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Figure 1. Panel A. Integration of ON and SON in the trigeminocervical complex 

(TCC). Panel B. Human functional integration of ON and SON stimulation in the TCC 

[1]. Panel C. Effects of ON stimulation on responses of TCC neurons to dural stim [2].

Table 1. Results of literature review focusing on physiologic mechanisms 

underlying ON and SON stimulation relevant to migraine
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Figure 2. Panel A. Trigeminal and occipital afferent projections [3]. Panel 

B. Thalamic responses to ONS with trigeminal inputs [4]. Panel C. fMRI 

results from ON and SON stimulation – integration in the human PAG 

demonstrating relative somatotopic mapping with implications for target 

specific descending analgesia [5]

• A mechanistic search yielded n=19 papers for review and 

inclusion
• Clinical data have demonstrated the ability of 

occipital nerve (ON) stimulation to help prevent 

migraine

• Further work has also demonstrated that 

combined ON and supraorbital nerve (SON) 

stimulation may enhance clinical effects

• Anatomical projections from ON and SON are 

integrated at various sites in the spinal cord and 

brain

• Multiple important mechanism may underlie the 

clinical effectiveness of combined ON/SON

• We undertook a scoping review to better 

understand mechanisms potentially involved in 

treating migraine with simultaneous ON/SON

• A scoping literature review was performed to 

investigate physiologic mechanisms underlying 

combined ON and SON stimulation

• Literature databases including PubMed, 

EMBASE and Google Scholar were utilized

• Search data was updated in April 2024

• Primary articles were identified and triaged for 

analysis – sources focusing on basic and 

applied physiology were included

• Reviews, where available, were also utilized for 

reference mining and 

• Human and animal data were both accepted 

• Papers identified for review were analyzed for 

critical outcomes and primary findings

• Information was then compiled and broken 

down into spina and supraspinal mechanisms

• Mechanisms overlapping physiology relevant to 

migraine was noted and emphasized

• Relevance to clinical translation was also a 

focus of the analysis

• Multiple central mechanisms are likely involved in the 

prevention of migraine with combined ON/SON stimulation

• Spinal integration at the TCC of noxious trigeminal neural input 

with large fiber somatic inputs from the ON and SON can inhibit 

supra-spinal sensory projections (gate-like inhibition)

• Supra-spinal sensory processing nuclei in the thalamus, PAG 

and others may also be involved – somatic differentiation

• Broad anatomical coverage and CNS integration from combined 

stimulation sites may provide synergistic clinical benefit
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