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Abstract

Introduction: Septoplasty corrects a deviated nasal septum (DNS) and improves nasal obstruction. Sphenopalatine ganglion
block (SPGB) effectively reduces postoperative pain after septoplasty, but conclusive evidence is still lacking. This systematic
review and meta-analysis aim to comprehensively evaluate the analgesic efficacy of SPGB in septoplasty patients.

Methods: We systematically searched PubMed/Medline, Scopus, Web of Science, Embase, and CENTRAL from inception to April
10th, 2024. Randomized controlled trials (RCTs) were assessed using the RoB-2 tool. The primary outcomes were postoperative
pain scores, analgesic consumption, surgery duration, postoperative nausea and vomiting (PONV), and patient satisfaction.
Continuous data were pooled as mean difference (MD), and dichotomous data as risk ratio (RR) with a 95% confidence interval (Cl)
using STATA software. Additionally, trial sequential analysis (TSA) was conducted.

Results: Three RCTs with 180 patients were included. Two RCTs had a 'low risk' of bias, while one RCT had 'some concerns' The
SPGB group had significantly lower postoperative pain within 24 hours compared to controls, particularly after particularly after
1-2 hours (MD =-1.85), 4-6 hours (MD =-2.02), 12 hours (MD =-2.14), and 24 hours (MD = -2.36) TSA confirmed the conclusive
evidence. Analgesic use was significantly reduced in the SPGB group. No significant differences were observed in surgery duration
or PONV rates between groups. Patient satisfaction was significantly higher in the SPGB group.

Conclusion: SPGB demonstrates efficacy and safety in managing postoperative pain in patients undergoing septoplasty for DNS.
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Introduction

Septoplasty is a common surgery to correct a deviated nasal
septum (DNS) and treat nasal obstruction "3, Functional septo-
plasty can significantly improve patients quality of life and effec-
tively relieve obstructive symptoms “-9. Complications are rare
but can include bleeding, infection, septal perforation, saddle
nose deformity, and anosmia &7, After septoplasty, patients may
experience mild to moderate pain a few days later, which can

be managed with pain medication ®. However, in some cases,
patients may experience more severe pain that can impact their
daily activities and quality of life ©. Therefore, healthcare provi-
ders must closely monitor patients postoperatively to promptly
identify and manage any complications or significant pain

The sphenopalatine ganglion (SPG), also known as the pterygo-
palatine ganglion, is a critical structure in the autonomic regula-
tion of the nasal mucosa ©®'%. Anatomically, it is situated within
the pterygopalatine fossa, posterior to the maxillary sinus,
anterior to the pterygoid process of the sphenoid bone, inferior
to the greater wing of the sphenoid, and lateral to the palatine
bone ©112, The SPG receives sensory input primarily from the
maxillary nerve, parasympathetic innervation via the greater pe-
trosal nerve, and sympathetic fibers through the deep petrosal
nerve originating from the cervical sympathetic chain 9.

This ganglions neural outputs significantly influence the mu-
cosal surfaces of the nasal cavity, pharynx, lacrimal gland, and
palatal regions (%12,

The sphenopalatine ganglion block (SPGB) is a targeted inter-
vention where anesthetic agents, such as lidocaine or bupiva-
caine, are administered near the SPG ©. This procedure aims to
interrupt nociceptive signals by selectively blocking the neural
pathways associated with the SPG, thereby providing analgesic
effects in the affected regions ©. Several randomized control-
led trials (RCTs) - showed the efficacy of SPGB in reducing
postoperative pain after septoplasty, especially within the first
24 hours, and decreasing the need for high doses of analgesics

. However, this evidence is based on individual studies and a
pooled estimate has not yet been synthesized.

Therefore, our aim is to provide the highest level of evidence

by performing a systematic review and meta-analysis of RCTs

to evaluate the efficacy of SPGB in reducing postoperative pain
scores in patients undergoing septoplasty due to DNS. More-
over, our secondary aims are to assess overall analgesic usage,
duration of surgery, the rate of postoperative nausea and vomi-
ting (PONV), and patient satisfaction scores. This information will
support healthcare providers in making well-informed decisions
about the use of SPGB, ultimately enhancing patient outcomes
after septoplasty.

Materials and methods
Study protocol
This study followed the guidelines outlined in the Cochrane

SPGB and septoplasty: a meta-analysis

Handbook for Systematic Reviews of Interventions "9 and the
Preferred Reporting Items for Systematic Reviews and Meta-Ana-
lyses (PRISMA) 7. The study protocol was registered in the Inter-
national Prospective Register of Systematic Reviews (PROSPERO)
under the identification number [CRD42024536873]. Ethical
approval was unnecessary as this research is based on previously
published data.

Eligibility criteria

In this systematic review, we included studies that meet our
inclusion criteria, which were defined according to the PICOS
format as follows: the population comprised adult patients
(aged 18 or above) with a DNS who were undergoing septo-
plasty (either endoscopic or open approach); the intervention
consisted of SPGB, regardless of the type of anesthetic agent
(i.e., lidocaine or bupivacaine) and route of administration (i.e.,
transnasal or transoral); the comparison involved a control group
(placebo or no treatment); and our main outcomes of interest
included postoperative pain scores, analgesic use, duration of
surgery, the rate of PONV, and patient satisfaction scores; the
study design was exclusively limited to RCTs.

On the other hand, our exclusion criteria were as follows: (i)
patients who underwent septoplasty combined with other pro-
cedures such as rhinoplasty or endoscopic sinus surgery, (ii) local
anesthesia to other nerve bundles without targeting the SPG,
such as the greater palatine nerve, (iii) study designs other than
RCTs including non-randomized clinical trials, single-arm clinical
trials, observational studies, narrative reviews, letters, and animal
studies.

Information sources and search strategy

We systematically searched five major databases, including
PubMed/Medline, Scopus, Web of Science, Embase, and the
Cochrane Central Register for Controlled Trials (CENTRAL), from
their inception to April 10th, 2024. Our search terms included:
(septoplasty OR septorhinoplasty OR "septal surgery" OR "nasal
surgery" OR "septal deviation surgery" OR DNS OR “deviated
nasal septum”) AND ("sphenopalatine block" OR "sphenopala-
tine ganglion block" OR "sphenopalatine ganglion nerve block"
OR "sphenopalatine ganglion blockade" OR "sphenopalatine
ganglion" OR SPGB OR SGB OR "pterygopalatine fossa block"
OR "pterygopalatine block" OR pterygopalatine). Detailed
search strategies for each database are provided in Table S1.
Additionally, we searched ClinicalTrials.gov and ResearchGate.
We manually screened the reference lists for relevant articles to
ensure a comprehensive search. Two coauthors (BA and AMA)
independently screened the titles and abstracts of the exported
records, followed by the full-text screening phase. Any conflicts
were resolved by the senior author (MA) or through consensus.
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Figure 1. Flow diagram of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA).

Risk of bias and publication bias assessment

We used the second iteration of the Cochrane Risk of Bias
Assessment Tool (RoB-2) to assess the quality and determine
the potential for bias in the studies we considered '®, This tool
examines bias that may arise from various aspects of the study,
such as the randomization process, deviations from intended
interventions, missing outcome data, outcome measurement,
selection of reported results, and the overall risk of bias in the
study. The risk of bias in each study can be categorized as low,
some concern, or high. Two co-authors (EA and AA) indepen-
dently assessed the risk of bias, and any disagreements were
resolved by the senior author (MA) or through consensus.

Egger et al. " suggest that when fewer than 10 studies per
outcome are combined, relying on Egger's test to identify publi-
cation bias through funnel plot asymmetry is not considered re-
liable. Therefore, we could not use this test to identify potential
publication bias in our study.

Data collection and outcomes measurement

A standardized sheet was used to extract data from each inclu-
ded study. We extracted data pertaining to study characteristics,
including author name, year of publication, country, study
design, study duration, sample size, trial arms, anesthetic agent,
surgical procedure, type of anesthesia, and timing of follow-up.
We also extracted data on the characteristics of the included
patients, including mean age (years), sex, body mass index (BMI),
American Society of Anesthesiology (ASA) score, and interven-
tion regimen details including volume, concentration, and route
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of administration. Our specific outcomes included postopera-
tive pain after various time intervals: 1-2 hours, 4-6 hours, 12
hours, and 24 hours. Pain levels were assessed using the Visual
Analogue Scale (VAS), which is a 10-point scale where lower
scores indicate less pain and higher scores indicate more pain.
Additionally, we evaluated overall analgesic use, the duration
of surgery in minutes, the rate of PONV, and patient satisfaction
scores on a 3-point scale (poor, good, and excellent). The overall
use of analgesics was reported as the number of times a patient
used or required a prescribed dosage of any kind of analgesic.

Effect measures and data synthesis

Our statistical analyses were performed using STATA software
(Version 17 for Windows) and RevMan (Version 5.3 for Windows).
We employed the Mantel-Haenszel method for dichotomous
data and presented the results as risk ratios (RR) with 95% con-
fidence intervals (Cl). Continuous data were analyzed using the
Inverse-Variance method, and the results were reported as mean
differences (MD) with 95% Cl. The random effects model was
used for all analyses. We considered heterogeneity significant
when the Chi-square p-value was < 0.1 and the |? statistic excee-
ded 50% 19. Sensitivity analyses were conducted by systema-
tically excluding one RCT at a time and recalculating the effect
size based on the remaining RCTs to assess the robustness of the
outcomes. A p-value < 0.05 was deemed statistically significant.
We utilized Web Plot Digitizer version 4 (Free Software Founda-
tion) to extract the required data for studies that only presen-
ted data in figures. When multiple arms or interventions were
involved in the same study, each arm was considered a distinct
group and compared to the same control group 9.

Trial sequential analysis (TSA) was conducted using TSA software
(version 0.9.5.10 Beta from the Copenhagen Trial Unit, Center for
Clinical Intervention Research at Rigshospitalet, Copenhagen,
Denmark). Due to the limited available data and the cumulative
pooling of trials, there was an increased risk of type-l and type-II
errors. Therefore, TSA was employed to determine whether the
evidence from the pooled trials was conclusive and reliable. The
confidence level for the intervention was considered conclusive
and sufficient when the Z-line on the curve crossed both the
conventional boundary and the boundary of sequence monito-
ring, indicating that no further studies were necessary. Con-
versely, if the Z-line on the curve did not cross any boundary;, it
signified insufficient evidence, necessitating additional studies.
In this meta-analysis, we used an alpha error of 0.05 and a beta
error of 80% power. We calculated the MD in the current meta-
analysis to determine the required sample size for TSA.

Results

Study selection

The initial search in the digital databases yielded 89 citations, of
which 12 were excluded as duplicate articles. The remaining 77
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Table 1. Overall summary of the included randomized controlled trials.

Study ID Country Trial Sample-
duration size
Ekici 2019 RCT Turkey February N =60
2019-May
2019
Ghazaly 2024 RCT Egypt Not N =60
reported
Karaogullarindan RCT Turkey April 2022 N =60
2024 December
2022

RCT=randomized controlled trial, SPGB= sphenopalatine ganglion block

SPGB and septoplasty: a meta-analysis

Trial arms Anesthetic  Surgical Typeof  Follow-up
agent procedure anesthesia
Interven-  Control
tion
SPGB Nothing Bupiva- Septo- General 168 hours
caine plasty
SPGB Placebo Lidocaine Septo- General 24 hours
or Bupiva- plasty
caine
SPGB Nothing Bupiva- Septo- General 168 hours
caine plasty

Table 2. Summary overview of the characteristics of the included patients.

Group Regimen details Sample Sex, n Age (years) ASA[I/ll]  Route of ad- Self-
size, n [male/ ministration control
female] [yes/no]
Ekici 2019 SPGB 1.5 ml per region of 0.5% N=30 [17/13] 29.43 +8.52 NR NR Transnasal No
of bupivacaine N/A
Control nothing N=30 [14/16] 29.13 £8.01 NR NR
Ghazaly 2024 SPGB (a) 2.5 ml perregion of (lido- N=20 [11/9] 3550+£124 27.23+2.2 [17/3] Transnasal No
caine 2% and 1 mL 4 mg
dexamethasone)
SPGB (b) 2.5 ml perregionof (0.5% N=20 [13/71 35.10+123 26.98+1.9 [15/5] Transnasal
bupivacaine and 1 mL 4
mg dexamethasone)
2.5 ml per region of
Placebo  normal saline N =20 [13/71 3435+11.8 27.51+2.1 [16/4] Transnasal
Karaogullarindan SPGB (a) 1.5 ml per region of 0.5% N =20 [9/11] 36 +8.46 NR NR Transnasal No
2024 of bupivacaine
SPGB (b) 1.5 ml per region of 0.5% N =20 [7/13] 37.1+9.2 NR NR Transoral
of bupivacaine
Placebo  nothing N=20 [10/10] 36.2+9.03 NR NR N/A

SPGB= sphenopalatine ganglion block, BMI= body mass index, ASA= American Society of Anesthesiology, NR= not reported, N/A= not applicable.

citations were screened based on titles and abstracts, leading
to 12 that met the inclusion criteria and underwent full-text
assessment. After this assessment, nine citations were excluded
20-28) 'with details of the excluded studies provided in Table S2.
Overall, three RCTs "3'® comprising five arms were included in
this systematic review. Figure 1 illustrates the PRISMA flowchart,
which outlines the screening and study selection processes.

Study characteristics

A total of three RCTs, comprising five arms, were included in this
meta-analysis 3%, Two RCTs were conducted in Turkey ">'5 and
one in Egypt . All trials were conducted between February
2019 and December 2022, and one trial did not report its
duration "%, A total of 180 patients were included in this study.
Of these, 110 patients were assigned to the SPGB group and

70 patients to the control group. In two trials 3'%, the control
group received no treatment, while in one trial ™, the control

group received a placebo. Two trials "*'* used bupivacaine as an

anesthetic agent, while one trial ™ used either bupivacaine or

lidocaine. One trial used dexamethasone with the local anes-
thetic agent . All the trials used general anesthesia, and the
follow-up time ranged between 24 and 168 hours. The trials

characteristics are shown in Table 1. Of the 180 participants, 94
were males and 86 were females. The mean age of participants
was 38.35 years (ranged between 29.13 and 37.1). The mean
BMI was 27.24 (ranged between 26.98 and 27.51). Two trials 34
employed a transnasal route of administration in comparison to
a control group. Furthermore, one trial " independently com-
pared both transoral and transnasal routes with a control group.
The drugs used for overall analgesics usage were diclofenac,
acetaminophen, and meperidine. None of the included trials
utilized within-subject controls. Further details are presented in
Table 2.
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Figure 2. Risk of bias (A) graph, and (B) summary for each included trial.

Risk of bias within studies

Overall, of the three included RCTs, two RCTs *'% had a low risk
of bias and one RCT ® had some concerns. Two RCTs "' had
a low risk of bias in the randomization process, while one RCT
some concerns " because they did not provide any informa-
tion regarding the randomization and allocation concealment
process. All studies had a low risk of bias due to deviation from
interventions. All studies had a low risk of bias due to missing
data, measurement of the outcome, and selection of the repor-
ted results. Further details regarding the risk of bias domains are
presented in Figure 2.

Postoperative pain [VAS]

The overall pooled analysis demonstrated a significant reduc-
tion in mean postoperative pain within 24 hours in the SPGB
group compared to the control group, particularly after 1-2
hours (n = 180 patients, MD =-1.85, 95% CI [-3.22,-0.47], p =
0.01, Figure 3A), after 4-6 hours (n = 180 patients, MD =-2.02,
95% Cl [-3.53,-0.50], p = 0.01, Figure 4A), after 12 hours (n = 180
patients, MD =-2.14, 95% CI [-3.60, -0.67], p < 0.001, Figure 5A),
and after 24 hours (n = 180 patients, MD =-2.36, 95% Cl [-3.78,
-0.94], p < 0.001, Figure 6A). The overall pooled analyses showed
heterogeneity (chi-square p < 0.001, I> >50%).

Moreover, the TSA indicated that the cumulative Z-curve
crossed both the conventional boundary for benefit and the
trial sequential monitoring boundary for benefit, entering the
area of benefit in all time intervals (Figures 3B-6B). This crossing

Rhinology Vol 62, No 6, December 2024

indicates substantial and conclusive evidence supporting the
analgesic efficacy of SPGB in reducing postoperative pain in
patients undergoing septoplasty.

Figure S1 shows the results of leave-one-out sensitivity analyses.
All time interval results showed robustness, except after 1-2
hours, in which omitting one arm “Ghazaly 2024 (b)" rendered
the overall effect size statistically insignificant (p = 0.052).

Overall analgesic usage

The mean overall analgesic usage was statistically significantly
lower in the SPGB compared to the control group (n =120
patients, MD =-2.38, 95% CI [-3.01, -1.74], p < 0.001, Figure S2A).
The pooled analyses showed heterogeneity (chi-square p <
0.001, I? >50%). Leave-one-out sensitivity analysis demonstrated
the robustness of the results, Figure S2B.

Duration of surgery [minutes]

The mean duration of surgery did not differ significantly
between both groups (n = 120 patients, MD = 1.42, 95% Cl
[-1.82,4.65], p = 0.39, Figure S3A). The pooled analyses showed
heterogeneity (chi-square p < 0.001, I> > 50%). Leave-one-out
sensitivity analysis demonstrated the robustness of the results,
Figure S3B.

Postoperative nausea and vomiting [%]
There was no significant difference between the SPGB and con-
trol groups in the rate of PONV (n= 120 patients, RR = 1.66, 95%

646



(A)

SPGB and septoplasty: a meta-analysis

(A)

SPGB Control MD Weight SPGB Control MD Weight
Study ID N Mean SD N Mean SD with 95% CI (%) Study ID N Mean SD N Mean SD with 95% CI (%)
Ekici 2019 30 123 077 30 363 1 —e— -2.40[-2.85, -1.95] 19.83 Ekici 2019 30 147 112 30 39 1.18 e 2.73[-3.31, -2.15] 19.72
Ghazaly 2024 (a) 20 05 01520 04 0.15 ®0.10[ 0.01, 0.19] 20.25 Ghazaly 2024 (a) 20 125 044 20 15 044 ~0--0.25[-0.52, 0.02] 20.18
Ghazaly 2024 (b) 20 01 046 20 04 0.15 | -0.30[-051, -0.09] 20.17 Ghazaly 2024 (b) 20 125 044 20 15 044 -0--0.25[-0.52, 0.02] 20.18
Karaogullarindan 2024 (a) 20 245 0.69 20 4.95 076 —— -2.50 [-2.95, -2.05] 19.84 Karaogullarindan 2024 (a) 20 1.1 079 20 42 077 —e— -3.10[-3.58, -2.62] 19.90
Karaogullarindan 2024 (b) 20 0.75 0.55 20 495 0.76 —e— -4.20[-4.61, -3.79] 19.91 Karaogullarindan 2024 (o) 20 0.4 05 20 42 077 —e— -3.80[-4.20, -3.40] 20.02
Overall | -1.85[-3.22, -0.47) Overall | -2.02[-3.53, -0.50]
Heterogeneity: T° = 2.43, I” = 99.32%, H’ = 147.89 Heterogeneity: T° = 2.93, I’ = 98.82%, H’ = 84.64
Test of 8 = 8: Q(4) = 591.57, p = 0.00 Test of 6 = 6: Q(4) = 338.54, p = 0.00
Testof 8=0:2=-2.63, p=0.01 Testof 8=0:2=-2.61,p=0.01
R R
-4 -2 0 4 3 2 A 0
(8) (8)
TSA is 2 Twossided graph TSA isa Two-sided graph
Cumulative C;mulxuve
X TSA= 201 . TSA =276
74 4
&
s
g¢ £o
3 2 curve
\‘\*\iﬂ\ Number of Number of
-14 ‘patients patients.
(Linear scaled) (Linear scaled)
£2
£8

Figure 3. (A) Forest plot, and (B) trial sequential analysis of the mean

postoperative pain score [VAS] after 1-2 hours.

Cl1[0.67,4.16], p = 0.28, Figure S4). The pooled analyses showed
homogeneity (chi-square p > 0.1, I> = 0%).

Patient satisfaction score [3-point]

For the poor category, SPGB group has a significantly lower sco-
re compared to the control group (n = 120 patients, RR=10.17,
95% CI[0.03, 0.98], p = 0.05, Figure S5A). However, for the good
category, there was no significant difference between the SPGB
and control groups (n = 120 patients, RR = 0.83, 95% Cl [0.59,
1.16], p = 0.28, Figure S5B). Finally, for the excellent category,
SPGB group has a significantly higher score compared to the
control group (n = 120 patients, RR = 2.28, 95% CI [1.08, 4.82], p
= 0.03, Figure S5C). The pooled analyses showed homogeneity
(chi-square p > 0.1, I> = 0%).

Discussion

Summary of the review key findings

This systematic review and meta-analysis thoroughly examined
the clinical analgesic efficacy of SPGB in patients undergoing
septoplasty due to DNS. Data were collected from three RCTs,
comprising five arms, which involved a total of 180 patients. Of
these, 110 patients were assigned to the SPGB group and 70
patients to the control group. The quality of the studies varied,
with two RCTs considered to have a low risk of bias, and one RCT
having some concerns due to missing information about rando-
mization and allocation concealment method. The SPGB group
had significantly lower postoperative pain within 24 hours
compared to the control group. TSA confirmed the conclusive
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Figure 4. (A) Forest plot, and (B) trial sequential analysis of the mean

postoperative pain score [VAS] after 4-6 hours.

evidence and the lack of need for further RCTs. Additionally,
overall analgesic use was significantly lower in the SPGB group.
However, there was no substantial difference in the duration of
surgery and the rate of PONV between the two groups. Leave-
one-out sensitivity analyses demonstrated the robustness of the
pooled analysis in all outcomes except for postoperative pain
after 1-2 hours. Patient satisfaction scores were significantly hi-
gher and demonstrated a positive response in the SPGB group,
with lower scores in the 'poor category' and higher scores in the
'excellent category' compared to the control group, with no dif-
ference in the‘good category'.

Furthermore, the meta-analysis unveiled a considerable degree
of heterogeneity. There are several possible explanations for this
observation. The most important one is the slight difference in
the methods of administration (transnasal vs. transoral), anes-
thetic agent (bupivacaine vs. lidocaine), and use of additional
drugs (i.e., dexamethasone). There are other plausible reasons
for the observed heterogeneity, such as methodological quality
disparities and patient characteristics.

Interpretation and relevance for clinical practice

In otolaryngology, septoplasty is a common surgery aimed at
improving the quality of life for patients suffering from nasal ob-
struction due to a DNS. However, managing postoperative pain
remains a major challenge, as it can greatly impact a patient’s
quality of life ®. The intensity of pain and the need for analge-
sic medications during the recovery period have been widely
studied. In our meta-analysis, the mean difference for postope-

Rhinology Vol 62, No 6, December 2024
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Figure 5. (A) Forest plot, and (B) trial sequential analysis of the mean

postoperative pain score [VAS] after 12 hours.

rative pain was significantly reduced in favor of the SPGB group
compared with the control group, with this difference observed
at various time points, ranging from as early as 1-2 hours to as
late as 24 hours after septoplasty. Statistically and clinically, the
pooled MD values reflected 'large’ effect size, and the change in
postoperative pain scores was relevant, as reflected by a change
greater than 1-point on the VAS, ranging from -1.85 to -2.36 0,
Therefore, SPGB demonstrated both statistically and clinically
significant reductions in postoperative pain. As a result, the
overall use of analgesics (i.e., NSAIDs or opioids) was significant-
ly reduced. By minimizing opioid use after septoplasty, SPGB not
only helps protect patients from undesirable side effects such
as constipation, diaphoresis, gastrointestinal bleeding, respira-
tory depression, and dizziness, but also potentially limits opioid
usage, reducing the risk of addiction in susceptible patients
1319 In line with these findings, Shafiee et al. ®® conducted an
evidence-based systematic review investigating different inter-
ventions for pain control after septoplasty. They found that local
interventions versus pre/post-operative analgesic medications
are highly recommended to replace opioids and NSAIDs, as

they have shown prominent efficacy with no significant adverse
events ("9, This conclusion is consistent with our findings. Ad-
ditionally, in terms of safety, our meta-analysis of the included
RCTs found no major complications such as headaches, visual
disturbances, or bleeding. Furthermore, the rate of PONV was
found to be comparable in both groups. Moreover, patients who
underwent SPGB demonstrated higher satisfaction rates compa-
red to the control group.
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Figure 6. (A) Forest plot, and (B) trial sequential analysis of the mean

postoperative pain score [VAS] after 24 hours.

The SPG contains parasympathetic neurons that innervate the
nasal mucosa, palate, lacrimal glands, pharynx, and paranasal
sinuses, with sensory afferents from the maxillary nerve passing
nearby ©°. Consequently, these nerves can also be affected
during an SPGB. The SPGB can be performed using three main
approaches: (i) anterior (transnasal), (ii) inferior (transoral), and
(iii) lateral (infrazygomatic) ®". According to the RCTs included

in our review, all of them used the anterior approach, and one
arm in one RCT utilized the inferior (transoral) approach 3.

The anterior approach involved inserting a hypodermic needle
into the nasal cavity mucosa, just behind and above the mid-
dle turbinate tail, targeting the pterygopalatine fossa on both
sides, using a 0° angle rigid endoscope 3. The inferior approach
was performed by inserting a hypodermic needle through the
greater palatine foramen, positioned 11 mm from the medial
side of the third molar tooth, with the needle bent at a 45° angle
5, The transnasal approach is considered a simple and non-
invasive method ©". Karaogullarindan et al. " directly compared
the transnasal and transoral approaches for SPGB and found
that the transoral approach is more effective in postoperative
pain control than the transnasal approach. They attributed this
advantage to the better absorption of local anesthetics via the
transoral route, which is due to the higher vascularity of the
region, leading to more effective blockade of pain-sensitive
nociceptors 32, Furthermore, the transoral approach is closer
to the areas where bone deviations occur during septoplasty,
which often require more forceful and destructive removal. Con-
sequently, the transoral route can more effectively block pain



fibers stimulated by denser fibrotic bands and greater blood
supply in these bony regions, resulting in greater reduction

of postoperative pain *32, However, no direct comparison or
subgroup analysis was conducted to investigate which route
(transnasal vs. transoral) is superior in our meta-analysis, as only
one arm was available for the transoral route. Although this pro-
cedure could theoretically prolong surgery, our results indicated
no significant extension in the duration of surgery compared to
the control groups.

Different local anesthetic agents were used, mainly bupivacaine.
Bupivacaine is a long-acting amide-type local anesthetic agent,
typically lasting for 6-8 hours or more 3. On the other hand,
lidocaine is an intermediate-acting amide-type local anesthetic
agent, usually lasting for a shorter period of time (1-2 hours)
than bupivacaine 3. Generally, lidocaine is considered safer
than bupivacaine; which carries some risk of cardiotoxicity 3.
However, in our meta-analysis, no major complications were
observed, indicating that both agents are effective and safe.
Adjuvants, such as dexamethasone, were used in one study 4.
We did not directly compare or conduct subgroup analysis to
investigate which type (bupivacaine vs lidocaine) is better in our
meta-analysis. This limitation arose from the limited number of
arms, as there was only one arm for lidocaine.

The analgesic efficacy of SPGB has been investigated in several
procedures other than septoplasty. A meta-analysis of six RCTs
investigated the analgesic efficacy of SPGB after endoscopic si-
nus surgery ®¥.The study found that SPGB significantly reduced
pain after 6 hours and 24 hours, as well as reducing the number
of rescue analgesics. Another study conducted by Dwivedi et

al. ®” consisted of a systematic review and meta-analysis of

nine RCTs to examine the analgesic efficacy of transnasal SPGB
after post-dural puncture headache (PDPH). The researchers
concluded that SPGB provides pain relief in PDPH, but the effect
does not last for 6 hours or longer. The study also demonstra-
ted the superiority of SPG block over conservative treatment
and lignocaine puff. Additionally, Binfalah et al. ¢ conducted a
retrospective observational study to assess the analgesic effect
of transnasal SPGB in patients with acute migraine headaches.
The researchers concluded that SPGB is emerging as an effective
and safe option for the treatment of several disabling headache
and facial pain conditions such as migraine, cluster headache,
and trigeminal neuralgia. Its ease of administration using non-
invasive devices, safety profile, and quick pain relief make it an
attractive treatment option for these conditions.

Strengths and limitations

This investigation has several noteworthy strengths. It re-
presents the first-ever meta-analysis of RCTs examining the
analgesic efficacy of SPGB in patients undergoing septoplasty
due to DNS. We conducted a contemporary, PRISMA-compliant
study and searched five major databases to gather all relevant

SPGB and septoplasty: a meta-analysis

studies. We included only RCTs in our meta-analysis, ensuring
conclusions are drawn from high-quality studies. Additionally,
we focused solely on septoplasty (excluding septorhinoplasty)
to maintain uniform baseline procedural characteristics. Further-
more, we performed a leave-one-out sensitivity analysis and TSA
to assess the stability and robustness of the pooled results.
However, this investigation has several limitations that should
be highlighted. The small number of meta-analyzed RCTs and
their corresponding small sample size of patients are significant
limitations. Additional limitations include substantial between-
study heterogeneity for some endpoints, which may be due to
variations in the route of SPGB administration, the surgeon's
technical expertise, and the types of local anesthetic agents
used. Moreover, all the meta-analyzed studies originated from
Turkey and Egypt, limiting the generalizability of the results

and raising the potential for reporting bias. Lastly, given the
small number of included studies (n < 10 RCTs), the results of
publication bias should be interpreted with caution, as the po-
wer of Egger's test is too low to distinguish chance from actual
asymmetry.

Future directions and suggestions for further research
Given the acknowledged limitations of this analysis, additional
RCTs with better-controlled interventions, larger sample sizes,
and well-defined outcome measures are needed. Future re-
search should focus on identifying the optimal route and type of
anesthetic agent administration to achieve maximum analgesia
with minimal side effects. Additionally, it would be valuable to
investigate the direct analgesic efficacy of combination therapy
that includes a local anesthetic agent with adjuvants (e.g., dexa-
methasone or epinephrine) in patients undergoing septoplasty
due to DNS.

Conclusion

This systematic review and meta-analysis demonstrated the
analgesic efficacy and safety of SPGB in patients undergoing
septoplasty for DNS. Additionally, SPGB was not found to pro-
long the duration of surgery and was associated with a higher
rate of patient satisfaction. However, there was no significant
difference in the rate of PONV. Nonetheless, further RCTs are
needed to identify the optimal protocol for SPGB administration
in this context.
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Figure S1. Leave-one-out sensitivity analysis of the mean postoperative pain score [VAS]; (A) after 1-2 hours, (B) after 4-6 hours, (C) after 12 hours, and
(D) after 24 hours.
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Figure S2. (A) Forest plot, and (B) leave-one-out sensitivity analysis of the overall analgesic usage.
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Figure S3. (A) Forest plot, and (B) leave-one-out sensitivity analysis of the duration of surgery [minutes].
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Figure S4. Meta-analysis of the rate postoperative nausea and vomiting (PONV).
(A)
SPGB Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
Ekici 2018 i ao a a0 385% 0.06 [0.00, 0.98] L
Ghazaly 2024 (a) i 20 1 20 307% 033001, 7.72) =
Ghazaly 2024 () i 20 1 20 307% 033001, 7.72 =
Total (95% CI) 70 70 100.0% 0.17 [0.03, 0.98] ~eaui——
Total events 0 10
Heterogeneity: Tau®= 0.00; Chi®= 0.99, df= 2 (P = 0.61); F= 0% t f f f
Testfor overall effect £=1.99 (P = 0.05) 0.002 Favourns';SF'GEl] Favou:su[comrol] 500
(B)
SPGB Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Ekici 2019 g a0 17 0 2% 0.53[0.28, 0.499]
Ghazaly 2024 (a) 15 20 15 20 420% 1.00[0.70,1.43]
Ghazaly 2024 (k) 13 20 14 20 36T% 0.87 [0.48,1.30]
Total (95% CI) 70 70 100.0% 0.83 [0.59, 1.16]
Total events ar 47
Heterageneity: Tau®=0.04; Chif= 3,45 df= 2 (P=0.18); F= 42% D=2 D=5 ] 5 é
Test for overall effect: £=1.08 (P = 0.28) .Favours [lﬁomrnl] Favours [SPGE]
(o)
SPGB Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Ekici 2019 21 a0 a] o 0% 420[1.82 967 ——
Ghazaly 2024 (a) 5 20 4 20 27E8% 1.25[0.39, 3.89] I L E—
Ghazaly 2024 () 7 20 4 20 2% 1.75[0.61,5.09)] -
Total (95% CI) 70 70 100.0% 2.28[1.08,4.82] i
Total events 33 13
Heterogeneity: TauF=0.17; Chif= 3.31, df = 2 (P = 0.19); F= 40% I:I.=E|5 0?2 é 210

Testfor overall effect £= 216 (F=0.03)

Favours [control]

Figure S5. Meta-analysis of the patient satisfaction score [3-point], (A) poor, (B) good, and (C) excellent.
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Table S1.The precise literature search strategy used in each database.

1. PubMed

SPGB and septoplasty: a meta-analysis

All Fields: (septoplasty OR septorhinoplasty OR “septal surgery” OR “nasal surgery” OR “septal deviation surgery” OR DNS OR “deviated nasal septum)
AND (“sphenopalatine block” OR “sphenopalatine ganglion block” OR “sphenopalatine ganglion nerve block” OR “sphenopalatine ganglion bloc-
kade” OR “sphenopalatine ganglion” OR SPGB OR SGB OR “pterygopalatine fossa block” OR “pterygopalatine block” OR pterygopalatine).

2.Scopus

Article title, Abstract, Keywords: (septoplasty OR septorhinoplasty OR “septal surgery” OR “nasal surgery” OR “septal deviation surgery” OR DNS OR
“deviated nasal septum) AND (“sphenopalatine block” OR “sphenopalatine ganglion block” OR “sphenopalatine ganglion nerve block” OR “sphe-
nopalatine ganglion blockade” OR “sphenopalatine ganglion” OR SPGB OR SGB OR “pterygopalatine fossa block” OR “pterygopalatine block” OR
pterygopalatine).

3. Web of Science (WOS)
All Fields: (septoplasty OR septorhinoplasty OR “septal surgery” OR “nasal surgery” OR “septal deviation surgery” OR DNS OR “deviated nasal septum)
AND (“sphenopalatine block” OR “sphenopalatine ganglion block” OR “sphenopalatine ganglion nerve block” OR “sphenopalatine ganglion bloc-
kade” OR“sphenopalatine ganglion” OR SPGB OR SGB OR “pterygopalatine fossa block” OR “pterygopalatine block” OR pterygopalatine).

4. Cochrane CENTRAL
Title Abstract Keyword: (septoplasty OR septorhinoplasty OR “septal surgery” OR “nasal surgery” OR “septal deviation surgery” OR DNS OR “deviated
nasal septum) AND (“sphenopalatine block” OR “sphenopalatine ganglion block” OR “sphenopalatine ganglion nerve block” OR “sphenopalatine
ganglion blockade” OR “sphenopalatine ganglion” OR SPGB OR SGB OR “pterygopalatine fossa block” OR “pterygopalatine block” OR pterygopala-

tine).

5. Embase

All Fields: (septoplasty OR septorhinoplasty OR “septal surgery” OR “nasal surgery” OR “septal deviation surgery” OR DNS OR “deviated nasal septum)
AND (“sphenopalatine block” OR “sphenopalatine ganglion block” OR “sphenopalatine ganglion nerve block” OR “sphenopalatine ganglion bloc-
kade” OR “sphenopalatine ganglion” OR SPGB OR SGB OR “pterygopalatine fossa block” OR “pterygopalatine block” OR pterygopalatine).

Table S2. List of excluded studies during the full-text screening phase.

Study ID

Demaria
2016

Madesh R.
2020

Fujiwara
2018

Dadgarnia
2016

Borodulin
2016

Degirmenci
2020

Sari

2021

Ahmadi
2023

Gokgek
2023

Title

Bilateral sphenopalatine ganglion blockade improves postoperative analgesia
after endoscopic sinus surgery

Comparison of postoperative analgesia between greater palatine nerve block with
local infiltration and local infiltration alone in septoplasty surgeries

Perioperative local anaesthesia for reducing pain following septal surgery

Epinephrine injection in greater palatine canal: an alternative technique for redu-
cing hemorrhage during septoplasty

The blockade of sphenopalatine ganglion through the palatal approach in the
present-day rhinological practice

The effect of sphenopalatine ganglion block on the postoperative pain in patients
undergoing septorhinoplasty

Endoscopic sphenopalatine ganglion block efficacy in the management of perior-
bital edema and ecchymosis after septorhinoplasty

Effect of sphenopalatine ganglion nerve block on bleeding and pain during and
after rhinoplasty and septoplasty surgeries: a double-blind randomized clinical
trial

Postoperative effects of bilateral sphenopalatine ganglion blockade in septorhino-
plasty operations; double-blind randomized clinical trial

Reason Of Exclusion

Did not meet our patients criteria — ess

Did not meet our intervention criteria — greater
palatine nerve block

Did not meet our study design criteria — review
paper

Did not meet our intervention criteria — greater
palatine canal block

Did not meet our study design criteria — obser-
vational study and not english

Did not meet our study design criteria — obser-
vational study and septorhinoplasty

Did not meet our study design criteria — non-
randomized trial and septorhinoplasty

Did not meet our patients criteria — septorhi-
noplasty

Did not meet our patients criteria — septorhi-
noplasty
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