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Reversible Increased Anxiety Following Left-Sided

Stellate Ganglion Block to Treat Posttraumatic Stress Disorder:

A Case Report

Sean W. Mulvaney, MD©"2; James H. Lynch, MD?; Gary E. Means, MD?; Kyle J. Dineen, BS';
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ABSTRACT Describe a 2-patient case report of a rare occurrence of significantly increased anxiety after a left-sided
stellate ganglion block (SGB) and the subsequent improvement of that anxiety through a right-sided SGB. Right-sided
SGB to treat post-traumatic stress disorder (PTSD) has over 23 supporting publications in the peer-reviewed medical
literature, including level 1 evidence. A published case series of 285 patients showed that two-level SGB may improve
anxiety-related symptoms in patients. However, a recently published study indicates that some patients only respond to
a left-sided SGB. The patients had an ultrasound-guided right-sided SGB for the treatment of PTSD and experienced a
reduction in anxiety symptoms based on Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5) scores. Later, a
left-sided SGB was performed. Clinically, the addition of a left-sided SGB is typically associated with further anxiety
reduction, but in these 2 cases, the patients had a significant reversal of the improvements experienced after a right-sided
SGB. Following this unusual response to a left-sided SGB, these patients were offered another right-sided SGB, after
which, they experienced a significant and durable improvement in anxiety symptoms beyond the original baseline PCL-
score. In rare cases and for unknown reasons, a left-sided SGB may result in acute worsening of anxiety symptoms,

which can be addressed and significantly improved with the application of a subsequent right-sided SGB.

INTRODUCTION

As of May 2024, in the peer-reviewed medical literature there
are 38 publications, including a level 1 study,' describing
safety and durable improvement in posttraumatic stress dis-
order (PTSD) symptoms after the use of an SGB. Most of
these papers describe the use of a right-sided stellate gan-
glion block (SGB) to treat PTSD. Despite varying hypotheses,
the mechanism of SGB is not understood. In 2020, Mulvaney
and colleagues published on the clinical utility of performing
a two-level SGB: at both the fourth cervical vertebrae level
in addition to the commonly performed sixth cervical ver-
tebrae level.? In their clinical guidelines published in 2015,
Mulvaney and colleagues described the use of the left-sided
SGB if the right-sided SGB failed to improve PTSD symp-
toms.® However, it was not until 2021 when they reported
a case series of 205 patients specifically addressing the use
and utility of the left-SGB to treat PTSD.* In that case series,
the analysis showed that approximately 1 in 20 patients with
PTSD improved only after a left-sided SGB; however, it also
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supported that a left-sided SGB offered further improvements
from a right-sided SGB alone. This case report describes
the unique increase of anxiety-related symptoms following
left-sided two-level SGB, which was resolved with repeat
right-sided SGB treatment in 2 patients.

METHODS

NOTE: it is critical that left-sided SGB is not done within
6hours of a right-sided SGB (or even longer if there is
any residual hoarseness or globus sensation) to avoid poten-
tial serious airway compromise resulting from an inadver-
tent bilateral recurrent laryngeal nerve block with resulting
bilateral vocal cord paralysis.

Patient 1

JM was a 45-year-old White male United States Marine
Corps veteran who reported symptoms of anger, anxiety,
night terrors, night sweats, inability to sleep, inability to
relax, hypervigilance, and anxiety attacks. He had a diagno-
sis of hyperlipidemia, moderate traumatic brain injury (TBI),
and PTSD. He presented for a SGB for the treatment of his
PTSD, which had proven to be refractory to pharmacologic
or routine behavior health counselling. He was not taking
anticoagulation and had no allergies to local anesthetic.

He was a reliable individual without any other mental
health pathology. He was screened with a PCL-5 (71 out of
80 possible points) and a Generalized Anxiety Disorder 7
(GAD-7) (19 out of 21 possible points) questionnaires. His
scores were significantly elevated indicating severe PTSD
symptoms.

Informed consent was obtained and an uneventful
ultrasound-guided two-level right-sided SGB was performed
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per published guidelines at the sixth cervical vertebrae (C6)
level and at the fourth cervical vertebrae (C4) levels using a
25 gauge 2-inch-long hypodermic needle.” At the C6 level,
7 mL of 0.5% ropivacaine was injected, while at the C4 level
2 mL of the same solution was injected utilizing ultrasound-
guidance by an experienced physician with over 2,000 ultra-
sound guided SGBs performed at that point. A GE Logic e
ultrasound using a 12L broadband linear ultrasound trans-
ducer was used to perform the SGBs. At 5 minutes post-SGB,
JM’s Horner’s syndrome signs were quantitatively and inde-
pendently assessed by 2 trained medical professionals using a
scoring system outlined in guidelines published by Mulvaney
and colleagues in 2015.% The resulting Horner’s syndrome
was graded at a 6 out of 6 possible points. (0 points for no
change detectible, 1 point for noticeable but mild response,
2 points for robust response for each of the following objec-
tive signs: ptosis, miosis, scleral icterus compared to the
unaffected side.) At discharge, 45 minutes later that day, the
patient reported feeling very calm and relaxed. He was given
verbal and written discharge instructions.

JM reported to the clinic the next day, feeling his anxiety
symptoms were markedly improved. JM stated he slept the
previous night. He reported a sense of calmness. JM reported
crying because he felt relieved of his crushing anxiety. He
had a 2-level left-sided SGB performed in the same fashion
described for the right-sided SGB with resulting Horner’s that
scored 6 out of 6 possible points. JM reported that although
he desired to feel calm and relaxed, he had returned to his
baseline anxiety levels almost immediately after the left-sided
SGB. His feeling that the procedures had not worked con-
tributed to his despondent feelings in addition to his high
levels of anxiety. Over the next 2 days, his intense anxiety
symptoms did not abate, so after extensive discussion we
made a shared decision to repeat right-sided SGB. Three days
after the left-sided SGB, JM returned to clinic and the right-
side SGB was repeated in the same fashion. Before repeating
right-sided two-level SGB, his PCL-5 score was 63 and his
GAD-7 score was 20, nearly back at his original baseline
anxiety.

The day after the repeat 2-level right-sided SGB, JM came
in for follow-up and reported feeling very improved, like after
the original right-sided SGB. His scores on his PCL 5 (5) and
GAD 7 (1) scores indicated significant improvement in his
symptoms. Two months later, his PCL-5 score was 14, his
GAD-7 score was 4, indicating a durable improvement in his
symptoms. “Two months out I feel less anxious than I have
ever been; more calm and able to think clearly.” A phone call
with JM approximately 12 months later confirmed he contin-
ued to thrive and was able to work-full time in a stressful
job.

Patient 2

DZ was a 38-year-old White female, US Army Special Oper-
ations Soldier with multiple combat deployments, suffering

from PTSD symptoms. Her primary symptoms were irritabil-
ity, angry outbursts, and hypervigilance. She also suffered
from severe premenstrual dysphoric disorder (PMDD) symp-
toms. While able to maintain a professional demeanor at work,
she struggled at home with debilitating irritability as a mother
of 2 young boys, which made homelife very challenging. She
presented for a stellate ganglion block to treat her PTSD,
which was not adequately treated by psychotherapy alone.
She was screened with a PCL-5 questionnaire and scored 40
points, commensurate with the diagnosis of PTSD.

Over several years, DZ was treated with intermittent right-
sided SGB procedures with excellent relief of symptoms for
several months at a time. Each subsequent SGB was as imme-
diately effective as the last. A GE Logic e ultrasound using a
12 L broadband linear ultrasound transducer was used to per-
form each of the SGBs in the same manner as described for
Patient 1 above. She augmented SGB treatment with regular
psychotherapy and continued functioning in her high stress
leadership positions with great success. Between February
2018 and December 2019, she was treated with 5 right-sided
SGBs, each with about a 50% reduction in her PTSD symptom
scores and lasting 5 to 7 months before she noted symptoms
beginning to return. As a senior, highly successful noncom-
missioned officer, DZ was a reliable individual without any
other mental health pathology.

Following her fifth right-sided SGB, she inquired about
trying a left-sided SGB based on an injury and the devel-
opment of left shoulder pain, which was consistent with
chronic regional pain syndrome (CRPS). Stellate ganglion
block is clinically indicated to treat CRPS in upper extremity
issues, therefore, it was agreed that this was a valid plan and
may simultaneously treat her PTSD symptoms as had been
described at that time by other experts in SGB treatment.*
In June 2020, a left-sided SGB was performed in the exact
same manner on DZ as each of her previous right-sided SGBs,
using 7 mL of ropivacaine infiltrated at the sixth cervical ver-
tebrae (C6) level under real-time ultrasound guidance. This
was conducted by the same experienced physician who per-
formed her prior SGBs and was confirmed as successful by
Horner’s syndrome on the left side. Fifteen minutes follow-
ing this left-sided SGB, DZ reported that the procedure felt
very different than her previous right-sided SGBs. While still
recovering in the procedure room, DZ did not describe the
sense of euphoria and calm that she had anticipated following
each previous SGB on the right side. Rather, she felt agitated,
anxious and “different this time.” Her vital signs were within
normal limits, aside from Horner’s syndrome her neurologic
exam was normal, and was driven home by her husband. Over
the next several weeks, she reported increased symptoms of
irritability, anger, and difficulty concentrating. She reported
extreme PMDD symptoms in contrast to the much-improved
PMDD symptoms that followed before right-sided SGBs.

Her irritability persisted. About 1 month after the left-
sided SGB was performed, DZ returned for a right-sided SGB
conducted in the same manner as her previous procedures.
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Immediately after the right-sided SGB was completed, she
developed Horner’s syndrome in the typical fashion and
reported euphoria, calm, and immediate relief from the agi-
tation and anxiousness that she had felt since the left-sided
SGB. This profound relief of her symptoms lasted several
more months. Later that year, she received her last right-
sided SGB, described as equally effective in the immediate
relief of her symptoms (including her PMDD symptoms) as
every other right-sided SGB she had received. DZ’s response
to that 1 left-sided SGB was an obvious aberration without
explanation.

RESULTS

In both cases, patients described initial improvement in anx-
iety symptoms after a right-sided SGB, with recrudescence
of anxiety symptoms after subsequent left-side SGB. In each
case, the recrudescence of anxiety symptoms was successfully
treated, and improvements in anxiety restored, after a repeat
right-sided SGB.

DISCUSSION
In our clinical practice of over 14 years of routinely doing
SGBs for PTSD, we have performed over 4,000 SGBs. Up
until 2014, most of those for the indication of PTSD were
right-sided SGBs. The utility of left-side SGBs was initially
found when patients who appeared to be good candidates for
SGB therapy did not respond to a right-sided SGB. The first
trial of a left-sided SGB for PTSD was done in one of these
patients (who was a physician) after a right SGB failed to
improve symptoms. After a left-sided SGB, she reported the
same improvements usually reported after right-sided SGB.
After this experience, other patients who had not responded
to a right-sided SGB were offered a left-sided SGB, which
in most cases resulted in the usual improvements in anxiety
which have been extensively reported in the medical literature.
This initial clinical improvement was identified and reported
on in 2015. Starting in 2015, if a person responded incom-
pletely to right-sided SGB, we would offer a left-sided SGB.
As our clinical practice continued, we saw, especially in mil-
itary populations we served (each author served in the U.S.
military as a soldier and physician for over 30 years), that con-
comitant TBI symptoms (particularly chronic headaches and
persistent mind fog) which did not improve after a right-sided
SGB, did improve after the right and left sides were treated.
This led to our current clinical practice of routinely offering
both aright-sided and left-sided SGB to patients with a history
of TBI and PTSD. This is a clinical relationship that is only
anecdotal and has not been otherwise reported in the medical
literature.

We do not have a potential mechanism based on the medi-
cal evidence which reasonably explains why a left-side SGB
would worsen anxiety symptoms. We are reporting on this
to alert other physicians of this possible outcome, and our
experience at successfully treating it. The fact that both indi-
viduals in this case series were very reliable, high-functioning
individuals working in demanding jobs only adds to the valid-
ity of this report. There were no potential secondary gains
for inaccurately describing their symptoms. Furthermore, we
postulate (but have not witnessed a clear clinical case) that
the inverse of this outcome could potentially exist, where a
patient’s anxiety could increase after a right-sided SGB and
be ameliorated by a left SGB.

CONCLUSION

From our observations in this limited case report, in rare
instances and for unknown reasons, a left-sided SGB may
result in acute worsening of anxiety symptoms. This aberrant
reaction can be significantly improved with the application of
a subsequent right-sided SGB. This case report suggests that
a right-sided SGB be considered as a treatment option on a
subsequent day or as soon as possible to reverse this unusual
response.
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