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Effective Treatment of Facial and 
Headache Pain with High Cervical 

Burst Spinal Cord Stimulation: Two 
Case Reports

Background: 	 Atypical facial pain and chronic headache conditions may involve the dysfunction of one or more cranial 
and/or spinal nerves and dramatically impede quality of life. Pain management for these cases may be 
complicated, especially when medication options are limited. Neuromodulation may be considered for 
intractable cases. Here, we present our experience with a novel application of neuromodulation that may 
harness a common mechanism for the treatment of cranial/facial pain.

Case Report: 	 Case 1 presented with alveolar neuralgia triggered by eating or drinking and causing headaches in the 
upper cervical and facial area. Case 2 presented with chronic daily headaches. Both received spinal cord 
stimulation (SCS) implants with leads at C3-C4 using BurstDR stimulation. After several months of treat-
ment, Case 1 was once again able to eat while nearly 100% pain free with complete cessation of pain 
medication. Case 2 reported that his headache frequency decreased to approximately twice per month, 
allowing a 90% decrease in pain medication and improvement in quality of life. 

Conclusion: 	 Reasons for excellent pain relief of alveolar neuralgia pain and chronic headache pain via burst SCS at C3-
C4 could be the overlap of nerve systems and their convergence at the trigeminocervical complex in the 
cervical spine. This may explain the effectiveness of high cervical stimulation to treat facial and headache 
pain located outside of the typical boundaries of the recruited fibers.

		�  Although a single-electrode array proved to be efficacious, using 2 electrode arrays improves the anatomic 
coverage of the painful areas and allows for greater optionality in electrode selections to avoid plasticity.
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BACKGROUND
Facial pain is estimated to affect 38.7 people per 

100,000 and considerably impacts quality of life (1).  
Atypical facial pain, in which the site of pain is poorly 
localized and is not strictly aligned with anatomical 
distributions, is more complicated; these pain conditions 
may involve more than one nerve (2). Similarly, the 
pain associated with chronic headache conditions may 
involve the dysfunction of one or more cranial nerves 

and dramatically impede quality of life (3,4), with an 
estimated 4% of adults suffering recurrent episodes on 
more than half of days (5).  

Pain management for these cases may be complicated 
and require an algorithm of nonpharmacologic treat-
ments, escalating medications, and prophylactics. A 
series of injections in the head and/or neck may also be 
helpful (6). However, patients may have contraindica-
tions to such a regimen, be unable to tolerate side ef-
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fects, and/or prefer to avoid habit-forming medications. 
Behavioral or lifestyle-modification interventions alone 
may have limited utility (7,8), leaving patients with few 
remaining options.  

Neuromodulation may be considered for intractable 
facial and headache pain cases. For some, peripheral 
nerve stimulation is selected, with leads placed along 
the affected nerve for facial pain or at the occiput in 
headache cases (9,10). However, the surgical prepara-
tions for these cases can require a great deal of nuance 
(11-13), and patients may dislike having subcutaneous 
leads traversing their head and neck to reach the im-
plantable pulse generator (IPG) in the subclavicular 
space or another region.  

Another form of neuromodulation, spinal cord 
stimulation (SCS), which is more commonly undertaken 
for cases of intractable neuropathic trunk and limb 
pain, involves inserting leads longitudinally into the 
spinal epidural space to recruit afferent fibers in the 
dorsal column of the spinal cord. Electrical stimula-
tion is then delivered in regular tonic, phasic bursting, 
high-frequency, or other patterns (14). The selection 
of waveform is generally predicated on pain locations 
and presentations. Although serious risks such as dural 
puncture and epidural hematoma exist for SCS, they 
occur very infrequently (15). Lead positioning within 
the spinal cord may be more acceptable to patients 
than that of peripheral nerve stimulation. Because the 
C2-C4 dermatomes include portions of the head and 
neck (16), SCS may be another option for craniofacial 
pain. Specific to headache and facial pain, a number of 
small series have reported beneficial effects with SCS 
using leads placed in the high cervical space (C1-C4). 
For example, in a cohort of 17 migraine patients who 
were followed for a median of 15 months, the median 
number of headache days per month decreased from 
28 to 9, with their pain intensity reduced by 60% (17).  
Similarly, in a group of 7 patients with cluster headache 
who were treated for 3 to 78 months (mean, 23 months), 
all reported reductions in the frequency, duration, and/
or intensity of their pain episodes (18). For 12 patients 
with trigeminal neuralgia, 9 of whom continued with 
cervical SCS over a mean follow-up of 4 years, the aver-
age pain relief was 57.1% (19). Newer waveforms have 
also been employed, to good effect. High-frequency SCS 
at high cervical levels resulted in at least 30% reduction 
in the number of headache days for half of the sample 
of 14; those 7 patients experienced, on average, 12.9 
fewer headache days per month (20). In another small 

report of high-frequency cervical SCS across a number 
of headache etiologies, 6 out of 7 patients had at least 
50% reduction in the frequency and/or intensity of their 
headaches at an average of 28 months of treatment (21).

In addition to high-frequency SCS, BurstDR™ SCS 
is another recently-developed waveform and has 
demonstrated superiority to conventional tonic SCS 
in trunk and limb pain (22). The effect of high cervical 
burst SCS for intractable headache or facial pain is not 
known. Recently, we implanted SCS systems in 2 patients 
who complained of facial/headache pain, as well as 
spinal/radicular pain in cervical distributions. To ensure 
therapeutic coverage of all pain regions (craniofacial, 
neck, and upper limbs), leads were placed at a high 
cervical level: C2-4. Here, we present the details of those 
cases, their clinical outcomes to date, and hypothesize 
on the neural mechanisms that may underlie these 
observations.

METHODS

After receiving patients’ informed consent, we retro-
spectively reviewed the case notes.  

RESULTS

Case 1

The patient, a 55-year-old man, presented with 
chronic neuropathic gum pain triggered by eating or 
drinking and causing headaches in the upper cervical 
and facial area. In addition, he reported ongoing neck 
pain and upper limb radiculopathy. His facial pain was 
rated 7 to 8 on a standard 10-cm Visual Analog Scale 
(VAS) and described as nagging/throbbing. Previous 
use of membrane-stabilizing agents delivered limited 
improvements with varying side effects, and the patient 
wanted to avoid the use of opioid medications. To 
manage the pain, he stopped eating as much and was 
losing weight.  

The diagnosis was atypical facial pain consistent 
with alveolar neuralgia. An alveolar nerve block (dexa-
methasone/lidocaine) was performed, to good but 
temporary effect (2-3 days). There was also a return of 
pain following radiofrequency ablation at the affected 
levels, although it delivered longer-lasting pain relief 
and functional improvement (10 days). The patient 
continued to rely on analgesics and erenumab injec-
tions. A neuromodulation trial (Octrode leads; Abbott, 
Plano, TX, USA) was then performed with octopolar 
leads placed at C3-C4 and complete pain-paresthesia 
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concordance (neck, arms, and face) confirmed intraop-
eratively (see Fig. 1). After several days with BurstDR 
stimulation (40 Hz interburst frequency) at subpercep-
tion amplitudes, there was 80% to 100% pain relief, 
improved ability to eat, and less need for medication. 
A permanent SCS system (Proclaim SCS; Abbott, Plano, 
TX, USA) was then placed. No further pain procedures 
or prescription pain medications have been required 
since that time. The patient has once again been able to 
eat and has reported increased quality of life and high 
level of satisfaction. After a month of treatment, the 
patient reported that his pain had decreased by 80% to 
100% since beginning SCS treatment, with a VAS score 
of 1 or 2 out of 10, with complete cessation of pain 
medication. The patient described himself as “ecstatic” 
about having the procedure done, and that it “changed 
his life.” Several months after implantation, he returns 
to the clinic as needed as he is nearly 100% pain-free.

Case 2
The patient, a 71-year-old man, presented with 

neck pain and upper limb pain for which he relied on 
tramadol (50 mg, 4 times a day) and other pain medica-
tions. He also complained of chronic daily headaches. 
Following a successful SCS trial, a permanent SCS system 
(Proclaim SCS; Abbott, Plano, TX, USA) was placed with 
leads at C3-C4 and programmed with the BurstDR wave-
form at an amplitude that did not generate perceptible 
paresthesias. Within 2 weeks, the patient reported that 
80% to 100% of his neck and arm pain was relieved, 
reduced to a pain score of approximately 3 out of 10. 
The patient expressed that the medications allowed him 
to perform daily activities and it improved his quality of 
life. Opioid-sparing strategies were discussed. With SCS 
treatment, the patient voluntarily decreased his pain 
medication intake by halving it after one month and 
decreasing to occasional as-needed use after 2 months 
(more than 90% reduction). At this point, the patient 
reported that the SCS device covered all of his painful 
areas and was working well to relieve his cervical ra-
diculopathy pain. It allowed for improvements in daily 
activities and social/family outings. He also noted that, 
since receiving the SCS implant, his headache frequency 
decreased to approximately once every 2 weeks.  

DISCUSSION

These 2 case reports illustrate that BurstDR SCS at 
C3-C4 resulted in relief of alveolar neuralgia facial pain 
and of chronic headache pain. The affected nerves were 

putatively the alveolar branch of the trigeminal nerve 
(fifth cranial nerve), and the greater occipital nerve 
(a branch of the C2 dorsal ramus), respectively. SCS, 
compared to peripheral nerve stimulation (PNS), was 
the preferable neuromodulation option in these cases 
because it avoided surgical interventions directly at the 
nerve sites, and was also able to treat the concomitant 
neck and limb pain complaints with the same device.   

It is likely that cervical SCS was useful in these cases 
because the relevant craniofacial afferent nerves con-
verge with somatic afferents at the cervical spinal cord. 
Convergence has been demonstrated via stimulation of 
the greater occipital nerve, which activates second-order 
neurons in the cervical spinal cord (23), alterations in 
cervical nociceptive neurons following dural stimulation 
(24), and activation of cervical neurons due to stimula-
tion of trigeminal nerve afferents (25). This neural 

Fig. 1. Percutaneous leads were placed at C3-C4 for the 
treatment of atypical facial pain as well as neck and upper 
limb pain. 
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convergence can lead to referred pain syndromes in 
which pain is perceived in the facial or cranial distribu-
tions, but is due to neck activity or trauma (26). A report 
of trigeminal sensory neuropathy caused by cervical 
disk herniation (27) is a prime example, along with the 
existence of cervicogenic headaches that are elicited 
by a source of pain in the neck (28). Furthermore, SCS 
stimulation at the C3-4 level was shown to cause newly 
appeared headaches consisting of constant mild pain 
with intermittent severe episodes (29).  Logically, then, 
it would follow that the converse would also hold true, 
in that the effectiveness of cervical SCS for headache or 
facial pain conditions would harness those converging 
neural pathways.

Indeed, the trigeminocervical complex and its role 
in headache and neck pain have been well described 
(33-33). Neurons in the trigeminocervical complex 
comprise the trigeminal nucleus caudalis in the upper 
cervical spine and receive converging afferents from 
trigeminal nerve afferents as well as cervical inputs 
(28,30,34). In animal models, it has been demonstrated 
that trigeminal ganglion cells project to the middle 
cerebral artery and the forehead (35). In the cervical 
(C1-C4) dorsal spinal cord, lamina I neurons receive 
Aδ and C-fiber afferents from trigeminal distributions 
and are activated by glutamate  (25). Trigeminocervical 
neurons are inactivated by GABA (36), which is similar 
to the mechanisms for burst SCS (37,38).  

This report is the first documenting the effectiveness 
of burst SCS at the cervical level for craniofacial pain. 
Burst SCS appears to have the same effectiveness as con-
ventional tonic stimulation, as reviewed above, without 
perceptible paresthesias at standard treatment settings. 
Burst SCS may also have similar effectiveness profiles 
as another paresthesia-free waveform, high-frequency 
SCS, but at a small fraction of its energy output, which 
may have favorable implications for the neural electrical 
dosage and battery consumption.  

Although preliminary in case report format, our find-
ings suggest that BurstDR stimulation at the cervical 
level is an effective treatment for facial and headache 
pain, and that this neuromodulation intervention 
permissively harnesses the trigeminocervical complex 
to have its effects despite lead placement outside of 
the typical boundaries of the involved afferent fibers. 
This has further implications for treating other forms of 
facial/cranial pain and may be another clinical option 
for these intractable conditions.
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