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Percutaneous Stellate Ganglion Ablation
as a Novel Bail-Out Strategy for
Refractory Ventricular Arrhythmias

A Clinical Case Series
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efractory ventricular tachycardia (VT) and

electrical storm (ES) carry a high mortality

risk, especially in frail patients. Although
percutaneous pharmacologic left stellate ganglion
block (PLSGB) offers acute management, long-term
control is challenging.' Catheter ablation may be
ineffective or unfeasible; stereotactic radioablation
is still investigational, whereas surgical bilateral car-
diac sympathetic denervation (CSD) requires general
anesthesia and single-lung ventilation.

This case series evaluates percutaneous stellate
ganglion ablation (PSGA) with continuous radio-
frequency (RF) as a novel, minimally invasive rescue
therapy for long-lasting sympathetic modulation.

METHODS

All the procedures were performed with the patient
under local anesthesia and supine, conscious, and
breathing spontaneously. Ultrasound-guided lateral
approach targeted the upper stellate ganglion (C8) at
the C7 transverse process (Figure 1A). A 22-gauge, 5
centimeter RF needle with a 5 millimeter active tip

(Figure 1B) was used (SMK-S505-22, Abbott). Needle
placement was verified with fluoroscopy and
contrast. Five milliliters of 2% lidocaine was injected
for preemptive analgesia before RF delivery, with
subsequent immediate miosis and/or ptosis onset
used to confirm correct needle placement. Dual-
stimulation testing via needle tip and generator was
used to avoid phrenic (lateral) or recurrent laryngeal
(anterior/medial) nerve stimulation/damage, by
assessing sensory (50 Hz, 0.9 V; tingling/warmth in
neck/face/shoulder) and motor (2 Hz, 2 V; neck/
shoulder/laryngeal muscle twitches at rest/during
vocalization) responses.”

Following the thermal RF neurolysis protocol of
Rao et al,” three sequential 90-second lesions were
created (50 °C, 55 °C, and 60 °C). The IonicRF
Generator (Abbott) provided real-time temperature,
impedance, voltage, and treatment duration feed-
back (Figure 1C). Irrigation was avoided to prevent
local fluid accumulation. An experienced cardiologist
(>30 ultrasound-guided PLSGB procedures) per-
formed the blocks, assisted by a pain physician
trained in RF neuronal ablation. Each side was
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FIGURE 1 Equipment Used, Fluoroscopic Target, and Timeline
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(A) Ultrasound (left) and fluoroscopy (right) show needle on the target and contrast spread. Needle (B) and generator (C) used. (D) Timeline. ATP = antitachycardia
pacing; ca = carotid artery; EOT = end of treatment; ES = electrical storm; ijv = internal jugular vein; LCSD = left cardiac sympathetic denervation;
PLSGB = pharmacologic left stellate ganglion block; PSGA = percutaneous stellate ganglion ablation; RV = right ventricular; scm = sternocleidomastoid;

VT = ventricular tachycardia; yo = years old.

treated separately, left before right, to minimize the
risk of permanent off target neuronal damage before
contralateral treatment. Patient 3 had a single right-
sided session due to previous left CSD.

Institutional review board approval was obtained.

RESULTS

Patient 1 was a 57-year-old woman with severe inter-
stitial lung disease and arrhythmogenic cardiomyop-
athy with right ventricular failure (NYHA functional
class III) despite a left ventricular ejection fraction
(LVEF) of 53% (Figure 1D). After a failed VT ablation,
she experienced amiodarone-refractory VTs at 250
beats/min with syncope, implantable cardioverter-
defibrillator (ICD) shocks, and ES, acutely responsive
to PLSGB. Left PSGA was performed in June, and right
PSGA was performed in July 2024.

Patient 2 was an 85-year-old obese male with
dilated cardiomyopathy (LVEF 45%) and severe
pneumopathy (NYHA functional class III). He
experienced amiodarone-refractory and VT ablation-
refractory VTs, recurring as ES with end of treatment
(exhaustion of ICD therapies) due to unstable VTs
(170-195 beats/min), acutely responsive to PLSGB.
Left PSGA was performed in November 2024, and
right PSGA was performed in December 2024.

Patient 3 was a 71-year-old man with prior left
upper lobectomy for lung cancer and NYHA func-
tional class III from desmoplakin-related cardiomy-
opathy (LVEF 23%, extensive scar). He experienced
fast VTs (210-240 beats/min) requiring ICD shocks
that led to left CSD. Subsequent recurrences at 170
beats/min in the form of ES with end of treatment led
to amiodarone treatment and then right-sided PSGA
in February 2025.
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OUTCOMES AND FOLLOW-UP

SAFETY. All cases exhibited transient miosis and
mild to moderate ptosis (=2 millimeters) acutely.
Mild ipsilateral ptosis (=1 milllimeters) persisted in
60% of the procedures.

EFFICACY. Patient 1 experienced 3 VTs (200-230
beats/min) triggered by stress 4 months’ post-PSGA
with isolated ICD shocks/antitachycardia pacing
(ATP) without syncope/hospitalization (Figure 1D).
She later died of pulmonary infection with incessant
slow VT (158 beats/min). Patient 2 was free of VT
recurrence at 13 months. Patient 3 experienced ATP-
responsive VTs (150 beats/min) 1 month post-PSGA;
epicardial ablation yielded VT-free status. He died
of septic shock at 10 months.

DISCUSSION

This is the first Western and second global case series
assessing PSGA with continuous RF as rescue neu-
romodulation for refractory VTs after prior PLSGB
success. All patients were free from end of treatment
condition. PSGA did not universally suppress VTs but
favorably modified their clinical expression, including
longer VT cyclelength, improved ATPresponseand VT
ablation candidacy, 67% freedom from ICD shocks,
and 100% freedom from end of treatment condition.
Previous experience, limited to a small Indian
case series (n = 6) and 3 case reports,>” suggests
efficacy and safety. Unlike the case seriesby Rao et al,”

PSGA for Refractory Ventricular Arrhythmias

which targeted T1 (neck) and T2 (thorax), this report
bilaterally targets only T1.

Complete and lasting denervation is essential.
Although surgical bilateral CSD removes Ti1-T4
ganglia, PSGA targets only T1. Acute ocular signs
suggest C8 involvement but do not guarantee durable
T1 ablation, and even with successful T1 destruction,
T2-T4 preserved innervation can lead to reinnerva-
tion and delayed arrhythmias. Given the technical
challenges of in vivo cardiac sympathetic assessment
and PSGA’s limited denervation without a reliable
marker of permanent ablation, surgical CSD is always
preferable when possible.

CONCLUSIONS

Continuous RF PSGA might benefit frail patients with
refractory VTs who are ineligible for VT ablation or
bilateral CSD, but it demands careful patient selec-
tion and local expertise in cardiac neuromodulation.
Long-term studies are warranted.
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