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Abstract

Recurrent Ventricular Tachycardia, or Electrical Storm, is a relatively com-
mon cause of mortality and morbidity after myocardial infarction. We present
a case in which left stellate ganglion blocks were performed under ultrasound
guidance in order to alleviate recurrent ventricular tachycardia in a patient
requiring extracorpeal membrane oxygenation after myocardial infarction. A
medically complex 54-year-old male after two weeks removed from an acute
ST elevation myocardial infarction status post stenting and intra-aortic bal-
loon pump placement presented in the cardiovascular intensive care unit with
recurrent unstable ventricular tachycardia while on extracorporeal membrane
oxygenation and multiple vasoactive infusions. Our acute pain service was
consulted by the cardiac electrophysiology service to provide left stellate gan-
glion blocks in attempt to attenuate electrical storm. Multiple single shot left
stellate ganglion blocks were performed on subsequent days with increasing
local anesthetic concentrations and volumes successfully providing temporary
relief of electrical storm. A left stellate ganglion catheter was eventually
placed, and a continuous infusion of local anesthesia was started. The patient
experienced complete relief from unstable ventricular tachycardia and no
further defibrillations were required. The catheter remained in place for 14
days allowing for extracorporeal membrane oxygenation decannulation
without the return of electrical storm. We believe ultrasound guided left stel-
late ganglion blocks to be a relatively safe means to provide temporary relief
of recurrent ventricular tachycardia.
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1. Introduction

Recurrent Ventricular Tachycardia (RVT), or Electrical Storm (ES), is a rela-
tively common cause of mortality and morbidity after myocardial infarction [1]
[2]. ES is defined as three or more sustained episodes of ventricular tachycardia
(VT) or ventricular fibrillation requiring shocks from a defibrillator within a
24-hour period [1]. These episodes must last greater than 30 seconds in dura-
tion, involve hemodynamic compromise, and require intervention to terminate
[1]. We present a case in which left stellate ganglion blocks (SGBs) were per-
formed under ultrasound guidance to alleviate ES in a patient requiring extra-

corporeal membrane oxygenation (ECMO) after myocardial infarction.

2. Case Report

A medically complex 54-year-old male two weeks removed from an anterior
ST-elevation myocardial infarction (STEMI) status post drug eluting stent to the
proximal left anterior descending coronary artery and intra-aortic balloon pump
placement (IABP) presented in the cardiovascular ICU with recurrent stable VT
initially controlled by amiodarone and lidocaine infusions. The lidocaine infu-
sion was discontinued on post-initiation day 1 after the patient sustained a sei-
zure. His condition further deteriorated when he progressed into sustained, he-
modynamically unstable RVT which required more than twenty defibrillations
in a 24-hour period, multiple vasoactive infusions, multiple antiarrhythmic infu-
sions, and the institution of ECMO.

Our Acute Pain Service was consulted by the Cardiac Electrophysiology (EP)
Service to provide left SGBs in attempt to attenuate electrical storm. Multiple
single shot left SGBs were performed on subsequent days with increasing local
anesthetic concentrations and volumes successfully providing temporary relief
of electrical storm. A left stellate ganglion catheter was eventually placed, and a
continuous infusion of local anesthesia was started. The patient experienced
complete relief from unstable VT and no further defibrillations were required.
The catheter remained in place for 14 days allowing for ECMO decannulation
without the return of electrical storm; however, the patient was unable to be
weaned off mechanical ventilation, IABP, or vasopressors due to acute ischemic
cardiomyopathy. The patient’s family withdrew care shortly thereafter, and the
patient expired. The discussed patient’s wife (next-of-kin) approved the report-

ing of this case.

3. Discussions

The SGB, more appropriately called the cervical sympathetic trunk (CST), is a
well-established intervention for sympathetically mediated disorders including
cardiac arrhythmias, vascular insufficiencies, and multiple pain syndromes [1]
(2] [3].

The cervical stellate ganglion (CSG) is present in approximately 80% of the
population and is located just anterior to the transverse process of the C7 verte-
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bra, superior to the first rib. Along with the middle cervical ganglion, traversing
fibers of the CSG are present at the level of C6, and are located anterolaterally to
the belly of the longus colli muscle (Figure 1) [3]. Even in the setting of a nor-
mal heart, predominance of left ventricular innervation by either the right stel-
late ganglion (RSG) or left stellate ganglion (LSG) is not well understood and
remains controversial [4] [5]. It appears that both RSG and LSG provide variable
degrees of sympathetic cardiac innervation [4] [5] [6]. Ultimately, left SGB is
superior to right SGB in terminating ventricular arrhythmias and thus, we
choose to perform left SGBs [4] [5].

Although traditionally described as a blind technique, the use of ultrasound
guidance has resulted in lower volume of local anesthesia requirements, fewer
hematomas creations and a more rapid onset of Horner Syndrome. Described
complications of SGB include unintentional esophageal and tracheal puncture,
injury to the pleura and lung, recurrent laryngeal and phrenic nerve injury, thy-
roid gland trauma, infectious complications, epidural and intrathecal spread,
intravascular injection of the carotid artery, jugular veins, or vertebral artery
leading to seizure and cardiac arrest [1] [7] [8]. Contraindications of the proce-
dure include anticoagulation, patient refusal, infection at the site of injection,
and bilateral block [1].

Figure 1. Block needle (arrowheads). VB, C6 vertebral body; LCM, lon-
gus colli muscle; IJV, internal jugular vein; CA, carotid artery; SCM,

sternocleidomastoid muscle.
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Given the risk for inadvertent vascular puncture and potential subsequent
hematoma formation, anticoagulation is a commonly listed contraindication of
ultrasound-guided SGB. Our patient was fully anticoagulated at the time we
performed our procedures. The decision to proceed with the block was made as
the procedures were palliative in nature, which was clearly understood by the
patient’s family members and all inter-disciplinary teams involved in this pa-
tient’s care. EP was consulted for sustained VT, but ablation was not possible in
the patient due to hemodynamic instability and the requirements of ECMO and
vasoactive infusions. As our cardiac electrophysiology service suspected our pa-
tient’s electrical storm was catecholamine dependent, providing a partial sym-
pathectomy via left SGBs allowed temporary cessation of sustained unstable re-
fractory VT.

ES is an important cause of morbidity and mortality in patients with recent
ischemic cardiac injury. The increased use of ultrasound guidance allows SGBs
to be performed with greater precision and, thus, allows for reliable success with
fewer complications. We believe ultrasound guided left SGBs to be a relatively

safe means to provide temporary relief of RVT.
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