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Abstract
Stellate ganglion block (SGB) is a procedure involving the injection of a local anesthetic surrounding the stellate ganglion to

inhibit sympathetic outflow. The objective of this review was to summarize existing evidence on the use of SGB in adults with

psychiatric disorders. A systematic search identified 17 published studies and 4 registered clinical trials. Eighty-eight percent of

published studies, including 2 randomized controlled trials (RCTs), used SGB for posttraumatic stress disorder (PTSD),

although its use for schizophrenia spectrum disorders was also explored. Administration of 1 to 2 SGBs using right-sided

laterality with 0.5% ropivacaine was most common. Preliminary evidence from clinical trials and case studies supports the

feasibility of SGB for treating psychiatric disorders involving dysregulation of the sympathetic nervous system, although effec-

tiveness evidence from RCTs is mixed. One RCT concluded that improvement in PTSD symptoms was significant, while the

other concluded that it was nonsignificant. Improvements were noted within 5 minutes of SGB and lasted 1 month or longer.

Registered clinical trials are exploring the use of SGB in new psychiatric disorders, including major depressive disorder and

borderline personality disorder. More studies with larger sample sizes and alternate protocols are needed to further explore

therapeutic potential of SGB for psychiatric disorders.
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Introduction
Psychiatric disorders affect over 1 billion people worldwide,
which is equivalent to approximately 16% of the global pop-
ulation.1 In 2016, it was estimated that 162.5 million disabil-
ity adjusted life years (DALYs) were lost due to these
disorders, with depressive, anxiety, substance use, and
alcohol use disorders being responsible for two-thirds of
the 162.5 million. However, this burden is considered to be
an underestimate, and it is speculated that mental illness in
fact is responsible for the second highest percentage of
DALYs rather than fifth, as was reported in 2013.2

With a large proportion of the population with one or
multiple psychiatric disorders, there is a great need for new
treatment options that are more effective and tolerable. For
instance, 50% to 60% of patients with depression do not
respond to their first course of treatment.3 Additionally, the
adverse events experienced or long duration of time that it
takes for patients to experience the benefits of therapies

also hinders individuals from taking advantage of current
treatment options.4 Thus, it is becoming increasingly
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apparent that novel effective and tolerable therapeutic strate-
gies are needed.

A stellate ganglion block (SGB) is a procedure involving
injection of a local anesthetic surrounding the stellate gan-
glion, a sympathetic ganglion in the neck, to inhibit sympa-
thetic outflow to the ipsilateral portion of the head, neck,
thorax, and upper extremities.5 The SGB is used as both a
diagnostic and therapeutic technique for several sympatheti-
cally mediated conditions. Diagnostically, SGBs can be used
to confirm the presence of sympathetically mediated pain.6

SGBs are also currently used in the treatment of several con-
ditions, including complex regional pain syndrome, phantom
limb pain, peripheral vascular disease, Raynaud disease, and
intractable angina.6 More recently, research has begun exam-
ining the potential benefits of SGBs for psychiatric disorders,
mainly posttraumatic stress disorder (PTSD).7,8

The first reported use of SGB for psychiatric disorders
occurred in 1947 with the treatment of depression.9 The
authors noted that SGB produced improved mood, and occa-
sionally a euphoric feeling, in these patients.9 The first
reported use for PTSD occurred in a 1990 case study.10

This study reported on the use of SGB for a 15-year-old
female with reflex sympathetic dystrophy and PTSD. A
series of 13 SGBs resulted in reduced pain and markedly
improved PTSD symptoms.10 These early studies were
pivotal, as they paved the way for later research on SGB
for psychiatric disorders.

A 2017 review provided a breakdown of literature on SGB
for PTSD from 1947 to 2016.4 This review included case
studies and case reports, systematic reviews, randomized con-
trolled trials (RCTs), and all other relevant research including
but not limited to books. The conclusion was that while more
research is needed, SGB has a significant potential benefit in
PTSD, particularly for individuals who have not responded
to conventional treatment options. Additionally, another
prior review explored the utility of SGB for PTSD, depres-
sion, and anxiety.7 This review included relevant articles pub-
lished from 2016 onwards, including 1 systematic review,8 1
RCT,11 and 1 evidence-based guideline.12 Ultimately, this
review was only able to comment on findings about PTSD,
as no relevant evidence was identified for the use of SGB
for anxiety or depression. It was concluded that evidence
regarding the clinical effectiveness of SGB for PTSD treat-
ment was mixed and that there were no significant differences
in the rate of adverse effects between treatment and sham
groups. Additionally, the Veterans Affairs and Department
of Defense Clinical Practice Guideline for treatment of
PTSD was unable to come to any recommendation for or
against SGB due to lack of evidence.12

Historically, systematic reviews have focused on pub-
lished studies. Synthesizing the results of these studies can
help us understand the findings of existing research in the
field. However, when exploring new treatments or the use
of existing treatments for novel purposes, as is the case of
SGB for psychiatric disorders, only exploring published

studies does not give a complete up-to-date picture as to
what research is being conducted. Reviewing registered clin-
ical trials helps to provide a more fulsome picture of the
current study designs and treatment protocols that are being
utilized globally. Thus, including both published and unpub-
lished studies provides the most well-rounded possible view
of the current research landscape.

The purpose of this systematic review was to summarize
the existing body of literature on the use of SGB for psychi-
atric disorders, including both published studies and regis-
tered clinical trials, in order to understand both the
procedures followed and existing evidence regarding the
safety, feasibility, and effectiveness of this novel treatment
intervention. To our knowledge, this is the first review to
explore the use of SGB for a wide array of psychiatric disor-
ders utilizing the evidence from both published studies and
registered clinical trials.

Methods

Search Methods
Published Studies. A comprehensive search of 3 Ovid data-
bases (Medical Literature Analysis and Retrieval System
Online, PsycINFO, and Embase) was conducted using the
following search terms: stellate ganglion block, SGB, auto-
nomic nerve block, post traumatic stress disorder, PTSD,
depress*, MDD, depressive disorder, anxiety, mental disor-
der*, psychiatric disorder*, mood disorder*, psychiatric
condition*, psychological disorder*, and psychotic disor-
der*. The search was limited to only include articles avail-
able in English and studies with human participants.
Additional articles were identified by searching the refer-
ences of extracted articles.

Registered Clinical Trials. Two public clinical trial registries,
the ClinicalTrials.gov (https://www.clinicaltrials.gov/) and
the World Health Organization International Clinical Trials
Registry Platform (WHO ICTRP; https://www.who.int/
ictrp/en/), were also searched for relevant ongoing clinical
trials using the aforementioned search terms.

All searches were conducted between June 2, 2021, and
June 9, 2021. Two authors (JK and HL) independently
screened the articles and assessed whether they met the eligi-
bility criteria. Discrepancies were discussed and resolved by
consensus (ID and VB). The full search strategies are pro-
vided in Supplement 1 of the Supplemental Material.

Eligibility Criteria
All search results were screened and assessed for eligibility.
Primary research articles, including RCTs, open-label trials,
surveys, and case studies, were included. Both published
studies and registered clinical trials were accepted, and the
inclusion criteria were the same for both the published and
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registered trial searches. Articles were included in the sys-
tematic review if they explored the effects of SGB in adult
human participants (age 18 or older) with any psychiatric dis-
order. All animal studies were excluded. Only articles avail-
able in English were accepted, and there was no restriction on
the year that the article was published.

Published studies and registered trials were excluded if
they enrolled or targeted to enroll healthy controls only or
had any participants below the age of 18. Published studies
were also excluded if they were narrative or systematic
review articles, and registered studies were excluded and
instead included as published studies if they had already
been completed and published. Figure 1 displays the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) flow chart outlining the screening
process.

Variable Extraction
Published Studies. From each article, preliminary information
about the country of origin, principal investigator(s), publica-
tion year, and primary sponsor(s) was extracted. Demographic
data of study participants were also collected, including
primary and secondary diagnoses (if applicable), age, and
inclusion sex/gender.

Additionally, the following variables of interest were
extracted: sample size, study design (ie, randomized vs. non-
randomized), presence of masking (ie, yes vs. no), use of
additional treatments (eg, psychoeducation), comparison
type (eg, active treatment vs. sham saline injection), interven-
tional model (ie, parallel or single-group assignment), treat-
ment duration (ie, number of sessions), follow-up (ie, yes
vs. no and interval between follow-ups when applicable),
study outcomes (eg, treatment effectiveness, safety/feasibil-
ity), anesthetic used (eg, ropivacaine 0.5%), volume injected
(eg, 7 mL), laterality (ie, left, right, or bilateral), study results,
adverse effects, and dropout rates.

Registered Clinical Trials. The same variables were extracted as
from the published studies. Additionally, trial status, registra-
tion and projected completion dates, and minimum and
maximum inclusion ages were noted.

All data extraction was conducted by 2 independent
reviewers (JK and HL), and discrepancies were resolved by
consensus. When necessary, a third party (ID and VB)
resolved discrepancies.

Quality of Assessment
Published Studies. All published studies were assessed for
quality using the Grading of Recommendations, Assessment,
Development, and Evaluations (GRADE) checklist.13

Supplement 2 of the Supplemental Material summarizes the
included studies in terms of the GRADE criteria. Two
studies were RCTs,11,14 and thus had a low risk of selection,

performance, and detection bias according to GRADE criteria.
However, the use of saline in the sham condition may contrib-
ute to performance bias despite the blinding of participants.
Individuals may have inferred that they were assigned to the
sham condition due to the lack of Horner syndrome (symp-
toms such as miosis, ptosis, and scleral injection due to inter-
ruption of a sympathetic pathway),11 and may have responded
differently to outcome scales as a result.7 Three studies were
open-label trials,15–17 and are at higher risk of performance
bias due to the lack of blinding, and selection bias, and detec-
tion bias cannot be adequately reported. However, all partici-
pants received the same treatments, likely minimizing
selection bias. Selection, performance, and detection bias are
not applicable to case studies and surveys. One study included
less than 80% of participants in the analysis,18 thus increasing
risk of reporting bias. Four studies have a moderate to high risk
of selective reporting,19–22 as variables were not reported con-
sistently. All clinical trials ended as scheduled.

Results
In total, 149 records were identified using 3 databases and 2
clinical trials registries. After duplicates and articles not
available in English or not studying human participants
were removed automatically through Ovid, the remaining
60 articles were screened according to the inclusion and
exclusion criteria. One additional article was included by
examining the reference sections of eligible articles.
Ultimately, 21 studies (17 published articles and 4 registered
studies) met the aforementioned eligibility criteria and were
included in the review. The first study exploring the use of
SGB in psychiatric patients was not included as the full text
could not be retrieved.9 Additionally, the first study exploring
the use of SGB in patients with PTSDwas not included as it fea-
tured a pediatric patient.10 However, the importance of these 2
articles to the field should not go unnoted.

Studies by Research Design
Published Studies. Among published studies, 5 clinical
trials,11,14–17 1 survey,23 and 11 case studies and case
series,18–22,24–29 were included. Two of the 5 clinical trials
were RCTs,11,14 whereas the other 3 followed an open-label
design and were nonrandomized.15–17 Both published RCTs
utilized masking and followed a parallel assignment interven-
tionalmodel, while all of the open-label trials followed a single-
group interventional model. One open-label trial utilized pulse
radiofrequency as an adjunctive treatment to SGB.24

Registered Clinical Trials. Four registered clinical trials were
included. Three of the 4 were RCTs,30–32 and 1 followed
an open-label design.33 Two of the 3 RCTs utilized
masking,30,31 with 1 trial using double-blind masking,31

and the other using quadruple-blind masking.30 All RCTs
followed a parallel assignment model, whereas the open-
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label trial utilized a single-group interventional model. Three
of the 4 trials utilized additional treatments alongside SGB,
including Massed Prolonged Exposure,33 psychoeducation,30

and dialectical behavior therapy.32

Studies by Start Date and Status of Completion
Published Studies. Aside from 1 study published in 1955,19 16 of
17 articles were published from 2002 onwards. One RCT was
published in 2016,14 and the other was published in 2020.11

The nonrandomized open-label trials were published in 2014,15

2016,16 and 2021.17 One case study, series, or survey was pub-
lished annually in each of 1955,19 2002,21 2008,24 2010,29

2014,18 and 2019,25 and 2 were published annually in each of
2012,26,28 2013,20,22 and 201523,27 (Figure 2a).

Registered Clinical Trials. Four registered trials were included in
the review. The included trials were either in the currently recruit-
ing stage (50%),30,33 or were not yet recruiting (50%).31,32 One
clinical trial was registered in 2018,32 2 were registered in
2020,30,33 and 1 was registered in 202131 (Figure 2a).

Studies by Clinical Disorder
Published Studies. The published studies explored SGB for 2
types of psychiatric disorders. Both RCTs and all 3 nonran-
domized trials examined SGB in patients with PTSD.11,14–
17 Ten of the case studies, series, and surveys reported on
the use of SGB for PTSD,18,20,22–29 whereas 2 reported on
the use of SGB in individuals with schizophrenia spectrum
disorders (SSDs)19,21 (Figure 2b).

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart.
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Registered Clinical Trials. The registered trials explored the use
of SGB for patients with PTSD, borderline personality disor-
der (BPD), and major depressive disorder (MDD). The 3
RCTs were examining the use of SGB for PTSD (exclusively
among cardiac arrest survivors),30 MDD,31 and comorbid
BPD and PTSD.32 The nonrandomized open-label trial
explored the use of SGB in PTSD33 (Figure 2b).

Studies by Participant Characteristics
Published Studies. The mean age of participants in 1 RCT was
37.3 years old,11 while the other RCT did not specify but had an
inclusion age of 18 years or older.14 Both RCTs included all
sexes/genders, but had 88.5% and 81% male participants,
respectively.11,14 The sample sizes in the RCTs were N= 113
and N= 42.11,14

Figure 2. (A) Number of studies published or registered per year. Studies were registered between 2018 and 2021. Studies were

published between 1955 and 2021, with 15 of 17 published from 2008 onwards. (B) Studies by psychiatric disorder. Fifteen of 17 published

studies looked at PTSD, while 2 looked at SSDs. Registered trials have begun to explore PTSD, BPD, and MDD. (C) Number of participants

per published study. Ten of 17 studies had 1 to 10 participants. (D) Projected total enrolment (all treatment arms) in registered trials.

Enrollment for all studies is between 10 to 40 participants. (E) Country of origin for published and registered studies. Sixteen of 17

published studies and 2 of 4 registered trials are based in the United States. (F) Number of SGB procedures administered per participant in

published studies and registered trials. One to 2 administrations is the most common procedure for both published and registered trials.

Abbreviations: BPD, borderline personality disorder; MDD, major depressive disorder; SGB, stellate ganglion block; SSD, schizophrenia

spectrum disorder; PTSD, posttraumatic stress disorder.
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Among the nonrandomized open-label trials that specified
age, the mean age of participants were 36 and 53 years
old.16,17 One trial had only male participants,16 another had
60% female participants,17 and the third did not specify.15

One study had 1 to 10 participants,17 while the others had
11 to 50.15,16

The mean age of participants in case studies, series, and
surveys ranged from 36 to 67.8 years old, and most were
male. One study had only 1 female participant,25 2 had
both sexes but primary males,26,27 6 had only males,19–
22,24,28,29 and 3 did not report on sex breakdown.18,23,28

The number of participants ranged from N= 1 to 166. Nine
of the 12 had 1 to 10 participants,19–22,24–26,28,29 1 had 11
to 50 participants,27 and 2 had 101 or more participants18,23

(Figure 2c).

Registered Clinical Trials. All registered trials had a minimum
inclusion age of 18. The maximum inclusion ages were
50,32 65,31,33 and 85.30 All trials were recruiting individuals
of all sexes and genders. The estimated total enrolments for
the RCTs were N= 15,30 10,31 and 40 participants,32 and
for the open-label trial was N= 1233 (Figure 2d). The nonran-
domized open-label trial was accepting healthy volunteers,33

although the proportion of total enrolment was not specified
and a separate treatment arm was not designated for these
individuals.

Studies by Country of Origin
Published Studies. Both RCTs,11,14 and all 3 open-label
trials,15–17 were conducted in the United States. One
RCT,11 while regulated in the United States, took place in

both the United States and Germany. All case studies,
series, and surveys took place in the United States, except
for one,21 which took place in Japan (Figure 2e).

Registered Clinical Trials. Two ongoing studies were taking
place in the United States,30,33 with 1 RCT occurring in
Canada,31 and 1 in Germany32 (Figure 2e).

Studies by Treatment Parameters
Published Studies. Both RCTs used 1 to 2 right-sided SGBs
with 0.5% ropivacaine.11,14 One RCT used 5 mL of anes-
thetic and a fluoroscopic imaging approach,14 whereas the
other used 7 to 10 mL and an ultrasound-guided approach.11

The RCT reported on time between SGBs gave treatments 2
weeks apart.11

The 3 non-RCTs all used 1 to 2 SGBs.15–17 Right-sided
laterality was more common (66.7%),15,16 as was 0.5% ropi-
vacaine (66.7%).16,17 Seven and eight milliliter were the 2
volumes of anesthetic used, and an ultrasound-guided
imaging approach was used in both of the studies that
reported on this.16,17

Among case studies, case series, and surveys, 1 to 2 admin-
istrations was also the most common (80%),18,20,22,24,26–29 fol-
lowed by 3 to 5 (10%),25 and 6 or more (10%).19 The most
commonly used anesthetic was 0.5% ropivacaine
(50%),18,20,23,28,29 followed by 0.5% bupivacaine
(30%),22,24,26 and one study with each of 1% procaine
(10%),19 and an unreported concentration of lidocaine
(10%).25 The volume of anesthetic injected ranged from 3
to 12 mL, with the most common being 7 mL
(50%).20,24,26,28,29 Most SGBs used right-sided laterality
(81.8%),18,20,22–27,29 and a fluoroscopic imaging technique
(77.8%).20,22,23,25,26,28,29 Among studies with multiple
SGBs, the interval between treatments varied from 3 to 4
times weekly to 7 months apart. Two studies administered
SGBs 1 week apart or less,19,21 2 studies administered
SGBs 1 to 2 months apart,25,28 and 2 studies administered
SGBs 3 or more months apart.22,29

Registered Clinical Trials. Three registered trials,30,31,33 includ-
ing 2 RCTs and 1 nonrandomized trial reported a 1-time
administration of SGB, whereas 1 RCT reported the use of
8 SGB procedures twice weekly32 (Figure 2f). The most
commonly used anesthetic was 0.5% ropivacaine which
was used in 1 RCT and 1 nonrandomized trial,30,33 followed
by 1 RCT each using 1% ropivacaine,32 and 0.5% bupiva-
caine.31 The volume of an anesthetic injected ranged from
3 to 8 mL. Only one of the ongoing studies provided informa-
tion on the laterality and technique and is performing
ultrasound-guided bilateral SGBs.32

Table 1 outlines the breakdown of anesthetics used, con-
centration, and volume.

Table 1. Breakdown of Anesthetics Used in Stellate Ganglion

Block Studies for Psychiatric Disorders.

Anesthetic

Used Concentration

Volume

(mL)

No. of

Studies

% of

Studies

Lidocaine Not specified 3 1 5.26

Ropivacaine 0.50% 5 2 10.53

6 1 5.26

6.5 1 5.26

7 4 21.05

7 to 8 1 5.26

7 to 10 1 5.26

8 1 5.26

1% 3 1 5.26

Procaine 1% 12 1 5.26

Bupivacaine 0.50% 6.5 1 5.26

7 2 10.53

Not

specified

1 5.26

0.25% Not

specified

1 5.26

Total 19 100
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Studies by Outcome Measures
Published Studies. Both RCTs reported change in Clinically
Administered PTSD Scale (CAPS) score as a primary
outcome measure.11,14 Secondary outcomes for both included
change in PTSD checklist (PCL) score, as well as safety/feasi-
bility (ie, adverse effects). CAPS is a validated and extensively
used structured interview to determine PTSD diagnosis and
symptom severity,34 and PCL is a commonly used self-report
measure to determine PTSD symptom severity, and thus infer
diagnostic status.35

Among the nonrandomized open-label trials,15–17 change
in PTSD symptomatology was also a primary outcome. This
was measured using CAPS in 1 study,15 and PCL in the other
2.16,17 Safety/feasibility was not an outcome for these
studies.

Of the case studies, case series, and surveys, improvement
of PTSD symptomatology was the most common outcome
reported (75%).18,20,22,24–29 This was most commonly mea-
sured using PCL score (77.8%).18,20,22,25–27,29 Safety and tol-
erability of SGB was the primary outcome in 1 study.23 The
case study in which the patient had schizophrenia used the
Brief Psychiatric Rating Scale (BPRS) score to measure
symptom improvement,21 and the series in which patients
had psychosis used symptoms of mental deterioration to
measure symptom improvement.19

Aside from 1 study that reported on electrophysiology (ie,
electromyogram) and biological measures (ie, respiratory
sinus arrhythmia and heart rate variability),15 no neuroimag-
ing, electrophysiology, laboratory tests, or biological mea-
sures were used as outcome measures. Most available
literature was focused on clinical measures.

Registered Clinical Trials. Of the 4 registered trials, all reported
treatment effectiveness

and 2 reported safety/feasibility as a primary or secondary
outcome measure.30,31 All of the 3 trials that enrolled patients
with PTSD used PCL score,30,32,33 and one also used CAPS
score to measure SGB’s effect.33 Additionally, the RCT on
MDD used the Montgomery-Åsberg Depression Rating Scale
score to measure effectiveness,31 and the trial on PTSD along-
side BPD used a variety of scales to measure dissociative symp-
toms,32 including Dissociations-Tension-Scale-4, Clinical
Global Impression Scale, Beck Depression Inventory,
Borderline Symptom List-23, State-Trait Anxiety Inventory,
Fragebogen für dissoziative Symptome (the German version
of the Dissociative Experiences Scale), and Symptom
Checklist 90-R. Additionally, 2 of the 4 trials used biological
measures (eg, wound healing) as an outcome.30,32

Review of Published Study Results
Published Studies. One of the 2 RCTs found significantly
greater improvement in CAPS-5 symptom severity score
and PCL scores in the experimental group at 8 weeks from

baseline compared to the sham group (Figure 3a).11 The
authors did not define the clinical significance of these
improvements. However, the other RCT found no clinically
significant improvement in PCL score (ie, ≥10-point
decrease and ≥30% improvement) or CAPS-4 score (ie,
≥15-point decrease and ≥30% improvement), and no signif-
icant difference between treatment and sham groups at 1
week or 1 month after the first SGB, or at 1 month after
the second SGB.14 At 1 week after the second SGB, the
CAPS-4 score had ≥15-point decrease but did not have
≥30% improvement or a significant difference from the
sham group.

All non-RCTs, case studies, and case series on PTSD
reported substantial improvements in PTSD symptomatology
from baseline (Figure 3b). A breakdown of main findings
from all published studies is outlined in Table 2. The RCTs
did not measure when the response was first noted, but one
case series reports PTSD symptom improvement as soon as
5 minutes post SGB.29 In studies that reported the length of
response after 1 single SGB treatment and had follow-up
times of 1 month or greater,15,16,18–20,22,24,25,28,29 all studies
had a sustained response at 1 month, and response in some
cases was sustained for 6 months or longer after the initial
procedure.18,19,29

One study examining the safety/feasibility determined that
100% of participants were satisfied with the procedure, and
95% would undergo repeat procedures due to the tolerability
of side effects.23

The case series examining patients with psychosis deter-
mined that patients in early stages showed a positive
response, whereas those in advanced stages showed little
improvement or rapid relapse of symptoms.19 In the case
study examining schizophrenia, the patient’s reported final
BPRS score was 19, indicating improvement in symptoms
of schizophrenia.21

Adverse Effects and Dropout Rates
Published Studies. Of the 2 RCTs, the completion rates were
95.6% and 42.9%, respectively.11,14 However, although
only 42.9% of participants completed all follow-ups,14

100% were used in the analysis. The nonrandomized open-
label trials had completion rates of 86.7% and 90.9%.16,17

All case studies and case series except for one with a
54.8% completion rate,18 reported no dropouts.

All adverse effects reported were minor and temporary.
One RCT deemed 10 adverse effects as likely or possibly
related to the study, with no significant difference between
SGB and sham groups.14 The other RCT reported 6
adverse effects,11 with 3 being possibly or likely related to
treatment. No statistical analysis was reported for this RCT.
Some listed adverse effects included headache and soreness,
stiffness, redness, or pain at the injection site.

A breakdown of study attributes for registered trials is out-
lined in Table 3.
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Figure 3. (A) mean change in CAPS (top left) and PCL (top right) scales for PTSD symptoms from baseline to the primary endpoint after 1

round of stellate ganglion block treatment reported by randomized-controlled trials. Effect size (dppc2) for mean differences of groups with

unequal sample sizes within a pre-post-control design were calculated according to the Morris (2008) method.36 Note: Posttreatment

primary endpoint varied among studies. (B) Mean percentage of improvement in PTSD symptoms from baseline to the primary endpoint

after 1 round of stellate ganglion block treatment reported by case studies, case series, and open-label studies.

Abbreviations: CAPS, Clinician-Administered Posttraumatic Stress Disorder Scale; GSD, Grand standard deviation estimate; GM, Grand

mean estimate; PCL, posttraumatic stress disorder checklist; PTSD, posttraumatic stress disorder.
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Table 2. Summary of Published Studies Exploring Stellate Ganglion Block for Psychiatric Disorders.

Shah & Bharara, 201925 McLean, 201523 Alkire et al., 201415

Participants 1 110 12

Mean Age 46 Not reported Not reported

Sex Female Not reported Not reported

Psychiatric

Disorder(s)

PTSD PTSD PTSD

Study Type &

Design

Case study, open label design Survey Clinical trial, open label design, single-group

assignment

SGB Procedure 3 treatments, 2 months apart

3 mL lidocaine

Right sided

Fluoroscopic imaging

Varying number of treatments

5 mL ropivacaine 0.5%

Right sided

Fluoroscopic imaging

1 treatment

Unreported dosage of bupivacaine 0.25%

Right sided

Imaging technique not reported

OUTCOMES PTSD symptom improvement

(PCL)

Safety and patient acceptability PTSD symptom improvement (CAPS)

Psychophysiological measures

Findings • Average of 25%

improvement in PCL-M

score after each SGB

• Patient self-reported feeling

80% improvement after each

SGB

• Pre-procedure PCL-M score

dropped 25% between first

and third procedure

• Sustained improvement over

period of 6 months

• 100% of patients were satisfied with

the process and procedure

• 100% of patients would recommend

the procedure to a friend

• 95% of patients would be willing to

undergo as many repeat procedures as

necessary due to tolerability of side

effects

• Mean CAPS decrease from 81 ± 14 to 50

± 23 at one week follow-up (p < 0.001),

indicating a 38% decline

• Further reduction in CAPS to 44 ± 27 at

one month follow-up (p < 0.01),

indicating 45% decline

• Effect faded at 3 months to 59 ± 24 (p =

0.07), and approached baseline at 6

months at 67 ± 29 (p = 0.19)

• 75% of participants were responders

(59% reduction in CAPS to 32 ± 12 at 1

month)

• Reduced arousal levels (respiratory sinus

arrhythmia, heart rate variability, eyeblink

EMG response)

Adverse Events Not reported None Not reported

Lipov et al., 201226 Rae Olmsted et al., 202011 Hanling et al., 201614

Participants 8 113 42

Mean Age 43.4 37.3 Not reported

Sex All (88% male) All (88.5% male) All (80.95% male)

Psychiatric

Disorder(s)

PTSD PTSD PTSD

Study Type &

Design

Case series, open label design RCT, masking involved, parallel assignment RCT, masking involved, parallel

assignment

SGB Procedure 1 or more treatments (varied)

7 mL bupivacaine 0.5%

Right sided

Fluoroscopic imaging

2 treatments, 2 weeks apart

7-10 mL ropivacaine 0.5%

Right sided

Ultrasound guided

1 treatment

5 mL ropivacaine 0.5%

Right sided

Fluoroscopic imaging

Outcomes PTSD symptom improvement (PCL) Treatment effectiveness (CAPS, PCL-C-IV,

PHQ-9, K-6 Distress Scale, GAD-7, Pain

Scale, 12 Item Short-Form Survey)

Safety and feasibility

Treatment effectiveness (CAPS,

PCL, PHQ-9, BAI, Sheehan

Disability Scale, VAS)

Safety and feasibility

Findings • After 1 treatment, 75% of patients

experienced a 47.3-73.4% decline in

PTSD symptom severity

• The other 25% of patients

experienced a decrease in symptoms

that was not clinically significant (6-

12.1%)

• Mean PCL-M score changed from

• Mean change in CAPS-5 for SGB group

was -12.2, compared to -5.8 for sham

(Cohen d, 0.56 [SD, 0.09; 95% CI, 0.38-

0.73]) at 8 weeks

• Participants who received SGB had

significant improvement compared to

sham in PTSD-associated symptoms

(-12.63 compared to -5.16)

• No significant difference

between SGB and sham

group after treatment (p >

0.05)

• Significant effect of time on

results in both SGB and sham

groups (p < 0.001)

(continued)
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Table 2. Continued.

Lipov et al., 201226 Rae Olmsted et al., 202011 Hanling et al., 201614

67.8 at baseline (range 55-79) to

35.3 post-SGB (range 21-63)

• Among patients with 1 SGB,

statistically significant (p < 0.05)

improvements seen in avoidance and

hyperarousal.

• Patients with multiple SGBs

experienced greater levels of

symptom relief compared to 1 SGB

• Depression, distress, anxiety, pain

symptoms, physical functioning, and

psychiatric functioning were all

significantly improved in SGB group

compared to sham

Adverse Events

(most

common)

None Irritation of larynx and coughing, pain and

redness at injection site, bradycardia

Pain, shortness of breath,

increased aggression

Haber, 195519 Lynch et al., 201616 Mulvaney et al., 201527

Participants 8 30 11

Mean Age 67.75 36 36.6

Sex Male Male All (90.9% male)

Psychiatric

Disorder(s)

Psychosis PTSD PTSD

Study Type &

Design

Case series, open label design Clinical trial, open label design,

single-group assignment

Case series, open label design

SGB Procedure 6-16 treatments (varied)

12 mL procaine 1%

Bilateral

Imaging technique not reported

1 treatment

7 mL ropivacaine 0.5%

Right sided

Ultrasound guided

1 treatment

Anesthetic and dose not reported

Right sided

Ultrasound guided

Outcomes Improvement in mental deterioration PTSD symptom improvement

(PCL)

PTSD symptom improvement (PCL, Joggle

psychometric testing battery)

Findings • Improvement for one patient

sustained after 1 year, all others

showed temporary improvement (3

months)

• Psychological tests done after

treatment showed improvement in 3

of 5 patients

• Improvement in mood in 60% of

patients

• SGB found to be beneficial to those

in earlier but not later stages of

psychosis

• Mean PCL-M decrease from

49 at baseline to 32 at one

week follow-up (p < 0.001)

• At 2-4 month follow-up,

patients maintained average

PCL-M of 32.

• No significant decline in neurocognitive

performance at 1-3 weeks post-SGB

• Trend of improvement in neurocognitive

performance with statistical significance

for 4 of 8 tests in Joggle battery (VOLT; p

= 0.005, NBACK; p = 0.002, PVT; p =

0.023, MPT; p = 0.008)

• Mean PCL-M improvement of 29 (p <

0.001)

Adverse Events

(most

common)

Not reported Not reported Not reported

Mulvaney et al., 201418 Alino et al., 201320 Hicky et al., 201228

Participants 166 4 9

Mean Age 37 36 Not reported

Sex All (sex breakdown not reported) Male Not reported

Psychiatric

Disorder(s)

PTSD PTSD PTSD

Study Type &

Design

Case series, open label design Case series, open label design Case series, open label design

SGB Procedure 1-2 treatments (24 had 2, others had 1)

6 mL ropivacaine 0.5%

Right sided

Ultrasound guided

1 treatment

7 mL ropivacaine

0.5%

Right sided

Fluoroscopic imaging

1-2 treatments (7 had 1, 2 had 2)

7 mL ropivacaine 0.5%

Laterality not reported

Fluoroscopic and ultrasound

guided

(continued)
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Table 2. Continued.

Mulvaney et al., 201418 Alino et al., 201320 Hicky et al., 201228

Outcomes PTSD symptom improvement (PCL) PTSD symptom improvement (PCL) PTSD symptom improvement

(CAPS)

Findings • 78.6% of participants were

responders (PCL improvement of 10

points or greater) at 1 week follow-

up; average reduction of 22

• 73.5% of participants were

responders at 3-6 month follow-up;

average reduction of 21.8

• Patient 1: Baseline PCL of 64,

decreased to 22 72 hours after SGB.

After 1 month it was 35, and after

second SGB it was 29. Patient

experienced sustained benefit 3

months after second SGB.

• Patient 2: Baseline PCL of 80-85. 2 days

after procedure, dropped to 18; no

follow up.

• Patient 3: Baseline of 69, sustained

reduction at 34 at one-month follow-

up.

• Patient 4: Baseline 76, reduction to 24

1 day after SGB.

• 5 of 9 patients (56%)

experienced clinically significant

(>30%) reduction in CAPS 1

week after SGB.

• 2 patients experienced a 10-

30% reduction in CAPS

• Remaining 2 patients reported

less than 10% reduction in

CAPS

• 6 of 9 patients reported

perceived improvement

• 1 suicidal patient reported

immediate relief

• Benefit began to diminish within

1-2 months of procedure

Adverse Events

(most

common)

Minor and temporary (specific adverse

events not reported)

Cough for 3-4 hours after SGB in 1

patient

Transient neck pain and stiffness

Mulvaney et al., 201029 Lipov et al., 200824 Takano et al., 200221

Participants 2 1 1

Mean Age 41 48 37

Sex Male Male Male

Psychiatric

Disorder(s)

PTSD PTSD Schizophrenia

Study Type &

Design

Case series, open label design Case study, open label design Case study, open label design

SGB Procedure 1-2 treatments (1 had 1, 1 had 2)

7 mL ropivacaine 0.5%

Right sided

Fluoroscopic imaging

1 treatment followed by

adjunctive pulsed

radiofrequency (PRF)

7 mL bupivacaine 0.5%

Right sided

Imaging technique not

reported

Unreported number of treatments,

administered weekly

Anesthetic and dose not reported

Left sided

Imaging technique not reported

Outcomes PTSD symptom improvement (PCL) PTSD symptom improvement

(self-reported PTSD

symptoms)

PTSD symptom improvement

(BPRS)

Findings • Patient 1: Baseline PCL of 76, post-SGB

PCL of 26. Returned to 67 after 7 months,

and was 34 7-weeks after second

treatment.

• Patient 2: Baseline PCL of 54, decreased to

24 and remained at 24 at 28-week follow-

up.

• Self-reported anxiety

reduction by 80-90% one-

week post-SGB

• Improvement in appetite about

50% and sleep about 25% at

one-week post-SGB

• Symptoms returned 32 days

post-SGB, which is when PRF

was done

• Three months after PRF,

patient reported sustained

improvement

• After first SGB, schizophrenia

symptoms decreased (less noise,

less severe auditory

hallucinations)

• Final BPRS score was 19 at ten

days after last SGB; mental state

close to normal

Adverse Events

(most

common)

Not reported Not reported Not reported

(continued)
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Discussion

Published Studies
This systematic review examined the use of SGB for the
treatment of psychiatric disorders. Five published clinical
trials for PTSD were included (3 open label and 2 RCTs),
while the rest were case studies, series, and surveys. The
comparison types differed among these studies (ie, no com-
parison in 2, SGB vs sham in 2, right-sided SGB vs left-
sided SGB in 1), as well as the number of SGBs performed
and the intervals between the last treatment and the
follow-up visits. Thus, due to large methodological varia-
tion, these studies were deemed not suitable for a
meta-analysis. For the use of SGB for other psychiatric dis-
orders, no clinical trials have been published, so
meta-analysis could not be done.

Synthesizing the data from included studies indicated that
the most common treatment parameters involved administra-
tion of 1 to 2 SGB treatments with right-sided laterality,

using 0.5% ropivacaine in a volume of 7 mL. Most studies,
including both RCTs, utilized right-sided laterality. This
may be due to the right hemisphere of the brain having a
more significant involvement in the human stress response.37

Alternatively, the right side of the body may have a higher
incidence of sympathetic predominance, while the left side
—a higher incidence of parasympathetic predominance,
suggesting that the blockade of the right stellate ganglion
might exert more rapid and profound functional efforts.38

Interestingly, 1 clinical trial used left-sided SGB in patients
for whom right-sided SGB failed, and this was found to
result in clinically significant improvement.17 The authors
suggested that individuals who responded to a left- but not
right-sided SGB had anatomical differences requiring contra-
lateral rather than ipsilateral intervention.17 However, the
exact reason for this is unknown. Additionally, most
studies used 7 mL of anesthetic. This concentration is
deemed acceptable since imaging techniques employed in
those studies allow better visualization and more precise

Lipov et al., 201322 Mulvaney et al., 202117

Participants 1 10

Mean Age 41 53

Sex Male All (40% male)

Psychiatric

Disorder(s)

PTSD PTSD

Study Type &

Design

Case study, open label design Clinical trial, open label design, single-group assignment

SGB Procedure 2 treatments, 90 days apart

6.5 mL bupivacaine 0.5%

Right sided

Fluoroscopic imaging

1 treatment (1 prior treatment before study not

included)

8 mL ropivacaine 0.5%

Left sided

Ultrasound guided

Outcomes PTSD symptom improvement (PCL, RAVLT) PTSD symptom improvement (PCL)

Efficacy of left sided SGB in individuals where right

was not beneficial

Findings • At 43 day follow-up, patient had a 43.6% reduction in PCL-

M score

• 50% increase in immediate memory, 28% in recent

memory, and 25% in recognition memory at 43 day follow-

up

• Partial relapse of symptoms 86 days after first SGB

• After second SGB, patient’s PCL-M score decreased a

further 25% (57.7% from baseline)

• After second SGB, patient reported 50% improvement in

immediate memory, 58% in recent memory, and 36% in

recognition memory.

• Sustained relief 1 year after SGB

• Mean PCL-5 score decreased from 55.1 at baseline

to 26.8 at 1 week follow-up (-28.3) (p = 0.017; 95%

CI: 4.00 – 50.00)

• Statistically significant difference in effect for

patients in right- vs. left-sided SGB (p = 0.01; 95% CI:

-41.99 - -5.80)

Adverse Events

(most common)

Not reported Headache, soreness at injection site, hoarseness

Abbreviations: CAPS, Clinically Administered Posttraumatic Stress Disorder Scale; EMG, electromyography; PCL, posttraumatic stress disorder checklist; PCL-

M, posttraumatic stress disorder checklist - military version; PTSD, posttraumatic stress disorder; RAVLT, Rey Auditory Verbal Learning Test; RCT, randomized

clinical trial; SGB, stellate ganglion block.
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targeting of the stellate ganglion, thus permitting lower
volumes of local anesthetic to be used compared to histori-
cally done field blocks.39 Feigl et al.40 determined that 5
mL should be sufficient to cause an ipsilateral SGB, and
that doses of 10 to 20 mL or higher may cause unintended
consequences such as hoarseness or contralateral Horner syn-
drome. Most studies have followed this best practice by
remaining within the 5 to 10 mL range. Finally, ropivacaine
was likely the most commonly used anesthetic due to its

properties as a long-acting local anesthetic.41 More research
needs to be done to determine if total dosage, volume, or
choice of local anesthetic has an impact on the effectiveness
and tolerability of the procedure.

Additionally, it was determined that 1 single SGB
procedure has effects that can appear within 5 minutes and
last a minimum of 1 month. However, the 1 RCT that
found significant results did not report on when the effects
first appeared nor how long they lasted, as improvement

Table 3. Summary of Registered Clinical Trials Exploring Stellate Ganglion Block for Psychiatric Disorders.

NCT0430218133 NCT0458239630 NCT0472722931 DRKS0001581732

Number of

participants

(projected)

12 15 10 40

Inclusion age 18 to 65 18 to 85 18 to 65 18 to 50

Inclusion sex/

gender

All All All All

Psychiatric

disorder(s)

PTSD PTSD (following cardiac arrest) MDD PTSD, BPD

Study type and

design

Clinical trial, open-label

design, single-group

assignment

RCT, quadruple masking, parallel

assignment

RCT, double masking,

parallel assignment

RCT, no masking, parallel

assignment

Comparison

type

None Experimental (SGB and

psychoeducation) versus

placebo (saline injection and

psychoeducation)

Experimental (SGB)

versus placebo

injection (saline)

Experimental (SGB and

dialectical behavior

therapy) versus control

(dialectical behavior

therapy only)

SGB procedure 1 treatment

6.5 mL ropivacaine 0.5%

Laterality not reported

Imaging technique not

reported

1 treatment

7 to 8 mL ropivacaine 0.5%

Laterality not reported

Imaging technique not reported

1 treatment

Unreported dose

of bupivacaine

0.5%

Laterality not

reported

Imaging technique

not reported

8 treatments; 2 per wk

3 mL ropivacaine 1%

Bilateral

Ultrasound guided

Additional

treatments

Massed PE for 10 90-min

sessions along with out of

session treatment

assignments for the

majority of the day

Psychoeducation None Dialectical behavior therapy

Outcomes Treatment efficacy (CAPS,

PCL, PHQ-9, Brief

Inventory of Psychosocial

Functioning, GAD-7,

PTCI)

Feasibility

Treatment efficacy (PCL)

Proportion of patients with

clinically significant symptoms

of cardiac anxiety, GAD and

depression, moderate-high

levels of physical activity,

reduced sleep duration

Feasibility,

Recruitment,

Acceptability,

Safety

Treatment efficacy

(MADRS)

Treatment efficacy (DSS-4,

CGI, BDI, BSL-23, STAI-S,

PCL-5, FDS, SCL-90-R,

POSAS)

Abbreviations: BPD, borderline personality disorder; BDI, Beck Depression Inventory; BSL, Borderline Symptom List; CAPS, Clinically Administered

Posttraumatic Stress Disorder Scale; CGI, Clinical Global Impression Scale; DRKS, Deutsches Register Klinischer Studien (German Clinical Trials Register);

FDS, Fragebogen fur dissoziative Symptome (questionnaire for dissociative symptoms); GAD, Generalized Anxiety Disorder; MADRS, Montgomery-Asberg

Depression Rating Scale; MDD, major depressive disorder; NCT, National Clinical Trial number; PCL, posttraumatic stress disorder checklist; PE, prolonged

exposure; PHQ-9, Patient Health Questionnaire - 9; POSAS, Patient and Observer Scar Assessment Scale; PTCI, Posttraumatic Cognitions Inventory; PTSD,

posttraumatic stress disorder; RCT, randomized clinical trial; SCL-90-R, Symptom Checklist 90-R; SGB, stellate ganglion block; STAI-S, State-Trait-Anxiety

Inventory-S;
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was only measured at baseline and at 8 weeks post SGB.11

Thus, case studies were used to infer this information, and
more RCTs need to be done to determine the exact timeline
of the treatment.

One of the 2 included RCTs on SGB for PTSD found sta-
tistically significant improvement in CAPS score following
administration of 2 SGBs.11 Nevertheless, the other RCT
reported no significant effect after 1 or 2 administrations of
SGB.14 There are several differences in study design that
could potentially account for these inconsistent findings.
For instance, a nonexhaustive list of differences includes
the sample sizes (N= 11311 vs. 42,14) follow-up time (8 11

vs 1 week and 1 month,14) anesthetic volume (7-10 11 vs 5
mL,14) and imaging techniques utilized (ultrasound-guided11

vs fluoroscopic.14) Additionally, the participant population in
Hanling et al14 included patients who were undergoing
medical disability evaluation boards. This is potentially con-
founding, as participants may have been inclined to down-
play their symptom improvement in order to obtain or
retain benefits. Prior systematic reviews have also noted
these mixed results between RCTs,7,8 further suggesting
that more research must be done.

It has been proposed that the reason for SGB’s benefit in
PTSD is that SGB decreases nerve growth factor levels, thus
reducing norepinephrine and the hyper-aroused state of the
sympathetic nervous system present in PTSD.5 While this
hypothesis is one of several potential mechanisms, all
follow the common theme of SGB inhibiting sympathetic
nervous system activity and thus the sympathetic chronic
stress response present in many psychiatric disorders.

To date, no RCTs have been conducted exploring the use
of SGB for SSDs. However, case studies have begun to
explore the potential utility of SGB for these psychiatric dis-
orders. One included case series explored the use of several
bilateral SGBs on patients with psychosis with cerebral arte-
riosclerosis or senile psychosis.19 While the results collected
were mainly qualitative and did not include any quantitative
assessments, the tentative conclusion was that SGB may be
beneficial in reducing mental deterioration in patients with
early stages of psychosis. It is important to note that simulta-
neous bilateral SGBs in the absence of intubation and
mechanical ventilation is not recommended and can be life-
threatening, as this can lead to paralysis due to phrenic or
recurrent laryngeal nerve blockade.42 Another study21

reported on a patient with schizophrenia who had an SGB
for neck-shoulder pain. They observed a drastic decline in
schizophrenia symptoms. However, given that this was a
case study with only one participant, this result may not be
replicable. Schizophrenia and other psychotic disorders are
postulated to follow a similar model to PTSD, involving dys-
function of the autonomic nervous system and sympathetic
dominance.43 This is speculated to be due to reduced vagal
modulation, and, hence, increased sympathetic activity and
elevated cortisol levels due to lack of normal inhibition
from the parasympathetic nervous system.44 Such a

mechanism may plausibly underlie the observed benefit of
SGB for these psychiatric disorders.

Recently, development of new treatments for psychiatric
disorders has emphasized improvement in specific symptom
clusters often in a trans-diagnostic manner, rather than solely
by the diagnosed disorder.45 SGB reinforces this, as certain
symptoms of PTSD show more improvement than others fol-
lowing the procedure. Specifically, SGB has been shown to
primarily decrease hyperarousal and anxiety symp-
toms.11,15,16,20,24,26,29 Additionally, several studies report
improvement in avoidance, pain and physical functioning,
memory, and sleep.11,16,22,24,27,29 This targeting of specific
symptoms may indicate the use of SGB for these symptom
clusters across several psychiatric disorders.

McLean (2015) conducted a survey on the safety and tol-
erability of SGB in individuals with PTSD.23 They found that
100% of individuals were satisfied with the process and pro-
cedure, 100% would recommend it to a friend, and 95% were
willing to undergo repeat procedure due to tolerability of
side effects. This is consistent with the included RCTs
and other studies indicating that the adverse effects associ-
ated with SGB are minimal, and all are minor and tem-
porary.11,14,17,18,28 No significant difference was found
between rate of adverse effects in treatment and control
groups, and all adverse effects were minor and self-
resolving.11,14 Interestingly, the attitudes reflected in the
aforementioned survey results parallel those of behavioral
health clinicians. Of those surveyed, 100% of clinicians
characterized SGB as “Very Beneficial” or “Somewhat
Beneficial,” and 95% would recommend SGB to a col-
league.46 Thus, both patients and clinicians report generally
positive experiences with SGB.

Registered Clinical Trials
The 4 registered trials provide important information about
the changing landscape of the research on SGB for psychiat-
ric disorders and address some of the current shortcomings.
More RCTs are needed on this topic, and these studies
begin to address this need. The trials also add to the existing
literature on the study design, allowing a more fulsome
picture to be formed on how SGBs should be conducted.
Additionally, while 3 of the registered trials are examining
patients with PTSD, new psychiatric disorders such as
MDD and BPD are also being explored. This is important,
since expanding the knowledge base on SGB can help us
determine for which disorders SGB may be used in the clin-
ical setting as a regular treatment regimen.

Based on the hypothesized mechanism of SGB as a down-
regulator of sympathetic nervous system activity, it has the
potential to show promise in the ongoing trials exploring
SGB for BPD and MDD. It has been found that individuals
with BPD have a dysregulated sympathetic stress response,
involving increased sympathetic tone and decreased para-
sympathetic tone.47 This results in elevated hypothalamic-
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pituitary axis activity and cortisol levels, leading to a stress
response that is associated with emotional reactivity in
BPD.48 Likewise, MDD is associated with chronic stress,
resulting in continuous activation of the sympathetic
nervous system.49 Thus, for similar reasons that SGB
appears to work for PTSD and psychotic disorders, it may
prove beneficial in these disorders through its ability to atten-
uate sympathetic outflow.

Strengths and Limitations
One strength of this review is that it is examined both unpub-
lished and published literature. This gives a more well-
rounded picture of the landscape of research on the use of
SGB for psychiatric disorders. Additionally, 3 databases
and 2 clinical trial registries were searched to attempt to
explore as much of the existing research as possible.
However, one limitation is that much of the research done
so far, and thus much of the research included in the
review, is in the form of case studies and case series. This
limits the usefulness of the research, as not following a
strict model as is done in clinical trials limits the data synth-
esis and potential points of comparison. Finally, the 2
published RCTs that were included in the review noted that
the treating physicians could not be blinded. While their
interaction with patients was limited, this introduces potential
bias in establishing SGB’s effectiveness and interpreting the
results.

Future Directions and Conclusion
More RCTs with larger sample sizes and more diverse patient
populations (including nonmilitary populations) are needed.
More studies need be done for PTSD, since the few RCTs
have inconsistent results, and more studies need be done
for other psychiatric disorders to determine the potential
breadth of SGB’s effectiveness. Future RCTs should have
extended follow-up times; the length of effect from one
single procedure is not yet known, so this should be deter-
mined to inform best practices. Finally, research should
aim to determine the exact mechanism of action of this pro-
cedure in specific psychiatric disorders in order to optimize
the treatment.

Overall, preliminary evidence indicates that SGB is safe
and feasible for patients with PTSD, although the evidence
from RCTs is mixed. As the first review exploring the
utility of SGB in all psychiatric disorders, this systematic
review both outlines the results that SGB has had thus far,
as well as informs future research in the field to have the
potential to incorporate SGB as a mainstream clinical treat-
ment for a variety of psychiatric disorders.
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