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Background: Long COVID-19 affects approximately 10-30% of individuals who are infected
with SARS-CoV-2 and is associated with persistent functional impairment and reduced quality of
life. The heterogeneous, multisystemic nature and nonspecific symptomatology of long COVID-19
makes its treatment challenging. This scoping review evaluates existing evidence on sympathetic
and parasympathetic ganglion blocks as potential interventions for patients suffering from long
COVID-19.

Objective: Our primary objective was to assess the effectiveness of sympathetic and
parasympathetic ganglion blocks in treating patients with long COVID-19 by identifying the most
commonly reported symptoms, symptom response to different block regimens, and any adverse
effects associated with these interventions.

Study Design: A scoping review.
Setting: Outpatient clinics where patients received sympathetic blocks or parasympathetic blocks.

Methods: A comprehensive search was conducted across PubMed, Embase, Cochrane CENTRAL,
Web of Science, Google Scholar, and ClinicalTrials.gov using MeSH and free-text terms related
to “long COVID-19,” “post-COVID-19 syndrome,” and “sympathetic ganglion blocks” and
"parasympathetic blocks.” Only English-language articles were included. Pre-print repositories and
reference lists were also manually screened.

Results: A total of 22 articles covering 505 patients were included in this review. The most
frequently studied symptoms were olfactory dysfunction, fatigue, headache, and cognitive
disturbances. The most commonly utilized intervention was the stellate ganglion block. The
available evidence suggests that the stellate ganglion block could be an effective treatment for
dysautonomia symptoms and cognitive dysfunction related to long COVID-19. Sphenopalatine
ganglion block may be an effective option to treat headaches in long COVID-19 patients who are
refractory to other treatments.

Limitations: The significant existing variations in treatment regimens precluded our ability to
do a quantitative analysis. Reporting bias from case reports and small observational studies should
also be considered.

Conclusions: Stellate ganglion blocks may offer therapeutic benefit for the dysautonomia and
cognitive dysfunction associated with long COVID-19. Sphenopalatine ganglion blocks have shown
promise in managing refractory headache symptoms in this population. Further well-designed,
placebo-controlled randomized studies that employ validated outcome measures are required to
establish the efficacy of sympathetic ganglion blocks in the treatment of long COVID-19.

Key words: Long COVID-19, sympathetic ganglion blocks, stellate ganglion block, sphenopalatine
ganglion block
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ong COVID-19, also referred to as post-acute

sequelae of SARS-CoV-2 infection (PASC) or post-

COVID-19 condition (PCC), is characterized by a
constellation of symptoms that persist or emerge after
the acute phase of COVID-19 has resolved, typically
lasting more than 4 weeks, and formally defined when
symptoms persist beyond 12 weeks in absence of
alternative diagnosis (1-3). Clinical manifestations are
heterogeneous, affecting multiple organ systems, and
often include fatigue, dyspnea, cognitive dysfunction,
chest pain, and post-exertional symptom exacerbation.
These symptoms may be continuous or relapsing,
and their severity can range from mild to disabling
and last from weeks to months. As recognized by the
World Health Organization and national public health
agencies, long COVID-19 represents a substantial public
health concern, with current estimates suggesting
10-30% of individuals infected with SARS-CoV-2
experience some form of long-term sequelae (4-6).
The associated burden includes reduced quality of life,
prolonged functional impairment, increased health
care utilization, and economic consequences at both
individual and societal levels (4,7).

The pathophysiology of long COVID-19 remains
incompletely understood but is increasingly being rec-
ognized as multifactorial, involving persistent immune
dysregulation, neurovascular inflammation, and auto-
nomic nervous system dysfunction. Recent studies have
proposed that long COVID-19 results from sustained
activation of the innate and adaptive immune systems,
with elevated levels of pro-inflammatory cytokines
(e.g., IL-6, TNF-a) and immune cell exhaustion contrib-
uting to a chronic inflammatory state (8-10). Moreover,
evidence suggests that viral antigen persistence in tis-
sues such as the gut, nervous system, and vasculature
may drive ongoing immune activation (11). Concur-
rently, dysfunction of the autonomic nervous system,
including sympathetic overactivity and impaired vagal
tone, may cause symptoms such as fatigue, orthostatic
intolerance, and cognitive impairment (12,13). These
mechanisms are also seen in related disorders such as
myalgic encephalomyelitis/chronic fatigue syndrome
(ME/CFS) and postural orthostatic tachycardia syndrome
(POTS), underscoring the role of maladaptive neuroim-
mune and neurovascular signaling in the perpetuation
of these symptoms (12).

Treatment strategies for long COVID-19 are largely
supportive and multidisciplinary, focusing on symptom-
targeted rehabilitation, autonomic reconditioning, and
management of comorbidities. These treatments, how-

ever, are still exploratory and associated with variable
responses, largely due to the disease’s heterogeneous,
multisystemic nature and the nonspecific, fluctuating
profile of symptoms (12). Among emerging therapies,
the stellate ganglion block (SGB) has garnered atten-
tion for its potential role in autonomic reconditioning,
particularly in patients with pronounced dysautono-
mia, fatigue, and post-exertional symptom exacerba-
tion (13). While the SGB has traditionally been used for
regional pain syndromes, its application has broadened
considerably. A recent scoping review highlighted the
use of SGBs across diverse non-pain conditions—in-
cluding obtunding cardiovascular sympathetic stress
response, menopausal hot flashes, posttraumatic stress
disorder (PTSD), and sensorineural hearing loss —in
which sympathetic overdrive plays a mechanistic role
(14). Correspondingly, a surge of interest in the SGB
for managing persistent symptoms of long COVID-19
has emerged, with multiple studies reporting success
in treating wide spectrum of symptoms associated with
the condition. Furthermore, reports of successful uses
of the sphenopalatine ganglion block (SpGB) for the
treatment of long COVID-19-related headache have
also been published.

To date, no attempt has been made to collect and
synthesize the evidence on the role of these ganglion
blocks in the treatment of long COVID-19 symptoms.
We undertook this scoping review to identify the cur-
rent evidence for the role of these blocks in treating
symptoms of long COVID-19. In the sections below,
we summarize the characteristics of patients and their
symptoms, the techniques of applying sympathetic
ganglion blocks, the symptom responses to these treat-
ments, and the duration of relief reported by the pa-
tients surveyed in the included studies.

METHODS

This study was performed according to the Joanna
Briggs Institute guidelines for scoping reviews (15) and
followed the framework for scoping reviews set by Ark-
sey and O'Malley (16).

Identifying the Research Question

We framed the following research question: Are
sympathetic ganglion blocks effective in reducing the
symptoms of long COVID-19 syndrome?

Identifying Relevant Studies
To identify relevant studies, we built a comprehen-
sive literature search using keywords and controlled
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terms, based on the concepts of “long COVID-19,”
“post COVID-19 syndrome,” “post-COVID-19 condi-
tion,” “sympathetic ganglion block,” “parasympathetic
ganglion block,” “stellate ganglion block”, “spheno-
palatine ganglion block,” and “pterygopalatine gan-
glion block.” Terms were searched in PubMed, Embase,
Web of Science, Google Scholar, ClinicalTrials.gov, and
the Cochrane Central Register of Controlled Trials from
January 1st, 2020 to May 27th, 2025, with a repeat
search performed on November 23rd, 2025, using med-
ical subject headings (MeSH) and free-text terms. Only
those articles that were either originally in English or
translated to English were included. We also searched
for gray literature by additional hand searching. After
the electronic search was conducted, references of the
identified studies were searched manually to identify
further studies.

Study Selection Criteria

Abstracts were screened in duplicate by indepen-
dent reviewers (AT and KS) using predefined criteria
to assess eligibility to proceed to full-text screening.
Full-text reports were reviewed in a similar manner to
determine their final inclusion or exclusion. Discrepan-
cies were resolved through discussion, with the senior
author (PMS) making final decisions.

Inclusion criteria were as follows: the patients in
the study (1) suffered symptoms consistent with long
COVID-19 and (2) received SGB or SpGB or any other
autonomic ganglion blocks as an intervention. We
included full-text conference abstracts, case reports,
case series, retrospective and prospective cohorts, and
randomized controlled trials (RCTs). We excluded stud-
ies in which those blocks were used for any indications
other than long COVID-19 symptoms. Registry protocols
without data were also excluded, as were incomplete
studies.

Data Extraction, Summarizing, and Collating
Data were extracted using a prespecified case re-
port form that captured bibliographical information
(author, year, country of origin, and journal name),
study design, number of patients, symptoms studied
(anosmia, parosmia, dysgeusia, brain fog, fatigue,
headaches, sleep disturbances, dysautonomia), out-
comes (descriptive or survey-based, validation meth-
ods), and block characteristics (unilateral or bilateral,
single or multiple, local anesthetic volume and concen-
tration; local anesthetic adjunct; block complications).
We performed a descriptive analysis in which we

summarized the results of the included studies under
different categories of symptoms related to long CO-
VID-19. We did not pool the results for quantitative
analysis of the data because of the heterogeneity in
block regimens, assessment of outcomes, and timelines.

REsuLts

The 6 databases yielded 319 articles. After de-
duplication, 274 articles were left for screening. Once
more studies were excluded based on title and abstract
screening, the remaining studies were subjected to
full-text screening, and 22 of those articles were found
eligible and included in the review. The flowchart of
the selection process is shown in Fig. 1.

A total of 22 articles covering 505 patients was
included in this review. The mean age of the patients
was 45 years, ranging from 18 to 83 years, and 74%
of the patients were female. The included manuscripts
comprised 8 case reports, 5 case series, 6 retrospec-
tive cohort studies, 2 prospective cohort studies, and
one randomized clinical trial. The most frequently
studied symptoms were olfactory dysfunction, fatigue,
headache, and cognitive disturbances. The most com-
monly utilized intervention was the stellate ganglion
block (SGB), which was employed in 19 articles. Of the
articles that involved an SGB, 13 of them reported us-
ing ultrasound guidance for block placement, whereas
2 studies used fluoroscopy guidance instead. SpGBs
were used in 2 reports, and 2 case reports incorporated
both SGBs and SpGBs in combination with additional
neural therapy techniques. While most reports used a
unilateral or bilateral SGB as the primary intervention,
procedural techniques, local anesthetic agents, and
follow-up durations varied substantially across reports.
Table 1 summarizes the designs, number of patients,
block method and characteristics, and follow-up inter-
vals of the included studies, in addition to the authors’
conclusions.

COVID 19-Related Olfactory Dysfunction

A total of 12 reports covering 365 patients de-
scribed the effects of sympathetic ganglion blocks on
anosmia, parosmia, or dysgeusia in patients with long
COVID-19 syndrome. The study designs included 4 case
reports (17-20), 3 case series (21-23), 3 retrospective co-
hort studies (24-26), one prospective single-arm study
(27), and one randomized clinical trial (28). All of these
reports used SGBs for treating olfactory disorders, the
details of which are given in Table 1.

Two case series with 2 patients each and one single
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an improved sense of smell, 132
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the severity and number of the
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51eE%r;s) assessed for eligibility Reports excluded: anothe.zr retrospective revieYV of
= Symptoms after COVID vaccine 41 patients, only 56% of patients
(n=1) _ who had anosmia or ageusia re-

g:gz::: :2;‘1’;%’;?\0(””2;2) sponded favourably to SGBs and

required additional trigeminal

— v nerve blocks (26).

[ In a prospective pilot study
3 Reports included in review of 20 patients with COVID-
3 (=22 19-associated olfactory dysfunc-
= tion, 11 (55%) achieved a clini-

[ cally meaningful improvement

(> 4 points) on the University of
Fig. 1. PRISMA flow diagram of included reports. Pennsylvania Smell Identifica-
n: number of reports tion Test (UPSIT), and 7 (35%)

patient case report reported immediate recovery of
smell and taste after one to 2 SGB injections, an effect
that was sustained at the one-to-3-month follow-up
(19,21,22). One case report described partial return
of smell within 24 hours of a right SGB and complete
recovery after a left SGB was performed 72 hours
later (17). In a 6-patient case series, partial olfactory
improvement was noted in 3 of the patients, while 5 of
the 6 patients experienced improvements in their abil-
ity to taste with follow-up ranging from several days to
3 months (23).

In a retrospective review of 195 patients with
post-COVID-19 parosmia and dysgeusia, 147 (75.4%) re-
ported improvement in smell and 145 (74.4%) in taste
within 7 days of receiving an SGB. Among those with

met the threshold for clinical
improvement (> 15 points) on
the Olfactory Dysfunction Outcomes Rating (ODOR) at
the one-month follow-up after a bilateral SGB. Subjec-
tive improvement in the sense of smell was reported
by 10 (50%) patients on the Clinical Global Impression-
Improvement (CGI-I) scale (27).

In a recent double-blind, placebo-controlled ran-
domized clinical trial, 48 patients with COVID-19 associ-
ated parosmia were randomized to receive a single SGB
or saline injection. The patients were assessed on the
Parosmia/Distortion Olfactory Dysfunction Outcomes
Rating (DisODOR) scale and CGI-I scale at the one-
month and 3-month follow-up periods. No significant
difference was noted in the median reduction in Di-
sODOR scale scores or the responder rate (> 15-point
reduction in DisODOR scale) between the 2 groups
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at the one- and 3-month periods. Similarly, the smell-
distortion scores on the CGI-I did not show clinically im-
portant differences at the one- or 3-month follow-up
periods in either of the 2 groups. It is noteworthy that
the one-month and 3-month nonresponders in both
groups had higher scores on the Olfaction Catastroph-
izing Scale (OCS) and Hospital Anxiety and Depression
Scale (HADS) than did the responders (28).

COVID-19-Related Cognitive Disturbances,
Fatigue, and Sleep Disturbances

A total of 13 reports covering a combined 425 pa-
tients reported outcomes related to cognitive dysfunc-
tion, fatigue, or sleep disturbances in patients with long
COVID-19 syndrome after they received SGBs. These
studies included 3 case reports (20,29,30) 3 case series
(21,22,31), 5 retrospective cohorts (25,26,32-34), and
one prospective pilot study (35). Follow-up intervals
ranged from immediate post-procedure assessments to
3 months after intervention. Three studies employed
validated scoring systems (FSS, GAD-7, COMPASS-31,
PROMIS-29, PSQI) to quantify their outcomes.

Cognitive disturbances were described variably as
brain fog, difficulty concentrating, impaired memory,
slowed cognition in various studies. In a 2-patient case
series (21), both patients reported marked improve-
ment in mental clarity, focus, and memory within 3
days following a bilateral SGB, with sustained effects
at the 60-day follow-up. Another 2-patient case series
(22) documented improvement in concentration and
cognitive endurance within one day of a right SGB
and further enhancement after a left SGB, with effects
maintained for 3 months. In a retrospective study (26)
of 41 long COVID-19 patients with multiple symptoms,
79% of patients with impaired cognition reported sub-
jective improvement after receiving an SGB; the time
interval for assessment was not specified. Similarly, in
a retrospective study (34) of 52 patients with multiple
symptoms who received one or more SGB injections
at variable intervals, 65.8% reported improvements
in symptoms related to brain fog. In a prospective
open-label pilot study (35) recruiting 17 patients who
received bilateral SGBs and superior cervical ganglion
blocks on one side per week, qualitative improvements
in concentration and mental clarity were noted as
secondary outcomes at 4 weeks after dual sympathetic
blocks.

Fatigue was evaluated in 9 studies. Three case
series (21,22,31) reported marked improvements in
fatigue following bilateral stellate ganglion blocks,

with symptom relief observed within 24 hours to 7
days and sustained benefit documented at follow-up
intervals ranging from 60 days to 12 months. In another
case report (29), a patient reported a 50% reduction in
fatigue severity on the 10-point numeric rating scale
after sequential right and left SGBs administered 12
days apart. In 2 retrospective cohorts, one covering 41
patients (26) and the other covering 52 patients (34)
with multiple symptoms, 77% and 58% of patients
with fatigue reported improvements following SGBs;
the exact timing of follow-up was not specified. Anoth-
er retrospective cohort of 17 long COVID-19 patients
(33) measured fatigue using the Fatigue Severity Scale
(FSS) and reported a statistically significant decrease
(P = 0.002) after the administration of bilateral SGBs
within a week with sustained response up to 3 months
in some patients. In a prospective pilot study of 20 pa-
tients (35) with long COVID-19, a 30.7% reduction in
the PROMIS-29 Fatigue scores were noted at 4 weeks
(P =0.049).

For sleep disturbances, a retrospective cohort of
41 patients (26) reported that 71% of patients with
sleep-related complaints experienced improvements
following SGBs; the timing of this assessment was not
specified. Similarly, a retrospective cohort of 39 pa-
tients (31) was assessed for sleep quality using the Pitts-
burgh Sleep Quality Index (PSQI) and found statistically
significant improvements at one month and 3 months
after 7 sessions of alternating right- and left-sided SGB
(total PSQI score reduced from 15.3 to 8.8, P < 0.001).
Another prospective pilot of 17 patients (33) used the
PROMIS-29 scoring and observed a 29.9% reduction in
sleep disturbance scores at 4 weeks (P = 0.016).

COVID-19-Related Dysautonomia

A total of 5 reports covering a total of 38 patients
described dysautonomia as a clinical feature responsive
to SGB in patients with long COVID-19. Dysautono-
mia-related symptoms mostly included orthostatic
intolerance, tachycardia, temperature sensitivity, and
lightheadedness.

A case series (22) described 2 patients with mul-
tiple dysautonomic symptoms, including tachycardia,
orthostatic hypotension, temperature dysregulation,
and pseudoseizures. Following sequential right and
left SGBs, both patients experienced immediate im-
provements in dysautonomia-related symptoms. One
patient underwent radiofrequency ablation of the stel-
late ganglion after partial symptom recurrence at one
month and subsequently achieved complete symptom
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resolution, which sustained through 3 months. Another
case report (29) described dysautonomic symptoms in-
cluding resting tachycardia and exertional dyspnea in a
single patient. Following 2 SGBs spaced 12 days apart,
the patient reported substantial symptom relief, includ-
ing normalization of heart rate. Similarly, in a third case
report (30), a patient with dysautonomic symptoms
including fatigue, orthostatic intolerance, gastrointes-
tinal dysmotility, and emotional lability underwent a
series of SGB and SpGB injections with 0.5% procaine.
Symptoms improved progressively over 3 sessions, with
full resolution reported at the 3-month follow-up.

In a retrospective study (33) of 17 patients, baseline
symptoms were measured on validated scales, including
the Composite Autonomic Symptom Score-31 (COM-
PASS-31), Fatigue Severity Scale (FSS), General Anxiety
Disorder-7 (GAD-7) and PTSD Checklist for DSM-5 (PCL-
5) . Notably, pre-procedure COMPASS-31 scores indicat-
ed moderate and severe autonomic dysfunction in 94%
and 81% of patients, respectively. After the procedure,
there were significant reductions in FSS (P = 0.002) and
heart rate (P = 0.008), while PCL-5 scores showed a
clinically meaningful 5-point decrease despite lacking
statistical significance (P = 0.159). No significant change
was observed in GAD-7 scores (P =0.101).

In a prospective pilot of 17 patients (35), auto-
nomic dysfunction was quantified using the Composite
Autonomic Symptom Score-31 (COMPASS-31), a vali-
dated self-assessment questionnaire. At 4 weeks after
the intervention, COMPASS-31 total scores improved
by 38.4%, and the orthostatic intolerance sub-score
improved by 44.7%. Both results were statistically sig-
nificant (P = 0.0016 and P = 0.012, respectively). Most
of the patients reported subjective improvements in
symptoms such as lightheadedness, heat intolerance,
and postural symptoms.

COVID-19-Related Headache

A total of 7 reports covering a combined 58 pa-
tients evaluated headache as a target symptom in pa-
tients who had long COVID-19 and were treated with
SGBs or SpGBs. These studies included 4 case reports
(20,29,36,37), 3 case series (22,30,36), and one retro-
spective cohort study (26). Follow-up intervals ranged
from immediately after the procedure to 12 months.
Three studies (22,29,31) used numerical rating scales to
quantify changes, while others relied on qualitative or
survey-based reports.

In a 2-patient case series, both patients reported
marked improvement in headache severity after se-

quential right and left SGBs (22). In a separate case
series, all 5 patients reported at least 30% reduction in
headache severity, with a mean reduction of 68% and
complete resolution in one patient at 9 months after
the procedure (31).

Among the case reports, one patient reported re-
duction in headache severity from a Likert scale score
of 7 to 2 following a right SGB and further resolution
after a left SGB over a 12-day period (29). Another case
reported complete resolution of a persistent, nightly
COVID-19-related headache following a single transna-
sal SpGB, with durable response at the one-month fol-
low-up (37). A series of 6 cases with COVID-19-related
headaches refractory to multiple first- and second-line
agents reported partial or complete pain relief in all 6
patients after they received intranasal SpGBs, with no
recurrence over an observation period of 2 to 3 days
(38). Another patient with long COVID-19 also reported
relief from multiple symptoms, including headache, af-
ter receiving a bilateral SGB followed 2 weeks later by a
bilateral SpGB, although timing and symptom-specific
scales were not detailed (20).

Furthermore, in 2 retrospective cohorts of 41
patients (26) and 57 patients (34) respectively, 81%
of patients in both the studies reported subjective
improvements in their headaches after SGBs, although
no time interval or quantitative severity scale was pro-
vided (26,34).

Adverse Effects of Blocks Reported in
Included Studies

For SGBs, most of the included studies reported
minor side effects such as Horner's syndrome (most
common), hoarseness, globus sensation, facial numb-
ness, mild shortness of breath, and arm heaviness or
weakness. All these side effects were transient and
self-limiting in nature. One study reported that 3 of the
patients experienced transient vagal responses after
receiving left-sided blocks and that those responses
resolved promptly with reverse Trendelenburg posi-
tioning (26).

None of the included studies reported that pa-
tients experienced major adverse effects after receiving
SpGBs. One case series covering 6 patients reported
transient anosmia and hypoesthesia of the nose root,
pharynx, and palate in all of the patients, but those ef-
fects reversed in a few hours (38).

Discussion

Our scoping review summarizes and consolidates
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the current literature evaluating the role of sympa-
thetic and parasympathetic ganglion blocks for treat-
ment of long COVID-19 symptoms. The patients in the
included studies had a mean age of 45, ranging from
18 to 83 years, and were predominantly women (74%),
which corresponded well with the findings of previous
demographic studies (9,39). Also, the majority of the
patients in those studies had symptoms that persisted
for more than 3 months, which was consistent with the
recent NHANES definition of long COVID-19 (3).

Most of the studies employed one or 2 sessions
of SGB, using unilateral, bilateral, or alternating tech-
niques. With the advent of ultrasound (US) guidance,
clinicians can perform SGBs more safely and accurately
by visualizing major anatomical structures and con-
firming local anesthetic spread above the longus colli
muscle. Nearly all included studies used US guidance,
with a few utilizing fluoroscopy or computed tomog-
raphy. Pharmacological regimens varied, ranging from
short-acting agents like procaine and mepivacaine to
long-acting ones like bupivacaine, with volumes be-
tween 2 and 10 mL. Adjuvants such as dexamethasone
or clonidine were added, potentially to prolonged
block duration or immunomodulation, although these
mechanisms remain to be fully elucidated. Symptom
response varied among patients. Some experienced
immediate relief (e.g., anosmia, headache), while oth-
ers required days or weeks to see improvement (e.g.,
fatigue, brain fog, dysautonomia). Similarly, treatment
efficacy varied across patients, with some responding to
a single session and others requiring multiple sessions.
The SpGB, a technique for blocking a predominantly
parasympathetic ganglion that also serves as conduit
for some post-ganglionic sympathetic outflow, was also
used, although less frequently, primarily to treat refrac-
tory headaches. While these studies reported symptom
relief, they did not demonstrate improvements in ol-
factory or other systemic symptoms. Additional trials
are needed to determine the SpGB's efficacy in treat-
ing broader manifestations of long COVID-19. Given
the SpGB’s success in managing post-dural puncture
headaches (40), migraines, and cluster headaches (41),
this type of block may serve as an adjunct rather than
a primary treatment. The use of SpGB, as shown in
case series by Machado et al (38) and Levin et al (37),
appeared safe and effective for select symptoms but
lacked broader impact, necessitating further controlled
investigations.

The rationale for using SGBs to treat long CO-
VID-19 patients is underpinned by increasing recogni-

tion of autonomic dysfunction, neuroinflammation,
and sympathetic overactivity as central features of this
condition. The stellate ganglion plays a pivotal role in
regulating sympathetic tone in the head, neck, and
upper body. Blocking this structure may attenuate sym-
pathetic overdrive, reduce circulating catecholamines,
improve regional blood flow, and interrupt maladap-
tive feedback between peripheral and central neural
pathways. These effects likely explain the rapid symp-
tom improvement observed in some cases. Moreover,
some studies suggest SGBs may exert immunomodula-
tory effects by modulating cytokine levels, though this
idea remains speculative. Future translational studies
measuring inflammatory biomarkers before and after
the block are warranted to clarify these mechanisms.

Notably, certain symptoms related to cognitive
dysfunction, headache, and dysautonomia appeared
particularly responsive to sympathetic blockade that
were also concordant with significant improvements
noted in disease-specific validated measures (COMPASS
31, FSS), suggesting the existence of sub-phenotypes
within long COVID-19 populations characterized by
sympathetically mediated pathophysiology. Baseline
autonomic assessments that use tools like COMPASS-31
or tilt-table testing may help identify the patients who
would be most likely to benefit from these interven-
tions. Furthermore, it is worth noting that in non-pain
indications for SGBs—such as management of electrical
storm, menopausal hot flashes, and PTSD in patients
whose sympathetic overactivity seems to be an under-
lying cause—SGBs have shown promising results (14),
reinforcing the concept that the application of SGBs
may be a logical extension for indications seen in long
COVID-19 for which modulation of sympathetic system
hyperactivity can prove beneficial, such as dysautono-
mia and cognitive disturbances. While current evidence
is mostly limited to studies that have a low level there-
of, the favorable symptom resolution in many patients
supports further investigation.

Limitations

There are limitations inherent to this scoping re-
view. Most of the included studies lacked important
patient information such as vaccination status, viral
variant, prior comorbidities, or severity of acute SARS-
CoV-2 infection—factors known to influence long
COVID-19 risk (1,9). Additionally, the reliance on case
reports and small observational studies introduced a
considerable risk of publication bias, and significant
heterogeneity across study designs, outcome measures,
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and follow-up durations precluded any pooled quan-
titative analysis. As such, the intent of this review was
to map the landscape of current evidence rather than
establish definitive efficacy.

Future research should focus on prospective, random-
ized controlled trials incorporating laboratory-confirmed
COVID-19 diagnoses, stratification by viral variants and
vaccination status, standardized symptom assessments,
and inclusion of comorbid populations. Furthermore,
examining changes in inflammatory biomarkers that fol-
low the administration of SGBs could provide important
mechanistic insights and validate the hypothesized role
of neurovascular inflammation in long COVID-19. Addi-
tionally, trials should compare autonomic ganglion blocks
with other emerging therapies, including pharmacologic
agents, cognitive rehabilitation, graded exercise therapy,
and vagus nerve stimulation to determine relative effi-

CONCLUSION

Long COVID-19 remains an evolving research do-
main with ongoing refinement in diagnostic criteria,
symptom characterization, and treatment strategies.
As our understanding of long COVID-19's underlying
mechanisms deepens, therapeutic approaches such as
autonomic ganglion blocks may play an increasingly
defined role in multidisciplinary care. In conclusion, the
SGB appears to offer meaningful symptom relief for
a subset of long COVID-19 patients, but further high-
quality evidence is needed. As for the SpGB, the current
data are too limited for definitive recommendations to
be made.
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