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Abstract

Background Conservative treatments of post-dural puncture headache (PDPH) may be unsuccessful, and the relief
that is provided is frequently insufficient. This study aimed to meticulously explore the analgesic efficacy of the sphe-
nopalatine ganglion (SPG) block when administered alone or in conjunction with the greater occipital nerve block
(GONB) for the purpose of treating PDPH and with the aid of transcranial Doppler (TCD) to evaluate the cerebral
hemodynamics before and after the block.

This study was conducted on 63 women with post-partum PDPH randomized into the following: control group
(Group C=21 participants), received conservative management; SPG block group (Group S=21 participants), received
conservative management with SPG block; and combined nerve and ganglion block group (Group NAG=21 partici-
pants), received conservative management with SPG block and ultrasound guided GONB. Visual analog score (VAS),
modified Lybecker score, and transcranial Doppler (TCD) measures were used to determine PDPH severity at 0 (base-
line), 1,6, and 24 h. Additionally, the three groups’ needs for EBP were noted.

Results VAS and modified Lybecker scores at 1, 6, and 24 h were statistically significantly lower in S and NAG groups
compared to the control group with no statistically significant difference between S and NAG groups. With TCD,

the mean velocity (MV) was significantly lower at 1, 6, and 24 h compared to baseline reading in both S and NAG
groups. Also, the pulsatility index (PI) was statistically higher at 1, 6, and 24 h compared to baseline readings in S

and NAG groups. There was no statistically significant difference regarding the need for EBP.

Conclusions In terms of headache relief or the need for EBP, there is no difference between individual SPG block
or combined SPG block and GONB in the treatment of PDPH.

Keywords Sphenopalatine ganglion block, Greater occipital nerve block, Post-dural puncture headache, Spinal
anesthesia

Background
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0.3% and 40% (Bezov et al. 2010; Ali et al. 2019; Chekol
et al. 2021). The mechanism of nociception in PDPH is
still unclear. However, it is supposed that a cerebrospinal
fluid (CSF) leak from the dural hole is assumed to be the
origin of the drop in intracranial pressure (ICP), which
pushes downward on intracranial nociceptive structures
and is exacerbated by compensatory cerebral vasodilation
(Bezov et al. 2010). Management of PDPH is a challenge,
and anesthesiologists are always searching for methods
that may provide rapid and long-lasting relief from this
disastrous consequence since the gold standard definitive
treatment is the epidural blood patch (EBP) which itself
might unintentionally result in dural puncture that was
the root of the problem as well as the conservative ther-
apy for PDPH may not be able to cure symptoms (Malik
and Singh 2019).

The use of regional techniques and nerve blocks for
the treatment of headache symptoms are well-known
techniques. With promising results, the trans-nasal sphe-
nopalatine ganglion (SPG) block, an easy block need-
ing minimal training, has been shown to be effective in
PDPH treatment. The SPG is the para-sympathetic gan-
glion of cranial nerve (CN) VII that is situated within
the posterior nasal turbinate and encourages intracranial
vasodilation (Peres et al. 2002). The SPG parasympathetic
block’s role in PDPH treatment may be prompted by the
vasoconstriction it causes. Moreover, its relation to the
trigeminal nerve may concurrently alleviate the frontal
headache (Nair and Rayani 2017).

The greater occipital nerve block (GONB), which has
previously been used to treat certain forms of persis-
tent headaches such as cervicogenic headache, cluster
headache, migraine, and occipital neuralgia, is another
regional technique that may be utilized (Peres et al. 2002;
Anthony 2000); additionally, several newly published
researches indicate that patients suffering PDPH may
benefit from the use of GONB which is a superficial block
that may be carried out at the patient’s bedside guided by
ultrasonography. The greater occipital nerve is the main
sensory nerve of the occipital region that arises from the
dorsal ramus of cervical spinal nerve II. The neuromod-
ulation effect as well as the reduced central sensitivity
brought on by irritation of the meningial and paraspinal
muscles, and blocking the dorsal horn afferent fibers of
the spinal cord may all contribute to the participation of
GONB in the treatment of PDPH symptoms. Further-
more, the sensitive neurons of the upper cervical cord
are close to the trigeminal caudal nucleus. Consequently,
its afferences may also be blocked with this technique
(Xavier et al. 2020; Akyol et al. 2015; Niraj et al. 2014).

Although the published literature reported an improve-
ment of the visual analog score (VAS) and a decreased
number of patients in need of EBP when these blocks
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were used for treating PDPH, the available evidence is
still lacking (Nair and Rayani 2017; Xavier et al. 2020;
Akyol et al. 2015; Niraj et al. 2014). Furthermore, there
are several clinical circumstances in which the patient
may reject the treatment with EBP or in which its appli-
cation may be contraindicated. Because obstetric patients
are more likely to develop PDPH, we hypothesized that
these less invasive techniques may be helpful for them,
and in order to prevent the invasive EBP, these blocks can
be introduced to the treatment of individuals who have
PDPH.

Rune Aaslid first described TCD for cerebral hemody-
namic assessment in the early twentieth century. TCD,
which is a non-invasive safe bedside real-time cerebral
hemodynamic monitoring tool has gained increasing
approval as an accurate diagnostic tool in several cer-
ebrovascular diseases. Therefore, TCD could detect the
cerebral blood flow changes produced by PDPH or its
treatment. The SPG parasympathetic block could induce
cerebral vasoconstriction that can be monitored using
TCD (Venturelli et al. 2017; Vadhera et al. 2017).

This study aimed to meticulously explore the analgesic
efficacy of the SPG block when administered alone or in
conjunction with the GONB for the purpose of treating
PDPH and with the aid of TCD to evaluate the cerebral
hemodynamics before and after the block.

Methods

Study design and population

Sixty-three pregnant women between the ages of 21 and
40 years old with a body mass index of less than 35 kg/m?
and an American Society of Anesthesiology physical sta-
tus II (ASA II) who were admitted to Obstetric Hospital
at Zagazig University Hospitals for an elective cesarean
section under spinal anesthesia between June 20, 2021,
and June 30, 2022, and diagnosed with PDPH during their
post-partum period with visual analog score (VAS) >4
(Corbey et al. 1997) and modified Lybecker score>2
(Lybecker et al. 1995) were included in this prospective
double-blinded randomized controlled clinical study.
Written informed consent was obtained from all partici-
pants before their inclusion in this trial, the institutional
review board (Research Ethics Committee of the Faculty
of Medicine, Zagazig University) authorized this study
with the reference number (ZU-IRB#:6868/16—6-2021),
and it is identified as (NCT04844229) on ClinicalTrials.
gov.

The following individuals were excluded from the
study: those who underwent an emergency cesarean
section, those with an inadequate temporal window,
convulsions, atrial fibrillation, a history of migraines or
persistent headaches, hypertensive problems of preg-
nancy, a cerebrovascular accident, or any condition that



Elshafei and Mowafy Ain-Shams Journal of Anesthesiology

would prevent receiving a subarachnoid block, such as
coagulopathy, infection at injection site, or history of
local anesthetics allergy as well as those who rejected to
participate in our trial.

The preoperative visit comprised a comprehensive his-
tory taking, physical examination, and review of labora-
tory testing to rule out any conditions that would pose a
contraindication for the study treatments. Each partici-
pant provided written informed consent after discussions
on the objectives, advantages, and possible disadvan-
tages of the research treatments. In the operating theatre,
after securing an 18G intravenous access and attaching
the required monitors (electrocardiogram, pulse oxime-
try, non-invasive blood pressure, and capnograph), an
intravenous fluid co-load of 15 mL/kg Lactated Ringer’s
solution was given to all individuals. Spinal anesthesia
was administered while the patient was seated, and strict
aseptic procedures were followed. The procedure was
performed in the L3/4 or L4/5 intervertebral spaces using
a disposable Quinke spinal needle of 25-gauge by para-
median approach after local anesthetic infiltration of the
skin with 3 ml lidocaine 2%. Then, intrathecal injection
of anesthetic drugs (12.5 mg hyperbaric bupivacaine 0.5%
(2.5 mL) +25 pg fentanyl) was done after CSF free flow
over a 10-s period with no barbotage. For all subjects,
spinal anesthesia was done by an anesthetist not partici-
pating in this study.

In the post-anesthesia care unit and for the next 5 days
during the post-partum period, all patients were ques-
tioned and clinically examined twice daily for headaches.
The diagnosis of PDPH was determined using the four
International Classification of Headache Disorders (ICH-
II) guidelines which include a postural headache devel-
ops within 5 days after lumbar puncture, worsens within
15 min of sitting or standing, and improves within 15 min
of lying down, associated with at least one of these crite-
ria: neck stiffness, nausea, photophobia, and tinnitus, and
resolves either spontaneously within 1 week or within
48 h after effective CSF leak treatment. Classically, the
patient often reports dull aching, throbbing, or pressure-
type fronto-occipital headache (Jabbari and Hasanjani
Roushan 2014).

Patients suffering from PDPH during the post-partum
period were asked to report their headache severity after
15 min of sitting upright, using the 10-cm visual analog
score (VAS) where score 0 is no headache and 10 is the
worst headache conceivable (Corbey et al. 1997). Addi-
tionally, headache severity was evaluated using a modi-
fied Lybecker score (Lybecker et al. 1995) which includes
the following:

— Grade 1: Mild headache that hardly affects daily
activities, no bed-bound patients, no accompanying
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symptoms, and oral analgesics effectively relieve the
pain.

— Grade 2: Moderate headaches significantly restrict
daily activities and leave patients in bed for most of
the day, and they call for injectable analgesia. Other
symptoms may or may not be present.

— Grade 3: Severe PDPH with accompanying symp-
toms, complete restriction of daily activities, with
patients spending the whole day in bed. Associated
symptoms include a feeling of being deaf, tinnitus,
dizziness, nausea, and vomiting.

All patients with visual analog score (VAS)>4 and
modified Lybecker score>2 were enrolled in this study
and subjected to baseline trans-cranial Doppler (TCD)
evaluation and then were randomly assigned into three
equal groups. These patients were hospitalized during the
treatment course till the complete cure of PDPH symp-
toms, then after discharge, they were followed up twice
daily by phone call for a total of 5 days from the time of
study enrollment.

Randomization was carried out by sealed, opaque enve-
lopes containing random numbers produced by the web-
site (https://www.randomizer.org/).

Control group [Group C (n = 21 participants)]

In addition to increased oral fluid intake and maintained
bed rest as part of the conservative PDPH treatment,
patients received oral paracetamol 1000 mg/8 h, caf-
feine 300-500 mg/day (Panadol-Extra tablet, film-coated,
GlaxoSmithKline Consumer Healthcare Holdings (US)
LLC) (2 tablets were given every 8 h), and a 1000 mL
0.9% normal saline infusion during the first 4 h. Non-ste-
roidal anti-inflammatory drugs (NSAIDs) were added in
the form of 30 mg IV ketorolac, which may be repeated
every 12 h if required if the aforementioned treatments
did not successfully manage pain with the VAS >4 after
6 h of therapy. The VAS score, modified Lybecker score,
and TCD characteristics were assessed after 1, 6, and
24 h. EBP was considered after 24 h of treatment if the
pain was still not controlled with VAS >4 and modified
Lybecker score >2 and after gaining patients’ consent.

Bilateral sphenopalatine ganglion block group [Group S

(n =21 participants)]

This got the same conservative management as in the
control group together with bilateral transnasal spheno-
palatine ganglion (SPG) block.

SPG block was done with the patient lying in a supine
position using 6 in. (15 cm) cotton-tipped plastic hol-
low applicator inserted in the nose with the swab soaked
in 1.5 ml 10% lignocaine solution. The applicator was
inserted parallel to the floor of the nose until resistance
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was encountered. The swab was rested in the ptery-
gopalatine fossa superior to the middle turbinate and
removed after 10 min. This procedure was done again
in the other nostril as well (Kumar et al. 2020). After
1 h, patients were assessed for severity of headache by
VAS score, modified Lybecker score, and other success-
ful block indictors such as bilateral lacrimation and nasal
congestion as well as TCD evaluation was performed.
Then, the headache severity assessment by the VAS score
and modified Lybecker score were repeated at 6 h and
24 h of the block as well as the TCD measurements. If the
VAS is still >4 and modified Lybecker score >2, EBP was
indicated and performed after gaining patients’ consent.

Combined nerve and ganglion block group [Group NAG
(n=21 participants)]

The same conservative management as in the control
group together with a combined block of bilateral trans-
nasal SPG block and bilateral ultrasound-guided greater
occipital nerve block (GONB) was received.

While the patients were lying prone, bilateral ultra-
sound-guided greater occipital nerve block was done
using a high frequency (6—13 MHz) probe of Siemens
Acuson X300 machine placed in transverse orienta-
tion lateral to external occipital protuberance parallel to
the superior nuchal line to detect occipital artery where
the nerve is located medial to it 1.5 in; then a 20-gauge
needle was inserted out of plane to avoid vascular injury.
Four milliliters of treatment solution containing 2.5 mg/
ml bupivacaine and 1 mg/ml dexamethasone (prepared
by adding 2 ml bupivacaine 0.5%+1 ml dexametha-
sone+ 1 ml saline) was injected on each side. Block was
confirmed by ipsilateral anesthesia of the scalp area sup-
plied by greater occipital nerve (Tirkyilmaza et al. 2016),
and then, these patients were assessed for VAS score,
modified Lybecker score, and TCD after 1, 6, and 24 h
of the block. If the VAS is still >4 and modified Lybecker
score>2, EBP was indicated and performed after gaining
patients’ consent.

Transcranial Doppler was performed to measure mean
flow velocity (MV), and the Gosling pulsatility index (PI)
for all included patients in a supine position by using Sie-
mens Acuson X300 ultrasound machine equipped with
2-5 MHz probe. The probe was placed after gel applica-
tion in the right temporal window which is positioned
between the ear and lateral orbital margin above the
zygomatic bone on the temporal squma to identify the
right middle cerebral artery (MCA), and then, the probe
was fixed in the same place and measurements (MV, PI)
were repeated for three times with the third reading was
taken and recorded. All the measurements were taken by
the same anesthesiologist who is experienced in neuro-
sonology (Bathala et al. 2013).
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The severity of the headache was assessed by VAS score
and modified Lybecker score, as well as TCD measure-
ments were performed at 0 (baseline), 1, 6, and 24 h
where 0 is the time of enrollment before receiving any
medication, and all other evaluations were performed 1 h
after starting the treatment either conservative medica-
tions alone or with the block and was repeated at 6 and
24 h after treatment.

Our study is double-blind research. Participants were
not aware of their group allocation, and the experienced
operator who performed all TCD measurements was not
aware of the patient group.

Sample size calculation

The sample size is calculated using (open Epi) pro-
gram, assuming that the visual analog score (VAS) was
(2.2+1.14) in PDPH patients who received medical treat-
ment combined with SPG block versus (4 +0.67) in medi-
cal treatment group (Yilmaz et al. 2020). The sample was
found to be 63 subjects allocated into three groups (21
patients in each group), at a confidence interval of 95%
and power of test 80.

Data collection

Patient age, body mass index, preoperative hemoglobin
level, intra-operative estimated blood loss, and number
of spinal attempts, as well as the time interval between
lumbar puncture and PDPH occurrence were recorded.

The VAS score, modified Lybecker score, and TCD
measurements at 0 (baseline), 1, 6, and 24 h where 0 is
the time of enrolment before getting any medication and
all subsequent assessments were carried out after begin-
ning treatment. Additionally, the three groups’ need for
EBP were noted and recorded.

Our primary outcome was to explore the analgesic
efficacy of the SPG clock either alone or in combina-
tion with the GONB in PDPH treatment using the VAS
and modified Lybecker scores, and the secondary out-
comes include the need for EPB as well as the effects of
these interventions on cerebral blood flow using TCD
measurements.

Statistical analysis

The information was input into a computer and analyzed
using IBM SPSS software, version 20.0 (Armonk, NY:
IBM Corp.). The phrase number and percentage were
used to convey qualitative data. To establish if the distri-
bution was normal, the Shapiro—Wilk test was utilized.
The range (minimum and maximum), mean, standard
deviation, and median were used to characterize quan-
titative data. The results were found to be significant at
the 5% level. The chi-square test was performed to com-
pare categorical variables across various groups, and the
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Monte Carlo correction for chi-square was applied when
more than 20% of the cells had an anticipated count less
than 5, F: F. to compare between more than two periods
or phases, an ANOVA with repeated measurements for
pairwise comparisons, a post hoc test (Bonferroni cor-
rected) is used for normally distributed quantitative
variables. For quantitative variables with abnormally dis-
tributed distributions, apply the Kruskal-Wallis test to
compare more than two studied groups. Use the one-way
ANOVA test for quantitative variables with normally dis-
tributed data to compare more than two groups. P values
of 0.05 or less and 0.001 or less, respectively, were consid-
ered statistically significant.

Results

Within the specified timeframe of our investigation,
a total of two thousand six hundred forty-six preg-
nant females were admitted for elective cesarean
section. Among them, four hundred seventy-eight par-
turients (18.1%) underwent the procedure under general
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anesthesia, while the remaining two thousand one hun-
dred sixty-eight (81.9%) received spinal anesthesia.
Notably, out of the individuals who received spinal anes-
thesia, a subset comprising sixty-five individuals (2.9%)
were subsequently diagnosed with post-dural puncture
headache (PDPH) during the post-partum period. These
patients were carefully assessed for their eligibility to be
included in our study, but two patients declined partici-
pation, leaving a total of sixty-three consenting individu-
als who were randomly assigned to one of the three study
groups (Fig. 1).

Upon analyzing the data, no statistically significant dif-
ferences were observed among the three groups in terms
of patients’ characteristics such as age, body mass index
(BMI), and preoperative hemoglobin levels. Furthermore,
there were no statistically significant differences detected
in the number of spinal attempts, estimated intra-oper-
ative blood loss, and the time interval between lumbar
puncture and the onset of PDPH across the three groups
(Table 1).

[ Enrollment ]

Assessed for eligibility (n=65)

Excluded (n=2)
+ Refused to participate (n=2)

A 4

Randomized (n=63)

[ Allocation ]

A

A

v A 4

Group C (n=21)
+Conservative management
group

Group S (n=21)
« Bilateral sphenopalatine
ganglion block group

Group NAG (n=21)
+ Combined nerve and
ganglion block group

[ Follow-Up ]

v A4

Completed follow up (n=21)
Lost to follow-up (n= 0)

Completed follow up (n=21)
Lost to follow-up (n=0)

Completed follow up (n=21)
Lost to follow-up (n=0)

[ Analysis ] l

| |

Analysed (n=21)
+ Excluded from analysis (n=0)

Analysed (n=21)
+ Excluded from analysis (n=0)

Analysed (n=21)
+ Excluded from analysis (n=0)

Fig. 1 Study flow diagram
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Table 1 Patients and clinical characteristics of the three studied groups
Characteristics Group C (n=21) Group S (n=21) Group NAG (n=21) P value
Age (years) 26.1+4.15 26.24+4.04 26.14+4.26 0.994
BMI (kg/mz) 26.71+3.21 26.71+292 26.38+3.07 0.921
Preoperative hemoglobin level (g/dL) 10+£0.94 9.89+0.94 9.99+0.97 0.907
Number of spinal attempts

One attempt, number (%) 18 (85.7%) 18 (85.7%) 18 (85.7%) 0.760

Two attempts, number (%) 2 (9.5%) 3(14.3%) 1 (4.8%)

Three attempts, number (%) 1 (4.8%) 0 (0%) 2 (9.5%)
Estimated intra-operative blood loss (mL) 1000+ 1423 1003.8+149.18 971.43+166.26 0.756
Time interval between LP and PDPH occurrence 194746 17.14+6.51 20.19+7.76 0.396

(hour)

Group C control group, Group S bilateral sphenopalatine ganglion block group, Group NAG combined nerve and ganglion block group, n total number of subjects in
each group, BMI body mass index, LP lumbar puncture, PDPH post-dural puncture headache

Data were expressed as mean +SD, number, and percentage
FF for one-way ANOVA test, x? chi-square test, P<0.05 is significant

VAS score was used to evaluate PDPH severity show-
ing no statistically significant difference of its mean val-
ues at baseline readings at the time of enrollment in the
three studied groups while the VAS mean values at 1, 6,
and 24 h were highly statistically significantly lower in the
group S and group NAG compared to the control group
with no statistically significant difference between the
S and NAG groups (Fig. 2). The severity of PDPH was
also evaluated by modified Lybecker score showing no
statistically significant difference at the baseline read-
ings. However, when compared to the control group, its
mean values indicated a statistically significant difference
in group S and group NAG with both groups exhibiting
substantial pain reduction at 1, 6, and 24 h. There was

no statistically significant difference when group S com-
pared to group NAG (Fig. 3).

TCD measurements (MV and PI) were performed at
the time of enrollment (baseline readings), showing no
statistically significant difference between MV and PI in
the three studied groups, while the mean values of MV
were found to be highly statistically significantly different
between the three studied groups at 1, 6, and 24 h. The
MV values were significantly lower in both group S and
group NAG compared to the control group at 1, 6, and
24 h after the blocks were done. Also, the mean values of
PI were statistically significantly different as it was signifi-
cantly higher in the S and NAG groups compared to the
control group at 1, 6, and 24 h after enrollment (Table 2).

8
7
6
5
24
>
3
2
1
0
Baseline At 1h At 6h At 24h
Time (Hours)
=@=—Group C ==@==Group S Group NAG

Fig. 2 Visual analog score (VAS) at different timings between the three groups. Group C, control group; Group S, bilateral sphenopalatine ganglion

block group; Group NAG, combined nerve and ganglion block group



Elshafei and Mowafy Ain-Shams Journal of Anesthesiology

15

Modified Lybecker Score

0.5

Baseline At 1h

(2023) 15:76

Page 7 of 11

At 6h At 24h

Time (Hours)

«=@==Group C ==@==Group S

Group NAG

Fig. 3 Modified Lybecker score at different timings between the three groups. Group C, control group; Group S, bilateral sphenopalatine ganglion

block group; Group NAG, combined nerve and ganglion block group

Table 2 TCD parameters at different timings between the three studied groups

Variables Group C (n=21) Group S (n=21) Group NAG (n=21) P value
Mean velocity (cm/s)
Baseline MV 8252+429 81.58+4.69 82.52+4.68 0.743
MVat1h 82.54+387 69.86+6.28° 69.16+553° <0.001
MV at 6 h 81.83+376 67.37+623° 66.50+4.75° <0001
MV at 24 h 80.61+331 65.15+5.65 64.30+4.55 <0001
Pulsatility Index
Baseline PI 062+0.05 0.63+0.04 0.64+0.04 0512
Plat1h 0.66+0.04 0.69+0.04° 0.69+0.04° 0018
Plat6h 0674004 0.72+0.04° 0.72+0.04° 0.001
Plat 24 h 0.69+0.03 0.72+0.04° 0.71+0.05° 0.030

Data were expressed as mean +SD. One-way ANOVA test

TCD transcranial Doppler, Group C control group, Group S bilateral sphenopalatine ganglion block group, Group NAG combined nerve and ganglion block, n total

number of subjects in each group, MV mean velocity, P/ Pulsatility Index

2 MV was highly and significantly lower in the S and NAG groups than in the control group at 1, 6, and 24 h

b Pl was significantly higher in S and NAG groups compared to the control group at 1,6, and 24 h

By comparing the mean velocity at different timings
within each group, there was a highly statistically sig-
nificant difference, with the MV found to be highly and
significantly lower at 1, 6, and 24 h compared to baseline
reading in both group S and group NAG. Also, by com-
paring the PI at different timings, a highly statistically
significant difference was found between them as PI was
significantly higher at 1, 6, and 24 h compared to baseline
readings in the S and NAG groups, while in the control
group, a statistically insignificant difference was found
when comparing both MV values at 1, 6, and 24 h to the
baseline reading while the PI was statistically higher at
24 h compared to baseline reading (Table 3).

There was no statistically significant difference between
the studied groups regarding the need for EBP. No

patients required EBP in the NAG group, and only one
patient was indicated for EBP in group S compared to 3
patients in the control group who were indicated for EBP
(Table 4).

Discussion

Management of PDPH is often a challenge for most anes-
thesiologists. For years, conservative treatments with
bed rest, aggressive hydration, analgesics, and/or caf-
feine have been considered the cornerstone management
allowing PDPH and its associated symptoms to be toler-
able giving time for the primary physiologic problem (i.e.,
the dural hole) to heal. Yet, these treatments may not be
successful, and the obtained relief is often inadequate
especially in parturients with severe PDPH (Giaccari
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Table 3 TCD parameters at different timings compared to baseline reading in each group
Variables Baseline At1h At6h At24h P value
Group C (n=21)
MV (cm/s) 82.52+4.29 82.54+387 81.83+3.76 80.61+3.31 0213
Pl 0.62+0.05 0.66+0.04° 0.67+0.04° 0.69+0.03° 0.004
Group S (n=21)
MV (cm/s) 81.58+4.69 69.86 +6.28° 67.37+6.23° 65.15+5.65° <0.001
PI 0.63+0.04 0.69+0.04° 0.72+0.04° 0.72+0.04° <0.001
Group NAG (n=21)
MV (cm/s) 82.52+4.68 69.16+5.53° 66.50+4.75° 64.30+4.55° <0.001
PI 0.64+0.04 0.69+0.04° 0.72+0.04° 0.71+0.05° <0001

Data were expressed as mean + SD. Repeated measure ANOVA test

TCD transcranial Doppler, Group C control group, Group S bilateral sphenopalatine ganglion block group, Group NAG combined nerve and ganglion block, n total
number of subjects in each group, MV mean velocity, Pl Pulsatility Index, baseline reading reading at the time of enroliment

@MV was significantly decreased in the S and NAG groups compared to the baseline reading

b Pl was significantly increased in the three groups compared to the baseline reading

Table 4 The need for EBP among the studied groups

Variables Group C (n=21) Group S (n=21) Group NAG (n=21) Pvalue
The need for EBP
No, number (%) 18 (85.7%) 20 (95.2%) 21 (100%) 0311
Yes, number (%) 3(14.3%) 1(4.8%) 0 (0%)

Data were expressed as number and percent

Group C control group, Group S bilateral sphenopalatine ganglion block group, Group NAG combined nerve and ganglion block, n total number of subjects in each

group, EBP epidural blood patch

X chi-square test

et al. 2021). EBP is considered the “gold standard” treat-
ment. There is some recent evidence reported that EBP
provides complete or partial relief of PDPH in around
50-80% of the patients with serious possible complica-
tions including another dural puncture, infection, men-
ingitis, seizures, and neural deficits (Giaccari et al. 2021;
Kwak 2017; Patel et al. 2020).

Several alternatives have been proposed as peripheral
nerve blocks such as the trans-nasal SPG block which
can be easily performed at the bedside (Gongalves et al.
2018). Also, GONB with recent literature considering
it a part of the standard PDPH management (Nair et al.
2018; Youssef et al. 2021), making these less invasive
techniques (i.e., SPG block and GONB) attractive thera-
peutic options that may eliminate the need for EBP. To
the best of our knowledge, this is the first randomized
double-blinded controlled trial to investigate the analge-
sic efficacy of using the SPG block either alone or in com-
bination with GONB for PDPH treatment.

PDPH is proposed to be due to cerebral vasodilatation
mediated by parasympathetic nerve fibers that have syn-
apses in the SPG. Thus, blocking SPG reduces the para-
sympathetic flow to cerebral vessels allowing cerebral

vessels to return to their normal diameter, therefore
relieving the symptoms of PDPH (Gongalves et al. 2018;
Youssef et al. 2021).

In our study, the addition of SPG block to the conserva-
tive treatment significantly relieved PDPH and its asso-
ciated symptoms. This improvement was evident by a
significant decrease in the VAS and modified Lybecker
score at 1, 6, and 24 h after the block administration com-
pared to the control group.

This is in accordance with the previous studies of bilat-
eral trans-nasal SPG block for PDPH treatment, report-
ing a safety profile and rapid relief of headaches. Cohen
et al. in their study used bilateral SPG block on 13 par-
turients and reported that SPG block was effective in the
treatment of moderate-to-severe PDPH (Cohen et al.
2009). Patel et al. published a retrospective study on 72
patients comparing bilateral SPG block and EBP for the
treatment of PDPH. They found better pain relief after an
hour in the SPG block group compared to the EBP group.
While after 24 h, no significant difference was found in
either group with more complications observed with
EBP (Patel et al. 2016). Also, Kent and Mehaffey reported
complete pain relief in three patients with confirmed
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PDPH after bilateral SPG block (Kent and Mehaffey
2015).

Moreover, in recently published studies by Antunes
et al. (Antunes et al. 2018), Puthenveetitil et al. (Puthen-
veettil et al. 2018), and Albaqami et al. (Albaqami et al.
2022), they suggest that SPG block as an effective initial
promising PDPH treatment modality for the quick con-
trol of severe headache with no reported complications
and recommend it to be a first-line therapy for these
patients.

In the present study, we proposed that the use of com-
bined SPG block and GONB in the same patient could
provide higher success rates compared to SPG block
alone as both blocks act on two different pathways in
PDPH pathogenesis. Our results found that the com-
bined block and SPG block significantly improved PDPH
symptoms with clinically significant drops in both VAS
and modified Lybecker scores at 1, 6, and 24 h after the
block administration in both groups when compared to
the control group. However, the pain scores did not differ
significantly when the SPG block group was compared to
the dual block group.

In a case series of 7 patients confirmed with PDPH
diagnosis following failed conservative treatments, Malik
and Singh described the successful use of the dual GONB
and SPG block with rapid and maintained headache relief
and they recommend this dual block to be offered as res-
cue management to all patients with moderate to severe
PDPH (Malik and Singh 2019).

The available literature on the effectiveness of the SPG
block and GONB individually for the management of
PDPH has proven their worth. While there is no data on
the dual nerve and ganglion block yet, our results did not
find any difference when individual SPG block or com-
bined block was used in PDPH management regarding
either headache relief or the need for EBP. Before declar-
ing the superiority of either the individual block or the
dual block, more data on successfully treated patients is
required. After reviewing the available scarce literature,
it seems reasonable to routinely offer SPG block in addi-
tion to conservative treatment to all cases with moder-
ate to severe PDPH and the dual block could be offered
to patients who did not receive complete relief after the
individual SPG block before the invasive EBP procedure.

In the current study, TCD was used for cerebral
hemodynamic evaluation before and after the block.
Our results confirmed the change in MV and PI meas-
urements after the SPG block was performed in groups
S and NAG compared to the control group with a sig-
nificant decrease in MV values and higher PI values at
1, 6, and 24 h. Also, within the same group, MV values
showed a significant decrease at 1, 6, and 24 h after block
administration compared to baseline reading before the
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block was performed in both S and NAG groups. Addi-
tionally, the PI values were significantly higher at 1, 6, and
24 h compared to baseline readings in the S and NAG
groups. In the control group, an insignificant difference
was found when comparing both MV values at 1, 6, and
24 h to the baseline reading while the PI was higher at
24 h compared to baseline reading.

These significant differences could be explained by
blocking the parasympathetic fibers that have synapses
in the SPG with reversal of the reflex vasodilatation sec-
ondary to CSF leak and restoring the normal diameter
of cerebral vessels after performing SPG block. The lin-
ear relationship between the pulsatility index and the
intracranial pressure (ICP) is well established, and it is
well known that PI could be considered as an indirect
estimate of ICP. Additionally, PI corresponds to the distal
cerebral vascular resistance (CVR), and its rise may indi-
cate a rise in distal CVR. Naqyvi et al. recognized that low
PI may be due to arteriolar vasodilation while cerebral
vasoconstriction may increase the PI (Naqvi et al. 2013).

Vadhera et al. investigated the TCD role in cerebral
blood flow evaluation of post-partum patients with
PDPH and the response to the treatment therapy, and
they documented the usefulness of TCD measurements
in the detection of cerebral vasodilatation reversal after
PDPH treatment with sumatriptan and caffeine (Vad-
hera et al. 2017). Also, the role of using TCD to predict
obstetric patients who are at high risk for PDPH after
spinal anesthesia was recently described by Mowafy et al.
(Mowafy and Abd Ellatif 2019), and in another study,
they also used TCD to assess how nebulized dexmedeto-
midine (DEX) affect the cerebral blood vessels of post-
partum patients with PDPH and they found that adding
dexmedetomidine nebulization to PDPH management
significantly decrease pain scores that could be attributed
to DEX analgesic and cerebral vasoconstrictive effects
which was documented by the TCD measurements
(Mowafy and Ellatif 2021). More recently, Abdelhaleem
in her study verified the success of SPG block in patients
diagnosed with PDPH with the help of TCD and con-
cluded that SPG block is proven to be effective in PDPH
management and TCD is a useful objective assessment
tool of SPG block success (Abdelhaleem 2021).

With the TCD help which is considered an effective
objective monitoring tool, the current study showed
a decrease in MV with an increase in PI that could be
mainly explained by the parasympathetic fibers block in
SPG which supports the cerebral vasodilatation theory as
one of the main PDPH causes.

Our study is subjected to some limitations including
firstly, our recruited candidates are pregnant women who
underwent spinal anesthesia for elective CS and later
diagnosed with PDPH during their postpartum period.



Elshafei and Mowafy Ain-Shams Journal of Anesthesiology

We decided to include obstetric patients who are at high
risk for PDPH that is commonly seen in these patients
after neuraxial anesthesia (Choi et al. 2003). However,
with the clear cerebral physiologic changes and responses
associated with pregnancy, different responses may be
observed in non-pregnant females and males. Most of
the literature using TCD in pregnant and postpartum
women found that middle cerebral artery MV gradu-
ally decreases during the gestation with a quick rise and
return of MV to the level of non-pregnant ladies in the
first post-partum days (Serra-Serra et al. 1997; Caglayan
et al. 2019). According to Anzola et al. study, they docu-
mented a higher MV in parturients during the early post-
partum period than in age-matched non-pregnant ladies
which may exceed 100 cm/s threshold without any evi-
dence of intracranial spasm, accrediting this to the com-
pensation for blood loss during delivery (Anzola et al.
2017). Secondly, there is no standard universal definition
for grading the severity of PDPH as well as using the VAS
score is a subjective assessment. Subsequently, we com-
bined the VAS score with the modified Lybecker score to
assess the severity of PDPH in our research in a trial to
increase the severity grading accuracy and decrease the
subjective bias. Thirdly, our study is a single-center study,
and the sample size is relatively small to examine the sec-
ondary outcomes (i.e., the need for EBP). Thus, further
large well-designed studies are highly recommended.

Conclusions

In conclusion, our study findings suggest that there is
no significant difference between administering an indi-
vidual SPG block or a combined SPG block with GONB
for the management of PDPH. Both approaches showed
comparable efficacy in providing headache relief and
reducing the need for EBP. It is important to note that
further research is highly needed to establish the superi-
ority of either the individual SPG block or the combined
nerve and ganglion block. However, based on the avail-
able evidence, it is reasonable to consider offering SPG
block as an additional treatment option alongside con-
servative measures for postpartum patients with mod-
erate to severe PDPH. This recommendation highlights
the potential benefits of integrating SPG block into the
standard management approach for this specific patient
population.

Abbreviations

(@) Cesarean section

CSF Cerebrospinal fluid

EBP Epidural blood patch

GONB  Greater occipital nerve block
MV Mean velocity

PDPH  Post-dural puncture headache
Pl Pulsatility index
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TCD Transcranial Doppler
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