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Abstract
Background: With nearly one-third of patients with major depressive disorder being resistant to available antidepressants,

there is a need to develop new treatments for this population. Stellate ganglion block (SGB) is a procedure used to block

sympathetic input to the central autonomic system; it has been administered to treat several conditions, including pain.

Recently, indications for SGB have extended and the potential benefits for psychiatric disorders are under investigation.

Methods: The Local Injection For Treating Mood Disorders (LIFT-MOOD) study investigated the feasibility of a trial of 2

right-sided injections of bupivacaine 0.5% (7 mL) at the stellate ganglion in participants with treatment-resistant depression

(TRD) using a randomized, placebo-controlled, pilot trial. Ten participants were randomized in a 1:1 allocation to receive

active treatment or placebo (saline). Primary feasibility outcomes included recruitment rate, withdrawal, adherence, missing

data, and adverse events. As a secondary, exploratory objective, we explored the efficacy of SGB in improving symptoms of

depression by calculating the change in scores from baseline to follow-up on day 42 for each treatment group.

Results: The recruitment rate was reasonable and sufficient, retention and adherence were high, missing data were low, and

adverse events were mild and temporary. Both treatment groups demonstrated decreases in Montgomery-Åsberg Depression

Rating Scale scores, compared to baseline, by the end of the study.

Conclusion: This study supports the feasibility of a confirmatory trial of SGB in participants with TRD. Conclusions regard-

ing efficacy cannot be made based on this preliminary study due to the small number of participants who completed active

treatment. Larger-scale randomized controlled trials with long-term follow-ups and alternate sham procedures are needed to

assess the efficacy and duration of symptom improvement with the use of SGB in TRD.
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Introduction

Psychiatric disorders are responsible for almost one-quarter of
the global burden of diseases, with major depressive disorder
(MDD) being the foremost contributor.1 Due to the heteroge-
neous nature of MDD and its associated neurobiology, nearly
one-third of patients remain resistant to available antidepres-
sants.2 New treatments and medications are being developed;
however, despite the effective initial outcomes, some interven-
tions do not show significantly more benefits than placebo in
phase II and III trials.3 The repurposing approach entails rec-
ognizing novel off-target medication effects, developing the
drug for a new indication where the secondary target is perti-
nent, and determining the applicability of a known drug to a
new disease.4

Pain and depression have similar symptoms such as atten-
tional biases, adverse mood effects, and an increased tendency
to apply associations with negative content.5 Additionally,
among subjects with chronic pain, poor functioning and
quality of life are common,6 which are also reported in epide-
miological and clinical studies of MDD.7 The relationship
between chronic pain and depression, besides the shared bio-
markers,8 suggests that similar treatments can work for both
disorders.9 Indeed, many treatments for pain conditions,
such as neuropathic pain, have their primary indication as
treatments for depression, including tricyclic antidepressants
and selective serotonin-norepinephrine reuptake inhibitors.10

Sympathetic blocks have been utilized for pain relief since
the early 1900s.11 The inputs from the sympathetic ganglia
have been implicated in the pathophysiology of various condi-
tions, including but not limited to complex regional pain syn-
drome and cancer pain of different origins.12 The stellate
ganglion block (SGB) is an effective method to temporarily
block sympathetic input to the central autonomic network in
the brain, head, face, and arm.13 The effect of sympathetic
blocks in these conditions usually lasts longer than the dura-
tion of the local anesthetic used, suggesting that blocked sym-
pathetic transmission interrupts maladaptive feedback circuits
and decreases central hyperexcitability.14

With the ability to alter inputs from the peripheral nervous
system to the central nervous system effectively, indications
for the SGB have been explored for conditions beyond
pain13,15 (eg, cardiac and pulmonary conditions).16,17 The
potential benefits of SGBs for psychiatric disorders, such as
the anxiety associated with post-traumatic stress disorder
(PTSD), are under investigation.14,18,19 Right-sided SGB
can mitigate anxiety symptoms in PTSD by impacting the
central autonomic network (including the amygdala, insular
cortex, and hypothalamus) and the cardiovascular system.13

Besides anxiety, SGB has resulted in improvement in depres-
sion scores of patients with PTSD19 and has been used as an
adjuvant to treatment in patients who have not fully
responded to conventional therapies.12

The first reported use of SGB for psychiatric disorders
occurred with the treatment of depression in 1947.20 In

1990, SGB was subsequently applied to the treatment of
PTSD21, and to date, numerous studies have demonstrated
promising outcomes for the condition.12,22 A recent review
investigating the utility of SGB for PTSD, depression, and
anxiety reported a lack of available evidence supporting the
use of SGB to treat depression independent of PTSD.23 For
instance, a 2014 presentation by Alkire et al24 provided evi-
dence for the use of SGB in treating PTSD and depression
symptoms. Thus, there is a need for trials assessing the effi-
cacy of SGBs for MDD. A recently published preclinical
study on 48 rodents demonstrated that an SGB exerted
antidepressant-like effects on stress-induced depressive
behaviors.25 Although this study has significant limitations,
it bolsters the impetus to direct research toward critically
assessing the utility of SGBs for depression. Since the thera-
peutic effect of SGB for depression, as a new potential inter-
vention, has not been previously studied in a controlled trial
in humans, our objective was to explore if SGB can be uti-
lized in patients presenting with treatment-resistant depres-
sion (TRD). The current study, Local Injection For
Treating Mood Disorders (LIFT-MOOD), aimed to evaluate
the feasibility of a trial of bupivacaine injection in patients
with TRD by estimating the rates of recruitment, withdrawal,
adherence, missing data, and the number of adverse events.
The secondary objective of LIFT-MOOD was to explore
the efficacy of bupivacaine injection for depressive symp-
toms as an exploratory outcome. We hypothesized that this
study would support the feasibility of a confirmatory trial
of SGB in TRD.

Methods

Participants
The LIFT-MOOD study was conducted at St. Michael’s
Hospital, Unity Health Toronto. Recruitment began in June
2021, with randomization completed by February 2022. All
participants were outpatients screened for study eligibility
at the Centre for Depression and Suicide Studies at
St. Michael’s Hospital. Participants were included if they
were between 18 and 65 years of age, had a diagnosis of
MDD without psychotic features according to the
Diagnostic and Statistical Manual of Mental Disorders –

Fifth Edition criteria, were in a major depressive episode as
confirmed by the Mini International Neuropsychiatric
Interview,26 and had a score of 18 or greater on the
Hamilton Depression Rating Scale (HAMD).27 According
to the definition of TRD, all participants had to have failed
at least 2 trials of antidepressant therapy of an adequate
dose and duration during the current depressive episode.28

Data regarding antidepressant history and current medication
use were collected using the Antidepressant Treatment
History Form.29 Participants were required to maintain
their current antidepressant regimen 28 days before the
screening visit and during the study. Highly effective or
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double-barrier contraceptive methods were used for women
of childbearing potential.

Participants presenting with comorbidity of neuropsycho-
logical disorders (eg, PTSD, dementia) or with a diagnosis
of depression secondary to medical illnesses were excluded.
Participants were also excluded if they presented with acute
suicidality or underwent electroconvulsive therapy within the
current depressive episode. The full list of inclusion and exclu-
sion criteria is presented in Supplemental Materials (Table S1).
A research coordinator carried out all screening assessments.
The Research Ethics Board of St. Michael’s Hospital, Unity
Health Toronto, approved the study (20-301). The trial is
registered at http://clinicaltrials.gov (NCT04727229). All par-
ticipants provided written informed consent after fully review-
ing the study protocol and prior to participating.

Study Design
A double-blind, randomized, placebo-controlled pilot trial was
conducted. Following baseline assessments, participants were
randomized in a 1:1 allocation to either the active treatment or
placebo (saline) group. An online random number generator
was used to produce an allocation sequence list with random
permuted blocks.30 The allocation list was sent to a research
staff member from Research Pharmacy at St. Michael’s
Hospital who prepared the allocation packages containing
either the study drug or placebo in an obscure paper bag.
The physician opened the package once the participant
entered the procedure room and subsequently prepared it for
injection. Injections took place on days 0 and 14, with an addi-
tional 2 follow-up sessions on days 28 and 42 (Figure 1).

Dose and Drug Administration
The active intervention was bupivacaine 0.5% 7 mL (5 mg/mL)
that was injected at the stellate ganglion on the right side of

the neck. For both the active treatment and placebo arms,
real-time ultrasonography was used. A 22G intravenous
was started in the right hand while the participants were posi-
tioned supine on a stretcher, with their heads slightly turned
away from the injection site. A preliminary scan was con-
ducted using a high-frequency linear ultrasound probe to
examine the anatomy and ensure no anatomic variability.
Once the positioning of the stellate ganglion was confirmed,
the skin was cleansed with a chlorhexidine solution, and a
fenestrated drape was applied. The C6 tubercle and critical
neurovascular structures were identified using ultrasound.
Once optimal imaging was obtained, the skin was topicalized
with lidocaine 1% 3 mL. A 40-mm echogenic needle was
used with an in-plane approach, where the needle was
advanced until its tip was identified anterolateral to the
longus colli muscle, deep to the prevertebral fascia, and
superficial to the fascia of the longus colli muscle. Once con-
firmed with hydrodissection and after negative aspiration,
a solution of either bupivacaine 0.5% 7 mL (5 mg/mL)
or saline 7 mL was injected, depending on the allocation
assignment.

All participants were monitored in the same fashion post-
procedure. Temperature was measured serially to look for a
change from pre- to post-intervention. Participants were
also monitored for symptoms of Horner’s syndrome to
confirm successful blockade. This information was not dis-
closed to the participant or the assessment team. The partic-
ipant was discharged after 60 min of observation. For
participant safety, the interventional team was unblinded.
Their interactions with the participants were scripted and
limited to the 2 interventions.

Study Outcomes Assessment
The primary outcome measures were the feasibility metrics,
including the rates of recruitment, withdrawal, adherence,

Figure 1. Study design. TRD, treatment-resistant depression.
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missing data, and the number of adverse events. Adverse
events were assessed at each visit by a study nurse or
research personnel. Secondary outcomes were continuous
measures of change in depressive symptoms, anxiety, and
quality of life from baseline to day 42 (last follow-up
visit) as assessed by the Montgomery-Åsberg Depression
Rating Scale (MADRS),31 Generalized Anxiety Disorder
7-item (GAD-7),32 Quick Inventory of Depressive Symptoma-
tology - Self Report (QIDS-SR),33 and Quality-of-Life Enjoy-
ment and Satisfaction (Q-LES-Q).34

Statistical Analyses
Tabulation and analysis were performed after all study-
related data were collected, and the follow-up of all study
subjects was complete. Descriptive statistics were used to
report baseline characteristics, including frequencies and per-
centages for categorical variables and mean and standard
deviation (SD), median and interquartile range (IQR), and
range for continuous variables.

Primary feasibility outcomes were summarized using fre-
quencies and percentages by treatment group. The recruit-
ment rate was calculated based on the final number of
randomized individuals divided by all individuals assessed
for eligibility. The withdrawal rate was calculated using the
number of randomized participants as the denominator,
while the rates of adherence and missing data were calculated
based on the number of participants who did not withdraw at
the visit. Adverse events were reported for each treatment
group at each visit.

Main efficacy outcomes were based on the change in the
MADRS total score from day 0 to day 42 and were calculated
as the difference between scores at these 2 time points for
each treatment group. Other efficacy outcomes included
scores obtained from all administered scales and were
reported using mean, SD, median, and IQR obtained at
each visit. Changes in the scores over time were visualized
using spaghetti plots. Data were analyzed using R (version
4.2.0).

Results
The participant flow is illustrated in the CONSORT diagram
presented in Supplemental Materials (Figure S1). Eighty-four
participants were screened prior to eligibility assessment and
56 were assessed for eligibility. Of these 56, 46 were
excluded because they did not meet inclusion criteria (n=
5), declined to participate (n= 23), were unable to be con-
tacted (n= 4), or were not approached as full enrollment
was neared (n= 14).

Ten eligible participants were randomized to either treat-
ment group (n= 5 to SGB injection and n= 5 to placebo
injection). Of the 10 participants randomized, 4 (40%) were
females and 6 (60%) were males. The median age was
38 years old (IQR 38-48) in the SGB injection group and

53 years old (IQR 51-59) in the placebo injection group.
The median of the total HAMD score at baseline was 20
(IQR 19-21) in the SGB injection group and 21 (IQR
20-23) in the placebo injection group (Table 1).

Primary Feasibility Outcomes
The overall recruitment rate was 18%, and the
lost-to-follow-up rate was 0%. Two participants (40%) in
the SGB injection group were withdrawn, 1 on day 1 due
to a personal emergency that was unrelated to the study
and 1 on day 7 due to a decline in mood. No participants
were withdrawn from the placebo group. Adherence to
study visits and to study medication were 100% for both
groups. Of the entire dataset, data from 1 individual in the
SGB injection group were missing for the QIDS-SR,
GAD-7, and Q-LES-Q scores on day 28. This equates to
33% of data missing for those questionnaires in the SGB
injection group on day 28. The number of participants who
experienced at least 1 adverse event ranged from 0% (n
= 0) to 80% (n= 4) in the placebo injection group and 0%
(n= 0) to 100% (n= 5) in the SGB injection group over the
course of the trial (Figure 2 and Table 2). Participants most
commonly developed hoarse voice, followed by pain in
body parts other than the injection site (eg, jaw, lower
back, and neck) and drooping eyelid (Figure 3). Both
groups showed no adverse events by day 28.

Efficacy Outcomes
Median baseline MADRS total score was 25 (IQR 25-29) in
the SGB injection group and 34 (IQR 29-35) in the placebo
injection group. Median change in total MADRS score from
day 0 to day 42 was −1 (IQR −1.5-0.5) in the SGB injection
group and −4 (IQR −13 to −4) in the placebo injection
group. Table 3 presents MADRS scores across the study
duration for each participant. See Figure 4 and Table 4 for
the trajectories of scores for other clinical scales.

Discussion
The LIFT-MOOD study conducted a randomized, placebo-
controlled, parallel-arm pilot trial to investigate the feasibility
of an SGB trial in participants with TRD. Primary feasibility
outcomes included the rates of recruitment, withdrawal,
adherence, missing data, and adverse events. The results of
this study propose that a future trial utilizing 2 injections of
bupivacaine 0.5% (7 mL) at the stellate ganglion might be
feasible in TRD as the recruitment rate was reasonable and
sufficient, retention and adherence were high, missing data
were low, and adverse events were mild and temporary.

To our knowledge, this is the first randomized controlled
trial (RCT) to date examining the use of SGB in depression.
A recent systematic review conducted by our group synthe-
sized preliminary evidence from clinical trials and case
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reports that broadly utilized SGB in treating psychiatric dis-
orders; however, this was largely based on studies conducted
on PTSD samples.12 The reviewed studies most commonly
administered 1 or 2 SGBs using 0.5% of 7 mL solution,12

aligning with the treatment parameters of the current study,
with the only exception being the type of anesthetic used
(ie, ropivacaine vs bupivacaine). Where assessed, feasibility
results of the reviewed studies demonstrated that participants
were satisfied with the procedure, completion rates were typ-
ically high, and adverse events were temporary and minor
(eg, cough, soreness, redness); these results mainly origi-
nated from studies administering ropivacaine.12

In the present study, an 18% recruitment rate was deemed
reasonable and sufficient in reaching the target sample size of
10 participants. Moreover, the eligibility criteria for this
study did not appear to restrict the number of recruited partic-
ipants. Although a large portion of potential participants was
deemed ineligible at screening, failed to meet the specified
eligibility criteria at enrollment, or were unable to be con-
tacted/not approached, only a subset declined to participate.
Five eligible participants consented and ultimately decided
not to participate in the study as they changed their mind
or sought out other treatment. This could arise as procedures
such as SGB may appear overwhelming to participants with

needle phobias. Peterson et al35 have expressed concern
regarding the invasiveness of SGB being a barrier to treat-
ment based on patient preference, despite previous reports
of post-treatment patient satisfaction.36 Past randomized
trials of SGB for pain37 and PTSD18 have randomized
upwards of 100 participants, demonstrating the potential
for larger samples and higher recruitment rates in TRD.

In further support of feasibility, our results indicate that
retention and adherence were high (80% and 100%, respec-
tively) and missing data were low (0% to 33% of eligible par-
ticipants). Only 1 participant was withdrawn due to reasons
potentially related to the study (ie, a decline in mood).
Taken together, this suggests that, once enrolled, participants
may have generally tolerated the procedure. This is supported
by a trial by McLean36 in PTSD which reported that 100% of
participants were satisfied with SGB and would recommend
the procedure to a friend, while 95% of participants were
willing to undergo as many repeated procedures as necessary
based on the tolerability and minimal discomfort. High rates
of treatment completion are also supported by an RCT in
PTSD which reported that 12% of the 42 randomized partic-
ipants discontinued treatment due to adverse events, with-
drawal, or removal of consent.19 This is relatively low
considering that it has been suggested that dropout rates are

Table 1. Baseline Characteristics of the Study Sample.

Variable

SGB Injection Placebo Injection

N

Mean/

N (%) SD Min IQR Median Max N

Mean/

N (%) SD Min IQR Median Max

Sex 5 5

Female 1 20% 3 60%

Male 4 80% 2 40%

Age (years) 5 43.2 9.8 34 38-48 38 58 5 51.6 10.7 34 51–59 53 61

Weight (kg) 5 69.6 6.6 59 68–74.8 71 75 5 83.4 22.6 51 77–104 79 106

Height (cm) 5 170.6 10.4 155 167–175 173 183 5 169.4 14.6 145 170–178 171 183

HAMD score 5 21 3.5 18 19–21 20 27 5 22.2 4.2 18 20–23 21 29

Antidepressant use

SSRI 0 0% 1 20%

SNRI 1 20% 1 20%

TCA 0 0% 2 40%

MAOI 1 20% 0 0%

Atypical antidepressant 2 40% 0 0%

Atypical antipsychotic 0 0% 1 20%

Other 3 60% 1 20%

Comorbidities

Panic Disorder 1 20% 3 60%

Agoraphobia 1 20% 2 40%

Social phobia 0 0% 3 60%

Generalized Anxiety Disorder 2 40% 3 60%

Obsessive-compulsive Disorder 0 0% 1 20%

Anorexia 0 0% 1 20%

Bulimia 0 0% 0 0%

Abbreviations: SGB, stellate ganglion block; IQR, interquartile range; HAMD, Hamilton Depression Rating Scale; SSRI, selective serotonin reuptake

inhibitors; SNRI, serotonin-norepinephrine reuptake inhibitors; TCA, tricyclic antidepressants; MAOI, monoamine oxidase inhibitors.
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typically between 20% and 40% in veterans who begin phar-
macotherapy or psychotherapy treatment through an RCT.38

To improve rates of missing data, future SGB trials in this
population may consider administering clinical scales in
alternative ways as participants may be hesitant to respond
over the phone, as in the current study.

The SGB has been used since 1925, and very few side
effects have been reported.14 A previous study on the
safety of SGB in PTSD noted that a majority of participants
deemed the side effects of the procedure to be equal to, or
less than, those of conventional PTSD treatment,36 which
often includes antidepressant pharmacotherapy.39 The
observed symptoms associated with Horner’s syndrome
(drooping eyelid, red or tearing eyes, difficulty swallowing,
hoarse voice, nasal congestion) in the SGB injection group
can be considered an expected effect of the blockade, which
confirms the block is successful. Consistent with the find-
ings from a previous study administering SGB for
PTSD,40 there were no significant adverse events that
required hospital admission or emergency intervention.
Moreover, most adverse events reported here were mild,
except for pain in the neck/shoulder (left side) and chest
(near the armpit) on day 1. Both were moderate and reported
by 1 of the participants in the active treatment group. All
mild and moderate adverse events were temporary, and
none were reported on day 28. In fact, almost all adverse

events were resolved on the day of, or the day after, injec-
tion. Some reported adverse events also align with previous
studies applying SGB to participants with various pain and
psychiatric disorders (eg, pain and soreness, hoarseness,
headache, light-headedness, numbness, and coughing)12,41

and represent a direct consequence of blocking the sympa-
thetic chain. The ultrasound-guided approach utilized here
allows for improved safety of the injection by direct visual-
ization of vascular and soft tissue structures as opposed to
fluoroscopy, as well as minimization of undesired effects,
such as recurrent laryngeal nerve palsy, by permitting the
use of smaller volumes of injectate.42 Notably, one partici-
pant in the placebo injection group experienced drooping
eyelid following treatment. This could have occurred due
to the mechanical stimulation of our placebo group (saline
injection) along the cervical sympathetic trunk on the func-
tion of the sympathetic nervous system. In fact, an early
case series that administered 10 mL of saline around the
stellate ganglion produced the appearance of Horner’s syn-
drome, of which drooping eyelid is an expected result.43

Thus, it was suggested that, while saline has been used as
a placebo in SGB procedures, saline itself may result in
signs of sympathetic blockade.43 As such, further research
using alternative methods for placebo administration is
needed to clearly delineate the effects of active SGB
versus placebo.

Figure 2. Adverse event occurrences by group with percent and frequency counts. SGB, stellate ganglion block.
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As a secondary, exploratory objective, we explored the
efficacy of SGB in improving symptoms of depression, rel-
ative to baseline, by follow-up at day 42. Although both
treatment groups demonstrated decreases in MADRS
scores by the end of the study, conclusions regarding effi-
cacy cannot be made based on this preliminary study.
Notably, the sample size utilized in this pilot study was
small with only 3 participants completing active treatment,
and there were possible sex differences in the active and
placebo groups (male- and female-dominated, respec-
tively). Moreover, injecting saline at the stellate ganglion
may have produced physiological effects, which could
have influenced the outcome of the sham procedure.18

Thus, more research is needed to determine the efficacy of

SGB in TRD and the results of the current study should
instead be used to support the feasibility of a trial of bupi-
vacaine injection in patients with TRD. Indeed, Thabane
et al44 recommend that pilot studies remain focused on
assessing feasibility, rather than treatment effects, due to
small sample sizes and lack of adequate power. Results
from an early case series suggest that temporarily blocking
sympathetic impulses to the brain via SGB was associated
with heightened affect and indirect reports of satisfaction,
though both were qualitative.20 Although early research
has demonstrated the positive effects of SGB on mood in
participants with psychosis45 and depression,20 further
investigation with larger TRD samples and alternate sham
procedures is encouraged.

Figure 3. Frequency of specific adverse events across all participants.

Table 3. MADRS Scores at Day 0 to Day 42 for Each Study Participant.

SGB Injection Placebo Injection

ID # Day 0 Day 1 Day 7 Day 14 Day 28 Day 42 ID # Day 0 Day 1 Day 7 Day 14 Day 28 Day 42

1 25 22 23 26 20 24 2 15 15 16 12 9 11

3 25 25 28 27 24 23 4 40 36 37 42 33 27

5 29 23 NA NA NA NA 7 29 28 28 29 28 25

6 45 45 51 NA NA NA 8 34 21 10 10 2 3

9 21 21 21 23 26 23 10 35 29 34 31 37 31

Abbreviations: MADRS, Montgomery-Åsberg Depression Rating Scale; SGB, stellate ganglion block.
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As proposed in PTSD, SGB may exert its effects by
decreasing levels of norepinephrine and regulating the
sympathetic nervous system.46 Since MDD is associated
with chronic stress and sympathetic nervous system activa-
tion, SGB might also be beneficial for MDD based on its
ability to attenuate sympathetic flow.47 Research has
shown that specific symptoms of PTSD which overlap
with MDD (eg, irritability; sleep, memory, and concentra-
tion difficulties48) improve following SGB.49,50 A study in
rodents provided evidence for a reduction in depression-

like behaviors induced by chronic stress following
SGB.25 An increase in noradrenaline and adrenaline was
also found to be ameliorated, which perhaps reflects the
effects of treatment on the autonomic nervous system and
hypothalamic–pituitary–adrenal axis.25 Moreover, the stel-
late ganglion has been shown to be anatomically connected
to the amygdala, a brain region implicated in MDD due to
its abnormal activity and functional connectivity,51 indicat-
ing that the 2 structures may interact.52,53 SGB, therefore,
has the potential to be promising in MDD based on the

Table 4. Changes in Clinical Scales From Day 0 to Day 42 by Treatment Group.

Scale

SGB Injection Placebo Injection

N Mean SD Median IQR N Mean SD Median IQR

MADRS 3 −0.3 2.1 −1 −1.5 to 0.5 5 −11.1 11.7 −4 −13 to −4
QIDS-SR 3 1 1 1 0.5 to 1.5 5 −6.4 6.1 −6 −9 to −3
GAD-7 3 0 3.6 1 −1.5 to 2 5 −5.5 4.7 −4 −7 to −3
Q-LES-Q 3 −0.3 1.5 0 −1 to 0.5 5 7.6 6 8 4 to 8

Abbreviations: SGB, stellate ganglion block; IQR, interquartile range; MADRS, Montgomery-Åsberg Depression Rating Scale; QIDS-SR, Quick Inventory of

Depressive Symptomatology – Self Report; GAD-7, Generalized Anxiety Disorder 7-item; Q-LES-Q, Quality-of-Life Enjoyment and Satisfaction.

Figure 4. Total scores of scales (A) MADRS, (B) QIDS-SR, (C) GAD-7, and (D) Q-LES-Q for both treatment groups. MADRS,

Montgomery-Åsberg Depression Rating Scale; QIDS-SR, Quick Inventory of Depressive Symptomatology – Self Report; GAD-7,

Generalized Anxiety Disorder 7-item; Q-LES-Q, Quality-of-Life Enjoyment and Satisfaction; SGB, stellate ganglion block.
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proposition that it acts as a down regulator of sympathetic
nervous system activity.12

Strengths and Limitations
The strength of the current pilot study is that it is the first, to
our knowledge, to use an RCT design to investigate SGB in a
new clinical population—participants with TRD. Although
other investigations into SGB in psychiatric disorders tend
to be case reports or use nonrandomized open-label
designs,12 we are aware of only 2 other RCTs administering
SGB in PTSD.18,19 In preparation for larger trials, it should
be considered that the current study’s procedures were con-
ducted at St. Michael’s Hospital, Unity Health Toronto,
within the chronic pain clinic which already administers
SGB. Therefore, all the required equipment for the study
were readily available, and no specialized training of person-
nel was necessary.

Limitations of the current study include the small sample
size and resulting age and sex imbalances across treatment
groups. Despite the long-standing history of the use of
SGB in neurological disorders54 and emerging evidence for
use in PTSD,22 pilot studies with small sample sizes, such
as the current one, are necessary to determine the viability
of this treatment in other clinical populations. Although
outcome assessors were blinded, physicians and nurses per-
forming the procedure were unable to be blinded due to the
foreseeable emergence of symptoms of Horner’s syndrome
and to ensure participant safety—this is a limitation also
reported by previous literature.18 Interactions of the treating
personnel with participants were, therefore, scripted and
limited to the 2 interventions, similar to how this limitation
was mitigated in a prior trial.18 Providers also told partici-
pants that Horner’s syndrome might be a possible result of
the procedure rather than an effect of the study drug to
ensure participants remained blinded to treatment allocation;
participants were debriefed about this at the end of the study.
However, maintaining the blindness of outcome assessors
presented a challenge as the study staff were required to
measure adverse events that were sometimes known to be
associated with active treatment. Outcome assessors main-
tained the mentality that these adverse events may be a
result of placebo treatment as well. For future studies, it is
recommended that nonblinded research staff, separate from
the outcome assessors, collect adverse events. There are lim-
itations associated with using identical active and placebo
procedures, with the sole exception being the injectate
used. Research using an alternative method in PTSD has sug-
gested that injecting saline close to the stellate ganglion could
interfere with nerve transmission due to physical effects.18

Thus, the lack of a true sham intervention that does not
alter the cervical sympathetic trunk precludes conclusions
regarding efficacy from being drawn as the saline injections
performed here might have been responsible for the observed
reductions in MADRS scores for the placebo group.

Future Directions and Conclusion
The results of this study support the feasibility of a confirma-
tory trial administering 2 right-sided injections of bupiva-
caine 0.5% (7 mL) at the stellate ganglion in participants
with TRD. Our findings suggest that the recruitment rate
was reasonable and sufficient, retention and adherence
were high, missing data were low, and adverse events were
mild and temporary. Future studies should employ sham pro-
cedures used by Rae Olmsted et al18 (ie, injection of 1-2 mL
of saline into the musculature anterolateral to the C6 anterior
tubercle) to prevent saline-induced physiological alterations
and related adverse events. Larger-scale RCTs with long-
term follow-ups are also needed to determine the efficacy
of SGB in treating TRD, as well as the duration of
symptom improvement, as research in other disorders sug-
gests that a single SGB injection can produce effects within
5 min and last a minimum of up to 1 month.12 Future
studies may also administer SGB in conjunction with psy-
chotherapy for TRD. Research administering SGB as an
adjunctive treatment for patients with PTSD actively receiv-
ing psychotherapy shows that this may be feasible and results
in clinically meaningful improvement.55
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