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Abstract

Introduction: Electrical storms and ventricular tachycardia are two life-threatening arrhythmias that are becoming more com-
mon. In developing ventricular arrhythmias, the sympathetic nervous system plays a vital role. Stellate ganglion (SG) block can be
used in many situations as an important therapeutic target, like treating tachyarryhthmias and ventricular tachyarrhythmias.
Case Presentation: The patient was a 53 years old woman with a history of implantable cardioverter defibrillator (ICD) insertion
due to ventricular tachycardia. The patient complained of an awkward and unpleasant sensation when the ICD sensed the tach-
yarrhythmia and shocked her. Regarding the positive response to the previous SG block, with the goal of a longer duration of this
effect, stellate ganglion radiofrequency was performed.
Conclusions: Stellate ganglion radiofrequency shows a safe and long-term effect for patients with tachyarrhythmias and ICD who
cannot tolerate episodes of ICD activation.
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1. Introduction

The superior, middle, and inferior cervical sympathetic
ganglia make the cervical sympathetic ganglia. Anterolat-
eral to the longus capitis muscle are these ganglia. This
muscle separates the ganglia from the transverse pro-
cesses of the cervical spine. Because of its star-shaped ap-
pearance resulting from the junction of the two inferior
cervical ganglions with the first two thoracic ganglions,
the cervicothoracic or inferior ganglion is called the SG (1).
This ganglion is significantly larger than the middle cer-
vical ganglion (MCG) (2). The inferior cervical ganglion
merges with the first thoracic ganglion to generate the SG
in about 80% of people.

SG is a three-dimensional structure bordered on the
medial side by the longus colli muscle, the scalene muscles
on the lateral side, and the common carotid artery on the
anterior side. Sympathetic blocks may be used to treat the
following conditions: Complex regional pain syndrome
types I and II, Raynaud’s syndrome, frostbite, uninten-
tional intravascular injection of medicines (a vasospastic
mechanism), Sudeck’s atrophy, pain from CNS lesions, scle-
roderma, Schizophrenia, hyperhidrosis, shoulder-hand

syndrome, herpes zoster, stroke, vascular headaches, and
cardiac dysrhythmias (3-5).

The stellate ganglion block (SGB) can be performed un-
der fluoroscopy or sonography.

If performing SGB leads to successful results, a chemi-
cal neurolytic block or RF lesioning may be appropriate (4-
7).

2. Case Presentation

The patient was a 53 years old woman with a history
of hypertension and diabetes mellitus type II who was re-
ferred to a heart center for inserting an implantable car-
dioverter defibrillator (ICD) after a few attacks of sudden
ventricular tachycardia and loss of consciousness that had
not responded to medical therapy. The ICD was success-
fully inserted.

After six months, the patient returned to the heart
center complaining of an awkward and unpleasant sensa-
tion from the moments the ICD sensed the tachyarrhyth-
mia and shocked her. Following is the patient’s drug his-
tory: Mexiletine, diabezide, aspirin, amlodipine, metohexi-
tal, metformin, atorvastatin, valsartan, and empagliflozin.
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Stellate ganglion block was done twice in the center, aim-
ing to modulate the pulse rate and ICD shock number. As-
pirin was discontinued four days before each block.

The first session of SGB was done six months after the
insertion of the ICD. The block was performed unilaterally
under fluoroscopy guidance with 40 mg triamcinolone
and 6cc ropivacaine 0.25%, first on the right side and the
next day on the left side in two successive days with the
same method and the same drugs. Generation of horner’s
syndrome and unilateral block side change in the temper-
ature of the upper limb was determined as block success
(2, 5-9).

After these successful blocks, the patient was
symptom-free for about two months. Symptom-free
means there was no activity or shocking ICD due to tach-
yarrythmias. After this time, another event of ICD’s shock
happened. The patient was admitted, and another ses-
sion of unilateral SGB was done with the same method
and drugs. At this time, such as the previous time, the
symptom-free period was also about two months.

Finally, it was decided to perform radiofrequency SGB
to increase the duration of the effect. Before initiating the
procedure, we consulted with a cardiologist. He visited the
patient a few days earlier and came to the operating room
at the beginning of the procedure initiation. Monitoring
vital signs, including heart rate, blood pressure, and elec-
trocardiogram (six leads) was performed in the operation
room, and the cardiologist deactivated the ICD with a mag-
net before initiating the block. Furthermore, the cardiolo-
gist stayed in the operating room all over the time of block
until the end and then reactivated the ICD again.

Patient preparation with neck extension and slight
head rotation to the opposite side was done in the supine
position. The skin was sterilized with betadine and alco-
hol. By linear ultrasound transducer, 5 - 12 MHz (Sonosite,
EDGE2, USA), the anterior tubercle of the transverse pro-
cess of C6 and, after moving caudally, the C7 transverse
was confirmed. Then under the guidance of sonography
with a short axial view, the internal jugular vein, the longus
colli muscle, and the carotid artery were identified (Figure
1). For better screening of the vessels through the needle
course, color Doppler mode was used. After skin infiltra-
tion, with a real-time ultrasound guide, an RF sharp needle
22-gauge with a 5 cm length and 5 mm active tip (Cosman,
USA) from the lateral side of the probe was introduced in-
plane (from the left direction for doing unilateral RF neu-
rolysis). As we first performed PRF, which had no signifi-
cant pain and irritation, we did not inject any local anes-
thetic before doing PRF. The needle tip was placed on the
longus Colli muscle and under the prevertebral fascia. As-
piration for cerebrospinal fluid, air, or blood was negative,
and 1 mL of saline was injected. A neuro-term RF electrode
with a 50 mm length was inserted and connected to the

generator. The RF needle was positioned perpendicular to
the ganglion for performing PRF, and for thermal RF, the
needle was placed alongside the SG. In the next step, sen-
sory stimulation was performed with 50 Hz, 0.1 - 0.5 V, with
no neural numbness to the upper limbs or other areas.
We checked the proximity to recurrent laryngeal nerves,
phrenic or the segmental nerve, which are crucial.

For motor stimulation, at 2 Hz, 0.4 - 1.0 V exercise
test, no corresponding segmental muscle tremors, and the
jumping sensation was observed. Motor stimulation was
performed by asking the patient to say "ee" to check for
preservation of the motor function and exclude needle
malposition. After the negative sensory and motor test,
high voltage (60 V) PRF at 42°C for 360 s, 20 ms pulse width,
and 2 Hz frequency started. Then before starting RF at 80ºC,
we injected 1cc lidocaine 2% to prevent irritation and pain
that may result from neurolysis at high temperatures. At
80ºC for 60 seconds, thermal left unilateral RF neurolysis
was performed and repeated four times after needle-tip ro-
tation and directed to the most medial site and most ven-
tral aspect of the C6 and C7 transverse process under US
guidance, with repeated sensory and motor stimulation
before RF lesioning. Thirty minutes after the procedure’s
termination, a follow-up ultrasound screening was done to
exclude any hematoma formation.

From pre- to post-block, there was an increase in the
forehead and hands temperature, as recorded by a skin
thermometer, which was used as a surrogate for a success-
ful block.

After doing RF neurolysis in multiple time intervals, we
visited the patient 1, 3, 6, 12, and 14 months later, and ob-
served no signs of ventricular tachycardia. The patient did
not complain about the unpleasant sensation of ICD activ-
ity and shock. At this time, she did not have the problem
up to 14 months after the procedure and showed no sign
of recurrence of the cardiac tachyarrhythmia.

3. Discussion

In recent years, interventional therapies that target
the cardiac nervous system to control ventricular arrhyth-
mias are gaining popularity. It is planned that in most
cases, electrical storm or ventricular arrhythmia are asso-
ciated with a heightened sympathetic tone that could be
refractory to beta-blockade, antiarrhythmic therapy, and
other hemodynamic supports. Most spinal sensory affer-
ents pass through SG on their way to the dorsal horn of the
spinal cord, where they have been linked to the develop-
ment of arrhythmogenesis. Anesthetic drugs infused into
SG also target these fibers, reducing both afferent and ef-
ferent neurotransmission at SG. Although SGB does not af-
fect vagal afferents, lowering spinal afferents likely reduces
overall cardiac afferent neurotransmissions (3, 10-21).
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Figure 1. Ultrasound view of stellate ganglion (SCM, sternocleidomastoid; LCo, lungoscolli; PVF, prevertebral fascia; T, C6 tubercle; CA, carotid artery).

Zhou et al. (19) evaluated the effect of SG on atrial fib-
rillation (AF) and atrial electrophysiological properties in
a canine model. They concluded that unilateral SG electri-
cal stimulation in combination with six h rapid atrial pac-
ing could successfully establish a canine model of acute
sympathetic-induced AF. They mentioned that SG stimula-
tion facilitated AF induction. In addition, unilateral SGB
and inhibition of sympathetic nerve activation can reduce
AF initiation.

Ganesh et al. (20) used SGB as an intervention to treat
ventricular arrhythmias.

They discovered that in patients with refractory ven-
tricular arrhythmias, performing unilateral or bilateral
SGB can reduce arrhythmia occurrences for 24 - 72 hours,
allowing time for additional interventions such as catheter
ablation. SGB appears to be effective regardless of dif-
ferent kinds of ventricular arrhythmia. Otherwise, even
when performed on patients with anticoagulation ther-
apy, ultrasound-guided SGB is safe and has a low risk of se-

quelae.

Yang et al. (21) described a patient with a refractory VT
to medication and catheter ablation history. Under ultra-
sound guidance, a left SGB injection using the mixture of
0.4% Lidocaine and 0.5% bupivacaine was performed im-
mediately after the block sinus rhythm was retained. They
found that left SGB may provide effective VT control and
can be considered a necessary rescue treatment or bridge
therapy with catheter ablation.

Abbas and Reyad (22) compared thermal RF versus su-
per voltage PRF application on SG in neuropathic post-
mastectomy pain syndrome control. The percentage of
patients who had successful responses was significantly
higher in the thermal RF group than in the PRF group, with
significant differences in post-mastectomy pain intensity,
less rescue analgesia needed, and better improvement in
function. They mentioned that for post-mastectomy pain
syndrome, the thermal RF of SG is a safe and successful
treatment and more effective than PRF.
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The current findings support the use of RF unilateral
SGB as an effective complement to modern medicines in
treating cardiac arrhythmia and electrical storms. How-
ever, additional research is needed to understand the
safety and efficacy of SGB radiofrequency and compare dif-
ferent RF modalities in randomized clinical trials.

3.1. Conclusions

SGB radiofrequency is a good method in patients with
refractory tachyarrhythmias. It is a minimally invasive
method with the least side effects and can perform under
the guidance of sonography. With the goal of a longer
block duration, we did SG radiofrequency. The block du-
ration in our patient, according to the last visit, was 14
months.
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