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Abstract
Background
Migraine is a common primary headache disorder with different treatment modalities emerging as ultrasound guided peripheral nerve blocks. We compared the efficacy and safety of ultrasound guided bilateral sphenopalatine ganglion (SPG) block versus bilateral greater occipital nerve (GON) block, in chronic resistant migraine patients and controls.

Methods
This study was an interventional randomized controlled trial, including 53 patients, 22 in sphenopalatine ganglion arm, 21 greater occipital nerve arm and 10 in sham group. All patients were assessed initially by headache diary (for 3 months), HIT-6 and MIDAS scales. The patients (blindly allocated) underwent nerve block ultrasound guided, then followed up after one month by headache diary and HIT- 6 scale and three months by MIDAS. Results were analysed on SPSS, using mixed AVOVA and Tukey’s Post-Hoc analysis, Fisher’s exact and paired t-test.

Results
The two groups were matched as regards the gender, age, type of migraine, frequency and years lived with headache. The study revealed that GON and SPG block, were equally effective (p < 0.05) as regards reducing the headache diary parameters, as well as the total pain index and the functional impact on HIT-6 and MIDAS scale. SPG block was more effective in patients with autonomic manifestations and temporal location of pain.

Conclusion
Ultrasound guided SPG is as effective as GON as a treatment modality for chronic resistant migraine and may be more useful in the presence of autonomic manifestations and temporal location of pain.
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Background
Peripheral nerve blocks have evolved over the past decades as an effective line of treatment for various types of resistant and refractory headaches and is increasingly being used among headache specialists. They are considered a safe and effective alternative to conventional medical treatment in patients with significant co-morbidities, or when use of medical treatment isn’t safe or limited by pregnancy or lactation and in those intolerant to the side effects [1].
Studies on nerve block in migraine often involve chronic migraine (CM) (> 15 headache days/month, 8 of which are migraine, for 3 months), and its more challenging subtype, chronic resistant migraine, defined according to the European headache federation as resistance or intolerance to three lines of effective migraine treatment [2].
The most studied nerve block for chronic migraine (CM) is that of the greater occipital nerve (GON) [3]. The GON originates from the dorsal rami of the 1st three cervical roots, relaying at the spinal nucleus of trigeminal forming cervical-trigeminal complex. Recently, a meta-analysis showed that GON intervention could significantly reduce pain intensity and analgesic medication consumption in migraine [4] and another study showed significant reduction in calcitonin gene related peptide (CGRP) levels among migraine patients compared to placebo [5]. Ultrasound guided GON block at the level of C2 in comparison to distal GON block shows a higher response rate in terms of the number of severe attacks and analgesic consumption [6].
Another commonly studied nerve block is that of the sphenopalatine ganglion (SPG), as the SPG is a major relay station in the trigemino-vascular network that mediates the autonomic activity associated with migraine along with vasodilatation of the meningeal blood vessels [7]. SPG block was shown to be effective for the chronic resistant migraine, yet most studies assessed its efficacy through trans-nasal approach or supra-zygomatic injection in acute management [8, 9].
Percutaneous infra-zygomatic approach using fluoroscopy-guided needle placement has been used for direct administration of the drugs to the SPG rather than diffusion across mucous membranes as in the trans-nasal approach [10]. The most common indication for this procedure has been cluster headache [11]. The use of ultrasound-guided techniques instead of fluoroscopy-based imaging, is considered a safer alternative and with no need for contrast injection [12].
In this study we compared the efficacy and safety of ultrasound guided infra-zygomatic SPG block to that of ultrasound-guided proximal GON block in chronic resistant migraine patients and controls.

Methods
This study was a randomized controlled trial, recruiting patients attending the headache clinic at Ain Shams University hospitals (A tertiary hospital serving Eastern Greater Cairo) from March 2022 till March 2024.
The patients recruited were > 18 years of age with a diagnosis of chronic resistant migraine (suffering > 15 headache days/month, 8 of which are migraine, for 3 months, being resistant or intolerant to three lines of effective migraine treatment, according to EHF consensus criteria [2]). We excluded patients who underwent previous nerve blocks or had bleeding tendency or infection at site of injection and patients with any CNS disorders causing brain lesions, or presence of other types of headaches, or history of significant head trauma.
Study procedures
All eligible patients were interviewed with a semi-structured questionnaire for the age, gender, and years lived with headache. Patients underwent full neurological examination as well as fundus assessment to rule out idiopathic intracranial hypertension being a cause for resistant migraine.
Patients were initially assessed by headache diary (over past 3 months) as regards the frequency, character and duration of the headaches, and the pattern of usage of analgesics, the number of tablets used/day and number of days/month and the severity of pain by NRS-11 [13],. Total Pain Burden (TPB) score was calculated as the product of the frequency, duration, and intensity of the attacks [14]. The impact of headache on functionality and quality of life was assessed by HIT-6 [15] and MIDAS Arabic version [16, 17] scales. The presence or absence of cranial autonomic symptoms was recorded. Up to 70% of chronic migraine patients have autonomic manifestations similar to those of autonomic cephalalgias such as lacrimation, eye congestion, ptosis, facial sweating, nasal congestion and rhinorrhea [18].
Patients underwent SPG block (group 1), GON block (group 2) or sham SPG injection (group 3) only once during the study. The procedures were performed by well-trained neurologists.
Ultrasound-guided SPG block was done via the lateral infra-zygomatic approach with a linear 4-12 MHz probe (Esaote My Lab Five, Italy) adjusted at lowest frequency, to visualize the configuration of the sphenopalatine fossa. The lateral pterygoid plate (a hyperechoic transverse line) form the floor, the mandibular processes anteriorly and posteriorly (hypoechoic vertical shadows) and through the mandibular notch the ultrasound waves penetrate to visualize the lateral pterygoid muscle (a triangular hypoechoic shadow overlying the pterygoid plate), the deep head of masseter (lying superior and anterior to pterygoid muscle) with the sphenopalatine ganglion located at the anterior apex of the lateral pterygoid muscle (Fig. 1). The patient was placed in supine position, the mandibular notch was identified by asking the patient to open his mouth while palpating the area just anterior and inferior to the acoustic auditory meatus. Once identified, the probe was placed transversely over the notch to visualize the sphenopalatine fossa, and the patient was asked to hold his mouth open. The vessels were visualized by colour mode to avoid any vascular injury and using a 22-gauge spinal needle, the sphenopalatine ganglion was approached by out-of-plane technique. 1 ml of lidocaine was injected subcutaneously at the injection site using U-100 31G needle as a local anaesthetic. Patients were injected on each side by either long-acting steroids triamcinolone or betamethasone, along with 1 ml of lidocaine 2%, with total amount of injected fluids being 4 ml on each side.
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Fig. 1Ultrasound Image of the Sphenopalatine fossa anatomy. Anatomy of the sphenopalatine fossa as seen by ultrasound transverse plane infra-zygomatic approach. (live image). (A): The Coronoid process, (B): The Condylar process, (1): lateral pterygoid muscle, (2): temporalis muscle, (3) masseter muscle, (arrow): the lateral pterygoid plate, (star): is the target point (SPG)


We added corticosteroids to the local anaesthetic based on the hypothesis that it contributes a potential anti-inflammatory effect related to the release of inflammatory cytokines following trigeminal activation. Meta-analyses have reported that while some studies found no significant benefit, others demonstrated an additional clinical advantage when steroids were combined with local anaesthetics [4, 19].
At our centre, no serious adverse events related to either particulate and non-particulate steroid use have been reported in similar procedures. Additionally, we took several precautions to minimize the risk of vascular injury, including the use of colour Doppler imaging during the injection to identify and avoid nearby vessels, as well as performing negative aspiration prior to injection to reduce the risk of intravascular administration. Moreover, previous studies have reported the use of triamcinolone in similar settings without significant adverse events, which further supported our decision to include it in our protocol [20].
Ultrasound-guided GON block was performed using the same probe and ultrasonography device, where the probe was placed at the superior nuchal line, at level of C2, visualizing a vertical hypoechoic shadow of C2 transverse process and from deep to superficial the following layers were identified; C2 lamina (hyperechoic horizontal line), Obliqus capitis and semispinalis capitis muscles, with splenius capitis and trapezius being most superficial. The fascial thickness between the obliqus capitis inferiorly and the semispinalis capitis superiorly contained the greater occipital artery that was visualized as a pulsatile structure by B-mode and confirmed using colour doppler mode with the nerve located medial to the artery. Using a 3 ml 24-gauge needle, the GON was approached by in-plane technique from lateral to medial (Fig. 2) and patient was injected on each side using the same long-acting steroids and lidocaine mix.
For the sham group, patients were injected by normal saline using the same technique for SPG block.
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Fig. 2Ultrasound image of greater occipital nerve anatomy. Anatomy of the greater occipital nerve as illustrated by ultrasound transverse plane at level of C2 (live image). 1: Obliqus capitis muscle, 2: semispinalis capitis muscle, 3: splenius capitis muscle, white arrow: the lamina of C2, orange arrow: the fascia containing the GON and artery (target point)


The patients were reassessed after 1 month by the headache diary, NRS-11 and HIT- 6 scale and after 3 months by MIDAS, with maintaining the preventive medications fixed, either the type or dose, before and after the intervention.
The response of the patients in reduction of number of headache days per month was classified as good (> 50%), poor (< 50%) and no response.

Statistical methods
The sample size was calculated using PASS 11.0 program (www.​ncss.​com/​software/​pass/​) to be ≥ 50 patients in 3 groups; Group 1 (≥ 20 patients) and Group II (≥ 20 patients) and Sham group (≥ 10 patients) achieve 81% power with a significance level (alpha_ of 0.05000 using a two sided two-sample t-test). Simple Randomization method was used using the Research Randomizer software (Scott Plous, Wesleyan University, USA).
Statistical package for Social Science (SPSS 27, IBM, USA) was used for all analyses. Comparisons were done using mixed-model ANOVA test to assess the statistical significance of the difference between the three study groups. Tukey’s Post Hoc Test was used for comparisons of all possible pairs of group means. Fisher’s exact test was used to examine the relationship between two qualitative variables when the expected count was less than 5 in more than 20% of cells, and Paired t-test was used to assess the statistical significance of the difference between two means measured twice for the same study group. Level of significance was set as p > 0.05: Non-significant and p < 0.05: Significant.


Results
Out of 250 patients screened, 80 cases were eligible, and 27 cases were excluded either due to refusal to participate in the study (N = 20) or due to narrow mandibular notch (N = 3), poor sonographic view (N = 3) and TMJ disorders (N = 1). The remaining 53 patients were randomly assigned to the 3 groups (22, 21 and 10 respectively).
As regards the descriptive characteristics of the study population there was no difference between groups as regards age, gender, diagnosis, and years lived with headache among the three groups (Table 1). There was also no difference between groups initially as regards the number of headache days per month, intensity on NRS scale and duration in hours of headache attacks, the medication overuse (number of days/month with analgesic consumption) or the functional impact by HIT-6 (Table 2).
Table 1Descriptive analysis of the sociodemographic data and the clinical features of the recruited patients among each group


	 	Group
	P

	Sham group
(N = 10)
	SPG group
(N = 22)
	GON group
(N = 21)

	Mean ± SD
N (%)
	Mean ± SD
N (%)
	Mean ± SD
N (%)

	Age
	35.2 ± 8.8
	37.32 ± 10.74
	30.62 ± 11.28
	0.124

	Years of headache
	9.1 ± 4.86
	6.25 ± 5.07
	9.57 ± 10.24
	0.326

	Gender
	Male
	1 (10%)
	3 (13.64%)
	1 (4.76%)
	0.831

	Female
	9 (90%)
	19 (86.36%)
	20 (95.24%)

	Diagnosis
	Chronic migraine without aura
	9 (90%)
	19 (86.36%)
	17 (80.95%)
	0.89

	Chronic migraine with aura
	1 (10%)
	3 (13.64%)
	4 (19.05%)

	Site
	Temporal
	 	11 (50%)
	11 (52.4%)
	0.374

	Occipital
	4 (18.2%)
	7 (33.3%)

	Temporal and occipital
	7 (31.8%)
	3 (14.3%)

	Side
	Unilateral
	2 (9.1%)
	2 (9.5%)
	1.00

	Bilateral
	20 (90.9%)
	19 (90.5%)

	Autonomic Manifestation
	None
	14 (63.6%)
	19 (90.5%)
	0.069

	Yes
	8 (36.4%)
	2 (9.5%)


SPG: Sphenopalatine Ganglion, GON: Greater Occipital Nerve, SD: Standard Deviation



At 1 month, there was a statistically significant improvement in all the parameters of the headache diary in SPG and GON groups compared to sham group. Post-hoc analysis showed that there was, however, no difference between either type of block (Table 2) (Fig. 3).
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Fig. 3The change in headache diary parameters after nerve block in each study group. Reduction of headache frequency, intensity, duration, and total pain index in the active groups compared to placebo group (blue line), with non-significant difference between SPG (green line) and GON (red line) group


Table 2Comparative analysis of the different headache diary parameters and functional impact scores


	 	Group
	One Way ANOVA

	Sham group
(N = 10)
	SPG group
(N = 22)
	GON group
(N = 21)

	Mean ± SD
	Mean ± SD
	Mean ± SD
	value
	p-value

	Number of Headache days
	Initial
	28.8 ± 1.07
	28.18 ± 0.72
	28.43 ± 0.74
	0.117
	0.890

	Follow up
	28.2 ± 2.66
	13.68 ± 1.79
	15.71 ± 1.84
	10.787
	< 0.001

	Pairwise comparison
	p-value
	0.82
	< 0.001
	< 0.001
	 
	Duration in hours
	Initial
	24 ± 3.3
	28.09 ± 2.23
	22.43 ± 2.28
	1.643
	0.204

	Follow up
	24 ± 3.81
	12.86 ± 2.57
	10.92 ± 2.63
	4.224
	0.020

	Pairwise comparison
	p-value
	1.00
	< 0.001
	< 0.001
	 
	Intensity
	Initial
	9.2 ± 0.29
	9.09 ± 0.2
	8.9 ± 0.2
	0.403
	0.670

	Follow up
	9.2 ± 0.53
	5.14 ± 0.36
	5.33 ± 0.37
	22.422
	< 0.001

	Pairwise comparison
	p-value
	1.00
	< 0.001
	< 0.001
	 
	Total Pain Index
	Initial
	6348 ± 692.07
	6954.55 ± 466.59
	5746.29 ± 477.57
	1.638
	0.205

	Follow up
	6218.4 ± 555.18
	1207.68 ± 374.3
	1547.1 ± 383.11
	31.094
	< 0.001

	Pairwise comparison
	p-value
	0.859
	< 0.001
	< 0.001
	 
	No. of Analgesic tablets
	Initial
	3.2 ± 0.62
	4 ± 0.41
	3.24 ± 0.42
	1.019
	0.368

	Follow up
	3.2 ± 0.28
	1.55 ± 0.19
	1.19 ± 0.19
	18.582
	< 0.001

	Pairwise comparison
	p-value
	1.00
	< 0.001
	< 0.001
	 
	No. of days/month
	Initial
	28.8 ± 2
	28.86 ± 1.35
	25.95 ± 1.38
	1.322
	0.276

	Follow up
	28.2 ± 2.74
	9.23 ± 1.85
	9.38 ± 1.89
	19.264
	< 0.001

	Pairwise comparison
	p-value
	0.834
	< 0.001
	< 0.001
	 
	MIDAS score in days
	Initial
	111.3 ± 17.19
	108.27 ± 11.59
	76.43 ± 11.87
	2.316
	0.109

	Follow up
	111.3 ± 14.63
	38.09 ± 9.86
	30.14 ± 10.09
	11.424
	< 0.001

	Pairwise comparison
	p-value
	1.00
	< 0.001
	< 0.001
	 
	HIT-6 score
	Initial
	69.8 ± 1.34
	72.91 ± 0.9
	71.95 ± 0.92
	1.862
	0.166

	Follow up
	69.8 ± 3.3
	54.95 ± 2.23
	54.48 ± 2.28
	8.480
	0.001

	Pairwise comparison
	p-value
	1.00
	< 0.001
	< 0.001
	 

*One Way ANOVA test of significance (f) – Post-hoc analysis was significant between (Sham Vs. SPG and GON groups); ** paired t-test
SPG: Sphenopalatine Ganglion, GON: Greater Occipital Nerve, SD: Standard Deviation



As regards the functional impact of migraine in the SPG and GON block groups compared to sham group, there was significant reduction in HIT-6 total score after 1 month (p < 0.001), yet post-hoc analysis showed absence of difference between either of the active groups (Table 2) (Fig. 4).
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Fig. 4The change in functional impairment scales score after nerve block in each study group. Reduction in the scores of HIT-6 and MIDAS scales in the active groups compared to placebo group (blue line), with no significant difference between SPG (green line) and GON (red line) group


At 3 months, the MIDAS scale scores showed significant reduction in SPG group and GON group compared to sham group (p < 0.001), with non-significant difference between the active groups (Table 2) (Fig. 4).
The presence of autonomic symptoms (lacrimation, nasal congestion, ear fullness and vertigo) favoured a better outcome in the SPG group, showing a statistically significant improvement compared to greater occipital block (Table 3) (Fig. 5).
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Fig. 5Responders rate among the two active groups in relation to autonomic manifestations. Difference in response according to headache days in the SPG group (right image) and GON group (left image) in relation to presence of autonomic manifestations


Table 3Comparison of the response in relation to autonomic manifestations among the two groups


	Type of block
	Response
	Autonomic Manifestations
	Fisher’s exact test

	None
	Yes
	P-value

	GON
	Response according to headache days
	Non-Responder
	10 (52.6%)
	0 (0%)
	0.262

	Good responder
	9 (47.4%)
	2 (100%)

	Total
	19 (100%)
	2 (100%)

	SPG
	Response according to headache days
	Non-Responder
	7 (50%)
	0
	0.020*

	Good responder
	7 (50%)
	8 (100%)

	Total
	14 (100%)
	8 (100%)


SPG: Sphenopalatine ganglion, GON: Greater Occipital nerve



The response to type of block was also compared according to the location of pain, and although that the number of good responders among those with temporal pain was higher among SPG group compared to GON group (72.7% vs. 26.4% respectively), and those with occipital pain showed better rate of response to GON compared to SPG (71.4% vs. 50% respectively), yet these differences were not statistically significant in either group (p = 0.56 and 0.335 respectively) (Table 4) (Fig. 6).
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Fig. 6Responders rate among the two active groups in relation to site of pain. Difference in the response according to headache days in the GON group (left image) and the SPG group (right image) in relation to site of pain


Table 4Comparison of the response in relation to site of pain among the two groups


	Type of block
	Response
	Tender points site
	Fisher’s exact test

	Temporal
	Occipital
	p-value

	GON
	Response according to headache days
	Non-Responder
	7 (63.6%)
	2 (28.6%)
	0.335

	Good responder
	4 (36.4%)
	5 (71.4%)

	Total
	11 (100%)
	7 (100%)

	SPG
	Response according to headache days
	Non-Responder
	3 (27.3%)
	2 (50%)
	0.560

	Good responder
	8 (72.7%)
	2 (50%)

	Total
	11 (100%)
	4 (100%)


SPG: Sphenopalatine ganglion, GON: Greater Occipital nerve



Safety
The side effects reported by 90% of all cases was local pain at the site of injection that lasted from 24 to 48 h. For GON group, patients suffered transient post-procedural dizziness lasting for few minutes due to positioning during the procedure. For the SPG group, there was local bleeding during the procedure in 80% of the cases, that was controlled by minimal compression for 2 min, and post-procedural pain reported by 40% of cases in the TMJ due to maintenance of mouth opening during injection. This was relieved by simple analgesics within 48 to 72 h. They also reported facial swelling at injection site (30% of cases) relieved by hot fomentations within next 24 h.


Discussion
This study compared the efficacy and safety of ultrasound-guided SPG block and GON block in cases of chronic resistant migraine and showed that both types of nerve block were equally effective in improving the headache parameters (attack frequency, duration and intensity) and its impact on patients’ functionality and quality of life as assessed by HIT-6 and MIDAS scale. Despite that both types of block were equally effective, yet our results showed that patients with temporal pain or those suffering of autonomic manifestations showed better response to SPG block, while patients with occipital pain showed better response to GON block.
Ultrasound guided GON block at level of C2 was effective in improving all headache parameters in our study of chronic resistant patients. Abbas et al. similarly showed the efficacy of ultrasound guided GON block in a series of 40 chronic migraine patients on clinical parameters and CGRP levels [5].
Although distal GON block is more common, yet in our study we used the ultrasound-guided proximal block to ensure consistent delivery of the injectate directly to the greater occipital nerve (GON) in all patients, intending to minimize the impact of anatomical variations and reduce inter-operator differences, thereby enhancing the standardization and reproducibility of the technique throughout the study. Additionally, we hypothesized that targeting the GON at the proximal level, near its emergence from the C2 nerve root, might allow for a more effective blockade by achieving a broader spread of the injectate around the nerve trunk, potentially leading to better clinical outcomes compared to distal approaches. Notably, a recent study also demonstrated the feasibility, effectiveness and safety of the ultrasound-guided proximal GON block at the C2 level compared to distal block in migraine patients, further supporting the rationale for our chosen technique [21].
Also, another study conducted in Turkey in 2022 showed that proximal ultrasound guided GON block was as effective as distal block as a treatment modality for migraine patients, although they included episodic and chronic migraine patients and injected the recruited patients with bupivacaine bilaterally [6]. Furthermore, our study findings matched the study reported by Viganò et al. that assessed the effectiveness of GON block in chronic migraineurs on neurophysiological parameters by comparing the intensity dependant auditory evoked potentials slope (IDAP slope) pre and post treatment to healthy volunteers, as Auditory evoked potentials reflect central serotonin pathways, that was assumed to be disrupted in migraine patients leading to depressive symptoms. They showed a decrease in the steepness of the IDAP slope from baseline within 1 week of nerve block, reflecting elevation in serotonin firing, and a positive correlation to clinical improvement seen after 1 month of nerve block reflecting the role of nerve block in the modulating chronic migraine pathophysiology [22].
Our results are also consistent with a placebo-controlled trial that assessed distal GON block efficacy in chronic migraine patients and showed it to be effective compared to placebo. However, in our study we included resistant cases, and the patients were injected once during the study, compared to once/week for 4 successive weeks (4 sessions) in that study [23].
The current study also shows the effectiveness of ultrasound-guided SPG block through the infra-zygomatic approach, in improving all headache parameters with almost 50% reduction in number of headache days/month and reducing its functional impact significantly. This is similar to the results of a Turkish study in 2021 that assessed the effectiveness of SPG block for chronic resistant migraine patients, that showed significant reduction in the frequency, duration, and intensity of headache attacks over 8 weeks period, yet in our study the patients were injected once compared to 4 biweekly sessions through trans-nasal approach [8]. Moreover, the aforementioned study reported some side effects such as nasal bleeding, coughing, sneezing and discomfort during each session, with one case being excluded due to occurrence of vomiting during the procedure. The approach we used in the current study only caused local pain and swelling at site of injection that lasted around 24–48 h.
On the other hand, our study disagrees with another study by Cady et al. [24] that assessed the efficacy of SPG block through repeated trans-nasal approach sessions and showed no effect on either headache frequency, intensity or functional impact of migraine as assessed by HIT-6 scale compared to placebo. This contradictory result could be related to the approach of the procedure, as the ultrasound guided infra-zygomatic approach is a goal directed local injection, compared to the trans-nasal approach that depends on the diffusion of the drug from the applicator. Also, it could be related to the drugs being used in both studies, as in our study the block was achieved by lidocaine and steroids compared to bupivacaine only in that study.
Although the supra-zygomatic approach to SPG block may carry a lower risk of vascular adverse events, however, at our center, the infra-zygomatic approach is the standard technique routinely performed by our team, with extensive training and experience in its application. To further enhance safety, we performed the procedure under ultrasound guidance, which allowed for real-time visualization of surrounding vascular structures, and have not encountered any serious adverse events related to this approach in our clinical practice.
Studies that assessed the efficacy of GON block compared to placebo showed better response to the nerve block as showed in a narrative review about GON block in migraine prophylaxis that concluded that GON block is effective as preventive treatment for chronic migraine [25] and since our results showed a lack of superiority of GON over SPG block, therefore ultrasound guided SPG block may be an alternative in certain cases.
One study previously compared the efficacy of GON block to SPG block in chronic migraine [26]. They used the trans-nasal approach over 4 weekly sessions and similarly showed no difference between groups despite both blocks having a good response rate in reducing clinical parameters.
Also, another study that compared the efficacy of GON block and SPG block in episodic migraine [27], were patients also received the block weekly over 4 weeks then once/month for 2 months and showed better response to GON block in the 3rd month. This could be attributed to using the trans-nasal approach in the SPG block.
Moreover, our study was concerned with resistant cases, being a challenge in medical practice, aiming to eventually provide a feasible cost-effective alternative or adjunct to other more expensive approved lines of treatment as anti-CGRP and botulinum toxin A.
The trend for higher responder rate towards the SPG in cases with autonomic manifestations, could be explained by the SPG being part of the parasympathetic outflow responsible for the autonomic symptoms during the migraine attack, as evidenced by the effectiveness of SPG block in cases of trigeminal autonomic cephalalgia (TACs)/cluster headache [28, 29].
Our study is limited by the small number of patients. A larger sample may allow for identifying further subgroups of patients who could benefit from each technique. We have taken steps to ensure blinding of the patient to the treatment modality yet blinding of the physician was not feasible.

Conclusion
Both GON block and SPG block were effective in improving patients with chronic resistant migraine, with significant and clinically-meaningful reduction in headache frequency, intensity and in reducing functional impairment. There were no significant differences in efficacy between the two techniques and both were reasonably safe. Some patients may benefit more from SPG block, particularly those with cranial autonomic symptoms and with temporal location of pain.
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Abbreviations
	CM
	Chronic Migraine

	GON
	Greater Occipital Nerve

	SPG
	Sphenopalatine Ganglion

	NRS
	Numerical Rating Scale

	HIT-6
	Headache Impact test-6

	MIDAS
	Migraine Disability Assessment Scale

	TMJ
	Temporomandibular Joint

	TACs
	Trigeminal Autonomic Cephalalgias

	IDAP
	Intensity dependant auditory evoked potentials
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