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ABSTRACT
Introduction: Post dural puncture headache is one of the frequently encountered and inevitable post-operative complications 

of subarachnoid block. The primary treatment is always considered as a conservative management in such instance. However, 

epidural blood patch remains an invasive gold standard treatment. Sphenopalatine ganglion block is propounded as minimally 

invasive with prompt and better outcome.

Objective: To assess the efficacy of Sphenopalatine ganglion block (SPGB) when compared to conservative management based 

on onset of analgesia and its duration. 

Methods: This is a prospective study performed in 40 obstetrics patients who underwent Lower segment cesarean section in 

Lumbini Medical College and Teaching Hospital (LMCTH) who complained of Post dural puncture headache within 7 days. All 

the parturients are categorized into Group A, those who are treated with spenopalatine ganglion block and Group B, where 

post dural puncture headache was treated with conservative management. Independent t-test and Fischer’s test were used for 

statistical analysis.

Results: The patients in group A showed positive outcome where all of them  were relieved of post dural puncture headache 

within 10 mins after Sphenopalatine ganglion block (p<0.001) and mean pain score, based on numerical pain rating scale  was 

less or equal to 4 for first 8 hours.

Conclusions: Sphenopalatine ganglion block (SPGB) could be used as an effective first line treatment modality in the management 

of post dural puncture headache with compared to conservative management.

Keywords: Cesarean section; pain; post-dural puncture; sphenopalatine ganglion block.

INTRODUCTION

Subarachnoid block (SAB) remains the best option 
for lower limbs, perineal and obstetrics surgery since 
its discovery. Post-dural puncture headache (PDPH) 
was the first clinical concern for anesthesiologists, 
and it remains so today.1,2

The incidence and severity of PDPH varies 
according to the types, bores of needle and number 
of attempts.3 The first response to PDPH in the 
clinical practice is conservative management which 
fails to show prompt result and it may take up to 
7-10 days. However, The gold standard treatment 
for PDPH is an autologous epidural blood patch 
(AEBP), 4,5 which has its own set of advantages and 
disadvantages.6,7

The SPGB is simple, easy and can be done at 
bedside or the out-patient department. It addresses 
sphenopalatine ganglion mediated compensatory 
parasympathetic vasodilation of cerebral blood 
vessels in response to decreased CSF pressure post 
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dural puncture which is one of the factors responsible 
for PDPH. SPGB's effectiveness in the treatment of 
chronic migraine, cluster headaches, and atypical 
orofacial pain is well-known. As a result, SPGB 
provides a beneficial, less invasive treatment option 
with a low risk of side effects and the potential for 
numerous uses in such situations.8,9

In this study, we compared SPGB with conservative 
management for PDPH in obstetrics patient who 
underwent lower section cesarean section (LSCS).
We also assessed the onset, duration, in addition to, 
development of any adverse effects associated with 
the block.

METHODS

After approval from the hospital ethical committee 
of Lumbini Medical College and Teaching Hospital 
(LMCTH), this prospective comparative study was 
conducted on 40 obstetric patients from September 
2020 to January 2021 as per protocol. 

All the parturients provided written informed 
consent before inclusion. Eligible parturients 
were adults (aged > 18 years), American society 
of anesthesiologist Grade II undergoing SAB for 
cesarean section who developed Post-dural puncture 
headache (PDPH). PDPH was assessed using 
numerical pain rating scale (NRS) as a moderate 
to severe pain score ranging from 4-10 in upright 
position that developed within 3 days. The head ache 
must have persisted for at least 1 day accompanied by 
at least one of these symptoms such as neck stiffness, 
photophobia, nausea, hypoacusia as per criteria of 
International Headache Society after dural puncture 
and must have intractable to treatment with fluids, 
caffeine and codomol, thus matching our criteria for 
eligible patient. 

Patients were excluded if there are unable to 
cooperate with study protocols, had a history of 
allergy to Lidocaine or had received opioids less 
than 12 hours before study inclusion. Patients with 
known coagulopathy, nasal septal deviation, nasal 

polyp, history of nasal bleeding and allergy to local 
anesthetics were also excluded in our study.

The patients fulfilling the inclusion criteria 
were randomized based on computer based 
randomization numbers into two groups: Group A 
(Sphenopalatine ganglion block) n=20, Group B 
(Conservative management) n=20. Neither patients 
nor the investigators were blinded. Group A received 
intranasal sphenopalatine ganglion block (SPGB).
This minimally invasive procedure was performed in 
Obstetrics ward by soaking 4% lidocaine in a cotton-
tipped applicator which was inserted through both 
the nares simultaneously directed parallel to the floor 
of the nose until resistance encountered. Our aim 
was to place the end of the applicator tips at or near 
the area superior to the middle turbinate and anterior 
to the pterygopalatine fossa and sphenopalatine 
ganglion in supine position. The applicators were 
kept in place for 5 minutes then removed.

Group B patients were managed conservatively. 
They were given oral codomol (combination of 
paracetamol and codeine) 1 tablet thrice a day and 
advised to increase fluid intake, caffeine, abdominal 
binder and bed rest.

Pain was assessed prior to procedure using numerical 
pain rating scale (NRS) (0 – no pain to 10–worst pain 
imaginable) after 5 min, the patient was asked to sit 
up and presence of headache was assessed using 
NRS. Pain was reassessed at 10 mins, 4 and 8 hours 
after the procedure. Inj. tramadol along with and 
antiemetic was planned as a resuce drug for patients 
with persistent NRS score of 7 or more. 

On the basis of post-dural puncture headache, a 
sample size of forty patients was calculated and 
divided into two groups of twenty patients each. The 
mean and standard deviation were used to express 
quantitative data. SPSS (Statistical Package for the 
Social Sciences) version 16 was used to conduct the 
statistical analysis. To compare the two groups, the 
independent t-test and Fischer's test were utilized. A 
p value of 0.05 was judged significant.
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RESULTS

A total of 40 patients were included in this study. 
The patients in both the groups were comparable 
with respect to the age (Table 1) and the difference 
was not statistically significant (p>0.05). Pre-
procedural pain scores were also comparable 
between the groups with a p value of 0.778. In group 
A, all patients had adequate pain relief (NRS <4) in 
10 mins after initiation of the treatment, whereas in 
group B, all patients had not adequate pain relief 
(NRS>4). The difference was highly statistically 
significant (p<0.001).

During the same moment, in group A, the mean pain 
score was < 3 abruptly after 10 minutes which was 
persistent up to 4 hours and from 4-8 hours the mean 
pain score remained< 4. (Figure 1) In group B, after 
conservative management, the mean pain score was 

< 6 after 10 minutes which gradually settled up to 
5 and after 4 hours increased to > 6 at 8 hours and 
subsequently it was maintained at < 6 throughout 
the study period. While comparing the mean pain 
score, it was found that from 4-8 hours, group A 
had significantly lower pain score, whereas from 10 
minutes to 8 hours, all the patients had significantly 
lower pain score compare to group B which is highly 
statistically significant.(p value <0.001).

On comparing the two groups, the mean pain score 
in group B dropped gradually and reached a value < 
6 after 4 hours and was not maintained at that level, 
whereas in group A after the block was performed, 
the mean pain score was ≤4 throughout the study 
period. Onset of analgesia was significantly quicker 
in group A as compared to group B as the mean pain 
score illustrates (2.30±0.92 vs. 5.50±1.10), p (Table 
2)
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Table 1: Comparison of patient characteristics between two groups.
Patient Characteristic Group A (Mean±SD) Group B (Mean±SD) p-value

Age 24.1±3.09 24.25±2.59 0.869

Table 2: Comparison of mean pain score (<0.001).
Time Group A (Mean ± SD) Group B (Mean ± SD) p-value

Pre- intervention 7.85±0.58 7.80±0.52 0.778
Post Int 10min 2.30±0.92 5.50±1.10 <0.001
Post Int 4 hours 2.65±1.08 5.05±1.63 <0.001
Post Int 8 hours 3.10±1.25 6.40±1.39 <0.001

Mean Pain scores between Groups

Figure 1: Mean pain score.
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DISCUSSION

This study demonstrated that SPGB is more effective 
than conservative management in the treatment of 
PDPH. SPGB had faster onset of action and was 
found to provide adequate pain relief with NRS < 4 
throughout the study period compare to conservative 
management with NRS > 6. And there was no 
significant difference found in age parameters in 
both groups. In previous multiple studies done on 
this similar topic, the researchers had studied the 
good impact of block in between 24 - 48.10,11 In our 
case all the patients in Group A showed immediate 
and constant relief from PDPH and there were no 
further complaints. So, duration of our observation 
was limited to 8 hours and highly statistically 
significant too.

Despite, Epidural blood patch regarded as the gold 
standard for the treatment of PDPH, it might bring 
multiple iatrogenic complications like meningitis, 
subdural hematoma, hearing loss, horner’s syndrome, 
sensory and motor defecits.12 Risk of another dural 
puncture always remains intense and evident even 
for an experienced anesthesiologist in EDP and 
need of another EDP if the previous one fails. In 
such instances, SPGB could be chosen as a good 
alternative treatment measure which is minimally 
invasive without any major adverse effects. SPSG 
via transnasal approach is non invasive, low risk 
technique, which can be easily performed at bedside 
without using any imaging tools. It has been widely 
used in the treatment of migraine headaches, cluster 
headache, trigeminal neuralgia and orofacial pain.11

Sphenopalatine ganglion is a parasympathetic, 
extracranial neural structure that is triangular in 
shape and around 5 mm in size. The sphenopalatine 
ganglion is found in the pterygopalatine fossa's 
superficial portion, posterior to the middle nasal 
turbinate and anterior to the pterygoid canal.2 

Pterygopalatine ganglion, Meckel's ganglion, and 
nasal ganglion are all names for the sphenopalatine 
ganglion. Sympathetic, parasympathetic, and 
somatic sensory roots are found in the sphenopalatine 

ganglion. Within the ganglion, only the preganglionic 
parasympathetic fibers synapse. Somatic sensory 
fibers from the maxillary division of the trigeminal 
nerve travel via the ganglion, as do postganglionic 
sympathetic neurons.8 

To maintain equilibrium, the volume of one element 
must rise while the amount of another constituent 
decreases. As a result of Dural tear following Dural 
puncture, there is a continuous leak of CSF through 
it. As a result, compensatory vasodilation occurs in 
an attempt to maintain intracranial volume, resulting 
in headache.13 By inhibiting parasympathetic-
induced vasodilation, SPGB provides symptomatic 
relief.

Yang IY et al. had published a paper regarding 
SPGB as a novel and simple anesthetic technique 
for the treatment of headache and facial pain.14 

Therefore, SPGB could be done successfully even 
by a novice and doesn’t require any highly skilled 
and experienced anesthesiologist.

There were numerous case reports found relevant to 
the management of PDPH, most with an SPGB or 
greater occipital nerve block. Kent et al. mentioned 
the efficacy of SPGB in three obstetrics patients. In 
their case they used 2% lidocaine for 10 minutes 
and result was immediate, all patients were pain 
relieved.15 We administered 4 % lidocaine in 20 
parturients and result was same as mentioned 
in their study. Therefore, there is no significant 
difference between two same local anesthetics 
with different concentration. Hany E. Fares et al. 
had also mentioned about no significant difference 
while comparing three local anesthetic drugs such as 
lidocaine 2%, lidocaine 5% and Bupivacaine 0.5% 
in their study.3 

Purva Kumrawat et al.10 mentioned in their study 
which was done in 18 parturients who underwent 
C-section under spinal anesthesia that SPGB is 
more effective than conservative management in 
the treatment of PDPH in the first 24 hrs. SPGB 
has faster onset of action versus conservative 
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management. However, there was no statistical 
difference between the groups with regard to 
duration of analgesia. While comparing two groups, 
each containing 20 parturients in our study for first 
8 hours after initiating of SPGB and conservative 
therapy, SPGB showed the fastest action as well as 
highly statistically significant.

Cohen and colleagues conducted a retrospective 
study of 81 patients comparing SPSG block 
with EBP and found a larger number of patients 
with significant pain relief at 30 and 60 min after 
treatment with SPG block than with EBP.16 However, 
they were unable to detect significant differences in 
headache relief at 1, 2 and 7 days after treatment. 
The treatment administered by us differs somewhat 
from their study was we did not need to repeat the 
doses after initial administration and none of the 
patients complained after the procedure.

CONCLUSIONS

Transnasal SPSG can be used as first line of treatment 
for post dural puncture headache with compared 
to conservative management. It is emerging as a 
safe option for the treatment of PDPH. Therefore, 
it can be considered as an efficient, less invasive 
and cost effective modality. More well-designed 
studies are needed to further explore the efficacy 
of this treatment modality and its use as part of a 
comprehensive PDPH management program.

The limitations of this study are relatively small 
sample size, no consideration of height, weight, 
lower patient follow-up duration and were only 
conducted in obstetric group of patients.
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