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ABSTRACT

Objective: Migraine, a condition requiring long-term preventive therapy, especially for individuals with frequent and severe 
attacks. This study aims to compare the effectiveness of GON and SON (Greater Occipital Nerve and Supraorbital Nerve) 
blockades with amitriptyline in migraine management.

Method: This retrospective study included 57 patients diagnosed with migraines. The first group consisted of patients who 
received a daily dose of 25 mg of amitriptyline for six months. The second group consisted of patients who initially received 
bilateral GON and SON blockades administered weekly for one month, followed by monthly blockade treatments for a total of 5 
months. Pain frequency, analgesic consumption, and VAS (Visual Analog Scale) scores recorded in patients’ follow-up files were 
compared between the groups before treatment and at the 1st, 3rd, and 6th months.

Results: Records of 57 patients, comprising 5 males and 52 females, were examined. Among them, 25 received GON and SON 
blockades, while 32 were treated with amitriptyline. Both groups showed a decrease in pain frequency and fewer painful days 
over time, with significant differences observed at all time points compared to baseline and between the 1st and 3rd months. 
Regardless of time factors, a significant difference in pain intensity (VAS) existed between the groups, with lower VAS scores in 
the GON and SON blockades group. Both groups experienced a statistically significant reduction in VAS scores over time, with 
notable differences from baseline to subsequent assessments.

Conclusion: This study suggests that GON and SON blockades could be an effective prophylactic treatment for migraines, 
highlighting its potential as an alternative to amitriptyline therapy.
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INTRODUCTION

Migraine is a disease that affects many people worldwide 
(1). Migraine headaches are among the most common 
primary headaches (2). It affects approximately 16% of 
the world’s adult population, with a higher prevalence 
in women (3). In Turkiye, migraine prevalence is 
observed to be 16.4%, similar to global data, with a 
higher frequency among women (4). Migraine often 
leads to a loss of function, necessitating long-term drug 
therapy (5, 6). Preventive treatment is administered in 
cases involving frequent attacks and a decline in the 
quality of life (6).

Pharmacological treatment can be categorized 
into two main types: acute or attack treatment and 
preventive or prophylactic treatment (7). Acute 
migraine treatment involves ergotamines, triptans, 
and other non-specific pain medications (8). There 
are various options available for prophylaxis, 
including beta-blockers, calcium channel blockers, 
tricyclic antidepressants, anticonvulsants (especially 
topiramate and valproate), botulinum toxin, and CGRP 
antagonists (7).

Blockades of the greater occipital nerve (GON) and 
supraorbital nerve (SON) is a commonly employed 
method to treat migraine headaches, used both 
acutely and prophylactically (9–13). In the literature, 
numerous randomized controlled studies investigated 
the effectiveness of GON and SON blockades (9, 
13). Regarding migraine treatment, a single study 
comparing individuals receiving GON blockade 
alone to those receiving GON blockade and medical 
prophylactic treatment was found, and this method 
was reported to be effective (14).

To the best of our knowledge, there is no study 
comparing the effectiveness of GON and SON 
blockades with prophylactic medical treatments for 
migraine. This study aims to evaluate the efficacy 
of GON and SON blockades in comparison with 
amitriptyline, which is an effective migraine treatment 
among medical treatments.

METHODS

In this study, retrospective data were collected from 
migraine patients, who underwent GON and SON 
blockades and those who received amitriptyline 
treatment. This study was approved by the local ethics 
committee of Selcuk University. (IRB approval date: 
03.01.2023, number: 2023/56) Informed consent was 
not obtained because the study was retrospective, 
and the patients’ data were retrieved and recorded 

anonymously. Between April 1, 2021, and January 1, 
2022, the records of a total of 113 migraine patients 
(with or without aura) who presented to the headache 
outpatient clinics of the Neurology Departments at 
Afyonkarahisar Health Sciences University and Selcuk 
University were screened. The diagnosis of migraine was 
made following the ICHD-3 (International Classification 
of Headache Disorders, 3rd edition) guidelines (15). 
Patients, who did not meet the inclusion criteria, and 
those who were absent from their follow-up visits were 
excluded from the study. The study was conducted 
on a total of 57 patient data meeting the criteria, with 
25 patients being treated with amitriptyline and 32 
patients undergoing GON and SON blockades.

Inclusion criteria include migraine patients aged 
18-50 years who experience at least two migraine 
attacks per month or suffer from severe immobilizing 
headaches. Exclusion criteria include patients with 
a history of malignancy, cervical or cranial surgery, 
bleeding disorders, neuromuscular disorders, major 
psychiatric disorders such as major depression, use 
of anticoagulants, other chronic painful conditions, 
pregnancy or breastfeeding, use of prophylactic 
medications other than amitriptyline, known 
hypersensitivity to or contraindications for the use 
of amitriptyline and lidocaine, and other severe 
comorbid conditions.

When selecting patients, records of individuals 
with similar characteristics such as age, gender, 
average duration of illness, and migraine type, which 
could affect treatment response, were reviewed and 
included in the study in both groups. The first group 
consisted of patients treated with amitriptyline, while 
the second group comprised patients undergoing 
GON and SON blockades. Demographic characteristics, 
chronic disease histories, and average disease 
durations of the patients were recorded. Existing 
acute attack treatments (ergotamine, triptans, and 
NSAIDs) were continued in both treatment methods.

Before starting the treatment, data on pain 
frequency, number of painful days, pain intensity 
(Visual Analog Scale), duration of pain, and the number 
of painkillers taken within a month were obtained 
from the patient records. A numerical evaluation was 
conducted on a scale from 0 to 10, where 0 indicated 
no pain and 10 represented the most severe pain.

Treatment Procedure for the First Group
After using 10 mg of amitriptyline for the first two 
weeks, 25 mg of amitriptyline was given at bedtime 
for the next 22 weeks.
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Treatment Procedure for the Second Group
After cleaning the intervention area with an 
antiseptic solution, 1.5 ml of 2% lidocaine was 
applied bilaterally along the medial 1/3 of the 
imaginary line drawn between the protuberant 
occipitalis externa and the mastoid process after 
palpating the occipital artery. The needle was 
withdrawn upon contact with the bone. Aspiration 
was performed to ensure it was not in the artery, 
followed by injection.

To block the supraorbital nerve (SON), the 
corrugator muscle was palpated, and 1.5 ml of 2% 
lidocaine was administered in the orbit of the pupil 
at a slight angle to prevent it from entering the 
foramen. A 26-gauge (G) 13-mm needle was used 
for the application. Patients were observed under 
supervision for the next 30 minutes. The blockade 
procedure was conducted bilaterally to the GON and 
SON, once a week for the first month (four times), and 
once a month in the second, third, fourth, fifth, and 
sixth months, totaling nine sessions. All injections 
were administered by the same pain specialist.

After treatment, records were reviewed to 
compare and record pain frequency, number of 
painful days, VAS scores, duration of pain, and 
the number of painkillers taken within a month 
between the two groups at the end of the first, third, 
and sixth months.

Statistical Analysis
Data were analyzed using IBM SPSS V23 and JAMOVI 
V2.3.21. Normality of distribution was assessed using 
the Shapiro-Wilk test. For comparisons of categorical 
variables between groups, Yates correction and 
Fisher’s Exact test were used. The Mann-Whitney 
U test was employed for comparing non-normally 
distributed data between two groups. Shapiro-Wilk 
test, Fisher’s Exact test, and Mann-Whitney U test were 
performed using the SPSS program. Two-way Robust 
ANOVA using the Walrus package was conducted for 
non-normally distributed parameters dependent on 
drug and time, with Bonferroni tests used for post hoc 
comparisons. JAMOVI software was used for Robust 
ANOVA testing. Analysis results for quantitative data 
were presented as mean±standard deviation and 
median (minimum–maximum), whereas categorical 
data were presented as frequency (percentage). The 
significance level was set at p<0.05.

RESULTS

A total of 57 patients, including 5 males and 52 
females, participated in the present study. Among 
them, 25 patients received GON and SON blockades, 
whereas 32 patients underwent amitriptyline therapy.

There was no statistically significant difference in 
median ages between the amitriptyline (39.0) and 

Table 1: Comparison of demographic characteristics by medications

Amitriptyline GON and SON 
blockades Total Test statistic p

Age 37.9±7.3 41.1±7.1 39.7±7.3
290.000 0.0763

39.0 (21.0–50.0) 42.5 (26.0–50.0) 40.0 (21.0–50.0)

Gender    – 1.0001

Female 23 (92.0) 29 (90.6) 52 (91.2)

Male 2 (8.0) 3 (9.4) 5 (8.8)

Disease duration 7.4±6.2 11.1±8.3 9.5±7.6
307.000 0.1333

6.0 (1.0–30.0) 10.0 (1.0–28.0) 7.0 (1.0–30.0)

Migraine type    – 1.0001

Migraine without aura 23 (92.0) 30 (93.8) 53 (93,0)

Migraine with aura 2 (8.0) 2 (6.3) 4 (7,0)

Migraine classification – 0.4611

Epizodic migraine 16 (64.0) 22 (68.8) 38 (66.7)

Chronic migraine 9 (36.0) 10 (31.2) 19 (33.3)

Family history 2.975 0.0852

Absent 21 (84.0) 19 (59.4) 40 (70.2)

Present 4 (16.0) 13 (40.6) 17 (29.8)
1: Fisher’s Exact test; 2: Yates’ correction; 3: Mann-Whitney U test statistic; Mean±standart deviation, median (minimum–maximum), frequency (percentage).
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GON and SON blockades (42.5) groups (p=0.076). 
Gender distribution showed no significant differences, 
with 92% females in the amitriptyline group and 90.6% 
in the GON and SON blockades group (p=1.000).

Median durations of illness, migraine type, 
migraine classification, and family history did not vary 
significantly between the two medication groups 
(p=0.133, 1.000, 0,461, and 0.085, respectively). Table 1 
presents a comparison of demographic characteristics 
by medications.

Regarding the frequency of migraine attacks, there 
was no statistically significant difference between the 
two groups, except for the time (p=0.426). However, a 
significant difference was observed in time (p=0.002), 
with variations between baseline and other time 
points and between the 1st and 6th months. There is 
no statistically significant difference in the median 
number of attacks (frequency) by the interaction of 
medication group and time (p=0.358).

The median number of painful days did not 
significantly differ between medication groups, except 
for the time (p=0.430). Similar to attack frequency, 
a significant difference was observed over time 
(p=0.002), with variations between baseline and other 
time points and between the 1st and 6th months. There 
is no statistically significant difference in the median 
number of painful days according to the interaction of 
medication group and time (p=0.584).

The median pain intensity (VAS) yielded 
a statistically significant difference between 
medication groups, except for the time (p<0.001). 
The difference persisted over time (p<0.001), with 
variations between baseline and other time points 
and between the 1st and 6th months. A difference 
was observed between the baseline and other time 
points. There is a statistically significant difference in 
the median pain intensity (VAS) by the interaction of 
medication group and time (p<0.001). Differences 
were observed between baseline and other time 
points within the amitriptyline group, between the 
1st month of amitriptyline and the 3rd and 6th months 
of GON and SON blockage, and between the 3rd 
month of amitriptyline and the 6th month of GON 
and SON blockage.

The median duration of pain did not significantly 
differ between medication groups, except for the 
time (p=0.138). However, a significant difference 
was observed over time (p=0.015), with variations 
between baseline and other time points. There was 
no statistically significant difference in the median 
duration of pain by the interaction of medication 
group and time (p=0.218).

The median number of painkillers used did not 
significantly differ between medication groups, except 
for the time (p=0.296). A significant difference was 
observed over time (p<0.001), with variations between 
baseline and other time points. A difference was 
observed between the baseline and other time points. 
There is no statistically significant difference in the 
median number of painkillers used by the interaction of 
medication group and time (p=0.292). Table 2 illustrates 
a comparison of parameters based on medication and 
time, while Table 3 offers a comprehensive overview 
of descriptive statistics and the outcomes of multiple 
comparisons concerning parameters across different 
medications and time periods.

DISCUSSION

The present study confirms that amitriptyline 
prophylaxis and recurrent GON and SON blockades 
are highly effective in treating pain frequency and 
intensity of migraines. The GON and SON blockades 
group showed lower pain intensity (VAS) scores, 
with statistically significant decreases observed over 
time. While the amitriptyline group did not show 
differences in VAS values between time points, the 

Table 2: Comparison of parameters by medication and time

Test statistic p

Number of attacks (frequency)

Medication 0.634 0.426

Time 5.099 0.002

Medication*Time 3.228 0.358

Number of painful days

Medication 0.622 0.430

Time 4.929 0.002

Medication*Time 1.944 0.584

Pain intensity (VAS)

Medication 16.050 <0.001

Time 9.250 <0.001

Medication*Time 19.680 <0.001

Pain duration

Medication 2.200 0.138

Time 3.500 0.015

Medication*Time 4.440 0.218

Number of painkillers used

Medication 1.090 0.296

Time 9.420 <0.001

Medication*Time 3.730 0.292
*: Robust ANOVA. p<0.05 statistically significant (bold values).
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GON and SON blockades group exhibited significant 
differences between baseline and other time points, 
especially between the 1st and 6th months. Both groups 
experienced a notable reduction in pain duration and 
painkiller use over time. Similar to the literature, a 
significant reduction in pain intensity was observed in 
the GON and SON blockades (12, 13).

Pain related to migraine and other headaches 
results from the activation of neurosensors in the 
dura mater and intracranial blood vessels, such as the 
trigeminocervical complex, which includes the central 

projection of the trigeminal nucleus caudalis (16–19). 
Migraine treatment involves a process that incorporates 
both pharmacological and non-pharmacological 
approaches. Preventive treatment is necessary when 
migraine attacks, have unbearable frequency and are 
long-lasting, severe, unresponsive to acute medications, 
or associated with neurological symptoms such as 
hemiparesis or prolonged aura. Moreover, preventive 
treatment generally improves the patient’s functionality, 
reduces healthcare costs and resources, and decreases 
the frequency and severity of migraine attacks (20).

Table 3: Descriptive statistics and multiple comparison results for parameters by medication and time

Amitriptyline GON and SON blockades Total

Mean±SD Median
(min–max) Mean±SD Median

(min–max) Mean±SD Median
(min–max)

Number of attacks (frequency)

Baseline 9.0±5.0 8.0 (3.0–15.0) 9.0±5.1 8.0 (2.0–15.0) 9.0±5.0 8.0 (2.0–15.0)a

1. month 5.3±4.2 4.0 (0.0–15.0) 5.1±4.3 3.5 (0.0–15.0) 5.2±4.2 4.0 (0.0–15.0)b

3. month 3.9±3.5 3.0 (0.0–11.0) 3.1±3.3 2.5 (0.0–15.0) 3.4±3.4 3.0 (0.0–15.0)bc

6. month 3.8±3.5 3.0 (0.0–11.0) 2.3±3.8 1.0 (0.0–15.0) 2.9±3.7 2.0 (0.0–15.0)c

Total 5.5±4.6 4.0 (0.0–15.0) 4.9±4.9 3.0 (0.0–15.0) 5.1±4.7 3.5 (0.0–15.0)

Number of painful days

Baseline 10.3±6.7 8.0 (3.0–33.0) 8.7±5.2 8.0 (2.0–15.0) 9.4±5.9 8.0 (2.0–33.0)a

1. month 5.3±4.2 4.0 (0.0–15.0) 5.1±4.3 3.5 (0.0–15.0) 5.2±4.2 4.0 (0.0–15.0)b

3. month 3.9±3.5 3.0 (0.0–11.0) 3.1±3.3 2.5 (0.0–15.0) 3.4±3.4 3.0 (0.0–15.0)bc

6. month 3.8±3.5 3.0 (0.0–11.0) 2.4±3.8 1.0 (0.0–15.0) 3.0±3.7 2.0 (0.0–15.0)c

Total 5.8±5.3 4.0 (0.0–33.0) 4.8±4.8 3.0 (0.0–15.0) 5.3±5.1 3.5 (0.0–33.0)

Pain intensity (VAS)

Baseline 8.3±1.4 8.0 (5.0–10.0)A 8.3±0.9 8.0 (7.0–10.0)A 8.3±1.1 8.0 (5.0–10.0)a

1. month 7.0±2.3 8.0 (0.0–10.0)AB 5.9±2.0 6.0 (0.0–9.0)BC 6.4±2.2 7.0 (0.0–10.0)b

3. month 6.2±3.2 7.0 (0.0–10.0)ABC 4.6±3.0 5.5 (0.0–9.0)CD 5.3±3.2 6.0 (0.0–10.0)b

6. month 5.9±3.6 7.0 (00–10.0)ABCD 3.2±3.0 3.5 (0.0–9.0)D 4.4±3.5 5.0 (0.0–10.0)b

Total 6.8±2.9 8.0 (0.0–10.0) 5.5±3.0 6.0 (0.0–10.0) 6.1±3.0 7.0 (0.0–10.0)

Pain duration

Baseline 22.0±22.3 12.0 (3.0–72.0) 22.8±25.1 12.0 (1.0–72.0) 22.5±23.7 12.0 (1.0–72.0)a

1. month 12.4±16.3 6.0 (0.0–72.0) 8.5±13.0 5.0 (0.0–72.0) 10.2±14.5 6.0 (0.0–72.0)b

3. month 10.2±11.8 6.0 (0.0–48.0) 6.7±10.4 3.0 (0.0–48.0) 8.2±11.0 3.0 (0.0–48.0)b

6. month 10.2±11.8 6.0 (0.0–48.0) 4.5±9.5 1.0 (0.0–48.0) 7.0±10.8 2.0 (0.0–48.0)b

Total 13.7±16.6 8.0 (0.0–72.0) 10.6±17.2 4.0 (0.0–72.0) 12.0±17.0 6.0 (0.0–72.0)

Number of painkillers used

Baseline 9.3±4.4 9.0 (0.0–15.0) 10.1±5.1 10.0 (0.0–15.0) 9.7±4.8 10.0 (0.0–15.0)a

1. month 6.0±5.0 5.0 (0.0–15.0) 4.3±5.0 3.0 (0.0–15.0) 5.1±5.0 3.0 (0.0–15.0)b

3. month 4.6±4.3 3.0 (0.0–15.0) 2.9±3.9 2.0 (0.0–15.0) 3.7±4.1 2.0 (0.0–15.0)b

6. month 4.4±4.4 3.0 (0.0–15.0) 2.5±4.4 1.0 (0.0–15.0) 3.4±4.5 1.0 (0.0–15.0)b

Total 6.1±4.9 5.0 (0.0–15.0) 5.0±5.5 3.0 (0.0–15.0) 5.5±5.3 3.0 (0.0–15.0)
There is no difference between time periods with the same lowercase letters (a, b, c, d). There is no difference between medication and time interaction with the same 
uppercase letters (A, B, C, D).
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A migraine-preventive drug can have the 
ability to raise the migraine activation threshold 
centrally or peripherally. These drugs can reduce 
migraine generator activation, increase central 
antinociception, raise thresholds for spreading 
depression, or stabilize sensitive migraine-
prone nervous systems by altering serotonergic 
or sympathetic tone (21). It was suggested that 
downregulation of the 5HT2 receptor or regulation 
of serotonergic neuron discharge might help prevent 
migraine attacks (11). Amitriptyline downregulates 
both 5HT2 and B-adrenergic receptors (22).

Local anesthetics block sodium channels reversibly 
by causing depolarization in nerve fibers that transmit 
pain signals, especially by blocking sodium channels 
in nerve fibers, thereby preventing the transmission 
of pain signals (23). The GON consists of sensory 
fibers stemming from the C2 level, covering the 
front and top of the head. Dural afferents and GON 
afferents establish anatomical connections, and 
more importantly, these connections are functionally 
related in terms of mutual excitability changes (19, 24). 
The SON is a branch of the first part of the trigeminal 
nerve and provides sensory innervation to the upper 
eyelid, forehead, and hair during a migraine attack 
(25). Numerous studies reported that peripheral nerve 
blockade of the GON (Greater Occipital Nerve) and 
SON (Supraorbital Nerve) effectively treats acute and 
chronic migraines (9–14). Until now, there has been 
no standard for drug dosage application methods 
or frequency regarding GON and SON blocks. 
Although the American Headache Society made 
recommendations for the application of GON blocks, 
due to the lack of randomized controlled studies, there 
has been no consensus on the amount to be applied 
or the frequency of treatment (26). Many studies also 
showed that repeated blockade is effective (27–29).

Karacan Golen et al. (14) administered GON (Greater 
Occipital Nerve) blockade with medical prophylaxis 
to 60 patients with chronic migraines and only GON 
blockade to 74 patients in two groups, with 6 sessions 
every 10 days for 3 months. Considering the results 
reported in their study, it was found that the duration 
of attacks, the frequency of attacks, the number of 
analgesic uses, VAS, and MIDAS (Migraine Disability 
Assessment) scores significantly decreased in the 
first and third months when compared to the pre-
treatment period. In terms of headache parameters, no 
statistically significant difference was found between 
the two groups. It was shown that GON blockade is 
effective even without medical prophylaxis (14).

In the present study, both groups showed a 
significant decrease in the frequency of pain and the 
number of painful days over time. The median pain 
intensity (VAS) score was lower in the GON group. 
Moreover, there were significant differences in VAS 
values between baseline and other time points 
and between the 1st and 6th months in GON and 
SON blockades due to drug and time interactions. 
Additionally, significant differences were observed 
between the baseline VAS value of amitriptyline and 
the VAS values at the 1st, 3rd, and 6th months, between 
the 1st month VAS value of amitriptyline and the 3rd and 
6th month VAS values of GON and SON, and between 
the 3rd month VAS value of amitriptyline and the 6th 
month VAS value of GON and SON. Previous studies 
also showed that GON and SON blockades improved 
VAS scores (9, 13).

Tepe and Tertemiz (30) compared the effectiveness 
of 5 sessions of GON blockade and GON+SON 
(Supraorbital Nerve-Supraorbital Sinus) blockades 
every 10 days in two groups of 82 patients who 
used an excessive amount of medication. They 
demonstrated that both methods reduced the need 
for analgesics and the duration of pain. Similarly, in 
the present study, analgesic use and pain duration 
significantly decreased in both groups during the 
6-month treatment period when compared to the 
pre-treatment period.

These findings indicate that, in this study 
comparing the efficacy of prophylactic treatment 
with amitriptyline and GON and SON blockades, the 
6-month follow-up and treatment were more effective 
in reducing pain intensity. Other pain assessment 
parameters were found to be similar to amitriptyline. 
Multicenter and larger-scale studies are needed to 
better understand the results of this study.

In the literature, very few side effects have been 
reported for GON and SON blockades. The most 
commonly reported side effects include sensitivity 
at the application site, vasovagal syncope, and 
nausea (12). In our study, these side effects were also 
observed. Sensitivity at the application site, short-
term mild pain in some patients, and occasionally 
dizziness were reported. However, no serious side 
effects were observed during or after the application. 
Consistent with the literature, it was concluded that 
GON and SON blockades are generally well-tolerated 
and do not cause serious side effects.

This study has some limitations. Firstly, the 
retrospective design relies on existing records, which 
may introduce biases and limit control over variables 
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and data consistency. Additionally, the relatively 
small study group may limit the generalizability 
of the findings and reduce the statistical power to 
detect differences between groups. The selection 
of patients based on specific criteria and existing 
records may lead to selection bias that could affect 
the results.

CONCLUSION

This study demonstrates that GON and SON blockades 
provide similar or superior results compared to 
amitriptyline in migraine treatment. These findings 
emphasize the consideration of these blockade 
methods as alternative options to traditional medical 
treatments. In the future, larger-scale prospective, 
randomized, and placebo-controlled studies are 
needed. Such studies can help us obtain more definitive 
conclusions regarding the long-term effectiveness 
and reliability of GON and SON blockades.
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