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Methods

• Treatment of chronic migraine through 
electrical stimulation of the occipital 
nerves (ON) can be an effective way to 
reduce headache (HA) burden in 
migraine patients. 

• The addition of modulating trigeminal 
nerve (V1 branch) through supraorbital 
stimulation (SON) has also been utilized. 

• This two-target approach can 
potentially provide benefits that are not 
realized when targeting the somatic 
(occipital) or trigeminal (SON-V1) nerves 
independently.

• In June 2023, a systematic review was conducted to search for literature 
summarizing clinical findings from use of combined occipital and 
supraorbital trigeminal neural stimulation in the treatment of chronic 
migraine. 

• An a priori search protocol was constructed to utilize key MeSH terms 
and Boolean operators were selected to yield a broad range of database 
returns and then a selection process was implemented to filter to those 
items that were appropriate for inclusion and analysis. These terms 
included “migraine”, “occipital”, “supraorbital”, “stimulation”, 
“trigeminal”, “neuromodulation” and other related terms. The search 
protocol utilized established databases including PubMed (NLM), Google 
Scholar, Scopus, Cochrane, Web of Science, EMBASE. 

• All references that were hits from the search terms were initially triaged 
and subsequently reviewed for potential inclusion into the overall 
analysis. Back searches for literature referenced in published materials 
were also conducted to provide the widest depth of source data analysis 
as possible.

• Data from the materials identified were compiled and analyzed for 
factors such as clinical outcomes, programming data, subject disposition 
and other relevant information as was provided.

Figure 1. Panel A showing lead position relative to 
the greater occipital nerve. Panel B showing lead 
position relative to the supraorbital nerve.
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Table 1. PRISMA flow diagram demonstrating the literature disposition from the systematic search 
completed.

• The search yielded 2385 hits which were screened for appropriate topic 
focus and review

• A total of n=13 literature assets were eventually included in the review and 
data analysis

• In n=14 reports, a total of n=331 patients were reported. Outcome 
durations reported ranged from 1 month to 4+ years.

• Outcomes varied widely (42-100% responder; >50% reduction in 
symptoms) in part due to the heterogeneity in approach (implantable 
versus non-invasive) as well as multiple reporting metrics (headache 
severity, headache day, timelines, etc).

• A total of n=12 publications utilized implantable therapies for chronic 
migraine (n=254 patients total). 

• Patients in publications focusing on chronic migraine demonstrated a 
weighted 82.8% average responder rate (>50% reduction) in reduced 
headache severity, (range 50-100%, n=222 patients) and a weighted 
73.7% average reduction in headache days (range 73-92%, n=185 
patients). 

• Reported safety profiles were good with serious adverse events being 
rare. Most reported events were lead migration and fracture (9-45%) and 
infection (5-27%).

Table 2. Results from n=13 literature assets included in the analysis.

• Combined ON and SON neuromodulation can provide excellent 
headache relief for patients suffering from chronic migraine.

• Combined stimulation may provide enhanced relief when 
compared to ON or SON alone in many patients. Reports of 
improved responses with addition of a new neural target were 
reported.

• Combination of targets may provide better
coverage across the cranium given 
anatomic distributions.

• Adverse event reporting suggests that
technology improvements could help
mitigate these types of limitations

• Both ON and SON project to the cervical
spinal cord synapsing in the trigeminal
cervical complex (TCC) as an integrative
center before projecting to areas in the
brain. This could facilitate a greater
clinical effect.

Figure 2. Anatomical projections of ON 
and SON to the TCC in the cervical spinal 
cord.

Reference Sample Size Design Device(s) Programming Follow-Up Duration Outcome(s)

Joswig et al 2021 26 ONS+SON Retrospective Implantable PNS Not Available 2-4 years

75% >30% VAS reduction

67.9% >50% VAS reduction

26-27 headche days/mo baaeline; 

15-16 2-4 years out

Jiang et al 2019 6/11 migraine Retrospective Implantable PNS Not Available 4-60 months
82% responder with 50% pain relief 

and HA frequency

Clark et al 2016 16 Retrospective Implantable PNS Not Available
Short-term 2 mo

Longer-term 5-60 mo

75% responder short-term; 50% 

responder longer term (>50% HA 

severity reduction)

Reed et al 2015 4 Retrospective
Implantable PNS

SJM and BSC
Not Available 6-92 mo

92% reduction HA days/mo

44% reduction HA pain severisty 

(VAS)

Hann et al 2013 14 Retrospective Implantable PNS Not Available 3-60 mo
78.5% response >50% HA reduction 

(severity VAS)

Reed et al 2010 7 Retrospective
Implantable PNS

SJM
Not Available 1-35 mo

100% responder (90-95% 

improvement)

Reed et al 2014 175 (188) Retrospective Implantable PNS Not Available Avg 14 mo FU

85% responded >50% pain relief or 

HA days reduction

73% reduction in HA days (27 to 7)

59% reduciton in HA intensity

Arcioni et al 2015 1 Retrospective
Implantable PNS

MDT

The occipital four-pole leads were 

both programmed (0−, 1−, 2−, 

3+), with an

amplitude of 1.6 V (right lead) 

and 1.4 V (left lead), pulse width 

of 110 ms, and

frequency of 40 Hz. The eight-pole 

supraorbital lead was 

programmed (0+, 1+, 2−,

5+, 7−) with an amplitude of 1,2 

V, pulse width of 90 ms, and 

frequency of 60 Hz.

12 mo >50% HA severity

Datta et al 2012 1 Retrospective Implantable PNS Not Available 5 mo 100% relief

Lee et al 2015 2 Retrospective Implantable PNS Not Available Not Available Not Available

Royster et al 2011 2 Retrospective Implantable PNS Not Available 4-5 months >50% pain relief

Zhou et al 2016 12 Retrospective Implantable PNS Not Available 0.3-9 yrs Daily/Constant -> Rarely

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 

Records identified from*: 

Databases (n =5) 
Registers (n =0) 

Records removed before 

screening: 
Duplicate records removed  

(n =0 ) 
Records marked as ineligible 
by automation tools (n =0 ) 

Records removed for other 
reasons (n = 0) 

Records screened 
(n = 2385) 

Records excluded** 
(n = 2353) 

Reports sought for retrieval 
(n = 32) 

Reports not retrieved 

(n =0 ) 

Reports assessed for eligibility 

(n = 28) Reports excluded: 
Review (n =10) 
Basic science (n =2) 

Same data set (n =2) 

 

Records identified from: 

Websites (n = 5) 
Citation searching (n =2 ) 

etc. 

Reports assessed for eligibility 
(n = 3) 

Reports excluded: 

Similar dataset (n =2) 
 

Studies included in review 
(n =14) 
Reports of included studies 

(n =12) 

Identification of studies via databases and registers Identification of studies via other methods 
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Reports sought for retrieval 
(n =7) 

Reports not retrieved 

(n =4) 
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