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ABSTRACT
Objective: Pain control for a post-dural puncture headache (PDPH) can be challenging.
Epidural blood patching (EBP) is recommended; however, EBP is an interventional procedure
with the risk of bleeding, infection, and adverse neurological effects. The aim of this study
was to evaluate the effects of a transnasal sphenopalatine ganglion block (SPGB) as supportive PDPH treatment.
Methods: Pregnant women undergoing a cesarean section under spinal anesthesia who
developed PDPH were included in this prospective randomized study. The enrolled subjects
were randomly assigned to 2 groups: a medical treatment group (n=10) and a group that
would receive medical treatment with the addition of SPGB (n=10). Visual analog scale (VAS)
scores were recorded at the time of admission, and at 4, 12, and 24 hours after treatment.
Results: There was no statistically significant difference between the 2 groups in terms of
age, height, weight, or body mass index. The mean VAS values at the baseline, 12th hour, and
24th hour were similar between the groups. However, the mean VAS score at the fourth hour
was significantly lower in the block group (p=0.002).
Conclusion: A unilateral SPGB is a rapid and effective method to treat PDPH. However,
the safety of this technique requires further research due to complications encountered,
including a seizure.

Keywords: Post-dural
puncture headache;
sphenopalatine ganglion
block; spinal anesthesia.

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

INTRODUCTION
Post-dural puncture headache (PDPH) can occur after the
administration of spinal anesthesia due to leakage from the
dural and arachnoid puncture.[1] An excessive loss of cerebrospinal fluid (CSF) induces low pressure in the intrathecal space, which subsequently leads to increased tension

on the falx cerebri, cerebral blood vessels, and tentorium
cerebelli.[2] Another mechanism for the development of
PDPH is distension of blood vessels. Lower pressure in the
cranium due to CSF leakage without a concurrent reduction of intravenous pressure can lead to dilatation of the
cranial blood vessels.
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The gold standard treatment of PDPH is epidural blood
patching (EBP).[3] However, EBP is an interventional procedure that can produce several additional complications,
such as bleeding, infection, and adverse neurological effects. Additionally, it can increase the risk of a recurrent
dural puncture.[4] Conservative treatment of PDPH consists of intravenous fluid replacement, analgesic agents,
and theophylline.[5]
A transnasal sphenopalatine ganglion block (SPGB) has
been successful in the treatment of migraines, status migrainosus, cluster-type headaches, and atypical facial pain.
[6–8]
Over the last few years, the use of transnasal SPGB to
treat PDPH has been reported in case series and case reports with a low risk of complications.[9–11] SPGB is minimally invasive and easier to perform than EBP.[12,13] SPGB can
also be beneficial in cases with contraindications for EBP,
such as coagulopathy, septicemia, or puncture site infection.
This clinical study evaluated the effects of SPGB as supportive PDPH treatment.

MATERIALS AND METHODS
This prospective study was initiated following receipt of
approval from the local ethics committee (Kocaeli University Clinical Research Ethics Committee, KOU KAEK:
2017/360). The study was registered at www.clinicaltrials.
gov prior to patient enrollment (clinical trial registration
number: NCT03512977). Pregnant women who underwent a cesarean section with spinal anesthesia between
December 2017 and June 2018 and developed PDPH after
spinal anesthesia were enrolled in the study. Randomization was performed using the random number generator
available at https://www.random.org. Patients with bilateral nasal septal deviations, epilepsy, lidocaine allergy, or epileptic seizures during treatment were excluded. In total,
21 pregnant women were enrolled. A sealed envelope was
used to make random assignments to receive the standard
treatment (control group) or the standard treatment and
a transnasal SPGB (block group). Written, informed consent was obtained from each participant.
All of the enrolled subjects diagnosed with PDPH were admitted to hospital, and the International Classification of
Headache Disorders criteria were used to confirm the diagnosis.[14] PDPH was diagnosed based on a headache occurring within 5 days of the application of spinal anesthesia
with frontal-occipital spread and aggravation while standing and relief in the supine position. Each patient’s demographic data of age and body mass index (BMI), smoking
and drinking habits, medication history, and comorbidities
were obtained at the time of admission. The spinal needle
size and type, onset of pain, start of treatment, and additional symptoms, such as nausea, vomiting, tinnitus, or
visual impairment, were recorded.
All of the patients received a 1000 mL 0.9% normal saline
infusion over the initial 4 hours and 1500 mg of magnesium
sulfate (MgSO4), 200 mg of intravenous theophylline, and
1000 mg of paracetamol (acetaminophen). Intravenous flu-
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id replacement, MgSO4, and paracetamol therapy was continued over the next 24 hours. Paracetamol was prescribed
at a dosage of 1000 mg 4 times daily. The participants in
the block group underwent a unilateral SPGB, as defined
by Cohen et al.[15] in addition to the standard therapy. Each
was instructed to assume a supine position with a mild
cervical extension. A cotton-tipped applicator stick with 2
mL of 10% lidocaine was advanced gently into one side of
the nasal cavity until the physician felt the resistance of the
posterior nasal wall. The physician confirmed that the applicator stick was in the correct location, and the subject’s
tolerance was tested by rotating the applicator stick. The
applicator was left in the nasal cavity for 15 minutes.
The participant’s headache pain was recorded using a visual analogue scale (VAS) while the subject was in a standing
position at the time of admission (T1) and after treatment
at 4 hours (T2), 12 hours (T3), and 24 hours (T4). Complications experienced during the intervention and treatment were recorded. The patients were discharged 24
hours after the treatment, and contact information was
provided for use in the event of any adverse event or headache recurrence.

Statistical analysis
All of the statistical analyses were performed using IBM
SPSS Statistics for Windows, Version 25.0 (IBM Corp., Armonk, NY, USA). In order to compare the numeric data,
an independent samples t-test (2-sided) was used to determine normal distribution, and the Mann-Whitney U
test (2-sided) was used for non-normal distribution. Fisher’s exact test was used for the analysis of discrete variables. The results were within a 95% confidence interval,
and a p value of <0.05 was considered significant. In our
study of 20 patients, with a 95% confidence interval, the
power was calculated to be 83%, and the effect size was
determined to be 1.39.

RESULTS
A total of 21 women aged between 18 and 40 years were
initially enrolled in this study. One participant who had an
epileptic seizure after the SPGB was excluded; thus, the
data from 20 subjects were analyzed. No other serious
complication occurred. Additionally, blood was detected on
the applicator after the SPGB application in 1 participant.
There was no statistically significant difference between the
2 groups in terms of age, height, weight, or BMI (p=0.550,
p=0.402, p=0.052, and p=0.165, respectively; Table 1).
The mean VAS values at baseline, the 12th hour, and the
24th hour were similar between the 2 groups (p=0.436,
p=0.089, and p=0.089, respectively; Table 2). However, the
mean VAS value at the fourth hour was significantly lower
in the block group (p=0.002; Table 2). The initial treatment began at 20±14.25 hours in the medical treatment
group, whereas in the medical treatment with the addition of SPBG group, it was performed at 17±22.5 hours
(p=0.912). In addition, no significant differences were ob-
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Table 1.
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Comparison of demographic characteristics
Medical treatment group
(n=10)

Medical treatment + SPGB group
(n=10)

p

26.9±5.2
76.3±12.98(71)
160.6±3.98
26.61±5.01(27.5)

28.4±5.8
70.10±19.52(63.5)
158.4±7.06
27.99±7.68(25.3)

0.550*
0.052**
0.402*
0.165**

Age (years)
Weight (kg)
Height (cm)
Body mass index

Independent samples t-test: Values are given as mean±SD; **Mann-Whitney U test: Values are given as mean±SD (median). SPGB: Sphenopalatine ganglion block.

*

Table 2.

Comparison of visual analogue scale scores
Medical treatment group
(n=10)

Medical treatment + SPGB group
(n=10)

p

7.6±1.96(7.5)
4±0.67
3.1±2.38(2.5)
3.1±2.88(3)

8.3±1.95(8.5)
2.2±1.14
1.5±2.1(0.5)
1.1±1.45(0.5)

0.436*
0.002**
0.089*
0.089*

0 hours
4th hour
12th hour
24th hour

Independent samples t-test: Values are given as mean±SD; *Mann-Whitney U test: Values are given as mean±SD (median). SPGB: Sphenopalatine ganglion block.

**

Table 3.

Comparison of accompanying symptoms
Medical treatment group (n=10)

Nausea

+
–
+
–
+
–
+
–
+
–

Vomiting
Tinnitus
Visual impairment
Stiff neck

Medical treatment + SPGB group (n=10)

4
6
1
9
1
9
0
10
2
8

+
–
+
–
+
–
+
–
+
–

P

2
8
1
9
3
7
1
9
5
5

0.628*
1.000*
0.582*
1.000*
0.350*

Fisher’s exact test: Values are given as frequency (percentage). SPGB: Sphenopalatine ganglion block.

*

Table 4.

Correlation between initial treatment time and VAS values

		
Initial treatment time

VAS at 4th hour

VAS at 12th hour

VAS at 24th hour

.296
.205

.255
.278

.065
.784

Correlation
Sig. (2-tailed)

Bivariate correlations test. VAS: Visual analogue scale score.

served in the accompanying symptoms (all p values >0.05;
Table 3). The initial treatment time and VAS values at T1,
T2, T3, and T4 demonstrated no statistically significant relationships (Table 4).

DISCUSSION
This randomized comparative study evaluated the effects
of transnasal SPGB on PDPH. The VAS values at the fourth

hour were lower in the SPGB group. There were no significant differences between the groups in terms of complications or additional symptoms.
A PDPH is a severe clinical impairment that can lead to severe morbidity, affect maternal care and self-care, prolong
hospital stay, and even become chronic. The EBP timing
and method remain controversial, and the intervention
success rate is <70 %, according to the literature.[4] SPGB
is a safe treatment method that has been described in sev-
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eral recent case reports. In the current study, the participants reported a mean VAS score of 8.5 at the time of
admission and 2.2 at the fourth hour in the SPGB group,
which indicated a 75% improvement in symptoms. As
mentioned, no previous study has compared SGGB and
EBP efficacy.[16] The results of our study indicate that since
EBP includes many additional risks, SPGB may be a safer
means of improving patient comfort and become the first
choice of treatment approach in PDPH patients. In addition, in the SPGB group, there was no increase in VAS
score during the day, and the clinical course was stable.
The only significant difference found in our study was at
the fourth hour. Although there was no statistically significant difference between the groups in the VAS values
at the 12th and 24th hours, there was a decrease in VAS
values in the SPGB group, and the p value was close to the
significance limit at 0.089. We concluded that this difference might be related to the sample size. In another study
of 20 parturients, 88.89% of patients in the SPGB group
had adequate pain relief within 5 minutes.[17] The pain was
reduced for as much as 8 hours without any adverse effect.
In our study, even after 24 hours, the VAS scores were
lower in the treatment group.
SPGB is a simple, effective, and repeatable block method
that is a minimally invasive treatment method for a mild
PDPH.[18,19] Dubey et al.[20] treated 11 patients with PDPH
and reported that 6 patients had complete relief after
SPGB. Five patients required another block after 1 hour.
The fourth-hour VAS scores were lower in our patients
who underwent only a single, unilateral treatment, which
suggests high effectiveness. A concentration of 4–5% lidocaine or a long-acting agent, such as bupivacaine or tetracaine, could be administered in resistant subjects. Ropivacaine is another potential choice of local anesthetic agent.
Furtado et al.[10] administered ropivacaine at a concentration of 0.75% into each nostril and found that among 4 patients, pain was controlled in 3 with a single intervention,
while 1 patient required repeated intervention.
Two complications arose during our study. One participant had a generalized tonic-clonic seizure 2 hours after
the SPGB. The duration of the seizure was less than a
minute, and magnetic resonance imaging after the seizure
revealed cerebral edema. Our treatment protocol consisted of only a single 200-mg dose of theophylline, which
should not have caused the seizure. A blood-stained
applicator was noted after performing the block in another participant. In the clinical follow-up, there were no
complaints or active bleeding. Minor complications and
discomfort during the SPGB were evaluated as more tolerable when compared with EBP. A recent retrospective
study evaluated 39 subjects who underwent EBP and
42 subjects who underwent SPGB. Approximately 40%
of the SPGB group recovered from headache within 30
minutes and 71.4% within 1 hour (vs. 20.5% and 30.8%,
respectively in the EBP group).[21] However, potential
complications remain a concern, and further research is
needed. Recently, the use of SPGB in combination with
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greater and lesser occipital nerve blocks has been suggested for the management of PDPH.[22]
The small sample size of our study is the primary limitation; however, the VAS scores at the fourth hour were
significantly different. Clinical trials with a larger sample
size are needed to support our results. The VAS scoring
was not blinded; neither the participants nor the physicians were blind to the assessment. In addition, there was
no control group with a cotton-tip applicator placement
without lidocaine, as we aimed to compare only the medication and intervention groups.
In conclusion, unilateral SPGB is a rapid and effective
method for the treatment of PDPH. Although further
clinical trials are required and questions remain about the
safety of this technique, SPGB may provide a first treatment step for PDPH cases.
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Obstetrik Popülasyonda Post-Dural Ponksiyon Baş Ağrısının Tedavisi İçin
Transnasal Sfenopalatin Ganglion Bloğu
Amaç: Post-dural ponksiyon baş ağrısı (PDPH) ağrı kontrolü zorlayıcı olabilir. PDPH tedavisinde epidural kan yaması (EBP) önerilir. EBP
kanama, enfeksiyon ve norolojik istenmeyen etkileri olan girişimsel bir prosedürdür. Bu çalışmada destekleyici PDPH tedavisine eklenen
transnazal sfenopalatin gangliyon bloğunun (SPGB) etkisini değerlendirmeyi amaçladık.
Gereç ve Yöntem: Spinal anestezi altında sezaryen operasyonu geçiren ve PDPH gelişen gebe kadınlar ileriye yönelik randomize olarak çalışmaya dahil edildi. Hastalar rastgele, destekleyici tedavi alan (n=10) ve destekleyici tedaviye SPGB eklenenler (n=10) olarak iki gruba ayrıldı.
Hastaların PDPH şiddeti Visual analog scale (VAS) ile değerlendirildi. VAS değerleri başvuru sırasında (T1), tedaviden sonraki dördüncü (T2),
on ikinci (T3) ve yirmi dördüncü saatte (T4) kayıt altına alındı.
Bulgular: İki grup arasında yaş, boy, kilo ve vücut kitle indeksi açısından istatistiksel olarak anlamlı fark yoktu. Ayrıca başvuru sırasındaki, 12.
ve 24. saatteki VAS değerleri iki grup arasında benzer bulundu. Ancak destek tedavisine SPGB eklenen grupta dördüncü saatteki VAS değeri
anlamlı olarak düşük bulundu (p=0.002).
Sonuç: Sonuç olarak tek taraflı SPGB, PDPH akut tedavisinde hızlı, etkili ve güvenli bir yöntem olarak kullanılmıştır. İleri çalışmalara gereksinim olmakla beraber PDPH tedavisinde ilk tedavi seçeneği olarak kullanılabileceği kanısına varılmıştır.
Anahtar Sözcükler: Post-dural ponksiyon baş ağrısı; sfenopalatin ganglion blok; spinal anestezi.

