Efficacy and Safety of Greater Occipital and Related Peripheral Nerve Blocks for Migraine in Pregnancy: A Systematic Review  
Lusajo Mwagobele¹, Daudi Gidion¹, Rahma Bakari¹, Philip Adebayo²

¹ Department of Obstetrics and Gynaecology, Aga Khan University, P.O. Box 125, Dar es Salaam, United Republic of Tanzania
² Department of Internal Medicine, Aga Khan University, P.O. Box 125, Dar es Salaam, United Republic of Tanzania
Corresponding author: Dr. Lusajo Mwagobele, MD,
Department of Obstetrics and Gynaecology, Aga Khan University.
Email: lusajo.mwagobele@scholar.aku.edu























Table of Contents
Supplementary Appendix 1: Complete Search Strategies	3
Supplementary Appendix 2: Detailed risk of bias assessments (domain-level judgments)	5
Supplementary Appendix 3: GRADE Evidence Profile with Detailed Rationale	7























[bookmark: _Toc220446105]Supplementary Appendix 1: Complete Search Strategies
Date of Search: 3 December 2025
Search Strategy: Pubmed
	
	Query
	Results

	#1
	Migraine Disorders [MeSH Terms]
	34,833

	#2
	migraine [tiab]
	46,916

	#3
	migraines [tiab]
	4,321

	#4
	"chronic migraine" [tiab]
	4,067

	#5
	migraineur
	3,435

	#6
	migraineurs [tiab]
	3,328

	#7
	#1 OR #2 OR #3 OR #4 OR #5 OR #6
	53,169

	#8
	Pregnancy [MeSH Terms]
	1,077,508

	#9
	Pregnant Women [MeSH Terms]
	17,342

	#10
	pregnan* [tiab]
	690,394

	#11
	antenatal [tiab]
	53,219

	#12
	antepartum [tiab]
	7,781

	#13
	gestation* [tiab]
	282,076

	#14
	gravid* [tiab]
	17,639

	#15
	maternal [tiab]
	366,733

	#16
	obstetric* [tiab]
	136,667

	#17
	#8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16
	1,472,415

	#18
	Nerve Block [MeSH Terms]
	28,799

	#19
	"greater occipital nerve block" [tiab]
	164

	#20
	"occipital nerve block" [tiab]
	248

	#21
	"occipital nerve blocks" [tiab]
	115

	#22
	GONB [tiab]
	50

	#23
	"GON block" [tiab]
	74

	#24
	"peripheral nerve block" [tiab]
	1,622

	#25
	"peripheral nerve blocks" [tiab]
	1,914

	#26
	"greater occipital nerve" [tiab]
	590

	#27
	#18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26
	30,601

	#28
	#7 AND #17 AND #27
	10

	#29
	#28 NOT (animals [MeSH Terms] NOT humans [MeSH Terms])
	10








Search Strategy: Embase, Date of Search: 3 December 2025
	#
	Query
	Results

	#1
	'migraine'/exp
	94,903

	#2
	migraine:ti,ab
	74,792

	#3
	migraines:ti,ab
	7,652

	#4
	'chronic migraine':ti,ab
	8,707

	#5
	migraineur:ti,ab
	297

	#6
	migraineurs:ti,ab
	5,527

	#7
	#1 OR #2 OR #3 OR #4 OR #5 OR #6
	103,067

	#8
	'pregnancy'/exp
	988,613

	#9
	'pregnant woman'/exp
	147,262

	#10
	pregnan*:ti,ab
	936,573

	#11
	antenatal:ti,ab
	75,854

	#12
	antepartum:ti,ab
	11,293

	#13
	gestation*:ti,ab
	406,635

	#14
	gravid*:ti,ab
	25,982

	#15
	maternal:ti,ab
	477,785

	#16
	obstetric*:ti,ab
	203,130

	#17
	#8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16
	1,729,140

	#18
	'nerve block'/exp
	67,203

	#19
	'greater occipital nerve block':ti,ab
	278

	#20
	'occipital nerve block':ti,ab
	458

	#21
	'occipital nerve blocks':ti,ab
	304

	#22
	gonb:ti,ab
	107

	#23
	'gon block':ti,ab
	140

	#24
	'peripheral nerve block':ti,ab
	2,554

	#25
	'peripheral nerve blocks':ti,ab
	3,831

	#26
	'greater occipital nerve':ti,ab
	978

	#27
	#18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26
	68,138

	#28
	#7 AND #17 AND #27
	73

	#29
	#28 NOT ('animal'/exp NOT 'human'/exp)
	73
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A. Bushman et al. 2023 (Randomized Controlled Trial) — RoB-2 Assessment
	Domain
	Judgment
	Rationale

	D1: Randomization process
	Low risk
	Computer-generated randomization sequence; allocation concealment maintained until enrollment

	D2: Deviations from intended interventions
	Some concerns
	Open-label design; participants aware of treatment allocation; however, deviation from protocol unlikely to affect outcome

	D3: Missing outcome data
	Low risk
	Complete outcome data available for primary endpoint; minimal dropout

	D4: Measurement of the outcome
	Some concerns
	Outcome assessors not blinded; outcome (pain score) is subjective and patient-reported; knowledge of intervention could influence reporting

	D5: Selection of the reported result
	Low risk
	Outcomes pre-specified; reported as planned; no evidence of selective reporting

	Overall
	Some concerns
	Primary concern relates to lack of blinding, which is unavoidable for this intervention; sensitivity analyses support robustness of findings



B. Smirnoff et al. 2025 (Retrospective Cohort) — ROBINS-I Assessment
	Domain
	Judgment
	Rationale

	D1: Bias due to confounding
	Moderate risk
	No formal adjustment for confounders; chronic vs episodic migraine status may influence outcomes; trimester of treatment varied

	D2: Bias in selection of participants
	Moderate risk
	Retrospective identification from clinic records; patients selected based on having received GONB, not randomly

	D3: Bias in classification of interventions
	Low risk
	Intervention clearly documented; standardized protocol used

	D4: Bias due to deviations from intended interventions
	Low risk
	No evidence of co-interventions that would bias results

	D5: Bias due to missing data
	Low risk
	Complete data for primary outcomes; minimal missing values

	D6: Bias in measurement of outcomes
	Moderate risk
	Retrospective chart review; pain scores obtained from clinical documentation; potential recall bias for medication use

	D7: Bias in selection of reported result
	Low risk
	Outcomes appear to be reported as collected; no evidence of selective reporting

	Overall
	Moderate risk
	Primary concerns relate to observational design, potential confounding, and retrospective outcome ascertainment




C. Hamilton and Robbins 2019 (Retrospective Cohort) — ROBINS-I Assessment

	Domain
	Judgment
	Rationale

	D1: Bias due to confounding
	Serious risk
	No adjustment for confounders; GONB used only in refractory patients, introducing selection by severity

	D2: Bias in selection of participants
	Serious risk
	Retrospective; patients receiving GONB were a highly selected subset (6%) who failed other treatments

	D3: Bias in classification of interventions
	Low risk
	Intervention documented in records

	D4: Bias due to deviations from intended interventions
	Moderate risk
	Co-interventions common in this population; multiple treatments often administered

	D5: Bias due to missing data
	Moderate risk
	Limited outcome data specific to GONB recipients

	D6: Bias in measurement of outcomes
	Serious risk
	No standardized outcome assessment for GONB recipients; outcomes not formally quantified

	D7: Bias in selection of reported result
	Moderate risk
	Limited reporting of GONB-specific outcomes

	Overall
	Serious risk
	Study not designed to evaluate GONB; data on nerve block recipients are limited and subject to multiple biases




D. Govindappagari et al. 2014 — ROBINS-I Assessment
	ROBINS-I domain
	Judgment
	Rationale

	D1: Bias due to confounding
	Serious risk
	No comparator group was included, and treatment was administered to women with treatment-refractory migraine. Disease severity, prior treatment failure, and indication for individual nerve blocks could therefore influence observed outcomes independently of the intervention.

	D2: Bias in selection of participants into the study
	Moderate risk
	Selection was based on clinical treatment decisions and treatment refractoriness rather than a prespecified comparative design.

	D3: Bias in classification of interventions
	Low risk
	The clinical records documented the peripheral nerve blocks performed, including the nerves targeted and local anesthetic used..

	D4: Bias due to deviations from intended interventions
	Moderate risk
	The intervention consisted of individualized peripheral nerve-block regimens involving different combinations of occipital and other pericranial nerves. Other migraine treatments and repeated procedures may also have been used, limiting attribution of observed effects to a single intervention.

	D5: Bias due to missing data
	Moderate risk
	Incomplete reporting for some outcomes and follow-up periods.

	D6: Bias in measurement of outcomes
	Moderate risk
	Pain outcomes were derived from clinical records and were not assessed using a standardized blinded outcome-assessment process. The timing and completeness of outcome measurement varied according to clinical circumstances.

	D7: Bias in selection of the reported result
	Moderate
	The absence of a prespecified comparative analysis makes selective reporting of available outcomes difficult to exclude.

	Overall risk of bias
	Serious
	The absence of a comparator, highly selected treatment-refractory population, heterogeneous interventions, retrospective outcome assessment, and limited reporting substantially restrict causal interpretation.
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Supplementary Appendix 3: GRADE Evidence Profile with Detailed Rationale

Outcome 1: Pain Reduction at 2 Hours
	GRADE Domain
	Judgment
	Detailed Rationale

	Risk of bias
	Downgrade 1 level (Serious)
	Evidence includes one RCT with some concerns (lack of blinding) and one retrospective cohort with moderate risk of bias

	Inconsistency
	No downgrade
	Both studies show consistent direction of effect (pain reduction with GONB)

	Indirectness
	No downgrade
	Population (pregnant women with migraine), intervention (GONB), and outcomes (pain scores) directly match the review question

	Imprecision
	Downgrade 1 level (Serious)
	Total sample size is small (n=92 across studies); confidence intervals not reported in observational study; RCT not powered for this outcome

	Publication bias
	No downgrade
	Too few studies to formally assess; no strong suspicion

	Starting certainty
	Low (observational + RCT)
	

	Upgrades
	None applicable
	

	Final certainty
	LOW (⊕⊕◯◯)
	Downgraded from moderate/low due to risk of bias and imprecision





Outcome 2: Pain Reduction at 1 Hour

	GRADE Domain
	Judgment
	Detailed Rationale

	Risk of bias
	No downgrade
	Based on single RCT with some concerns; open-label design is inherent to intervention

	Inconsistency
	Not applicable
	Single study

	Indirectness
	No downgrade
	Direct evidence

	Imprecision
	Downgrade 1 level (Serious)
	Single study with 62 participants; confidence intervals cross clinically meaningful thresholds

	Publication bias
	No downgrade
	Single study

	Starting certainty
	High (RCT)
	

	Final certainty
	LOW (⊕⊕◯◯)
	Downgraded for imprecision



Outcome 3: Need for Rescue Medication

	GRADE Domain
	Judgment
	Detailed Rationale

	Risk of bias
	Downgrade 1 level (Serious)
	Observational study relies on patient recall; RCT outcome is healthcare utilization (proxy measure)

	Inconsistency
	No downgrade
	Consistent direction of effect

	Indirectness
	No downgrade
	Outcomes are clinically relevant

	Imprecision
	Downgrade 1 level (Serious)
	Small sample sizes

	Publication bias
	No downgrade
	

	Starting certainty
	Low
	

	Final certainty
	LOW (⊕⊕◯◯)
	




Outcome 4: Maternal Adverse Events

GRADE Domain	Judgment	            Detailed Rationale
	Risk of bias
	Downgrade 2 levels (Very serious)
	Safety outcomes from observational studies with serious methodological limitations; reporting may be incomplete

	Inconsistency
	No downgrade
	Consistent absence of serious events

	Indirectness
	No downgrade
	Direct evidence

	Imprecision
	Downgrade 2 levels (Very serious)
	Very small total sample size (n<100 exposed); insufficient power to detect rare adverse events; absence of events does not prove safety

	Publication bias
	No downgrade
	Possible under-reporting of adverse events in observational studies, but no strong evidence

	Starting certainty
	Low (observational)
	

	Final certainty
	VERY LOW (⊕◯◯◯)
	Downgraded for risk of bias and imprecision




Outcome 5: Obstetric Complications

	GRADE Domain
	Judgment
	Detailed Rationale

	Risk of bias
	Downgrade 2 levels (Very serious)
	Observational designs; no systematic ascertainment of obstetric outcomes; potential for incomplete capture

	Inconsistency
	No downgrade
	

	Indirectness
	No downgrade
	

	Imprecision
	Downgrade 2 levels (Very serious)
	Sample sizes insufficient to detect uncommon complications (e.g., 13% preterm birth in one cohort with n=30 provides no precision)

	Publication bias
	No downgrade
	

	Starting certainty
	Low
	

	Final certainty
	VERY LOW (⊕◯◯◯)
	




Outcome 6: Neonatal Outcomes

	GRADE Domain
	Judgment
	Detailed Rationale

	Risk of bias
	Downgrade 2 levels (Very serious)
	Outcomes ascertained retrospectively; no standardized neonatal assessment; long-term follow-up absent

	Inconsistency
	No downgrade
	

	Indirectness
	No downgrade
	

	Imprecision
	Downgrade 2 levels (Very serious)
	Cannot exclude rare but important harms (e.g., neurodevelopmental effects) with available sample size

	Publication bias
	No downgrade
	

	Starting certainty
	Low
	

	Final certainty
	VERY LOW (⊕◯◯◯)
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