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Use of stellate ganglion block for treatment of recurrent syncope
followed by chest pain

Young—ung Kim, Yong—joon Shin, Young Woo Cho
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Syncope is defined as a transient loss of consciousness and postural tone, characterized by rapid onset,
short duration, and spontaneous recovery. Stellate ganglion block (SGB) is a nerve block method that is
used for treatment of neuropathic pain in the head, neck and upper extremities, especially trigeminal neural-
gia, postherpetic neuralgia and complex regional pain syndrome. SGB can modulate and stabilize the sym-
pathetic nervous system, which prevents it from overexcitation and improves symptoms of syncope. The
authors report a patient who was treated for pain and edema of both upper extremities with SGB, then
showed improvement in recurrent syncope followed by chest pain and overall quality of life.
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INTRODUCTION

Stellate ganglion block (SGB) is a selective sympathetic block
that is widely used for neuropathic pain treatment. This pro-
cedure is used locally for disorders of the head and neck or
upper extremities, especially trigeminal neuralgia, postherpetic
neuralgia, complex regional pain syndrome (CRPS) and post-
traumatic stress disorder (PTSD), as well as systemically for
angina pectoris, psychosomatic disorder, hormonal disorders,
or unbalanced sympathetic nervous system disorders [1].

Syncope is a transient loss of consciousness caused by tran-
sient global cerebral hypoperfusion that is characterized by
rapid onset, short duration, and spontaneous complete reco-
very. Recovery from syncope is usually accompanied by al-

most immediate restoration of appropriate behavior and ori-
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entation. Sometimes the post-recovery period may be marked
by fatigue [2].

We report the case of a patient, who was treated for pain
and edema of both upper extremities with SGB, then showed
improvement in recurrent syncope followed by chest pain,

as well as improved quality of life.

CASE

The 54-year-old female patient had no underlying disease
except a past medical history of hemithyroidectomy to treat
thyroid cancer 4 years prior. Following hemithyroidectomy,
she developed left forearm pain and gradually progressed to
pain accompanied by coldness and edema of both forearms
and hands. The patient visited our pain clinic to treat the
upper extremity pain, and SGB was performed. We explained
the concept of SGB to the patient, as well as its potential side
effects, including Horner’s syndrome, hoarseness because of
recurrent laryngeal nerve block, ipsilateral upper extremity
motor weakness caused by brachial plexus block, and phrenic
nerve block. The patient was laid down in the supine position

and a pillow was put under her shoulders for cervical exten-
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sion to facilitate palpation of the bony landmarks. After pre-
paring the skin, the needle was inserted blindly using an ante-
rior paratracheal approach technique and advanced until it
contacted the transverse process of the C6 vertebra. At that
time, the needle was withdrawn slightly from the periosteum.
After negative aspiration, 8 mL of 0.2% ropivacaine was slowly
injected for SGB with repeated aspiration. Thereafter, the pa-
tient was observed for Horner’s syndrome signs to confirm
successful SGB.

The SGB was performed twice a week, alternating left and
right. After 10 applications of SGB were performed, 5 times
on each side, the numerical rating scale (NRS) score, which
is an 11-point (0-10) scale for patient self-reporting of pain,
decreased from 7 to 8 points to 2 to 3 points for both upper
extremities, while the edema of both forearms and hands sub-
sided almost completely (Fig. 1). We explained the successful
progress of the treatment to the patient and recommended
she reduce or discontinue further administration of SGB and
continue treatment with oral medication. As oral medication,
she was given milnacipran (Ixel) 12.5 mg bid, which was quite
effective on her upper extremity pain.

A month later, she mentioned that the pain in both arms
got much better and interestingly, recurrent syncope with
chest pain of unknown cause from about 13 years earlier
also improved. Specifically, the frequency of syncope, which
occurred more than once a day almost every day, was reduced

S

Fig. 1. (A) Photo of patient before treatment (SGB). Edema in both forearms and hands. (B) Photo of patient after treatment (SGB).
Normalized both forearms and hands. SGB, stellate ganglion block.

to twice a week. Furthermore, the intensity of the preceding
chest pain and time of loss of consciousness were also de-
creased. She said that the quality of life had improved and
she was satisfied with this treatment effect.

Before trying SGB, whenever symptoms of syncope hap-
pened, the feature of the chest pain was a sharp pain of NRS
7 to 8 without radiating pain that lasted 10 minutes. When
she came to the hospital, we were not able to keep track of
all of her vital signs, but blood pressure, heart rate, respiratory
rate, body temperature, and oxygen saturation were normal.

The patient said she underwent brain magnetic resonance
imaging, electroencephalography, coronary angiography, tilt
test, cardiac echography with ergonovine provocation test and
Holter electrocardiography to find the cause of syncope fol-
lowed by unexplained chest pain, but no abnormal findings
were found. In addition, her electrocardiography has been
monitored for 2 years using an implanted loop recorder, but
no abnormal findings were observed, even when symptoms
developed.

During the past several years, she has visited various medi-
cal departments (cardiovascular medicine, neurology, neph-
rology, allergy medicine, etc.) where she was given various
tests and medications (vasoconstrictor, beta-blocker, SSRI,
painkiller, anti-histamine, adrenal corticosteroid, etc.), but
her symptoms did not improve significantly. Moreover, there

were no underlying diseases observed during those visits.
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The cardiac autonomic neuropathy test (CAN) can be use-
ful for assessing CAN simply, quickly and noninvasively and
includes a test for heart rate variability, such as beat-beat va-
riations with deep breathing, as well as changes on postural
change from lying to standing and in response to the Valsalva
maneuver. While the tests mentioned above revealed no ab-
normal findings, the CAN test confirmed cardiovascular au-
tonomic abnormalities [3,4]. Therefore, we assumed that ad-
ditional SGB would work and conducted it at the patient's
request.

The SGB was performed twice a week, alternating left and
right. After 20 applications of the treatment (10 on each side),
the frequency of syncope decreased by 1-2 times a month.
Before SGB was implemented, it was almost impossible for
the patient to have a social life because of the syncope, but
after SGB it became possible for her to have a social life
and even travel. Additionally, she was very satisfied with the
improved quality of life after treatment.

During SGB treatment, we recommended she try psychia-
tric treatment to check for psychiatric problems such as depre-
ssion or PTSD, but she refused to do so. After about 3 months,
she visited the hospital with both upper extremity pain that
was slightly aggravated and requested additional SGB. After
several SGB treatments, her pain improved gradually.

The syncope occurred irregularly once several months after
the SGB stopped, but there was no preceding chest pain and
the duration of syncope was shortened. At the time that this
paper was written, she had experienced no additional syn-
cope for almost a year after the last syncope, except for one
or two experiences of loss of consciousness for a few seconds.
The patient and her family were satisfied with her quality

of life after treatment.

DISCUSSION

The mechanism of action of the SGB is not completely
understood, but it has been widely used to treat sympatheti-
cally maintained pain, vascular disease and CRPS involving
the face and upper arms, such as migraines, trigeminal neu-
ralgia, atypical facial pain, hot flashes in postmenopausal
women, PTSD and postherpetic neuralgia [5-7].

Syncope is a transient loss of consciousness caused by tran-
sient global cerebral hypoperfusion. The causes of syncope

vary, but can be categorized into three groups; reflex syn-

cope, syncope due to orthostatic hypotension and cardiac syn-
cope [8]. Reflex syncope can be further divided into three
types; vasovagal, situational, and carotid sinus syncope. Vaso-
vagal syncope is mediated by either emotional distress (fear,
pain, instrumentation, and blood phobia) or orthostatic stress.
Situational syncope happens occurs in response to coughing,
sneezing, gastrointestinal stimulation, micturition, exercise,
eating, laughing, and etc. Carotid sinus syncope is triggered
by mechanical manipulation of the carotid sinuses. Syncope
due to orthostatic hypotension can be divided into four types;
primary autonomic failure (pure autonomic failure, multiple
system atrophy, Parkinson’s disease with autonomic failure,
Lewy body dementia), secondary autonomic failure (diabetes,
amyloidosis, uremia, spinal cord injuries), drug-induced or-
thostatic hypotension, and syncope by volume depletion. Car-
diac syncope can be divided into two types, those caused
by arrhythmias and those caused by cardiac structural disease.

The patient in this case showed no particular disorders
in the heart and brain related tests. However, the CAN test
showed that it might have been caused by abnormal response
of the autonomic nervous system in the cardiovascular sys-
tem. After the patient received SGB, the symptoms of syn-
cope improved; therefore, we considered that the abnormal
results of the CAN test and the improvement in symptoms
of syncope due to SGB may have been related to the auto-
nomic nervous system as the cause of the patient's syncope.
We recommended that the CAN test be conducted again to
see if the results changed after SGB treatments, but the pati-
ent refused.

As mentioned above, the causes of syncope vary, and not
all mechanism are clearly defined. However, syncope can be
related either directly or indirectly to the autonomic nerve
system, and this kind of syncope can be treated with SGB.

The role of the sympathetic nervous system, which is part
of the autonomic nervous system, is to mobilize body resour-
ces under stress and to induce the fight-or-flight response.
The sympathetic nervous system also remains constantly ac-
tive at a basal level to maintain homeostasis. SGB can modu-
late the sympathetic nervous system [9].

The sympathetic nervous system controls cardiovascular
function. Therefore, failure or overexcitation of the sympa-
thetic nervous system causes disorder of cardiovascular func-
tion, which results in syncope. SGB may be beneficial to car-
diovascular functions by regulating cardiac sympathetic nerv-
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ous functions without affecting hemodynamics [10]. SGB may
also inhibit the increase of cardiac sympathetic nerve excita-
bility induced by the excitation of cardiopulmonary baror-
eceptors [10,11]. If SGB can modulate the sympathetic nerv-
ous system, it can normalize the function of the cardiovas-
cular autonomic nervous system and be effective on syncope.
Therefore, we have come to believe that SGB has a prophy-
lactic effect on syncope in patients who have autonomic im-
pairment, as in this case.

In addition, the use of SGB to improve cerebral blood flow
for treatment of cerebrovascular events is not new [12]. The
effects of SGB include a significant increase in cerebral perfu-
sion pressure because of a decrease in cerebrovascular tone
[13]. We considered that, because syncope is mainly caused
by global cerebral hypoperfusion, SGB can improve the symp-
toms of syncope by improving cerebral perfusion.

As we have already classified the causes of syncope above,
pain was one of the reasons of syncope [8]. SGB is a common
treatment for pain control that is used for treatment of neuro-
pathic pain in the head, neck and upper extremity, especially
trigeminal neuralgia, postherpetic neuralgia and CRPS. SGB
can also be used to treat chest pain [14]. In the case of this pa-
tient, she had syncope followed by chest pain. The sympa-
thetic nervous system can be stimulated by pain, which can
affect cardiovascular autonomic function and cause syncope.
Because SGB reduced chest pain, this resulted in decreased
stimulation of the sympathetic nervous system, which may
explain why the patient showed improved syncope.

There are a variety of treatments to manage syncope, in-
cluding education, physical counter pressure maneuvers, tilt
training, pharmacological therapy, and cardiac pacing [8]. Al-
though we searched for treatments for syncope, reports of
its treatment with SGB were rare. Although additional studies
are needed, the present report is meaningful because it sug-
gests that SGB can be used to treat syncope.

Although we cannot conclude that SGB is effective at trea-
ting syncope based on this single case, the findings presented
in this study do indicate that SGB could be considered as a
treatment for syncope when patients show no improvement
of symptoms after treatment with existing methods. If there
are more cases showing successful treatment of patients with
syncope by SGB, its use will likely increase.

Overall, because of the improved prognosis and quality of
life observed in the present study, future studies and trials

investigating application of SGB to syncope are needed.
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