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INTRODUCTION:
Migraine is a chronic headache disorder with a complex vascular 
aetiology. The episodes are debilitating and recurrent requiring 
abortive as well as prophylactic treatment. Despite a myriad of drugs 
available to treat migraine, there is a subset of patients who do not get 
adequate relief or have intractable side effects of medications. It is in 
these subset of patients, pain relieving interventions play an important 
role. The pathogenesis of migraine is neurovascular in origin and 
includes an exaggerated trigemino autonomic reex which is mediated 

1through the Sphenopalatine (SPG), otic and carotid ganglia . The 
unique  position  of SPG  in  the  Pterygopalatine  fossa,  its  multiple  
neural  connections  to  sensory  and  autonomic  systems  involved  in 
pain  generation  and  propagation, along with the  associated  
autonomic  manifestations seen in many primary headache and facial 
pain syndromes, makes it a promising  target for the treatment of 
conditions like atypical facial pain, primary headaches and  autonomic 

2cephalalgias . Inhibition of  parasympathetic  outow  from  the  SPG  
causes  reduced  activation  of  perivascular  pain  receptors  in  the  
cranial  and  meningeal  blood vessels, with resultant reduction in the 
release of neuro-inammatory-mediators (acetylcholine,  nitric 
oxide,  vasoactive  intestinal  peptide,  substance  P,  and calcitonin  
gene-related  peptide)  from  sensory  bers  supplying the  cranial  
and  meningeal  vasculature.  This, in turn, reduces  pain  intensity  

3and  intracranial hypersensitivity observed in migraine .  Of the three, 
sphenopalatine ganglion's unique location, allows its access through 
the nose. Thus we aimed to study the efcacy of Sphenopalatine 
ganglion block in aborting an acute attack of migraine and also assess 
its usefulness in preventing further recurrent attacks of migraine 
headache.

Methodology
Study population: This open uncontrolled prospective study was 
conducted in the pain division of Department of Anesthesiology and 
Department of Neurology of our Institute after ethical approval by the 
Institutes' Review Board. The duration of conduct of the study was 
from January 2019 to January 2020. All patients in the age group of 20 
to 55 years with a history of unilateral headache were screened and 
were included only after their written informed consent.

Patients of either sex in 20 to 55 years age group who had history of 
unilateral headache for more than 6 months,  that could t in the ICHD 
3 beta criteria of  migraine, who were not responding to abortive pain 

medications and had a frequency of more than 10 headache episodes 
per month were included in the study. Patients with a history of 
medication overuse headache, loss of consciousness, a documented 
space occupying lesion in the brain or skull base fracture, epilepsy, 
hypertension, disorders of coagulopathy , polyarteritis nodosa, 
Takayasu's arteritis were all excluded from the study. The patients who 
were allergic to lidocaine and patients who had taken any pain 
medication in the preceding 2 hours were also excluded from the study. 

Procedure
A detailed history taking and examination was done in all selected 
patients and pre procedure complete blood count, liver function and 
renal function tests were done. The CT head was also done to rule out 
any intracranial pathology. All patients were instructed to contact us 
when they had an acute onset of the headache and to come to the 
hospital without taking any abortive pain medications. On 
presentation, patients were brought to the post operative ward. Their 
heart rate , blood pressure and oxygen saturation were monitored. 
Temperature of the facial skin was measured by attaching a 
temperature probe to the skin of the face. Patients were made to lie 
supine in the bed with a thin pillow under the shoulder to extend the 
neck taking care that the bridge of the nose is below the level of the 
neck . A cotton tip applicator soaked with 1 ml of 4 % lidocaine was 
inserted in both nostrils till it met with resistance at reaching the 
posterior lateral nasal space(middle turbinate). The swab was left in 
place for about 5 minutes and then removed. The position was 
maintained for another 10 minutes. Patients were asked to swallow any 
liquid trickling into the throat during the procedure. A rise in facial skin 
temperature by 1-2 degrees was noted and was considered as a marker 
of an effective block.  

Immediate side effects like throat numbness, nausea and lacrimation 
were noted. Patient was sent home 2 hours after the block.

Method of measurement of outcome:  The parameters assessed were 
pain and patient satisfaction. Visual Analog Scale (VAS) was 
explained to the patients on pre procedural visit. It was described as a 
10 cm line with marks at 1 cm and the patient was asked to put a mark 
according to his pain intensity. 0cm being no pain and 10 cm being 
worst imaginable pain.The VAS was recorded before the procedure, 
then post procedure at 15 minutes and 2 hours, after which patients 
were sent home. The pain intensity was assessed telephonically at 24 
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ABSTRACT
Background: The Sphenopalatine ganglion (SPG), a parasympathetic ganglion in the pterygopalatine fossa, is involved in the activation of 
trigemino autonomic reex, a pathway responsible for the symptoms of migraine and other primary headaches. Hypersensitivity of the SPG may be 
responsible for the escalating pain and repeated attacks in migraine. Blocking the Sphenopalatine ganglion may result in aborting of an acute 
migraine attack as well as decrease the frequency of subsequent attacks by decreasing hypersensitivity of the SPG. AnMethod:  open, prospective 
interventional study was planned on 42 patients who fullled  ICHD3 beta criteria of Migraine. A single, bilateral transnasal Sphenopalatine 
ganglion block was administered to patients with moderate to severe headache, using cotton tip applicator soaked with 4% lidocaine. VAS (Visual 
Analog Scale) was recorded before the procedure and 15 minutes, 2 hours and 24 hours after the procedure. The frequency of headache before and 
after a single SPG block was also noted. Statistical Analysis was performed using SPSS software version23.0. P value of < 0.05 was considered 
signicant. 30 patients completed the study. The mean duration of illness in the group was 33.40±15.89months. The pre procedure VAS Results: 
was 6.53±1.01. The mean VAS after fteen minutes and 2 hours was 2.27±0.69 and 1.37±0.67 respectively. This relief continued till the next day. 
Mean Frequency of migraine episodes decreased from 10.33±2.84 to 7.90±2.38 after the block(p< 0.001). Twenty three patients had recurrence in 
the second week of intervention and 7 in the third week.  a single trans nasal Sphenopalatine block is an effective, non invasive way of Conclusion:
aborting an acute episode of migraine along with causing a decrease in frequency of further attacks for upto a month.
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hours and then again at 1 week and one month after the block to note 
any decrease in frequency of episodes. Patient satisfaction as 
percentage was used to assess the satisfaction of the patient with the 
procedure.

STATISTICAL METHODS: 
Taking the power of study to be eighty and the alpha error to be 5% and 
level of signicance to be 95%,a sample size of 40 was estimated. 
Statistical analysis was performed using SPSS software version 23.0 to 
apply paired t test for normally distributed data. A P value of <0.05 was 
considered statistically signicant.

RESULTS 
A total of 83 patients with unilateral headache were screened for the 
study, out of which 42 met the study criteria and consented to 
participate. However, data could be collected for 30 patients only as the 
rest of the patients were lost to follow up and did not turn up for the 
block with the study period. Of the 30 patients who received the 
Sphenopalatine ganglion block, all patients reported immediate relief 
in acute pain and all were followed up for 1 month. The mean age of the 
patients suffering from migraine was 30.9+ 8.53 (20 to 41 years) and 
the mean duration of illness was 33.40+ 15.89 months (6 months to 90 
months). Our study subjects were both males and females, with 
females constituting 80 % (24 females and 6 males) of the study 
population.  

The parameters assessed were the heart rate , blood pressure, oxygen 
saturation (by pulse oximetry) and the pain score (by VAS).The 
baseline mean VAS of our study population was 6.53+1.01.This value 
decreases to 2.26+0.69, and this change was statistically signicant 
(p<0.001). This further decreased to a mean value of 1.36+ 0.66 after 2 
hours and remained at 1.46 + 0.63 after 24 hours(Figure1). 

Fig 1 Pain - VAS (Visual Analog Score) before and after the block.

All these are highly signicant changes when compared to the 
baseline. The average no of episodes of headache experienced by our 
study group before the procedure was 10.33+2.84, which decreased to 
7.90+2.38 in the month following the procedure. This decrease was 
also statistically signicant (p<0.001). The rst episode of headache 
after the SPG block has been shown in Figure 3. No Pain recurred in the 
rst week post block. Twenty three patients had the rst episode of 
headache in the second week and 7 patients in the third week post 
block.

There was no signicant change in blood pressure , heart rate or pulse 
oximeter reading during or after the procedure(Figure 2).

Fig 2: Vitals of migraine patients

All patients complained of numbness in the throat post procedure. 

There was no other adverse effect noted during or after the procedure.

Fig 3: Appearance of headache after the block in the following 
month in 30 patients

Patient satisfaction was noted as a self reported percentage score. The 
mean patient satisfaction was noted to be 78.30+ 8.44 in our study 
cohort. 

DISCUSSION
Recent theories of migraine pathogenesis emphasize that it is a 
disorder of the dysfunction of brainstem centers regulating the pain 
perception and vascular tone of cerebral blood vessels. The increase in 
CGRP during acute attacks of migraine , its presence in the trigeminal 

15nerves is the evidence in favour of neurovascular theory of migraine.   
The trigemino vascular system has connections with the trigemino 
autonomic reex, the afferent of which is via trigeminal nerve and 
efferent is via greater petrosal part of facial nerve (parasympathetic 
outow) through the superior salivatory nucleus (SSN) and into 

12sphenopalatine ganglion (SPG).  Blocking the Sphenopalatine 
ganglion that is connected to the maxillary nerve, the deep petrosal 
nerve (sympathetic) and the greater petrosal nerve (parasympathetic), 
may prevent the activation of the trigeminovascular system by 
blocking the trigemino autonomic reex. This is the rationale for the 
use of SPG block in various headaches specially the trigeminal 

18 autonomic cephalalgias. This prospective uncontrolled study 
observed that a single transnasal  SPG  block using the cotton swab 
dipped in 4% lidocaine is an effective and safe treatment of acute 
migraine headaches. Most patients reported a decrease in pain 
intensity within 5 minutes of application of the block. There was a 
rapid  relief  in headache  observed  at  15 minutes and 2 hours post 
block and the effect was sustained for more than 24 hours after the 
procedure. Most patients were satised by the procedure and reported 
a good overall response. 

Various studies have shown the effectiveness of SPG block with 
9, 10, 19 16,17 different drugs and approaches. To the best of our knowledge 

 thisis the rst study on Indian subjects.  

5All our study subjects had pain relief after the block. Kudrow et al  
conducted a similar uncontrolled study in migraine patients but only 
50% their patients had pain relief. Their success rate was different from 
ours because they used 0.3 ml lidocaine and instilled it using a dropper 
into the nose in the sitting position and so the drug may not have 
reached the SPG. The effectiveness of the block in our patients was 
conrmed by the change in the temperature of the facial skin. Schaffer 

6 et al in a randomized, double-blind, placebo controlled  trial  with  
intranasal  bupivacaine in  acute  frontal headache patients  presenting  
to  the  emergency  department, found that the group receiving 
bupivacaine had 50 % reduction in pain at 15 mins which was the same 
as in the placebo group. This nding is different from ours perhaps 
because of their use of bupivacaine which has slower onset time as 
compared to lidocaine and also because they discharged their patients 
after 15 minutes of administration of block. 

There was a decrease in frequency of migraneous headaches after a 
single injection of Lidocaine into the SPG in our study. A 
placebo-controlled study with repeated intranasal 0.5% bupivacaine 
using a specialized device to block the SPG revealed that there was an 
immediate pain relief as well as a decrease in the frequency of attacks 

9,10 at 6 months. Literature is sparse regarding how frequently should the 
SPG block be given to decrease the frequency of attacks. Since most of 
our patients had no acute headache attacks up to a week after the block, 
we suggest weekly SPG block, for effectiveness. However this has to 
be supported by further randomized controlled studies.
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 There are several limitations in our study. The rst one being the lack 
of a control group and the second the study is underpowered. 
Subjective pain  response  might  have  a  signicant  placebo  
component, may be a response bias from the patients who consented to 
participate. We could show the effectiveness of the block by a rise in 
the facial skin temperature which was an indirect evidence , in the 
absence of direct demonstration of spread of drug using real time 
ultrasonography .

Despite the limitations, our study elucidates the use and effectiveness 
of SPG in acute migraine settings which is quiet common in our 

20country . It is economical, the onset is rapid, side effects are minimal 
and it can also lead to decrease in frequency of further attacks. Several 
predesigned catheters are available in foreign markets (Sphenocath, 

3Alevio, Tx360 )for trans nasal block , but our age old cotton tip 
applicator is  equally effective if administered with care and caution. 
The SPG block use will lead to a decrease in the use of frequent pain 
medications and thus shall also prevent medication overuse headache. 
The high treatment response rate and satisfaction rates in this study 
were both encouraging and is clinically meaningful. A recent study 
evaluating physician knowledge and application of SPG block 
concluded that it is highly underutilized and lack of formal protocol is 

7the reason for the same.

CONCLUSION
This study concludes that a Single trans nasal Sphenopalatine block 
using a cotton tip applicator is an effective , non invasive , easy and 
economical way of aborting an acute episode of migraine with minimal 
side effects and also decreases the frequency of further attacks upto 
one month. 
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