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A SERIES OF STELLATE GAnGLION BLOCKS FOR
THE MIANAGEMENT OF PosT-TRAUMATIC STRESS
DisorbpER: A CASsE REPORT

Eric Xu, DO', Michael Downing, DO?, and Maria De La Pena, MD'

An overactive sympathetic nervous system plays a role in the pathophysiology of post-traumatic stress
disorder. The cluster of sympathetic nerves located in the inferior cervical column, known as the stellate
ganglion, is an optimal target for anesthetic delivery in an effort to calm this sympathetic overdrive. Recent
studies have shown that stellate ganglion blocks may be beneficial for patients with post-traumatic stress
disorder (PTSD).

Background:

The authors present a 40-year-old man who is a military veteran with an existing diagnosis of PTSD. He
experiences frequent symptoms such as flashbacks, anxiety attacks, and insomnia that have not improved
with standard treatment modalities including antidepressants, anxiolytics, group therapy, and psycho-
therapy. The patient experienced symptomatic relief immediately after the stellate ganglion block and

Case Report:

continued relief after the third block.

Conclusion:  Stellate ganglion blocks are an effective alternative therapy for PTSD.
Key words:  Stellate ganglion block, post-traumatic stress disorder (PTSD), case study
BACKGROUND

Post-traumatic stress disorder (PTSD) is a psychiatric di-
agnosis precipitated by traumatic events, such as sexual
violence (most common), physical violence, accidents,
witnessed death, and combat exposure. In the setting
of war, the duration of combat exposure is directly pro-
portional to the risk of an individual developing PTSD
(1). PTSD has a prevalence of approximately 6-9% and is
more commonly seen in men than women. Risk factors
for the development of PTSD include psychiatric comor-
bidities such as depression, substance use disorders, lack
of social support, lower socioeconomic status, and a
younger age at the time of the experienced trauma (2).

The pathophysiology of PTSD involves the sympa-

thetic nervous system. Broadly, neurohormonal and neu-
rotransmitter dysregulation likely causes a sympathetic
nervous system overdrive that accounts for many of the
behavioral and physical symptoms demonstrated. Most
common is its association with dissociative symptoms
such as flashbacks or intrusion symptoms such as vivid
nightmares. However, PTSD can present with many
symptoms that overlap with other psychiatric disorders,
such as major depressive disorder and generalized
anxiety disorder. PTSD can also present with an array
of physiologic symptoms such as tachycardia, palpita-
tions, tachypnea, perspiration, and tremors. Specific
diagnostic criteria are located within the Diagnostic
and Statistical Manual of Mental lliness, or DSM-5 (2).
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Assessment tools such as Clinician-Administered PTSD
Scale for DSM-5 (CAPS-5) is utilized in the diagnosis and
management of PTSD. The PTSD Checklist for DSM-5
(PCL-5) is also utilized for provisional diagnosis and
allows for monitoring of symptom changes before and
after treatment (3,4).

The DSM-5 criteria for PTSD pertains to children, ado-
lescents, and adults. Of note, there is different criteria
for patients 6 years and younger. The criteria includes
specific terms for each of the following umbrella cat-
egories: the traumatic exposure, intrusion symptoms
that occurred after and associate with the traumatic
event, avoidance of stimuli associated with the trau-
matic event, negatively affected mood and cognition
associated with the traumatic event, altered reactivity
or arousal associated with the traumatic event, a dura-
tion of symptoms greater than one month, impairment
of daily living, and the symptoms cannot be explained
by other medical conditions or substance use disorders
(5).

First-line treatment for PTSD is psychotherapy with
or without adjunctive pharmacotherapy. Specifically,
trauma-focused psychotherapy that includes exposure
therapy (e.g., showing pictures of battlefields to war
veterans) and/or cognitive processing therapy has shown
to be beneficial in patients with PTSD. In patients who
do not have access to or refuse psychotherapy, pharma-
cotherapy alone is recommended. Selective serotonin
reuptake inhibitors (SSRIs) such as sertraline, fluoxetine,
paroxetine or selective norepinephrine reuptake inhibi-
tors (SNRIs) such as venlafaxine are mainstay medicinal
therapies for patients with PTSD. The alpha-adrenergic
receptor antagonist, prazosin, is useful for the treat-
ment of nightmares in PTSD, but should not be used as
monotherapy (6).

Fluoroscopic or ultrasound-guided stellate ganglion
blocks (SGBs) provide an alternative therapy option for
patients with PTSD. The stellate ganglion is a group
of sympathetic nerves that result from a fusion of the
inferior cervical and first thoracic sympathetic ganglions.
Thus, the stellate ganglion is a prime target for medica-
tion delivery in an effort to calm the aforementioned
sympathetic overdrive in PTSD patients. Promising
literature, described later, demonstrates the therapeu-
tic benefits and safety of SGBs in patients with PTSD.
However, the recommended amount of SGBs, optimal
duration between blocks, duration of therapeutic effect,
and the specific PTSD-population (i.e., mild, moderate,
severe-PTSD) that would most benefit from this inter-
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vention requires further investigation. This case report
discusses a 40-year-old man who is a military veteran
with treatment-refractory symptomatic PTSD whose
condition improved after a series of 3 fluoroscopically
guided SGB, each 2-weeks apart.

CASE PRESENTATION

The patient is a 40-year-old man who is a military
veteran who was diagnosed with PTSD in 2013 after
completing multiple tours in the Middle East. He expe-
riences flashbacks, anxiety attacks, and insomnia daily.
As a result, he has difficulty maintaining jobs, personal
relationships, and his psychiatric condition. The patient
followed with psychiatry, who prescribed him sertraline
50 mg daily and recommended psychotherapy. He
enrolled in both psychotherapy and group therapy on
the advice of his psychiatrist. Unfortunately, the patient
was still experiencing symptoms daily and referred to
our clinic for additional management.

After an initial encounter and benign physical exami-
nation, a follow-up procedural appointment was made.
Each SGB was completed under fluoroscopic guidance
and administered on the right side of the C6 transverse
process. The injectate for each shot was a combination
of 10 mg dexamethasone and 2 mL 1% lidocaine. Each
SGB was carried out under fluoroscopic guidance. In the
fluoroscopy suite, the patient was placed supine, and an
anteroposterior view was initially obtained for identi-
fication of C6 vertebral body. The target, Chassaignac’s
tubercle, is located at the anterior position of the C6
transverse process. Under an oblique view, from a more
anteromedial position (medial to the carotid, lateral
to the trachea), the needle was guided with a slight
lateral to medial trajectory. After contacting the bony
target, the needle tip was drawn back from the bone.
Positioning was confirmed with new anteroposterior
and lateral views. Aspiration followed by an injection
of 0.5 mL of contrast was completed for localization.
Slow delivery of the injectate combination was then
administered (7,8).

After the initial SGB, the patient reported improve-
ment in almost all his daily symptoms. In the first week,
he reported feeling less emotionally labile, a 50%
reduction in daily anxiety, and being able to fall asleep
within the first hour of lying down in bed. Given his
initial benefit, the patient requested a second SGB and
was scheduled 2-weeks later. After the second injec-
tion, he reported improvements such as being able to
perform his duties at work without feeling restless and
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improved sleep quality. Even with these remarkable
improvements, he still reported feeling more general-
ized anxiety than he would like to live with. Thus, a
third and final SGB was scheduled 2-weeks after the
second. After the third shot, the patient was seen in the
office 2 weeks later and stated he was symptom-free.
He was advised to follow-up as needed for additional
treatments, but has not returned to our clinic since
then. No adverse events were reported from any of
the 3 procedures.

DISCUSSION

This case study further expands on the evolving
literature of stellate ganglion blocks for the treatment
of PTSD. Similar to existing literature, the SGB demon-
strated an effective adjunct treatment for our patient’s
PTSD. Unique to this case study, are the 3-SGBs the
patient received 2-weeks apart, as most of the litera-
ture demonstrates one to 2 SGBs in the management
of PTSD. The patient experienced immediate benefits
after each injection, as well as prolonged symptomatic
relief after the third and final SGB. This likely reflects
acute and chronic therapeutic benefits of multiple
SGBs. Supporting this is a published quality assurance
project examining 250 SGBs in patients with PTSD. Of
110 surveys to participants, 95% were willing to un-
dergo as many repeat procedures as possible due to its
efficacy, safety, and tolerability (9). Thus, this case study
warrants further discussion of the pathophysiology of
PTSD, mechanism of action of SGB, and review of exist-
ing literature in an effort to further the conversation
of creating optimal treatment guidelines for the use of
SGB in patients with PTSD.

The pathophysiology of PTSD can, in part, be at-
tributed to neurotransmitter and/or neurohormonal
dysfunction. This dysfunction results in a sympathetic
nervous system overdrive that results in the psycho-
logical and physical symptoms described in PTSD.
Corticotropin-releasing hormone (CRH) has been found
elevated in patients with PTSD. CRH is released from
the hypothalamus in response to stress and stimulates
the release of adrenocorticotropic hormone (ACTH)
from the pituitary. ACTH subsequently targets the
adrenal glands for synthesis of cortisol, a key hormone
involved with the fight-or-flight sympathetic response.
CRH also increases the release of norepinephrine and
influences the amygdala, which functions as the fear-
response center of the brain and communicates this
information with the hippocampus. The amygdala is
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thought to be hyperactive in patients with PTSD, and
its inhibitory control center (located in the prefrontal
cortex of the brain) does not adequately regulate the
amygdala (2,10).

While the exact mechanism of SGB is unknown,
delivery of local anesthetic to the stellate ganglion is
theorized to travel throughout the sympathetic chain
and reduce or reset sympathetic tone. This sympathetic
reset is caused by reduction in both nerve growth factor,
a neuropeptide that maintains sympathetic neurons,
and norepinephrine (11). It is also speculated that
despite peripheral delivery, SGBs have central effects
on the hypothalamus, hippocampus, and amygdala
(11). Other theories suggest the closely associated
vagus nerve is affected by SGBs and plays a part in its
therapeutic effects (12). The vagus nerve regulates the
parasympathetic nervous system and provides affer-
ent information from the periphery to the nucleus of
solitary tract in the medulla oblongota. As such, stimu-
lation of this nerve would promote parasympathetic
drive and its communication with the limbic system is
hypothesized to reduce fear-related activity in the brain
(12). A majority of SGBs are completed targeting the
right stellate ganglion rather than the left, though suc-
cessful results from left-sided SGBs have been reported
(13). Psychoneurological models theorize that the right
stellate ganglion has a sympathetic predominance with
communication to the right insula, perhaps contributing
to the predilection for right-sided SGBs. However, both
left and right insular subdivisions have shown to exhibit
reduced functional connectivity in patients with PTSD,
leading to abnormal emotional and somatosensory
processing (14).

Multiple case studies and case series have shown
the safety and efficacy of SGBs in patients suffering
from PTSD. A 2010 case study involving 2 patients
with PTSD demonstrated promising effects of SGBs,
which inspired a 2014 large multi-site case series
involving 166 patients with PTSD who received SGB
(15,16). This large case series demonstrated that over
70% of patients experienced symptomatic relief and
improvement in PTSD-checklist scores (PCL-5, higher
scores indicating greater severity of disease) (16).
A similar case series in 2016 examined 30 patients
from the same clinical site and displayed a similar
reduction in PCL-5 scores, as well as reduction in PTSD-
related symptoms such as hyperarousal, insomnia,
and avoidance characteristics (17). A randomized
control trial published in JAMA in 2019 displayed
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statistically significant improvement in the CAPS-5 in
the SGB-group (n = 74) vs sham (n = 39). This study
administered 2 SGBs at 0 and 2-weeks apart (18). A
2021 non-randomized control trial examined 12 pa-
tients undergoing exposure therapy, in addition to a
SGB, displayed an average reduction of 32 points in
PCL-5 scores (19).

SGB is a safe, effective, and well-tolerated procedure.
A 2015 quality assurance assessment of 250 SGBs over
the span of 1.5 years demonstrated that there were
no immediate or delayed complications per patient
reported data (9). Although a safe and routine proce-
dure, SGB is not without risk. Surrounding vasculature
such as the carotid, vertebral, subclavian arteries and
jugular veins pose risk for vascular puncture, bleed, or
injection of anesthetic into the vasculature. The lung
pleura remains in close vicinity; thus pneumothoraxis a
risk. Brachial plexus and radicular nerve injury are also
possible. These risks are mitigated by the procedural
approach mentioned earlier and targeting C6 rather
than the C7 (7).
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CONCLUSION

PTSD is difficult to treat given its complicated patho-
physiology and the various symptoms that may manifest.
The first line treatment for PTSD is psychotherapy with
or without pharmacotherapy. Recent studies have
demonstrated that SGBs are a safe and effective form of
therapy for patients with PTSD. This case report supports
existing literature that SGB is an effective alternative
treatment in the management of PTSD. Unique to this
case study is the frequency of intervention, specifically
a series of 3 SGBs each delivered 2-weeks apart. Our
patient’s immediate relief after each block, in addition
to the sustained benefits after the third block, dem-
onstrates the versatility of SGB for acute and chronic
management in patients with PTSD. Despite recent
studies, there is no standardization of SGB and its
optimal procedural frequency, duration of its effects,
and the specific subpopulation of PTSD-patients that
may benefit. Further clinical investigation is necessary
to cultivate SGB treatment guidelines and its general
utility in specific PTSD-populations.

tisol and the stellate ganglion block — Is this the missing link between
memory consolidation and PTSD? Med Hypotheses 2012; 79:750-
753.

12. Kim SY, Cohen SP, Rodriguez SE, McCabe J, Choi KH. Central effects
of stellate ganglion block mediated by the vagus nerve? An alternate
hypothesis for treating PTSD. Med Hypotheses 2022; 162:110833.

13. Mulvaney SW, Lynch JH, MD, Curtis KE, MS, Ibrahim TS. The success-
ful use of left-sided stellate ganglion block in patients that fail to re-
spond to right-sided stellate ganglion block for the treatment of post-
traumatic stress disorder symptoms: A retrospective analysis of 205
patients. Mil Med 2022; 187:826-e829.

14. Zhang, Xie B, Chen H, Li M, Guo X, Chen H. Disrupted resting-state
insular subregions functional connectivity in post-traumatic stress dis-
order. Medicine (Baltimore) 2016; 95:e4083.

15.  Mulvaney SW, Mclean B, de Leeuw J. The use of stellate ganglion
block in the treatment of panic/anxiety symptoms with combat-relat-
ed post-traumatic stress disorder; preliminary results of long-term fol-
low-up: A case series. Pain Practice 2010; 10:359-365.

16.  Mulvaney SW, Lynch JH, Hickey MJ, et al. Stellate ganglion block
used to treat symptoms associated with combat-related post-trau-
matic stress disorder: A case series of 166 patients. Mil Med 2014;
179:1133-1140.

17.  Lynch JH, Mulvaney SW, Kim EH, de Leeuw JB, Schroeder MJ, Kane
SF. Effect of stellate ganglion block on specific symptom clusters for
treatment of post-traumatic stress disorder. Mil Med 2016; 181:1135-
1141,

18. Rae Olmsted KL, Bartoszek M, Mulvaney S, et al. Effect of stellate
ganglion block treatment on posttraumatic stress disorder symptoms:
A randomized clinical trial. JAMA Psychiatry 2020; 77:130-138.

19. Peterson AL, Straud CL, Young-McCaughan S, et al; STRONG STAR
Consortium. Combining a stellate ganglion block with prolonged ex-
posure therapy for posttraumatic stress disorder: A nonrandomized
clinical trial. J Trauma Stress 2022; 35:1801-1809.

Pain Medicine Case Reports \Vol. 7 No. 7, 2023



