convencional y los resultados derivados de su aplicación. Métodos: Se revisaron los regis-
tros de 6 pacientes con antecedente de arritmias ventriculares tratados previamente con medicamentos y en algunos casos 
con ablación con catéter y la mayoría con desfibrilador automático implantable, que fueron llevados DSCI por toracoscopia 
video-asistida (VATS). Resultados: La principal enfermedad de base fue la cardiopatía estructural, la indicación más preva-
lente fue tormenta arrítmica incontrolable, la edad promedio fue de 56 ± 16 años, el 67% de los individuos fueron hombres. 
Este procedimiento no mostró complicaciones en ninguno de los pacientes y se encontró mejoría sintomática en todos los 
casos. Se realizó seguimiento por 24 meses; dos pacientes tuvieron recurrencias por taquicardia ventricular lenta sin síntomas 
severos y uno por fibrilación ventricular. Conclusion: La DSCI por VATS debe considerarse como opción terapéutica para 
pacientes con arritmias de difícil manejo.

Palabras clave: Simpatectomía. Toracoscopia video-asistida. Taquicardia ventricular. Síndrome de QT largo. Cardiopatía 
estructural. Colombia.
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This study was performed with previous protocol 
approval by the institutional ethics committee (Comité 
de Ética Médica Institucional) at the Fundación Valle 
del Lili in Cali, Colombia. The records of six patients 
with a history of refractory VA were reviewed retrospec-
tively. Patients who experienced no improvement in 
pharmacological treatment, implantable devices, or ca-
theter ablation therapy were included in the study. Qua-
litative variables were resumed as percentages. To de-
termine the behavior and the distribution of the 
numerical variables, we used the Shapiro–Wilk test. All 
analyses were performed using the statistical package 
STATA® (StataCorp, 2011, Stata 12 Base Reference 
Manual, College Station, TX: Stata Press).

Results
In the period between January 2011 and December 

2015, six patients were taken to VAT-LCSD at the Fun-
dación Valle del Lili in Cali, Colombia; due to conven-
tional treatment-refractory arrhythmias. The median age 
of the population was 56 ± 16 years, 67% were males. 
Five of the patients (83%) had a history of hypertensive 
or ischemic cardiomyopathy and associated heart insu-
fficiency; two female patients presented a congenital 
LQTS with associated arrhythmia (Table 1).

Regarding the initial clinical presentation, two of the 
cases referred dyspnea and palpitations as the first 
symptoms, three initiated with syncopal episodes, and 
one with chest pain. All the patients were initially treated 
with beta-blockers; five had an ICD implanted and un-
derwent catheter ablation without symptomatic improve-
ment. The patients with a history of LQTS had received 
pharmacological therapy before. Four of the patients 
were diagnosed with electrical storm, indicating the 
need for a VAT-LCSD; one of the patients had an epi-
sode of ventricular tachycardia associated with unstable 
angina. The patients with LQTS presented with polymor-
phic ventricular tachycardia unresponsive to beta-bloc-
ker management (portal vein thrombosis [PVT]).

The median hospitalization length was 7.5 days (in-
terquartile range 6-16). Follow-up was conducted for 
24; three cases a recurrence episode; two of them had 
an episode of slow ventricular tachycardia without se-
vere symptoms, and the third experienced an episode 
of ventricular fibrillation treated by the ICD.

Discussion
Moss and McDonald adventured in the first descrip-

tions of LCSD to prevent arrhythmias and sudden Ta
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death in patients with LQTS more than 45 years ago7, 
but the implementation of a VAT was first reported in 
the year 2000, and the first series of cases was pu-
blished in 20098. Since then, it has a Class  I recom-
mendation for patients with refractory arrhythmias se-
condary to tissue scars in structural heart disease or 
LQTS and a Class  IIB in cases of PVT9. In the past 
few years, some authors have extended the indication 
to patients requiring ICD implantation, as a comple-
mentary therapy in high-risk cases. Nevertheless, be-
ta-blockers are still the first line of treatment for these 
conditions, although their efficiency is not homoge-
neous in every phenotype, dosing is challenging due 
to the variability of adverse effects in the general po-
pulation, and they do not eliminate the risk of sudden 
death associated with these conditions10. Catheter 
ablation has also been recommended as the first line 
of treatment for patients with ventricular tachyarrhyth-
mia storm when indicated it should be conducted in 
the first 48 h of hospital admission11. In our series, four 
patients with no absolute or relative contraindications 
for the procedure were treated with ablation therapy 
but did not achieve remission from the VA. The other 
two patients were refractory to other therapies. All the 
patients in our series received first-line treatment be-
fore proceeding to a VAT-LCSD. At present, there are 
no studies that are able to compare the efficacy of 
ablation therapy with sympathectomy, probably since 
ablation therapy is usually performed before VAT-
LCSD in the management of these patients. LCSD has 
been suggested for patients with conditions refractory 
to catheter ablation; it has been stated that sympathe-
tic modulation may be helpful for patients with multiple 
diseases with VA refractory to catheter ablation12.

Two of the patients in our series presented LQTS 
with associated PVT unresponsive to beta-blocker ma-
nagement. LCSD can disrupt the release of catechola-
mines in the ventricles, increasing the threshold for the 
onset of a VA9. Besides the antifibrillatory effect of 
LCSD, a decrease in the QTc has been observed in 
the previous studies, but this effect has not been sys-
tematically confirmed13. In patients with primary VA 
such as congenital LQTS, failure to respond with be-
ta-blockers should be considered an indication for 
VAT-LCSD as a treatment option. Although VAT-LCSD 
has strong evidence in the management of LQTS and 
PVT, recent studies have demonstrated a significant 
decrease in the number of cardiac events in patients 
with channelopathies and cardiomyopathies different 
from LQTS, with this procedure10.

The most common presentation of patients with 
cardiac arrhythmias in our series was ischemic and 
hypertensive cardiomyopathy with associated cardiac 
insufficiency. LCSD has been considered in previous 
literature as a substrate-independent antifibrillatory 
management alternative for some patients with arr-
hythmias stemming from other substrates besides 
LQTS14. In an animal model of post-infarction sudden 
death, the VAT-LCSD procedure showed a significant 
decrease of ischemic ventricular fibrillation15. In hu-
mans, a study of cases with electrical storm due to 
ischemic and non-ischemic cardiomyopathy with no 
response to the first-line therapies showed a signifi-
cant reduction in recurrent VA after LCSD16. Another 
study of 144 patients with myocardial infarction com-
plicated by VA demonstrated a significant reduction in 
the incidence of sudden death with the procedure10. 
Reductions of up to 60% of arrhythmic episodes in 
patients with cardiomyopathy and refractory VA have 
also been reported17.

The primary indication for VAT-LCSD in our series 
was electrical storm in patients with an ICD with multi-
ple shocks. Repeated ICD discharges have been linked 
with increased mortality and a reduction in life quality18. 
Both bilateral and LCSD have shown to attenuate the 
burden of ICD discharges in a small population in the 
acute setting. Reductions of up to 90% of the ICD 
shock burden have been reported in a larger population 
of patients with non-ischemic cardiomyopathy who 
were refractory to ablation and pharmacological thera-
py, in the long-term follow-up17.

From the data that we recollected, VAT-LCSD is not 
inferior to the open approach in term of efficacy. Reduc-
tions in the complications rate, hospital stay, and pleural 
drainage time have been shown with the VAT approach19. 
However, complications have been reported in patients 
who were submitted to VAT-LCSD such as unilateral 
facial erythema, facial dryness, contralateral hyperhidro-
sis, permanent blepharoptosis, and differential tempera-
ture sensation in the hands. These complications occur 
in <10% of the patients20; in our series, none of these 
events were reported even though an active search was 
executed. Close follow-up revealed no signs of patients 
at risk for these complications in the future.

Conclusions
In general terms, VAT-LCSD is a valid treatment op-

tion for patients with ventricular tachyarrhythmias that 
prove to be challenging to treat with pharmacological 
and ablation therapies and for patients with repeated 
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ICD discharges. This minimally invasive surgical proce-
dure should be considered for patients with refractory 
VA in structural heart disease and congenital LQTS.
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