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Objectives: To describe use of bilateral temporal and occipital stimulator leads for a refractory 

headache disorder.

Materials and methods: A 31-year-old female had a 10-year history of chronic, severe occipi-

tal and temporal region headaches. The patient underwent permanent implant of an occipital 

stimulator system that resulted in sustained, compete resolution of her occipital pain. However, 

she continued to suffer disabling (10/10) temporal region headaches and was bedbound most 

days of the week. Therefore, bilateral temporal stimulator leads were implanted and tunneled 

to her internal pulse generator.

Results: At 12-month follow-up, the patient enjoyed sustained improvement in her pain scores 

(8/10) and marked increase in her level of functioning. Taking into account increased activity 

level, she rated her overall improvement at 50%. Unfortunately, infection and erosion of her 

right temporal lead necessitated temporal stimulator removal.

Conclusion: Headache disorders may require stimulation of all painful cephalic regions. 

However, our success in this case must be considered in light of the technical challenges and 

expense of placing stimulator leads subcutaneously around the head and neck, including the 

risk of infection, lead breakage, erosion, and migration.
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cluster headache

Introduction
Peripheral nerve stimulation (PNS) has potential benefits in a variety of refractory 

headache disorders including chronic migraine, occipitocervical headaches, chronic 

cluster headache, and hemicrania continua.1 Clinicians have demonstrated progress 

in utilizing PNS for chronic pain disorders, including lower back, groin, and thoracic 

pain.2 Over the last decade, a growing body of literature also suggests efficacy of 

PNS for headaches.3,4 Headache disorders affect nearly 50% of the global population.5 

Initial treatment options for controlling headaches include pharmacologic agents, 

nerve blocks, physical therapy and biofeedback. However, these methods may produce 

limited or temporary relief. PNS is a minimally invasive alternative for refractory 

primary headache disorders.

In 1999, Weiner and Reed successfully treated a series of patients with occipital 

pain by stimulating the occipital nerves (ONS).6 Later, a patient with chronic cluster 

headache had complete remission of pain after stimulation of the supraorbital nerve.7 

Recently, combined occipital and supraorbital stimulation yielded a better response 

than occipital nerve stimulation alone in a group of patients with holocephalic pain.8 
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These initial successes of PNS for refractory headache 

disorders suggest opportunities for additional, site-specific 

stimulation techniques. Herein, we describe bilateral tem-

poral region stimulation combined with bilateral occipital 

stimulation in a patient with intractable and debilitating 

temporal and occipital headaches.

Case report
A 31-year-old female had a 10-year history of daily severe 

occipital and temporal region headaches that were refrac-

tory to numerous conservative therapies. She had initially 

presented with new daily persistent headache (NPDH) in 

the absence of a prior history of migraine. However, the 

phenotype of the headache disorder did not meet ICHD-II 

(International Headache Classif ication – 2nd edition) 

criteria for NDPH due to the daily presence of migraine 

features including nausea, photophobia, and phonophobia. 

The phenotype did meet the ICHD-IIR (revised) criteria 

for chronic migraine, with the exception of not having 

5 prior attacks. A complete, thorough, and exhaustive 

search for secondary causes was unrevealing. The patient 

developed a daily and persistent headache in the absence 

of any analgesic use; ie, she did not have a medication 

overuse headache. She did begin to overuse analgesic 

medications as a consequence of her new and persistent 

daily pain. The patient was withdrawn from all analgesics 

after a rigorous withdrawal schedule. Unfortunately, despite 

being off analgesics for .3 months, there was no change 

in her headache pattern in terms of severity, disability, or 

its continuous nature.

The patient was ultimately diagnosed with chronic 

migraine (.15 headache days per month for at least 

3 months) and treated with numerous medications including 

divalproex sodium, amitriptyline, gabapentin, topiramate, 

botulinum toxin, opiates, and metoclopramide. Lithium and 

verapamil were also tried after all other conventional and 

evidence-based options had been exhausted.

The patient was referred to the pain clinic and after a 5 day 

successful trial (.50% reduction in pain severity) of bilateral 

ONS with Advanced Neuromodulation Systems leads (now 

St Jude Medical Neuromodulation; St Paul, MN, USA) the 

patient underwent permanent implant of an ONS system 

that included bilateral quadripolar leads and placement of an 

internal pulse generator (IPG) in her lower lateral abdomen. 

This resulted in sustained, compete resolution of her occipital 

pain. However, she continued to report significant pain in 

her temporal regions bilaterally that was unfortunately not 

diminished with ONS. Specifically, she identified the areas 

lateral to the eyebrows and superior to her zygomatic arches 

as the regions most affected.

Despite medical management, the patient experienced 

daily pain in these areas. She reported to her headache neu-

rologist that her bilateral temporal pain was 10/10 in inten-

sity, and that four to five days per week she was bedbound. 

Her primary care physician prescribed local anesthetics 

that she self-injected subcutaneously up to eight times per 

day, providing mild relief from her intractable temporal 

headaches. After consultation with neurology headache, pain 

management, and neurosurgical specialists at our institution, 

the interdisciplinary team felt she would benefit from place-

ment of bilateral temporal region stimulators.

Under intravenous sedation and local anesthesia, 

a St Jude Neuromodulation quadripolar lead (St Jude Medical 

Neuromodulation) was inserted subcutaneously from a point 

approximately 6 cm above the temporal region. This was car-

ried out bilaterally through a 14-gauge Tuohy needle, with the 

goal of maintaining the needle in the subcutaneous fat, above 

the fascial layer. Intraoperative testing confirmed appropriate 

patterns of stimulation in the region of the patient’s temporal 

pain. The stimulation patterns were a result of various elec-

trode combinations, rates, and pulse widths that provided a 

non-painful sensation of stimulation.

Next, under general anesthesia, the left electrode was 

tunneled to a point near the vertex in the subcutaneous 

channel. Both leads were then tunneled down the right 

side of her neck and between her breasts to reach the IPG 

(Figure 1). Therefore, the patient had tunneled extensions 

both anteriorly for her temporal stimulator and posteriorly 

for her ONS (Figure 2).

The patient tolerated the procedure well. At 6-month 

and 12-month follow up, the patient noted considerable 

improvement in her daily headaches. Stimulation settings 

were adjusted at each follow-up visit to patient comfort 

and effect, and varied somewhat over time. Her stimulator 

Figure 1 Intraoperative photograph demonstrates draping for bilateral temporal 
lead placement with subsequent tunneling via the patient’s right neck, chest, and 
abdomen. Arrows point to the site of the temporal lead and the Internal Pulse 
Generator.
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settings fell into ranges typical for this patient population: 

rate of 30–60 Hz; amplitude 1–5 volts; pulse width 

250–450 milliseconds.9

The patient essentially began to experience improvement 

immediately after implantation. Prior to implantation, she 

reported daily 10/10 pain; following the operation, she was 

reporting 10/10 temporal pain just one day per week and 

on average, 8/10 on the numeric pain scale, which she con-

sidered a significant improvement although she continued 

to have daily headaches. She was using both the occipital 

and temporal stimulators continuously and her only pain 

medications were over-the-counter analgesics on a pro re 

nata basis. Overall, she noted a 50% improvement in her 

functional status. She was no longer bedbound the major-

ity of the week; she was able to participate in activities of 

daily living including caring for her three-year-old child 

and attending yoga classes. Her quality of life was markedly 

improved and during the intervening year she delivered a 

second child.

Unfortunately, an infection developed over the anchor 

in her right parietal region. Initially, antibiotic treatment 

was attempted but when component erosion occurred, 

the bi-temporal stimulator components were removed. 

The patient has indicated she strongly wants the temporal 

stimulator replaced as soon as possible.

Discussion
This case report describes successful treatment of a complex, 

severe headache disorder that included both occipital and 

temporal region pain. Although we have 12 month follow-up 

supporting an excellent outcome, the patient’s course was 

complicated by an infection and erosion, necessitating 

explantation of the temporal stimulator system.

Many headache sufferers describe pain in multiple head 

regions, and ONS has been successful in some of these 

patients with more diffuse cephalgia. However, as was seen 

in our patient, stimulation that covers all painful areas may 

be necessary. Pain that is anterior to the vertex may not 

respond as well to ONS as pain that involves the occipital and 

suboccipital region. Despite the anatomical and functional 

convergence of the trigeminal and cervical afferents within 

the trigeminocervical complex, and despite our expecta-

tion therefore that anterior pain would respond to occipital 

stimulation, this does not appear to be the case in a significant 

proportion of patients.

The mechanism of occipital stimulation and periph-

eral nerve (field) stimulation of the head is incompletely 

understood. Just as stimulating the occipital nerves may 

influence the activity of sensory neurons in the trigemino

cervical complex, stimulating the trigeminal nerve may do the 

same. It’s also possible that a broader distribution of stimu-

lation is better able to activate endogenous descending pain 

modulation pathways. Recent animal evidence indicates that 

trigeminal nerve branches in the temporalis region are contig-

uous with dural sensory fibers and share the same mechanical 

receptive field. Therefore, it is plausible that extracranially 

stimulating trigeminal fibers in the temporal region directly 

modulates the activity of dural sensory fibers.10

Headache disorders produce significant individual 

suffering and an enormous economic burden on the patients, 

insurers, and government agencies. Annual direct costs for 

chronic migraine are estimated to be $4,144 per patient in 

the US.11 Many patients that suffer headaches are resistant 

to standard treatments including pharmacotherapy and nerve 

blocks. Studies show a prevalence of chronic migraine of 

0.9%–5.1%,12 despite multimodal therapeutic approaches. 

Patients with refractory headaches might benefit from more 

advanced therapies, such as peripheral nerve stimulation.

Over the last decade, the use of peripheral nerve stimula-

tion for treating headaches has expanded and evolved. Roughly 

1,200 patients have been treated with nerve stimulation for 

intractable headaches. Successful outcomes with the use of 

PNS have been documented in a variety of studies including 

high quality, controlled trials.13 In a randomized controlled 

Figure 2 Postoperative X-ray demonstrates bilateral temporal and occipital 
stimulator leads. The four arrows point to the temporal and occipital leads.
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study by Silberstein et al14 the primary endpoint (percent of 

patients with $50% reduction in headache pain) was not met, 

but patients treated with ONS showed clinically significant 

reductions in headache days, and migraine-related disability. 

Furthermore, stimulation of distal trigeminal branches includ-

ing supraorbital nerve stimulation has been described.15

Success of ONS for migraine headaches has led to 

the site-specific stimulation of headaches covering other 

anatomic regions, although descriptions of this concept 

in the literature are limited.7,15,16 The findings of Reed 

et  al8 suggest improved management of headaches using 

combined ONS plus supraorbital stimulation versus ONS 

alone; Deshpande and Wininger17 used combined ONS 

and temporal region stimulation for a patient with occipi-

tal neuralgia and migraine; and Mammis et al18 described 

cluster headache management with ONS plus supra- and 

infraorbital stimulation. Our success in utilizing bilateral 

temporal stimulators to treat bitemporal pain adds to this 

body of experience on the use of PNS for chronic, intractable 

headaches. Furthermore, it suggests site-specific stimulation 

may be needed in some patients.

Balanced against this success are the considerable 

financial costs for stimulation and technical challenges of 

placing stimulator leads subcutaneously around the head and 

neck, and the risk of infection and component erosion. Lead 

migration remains a risk of ONS and any lead that traverses 

highly mobile body regions including the head and neck. 

Our patient was particularly challenging due to her lower 

lateral abdominal IPG and the need to tunnel extensions 

both front and back. A recent technical note discusses a 

surgical technique to minimize disadvantages of peripheral 

nerve stimulation for headaches such as infectious risks, 

lead migration, and unsatisfactory cosmetic outcome,19 and 

another report discusses ultrasound guidance for ONS lead 

placement.20

Conclusion
In conclusion, this case report describes a patient with 

intractable bilateral temporal headaches resulting in severe 

disability and poor quality of life. She had previously 

undergone placement of an ONS system with complete 

resolution of occipital pain; we subsequently placed bilateral 

temporal stimulators to treat the pain in those regions. After 

a year, the patient reported a 50% overall improvement; 

unfortunately, her course was complicated by an infection 

requiring explantation of the temporal leads. This case illus-

trates the success of implanted stimulators for headaches but 

also complications that can be costly and time consuming. 

Formal studies of site-specific headache stimulation are 

indicated, including analysis of cost and outcome.
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