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Abstract

Case Report

IntroductIon

The term “electrical storm” (ES) describes a state of 
electrical instability of the heart characterized by clustering 
of recurrent episodes of ventricular tachycardia (VT) or 
ventricular fibrillation in a short period of time. We report 
a case where stellate ganglion block (SGB) and thoracic 
epidural analgesia (TEA) were used to manage this 
sympathetic storm.

case rePort

A 67‑year‑old  hypertensive and diabetic male weighing 60‑kg 
status postcoronary artery bypass graft surgery to left anterior 
descending and left circumflex arteries 4 years ago, presented 
to our institute with a history of chest pain, palpitations, and 
dyspnea since the last 30 days. Electrocardiogram revealed 
monomorphic VT during one such episode with a pulse of 170/
min and a blood pressure of 110/70 mmHg. He was started 
on injection Amiodarone 150 mg intravenous (IV) bolus 
over 10 min followed by infusion of 1 mg/min IV for 6 h then 
0.5 mg/min IV for 18 h. The arrhythmia did not revert with this. 
Injection Metoprolol 5 mg, injection Lignocaine 100 mg, and 
injection Magnesium sulfate 2 g IV were tried but to no avail. 
Transthoracic echocardiography (TTE) revealed hypokinesia 
of apex, anterior, posterior, and inferior walls and septum with 
a reduced ejection fraction of 25%. No clots were seen during 
this examination. No previous TTE report was available for 
comparison. Cardiac enzyme assay was normal and ruled out 

any active ischemia. He had stopped consuming his routine 
antiplatelet medications since the last fortnight.

Hypokalemia, hypomagnesemia, and hyperthyroidism were 
excluded as triggering factors for arrhythmias on laboratory 
investigations. He was subsequently given Direct current 
(DC) synchronized cardioversion with 100 J, and normal 
sinus rhythm (NSR) was achieved. He went into monomorphic 
VT 8 times on day 1 [Figure 1] and was reverted only with 
increasing dose of synchronized cardioversion each time. 
Decision was made to try sympatholysis with a left‑sided 
SGB (LSGB) on day 2. After checking coagulation parameters, 
explaining the procedure to the patient and relatives, and taking 
due consent, the procedure was performed under ultrasound 
guidance with 10 ml of 0.375% Ropivacaine which was 
deposited with the tip of the needle in the longus colli muscle 
after negative aspiration of blood. Spread of the drug was 
confirmed by bulging of the longus colli compartment and 
spread of drug on ultrasonography (USG). Horner’s syndrome 
confirmed the success of the block. The patient showed 
an arrhythmia‑free interval of 12 h, but the monomorphic 
VT continued thereafter with a frequency of 6–7 episodes 
per day only amenable to synchronized cardioversion. He 
was intubated during one of these episodes and put on 
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intermittent‑positive pressure ventilation. Hypotension ensued 
and his right internal jugular vein and right radial artery were 
cannulated, and injection Noradrenaline was started. Sedation 
with Fentanyl and Midazolam infusion was started. Day 4 
prompted a decision to try sympatholysis with a thoracic 
epidural. After due consent, under all aseptic precautions, in 
the left lateral position at the T2–T3 interspace, a 18G Tuohy 
needle was used and the epidural space was encountered with 
a paramedian approach at 4 cm using loss of resistance to 
saline method. The catheter was fixed at 8 cm at skin surface 
and secured with sterile dressing after tunneling. During the 
next episode of monomorphic VT, 5 ml of 0.5% Lignocaine 
was injected with return to NSR within 3 min. After seeing this 
response, an infusion with 100 ml of 1% Lignocaine with 100 
mic of fentanyl was started at 5 ml/h with an elastomeric pump. 
After commencement of the infusion, there was a dramatic 
reduction in the occurrence of the VT with only one episode 
on day 5 which settled on bolus of 5 ml of 0.5% lignocaine 
with 10 mic of Fentanyl through the epidural catheter. Plan 
was to do an electrophysiological (EP) study and catheter 
ablation of the arrhythmogenic pathway. Repeat TTE showed 
a LV clot of 2.3 cm × 2 cm size. The EP study was deferred, 
and injection Heparin 5000 IU bolus followed by 1000 IU/h 
infusion was started with regular monitoring of the activated 
partial thromboplastin time. The epidural catheter was kept 
in situ with only one episode of monomorphic VT on day 7 
which settled on the abovementioned bolus. Relatives did not 
give consent for surgical left cardiac sympathetic denervation 
(LCSD). The patient suffered cardiac arrest with ventricular 
fibrillation on day 8 and succumbed.

dIscussIon

The autonomic nervous system plays a critical role in the 
genesis and maintenance of ventricular arrhythmias.[1] An ES in 
ischemic heart disease usually manifests as recurrent ventricular 
arrhythmias that are resistant to antiarrhythmic drugs.[2] VT 
storm, defined as >3 episodes of VT within a 24‑h period, has 
high morbidity and mortality. Scar‑mediated reentry due to a 

previous myocardial infarction (MI) is the most common cause, 
although reversible triggers include ischemia, decompensated 
heart failure, and electrolyte disturbances. VT storm is 
commonly managed with antiarrhythmic therapy, treatment 
of reversible causes (ischemia and electrolyte imbalance), 
and catheter ablation.[3] The use of sympathetic blockade 
to stop VT storm is not novel as evidenced by the use of IV 
beta‑blockers for treatment. Sympathetic tone can be reduced 
further by intubation and sedation, LSGB, TEA, or left cardiac 
sympathetic denervation (LCSD). We describe a case of VT 
storm we managed with SGB and TEA.

The left and right stellate ganglia provide the majority of the 
sympathetic innervation to the heart through postganglionic 
fibers, although the left stellate ganglion is quantitatively 
dominant at the ventricular level.[4] MI may lead to partial 
denervation of these fibers at the level of the myocardium and 
paradoxically induce a supersensitivity to catecholamines, 
making the heart more vulnerable to the electrical induction 
of ventricular arrhythmias.[2] Sympathetic denervation 
counteracts this pathologic process by reducing the amount of 
norepinephrine released at the ventricular level and increasing 
the ventricular fibrillatory threshold.[4] Coronary vasodilation 
and vagal stimulation to the heart are also increased. SGB 
also reduces the risk of cardiac arrhythmias by shortening 
the QTc interval.[5] Landmark technique, USG, fluoroscopy, 
or computed tomography‑guided techniques can be used. 
Nademanee et al. reported a prospective study of 49 patients 
with ES in which sympathetic blockade through beta‑blocker 
or LSGB followed by oral Amiodarone was compared to 
Class I antiarrhythmic therapy. The 1‑week survival for the 
sympathetic blockade group was 77.8%.[6]

TEA is a therapeutic option that selectively targets fibers that 
innervate the myocardium.[7] Its immediate onset of action can 
interrupt the vicious cycle of recurrent shocks and may avert 
the need for intubation. TEA tends to have minimal effects on 
hemodynamic parameters including heart rate, mean arterial 
pressure, cardiac index, and central venous pressure.[8]

TEA with the potential of providing complete sympathetic 
blockade blocks segments C8‑T4. While spinal segments 
T1–T4 give rise to the majority of cardiac accelerator fibers, 
C8 can form part of the inferior cardiac sympathetic nerve. 
Therefore, TEA, by inhibiting fibers that are proximal to both 
the left and right stellate ganglia, could be more effective 
than LCSD (which is a unilateral intervention). Other than 
Lignocaine, Bupivacaine, Levobupivacaine, and Ropivacaine 
with or without opioids can be used to achieve effective 
blockade. TEA can be instituted at the bedside without 
specialized equipment. TEA can also be used as a bridge 
to more definitive therapy. Application of local anesthetic 
to the epidural space results in almost immediate selective 
sympatholysis, which may be of particular benefit in patients 
with structural heart disease in whom the presence of scar may 
impede effective delivery of beta‑blockade to the myocardial 
substrate. However, the dose of TEA is difficult to titrate 
as there are no markers that are easy to use other than an 

Figure 1: Monomorphic ventricular tachycardia during one episode
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assessment of its efficacy in arrhythmia control. Bourke et al. 
reported a case study of 14 patients who underwent TEA, 
LCSD, or both, to control VT refractory to medical therapy and 
catheter ablation. After initiation of TEA, 6 out of 8 patients 
who had TEA had a large (≥80%) decrease in VT burden.[9]

Other important treatment modalities which we could not use 
in our patient are implantable cardioverter defibrillator (ICD) 
and left cardiac sympathetic denervation. However, ICD 
implantation necessitates life‑long and routine device 
replacement and is furthermore associated with device 
malfunction (including inappropriate shocks), infection, and 
psychological problems.[10] LCSD is performed using either 
open or video‑assisted thoracic surgery approach. Only left or 
bilateral denervation can be done. LCSD consists of resection 
and removal of the lower third to half of the stellate ganglia and 
T2–T4 thoracic ganglia as well as transection of the nerve of 
Kuntz (an intrathoracic nerve that connects the first and second 
thoracic nerves, bypassing the sympathetic chain between 
the T2 ganglion and stellate ganglion in some patients) when 
present.[11] Vaseghi et al. conducted a study on 41 patients 
who underwent CSD (14 – left, 27 – bilateral), and there was 
a significant reduction in the burden of ICD shocks during 
follow‑up compared to the 12 months before the procedure. 
Shock‑free survival was greater in the bilateral group than 
in the left CSD group[11] Horner’s syndrome, pneumothorax, 
bleeding, adhesions/scarring, facial flushing, asymmetrical 
facial sweating, skin sensitivity, and neuropathic pain are 
known complications.[12]

conclusIon

This case highlights the need for awareness of alternative 
treatment modalities such as TEA and SGB which may be 
effective additions for the management of refractory ventricular 
arrhythmias, especially when other treatment modalities have 
failed and/or may serve as a bridge to more definitive therapy.
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