
Hemicrania continua (HC) is an uncommon primary headache disorder in which the 
diagnosis centers on unilaterality and its absolute responsiveness to indomethacin. We 
describe 3 patients with a long standing history of headache diagnosed as hemicrania 
continua. There was profound response to indomethacin which was limited by side 
effects. In one patient the therapy with indomethacin was limited secondary to co-
morbidities. Initial diagnostic blockade provided significant relief of symptoms based 
on which radio-frequency ablation of the supraorbital nerve was performed with 
substantial improvement in symptoms. Traditionally, hemicrania continua has been 
managed exclusively with oral analgesics and is defined by its singular response to 
indomethacin. Radio-frequency ablation (RFA) has been reported in the literature for 
multiple indications. This case series is unique in that it describes 3 patients diagnosed 
with hemicrania continua with pain referred in the supraorbital nerve distribution, who 
underwent radiofrequency ablation of the supraorbital nerve with resultant resolution 
of headaches.

Traditionally, hemicrania continua has been managed exclusively with oral analgesics 
and is defined by its singular response to indomethacin. This report is unique in that 
it describes three patients diagnosed with hemicrania continua with pain referred in 
the supraorbital nerve distribution who underwent radiofrequency ablation of the 
supraorbital nerve with resultant resolution of headaches. After the RFA medical 
management was minimal to none in both patients. Though the utility and cost efficacy 
of RFA of peripheral nerves needs to be confirmed in well-designed trials we present 
these cases as an example of how this minimally invasive technique can safely provide 
analgesia in a difficult to treat cephalgia. Moreover if precise anatomical localization of 
the headache is possible then diagnostic blockade of the appropriate peripheral nerve 
may be performed followed by radiofrequency ablation to provide potentially more 
sustained analgesia in patients where medical management is ineffective or poorly 
tolerated. 
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Headache disorders are some of the most 
common illnesses for which patients visit 
their primary care doctors (1). Ranging from 

migraines, primary headache disorders, and neuralgias, 
to disabling cluster headaches, these illness can have 
a profound impact on a patient’s overall health and 
mental stability (1,2).  

Hemicrania continua (HC) is an uncommon pri-
mary headache disorder in which the diagnosis centers 
on unilaterality and its responsiveness to indometha-
cin (3-5). According to the international classification 
of headache disorders, HC is a continuous, unilateral, 
indomethacin-responsive headache lasting longer 
than 3 months with fluctuating periods of moderate 
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These case reports appear to describe the first uses of 
radiofrequency ablation (RFA) for treatment of HC.

Case Report

Patient 1
The first patient is a 77-year-old woman with an 

11-month history of right-sided headache, referred to 
the Pain Center with a diagnosis of HC. The pain was 
strictly a unilateral, constant, dull pain localized in 
the superior aspect of the right periocular region ra-
diating to the frontal region without extension to the 
temporal region. There were no precipitating factors 
and her neurological exam was normal. After failing 
several analgesics, including several nonsteroidal anti-
inflammatories, gabapentin, and baclofen, a course 
of indomethacin therapy had provided resolution of 
symptoms (Table 2) but had to be stopped because of 
severe gastritis. 

Subsequently, a trial of pregabalin therapy pro-
vided partial analgesia, but the therapy was limited 
by intolerable sedation. She presented with a request 
to consider invasive interventional options. Based on 
the anatomic localization of pain, a right supra-orbital 
nerve block was performed with 2 mL of bupivacaine 
0.25% and 10 mg of triamcinolone, which decreased 
her pain score on a numeric rating score to 2/10 from 
a baseline pain score of 7/10. She did have resultant 
ptosis which was an acceptable side effect for her. Pain 
relief lasted for 10 days. Upon replicating these results 
again with another local anesthetic block with con-
cordant pain relief, RFA of the supraorbital nerve was 
performed. 

intensity to severe pain exacerbations accompanied by 
dysautonomia (conjuctival injection and/or lacrimation, 
nasal congestion and/or rhinorrhea, ptosis and/or mio-
sis) (Table 1) (2). Upon diagnosis, HC can be further cat-
egorized into a continuous form and a remitting form, 
with the latter being less common (6,7).

Since its initial characterization, over 130 cases of 
HC have been reported in the literature (4). While the 
epidemiology of HC has yet to be fully defined, some 
studies suggest a prevalence of 1 in 1,800 patients with 
a small female preponderance ranging from 1.6:1 to 
1.8:1 (8,9). While the exact cause of HC has yet to be 
fully identified, functional neuroimaging and posi-
tron emission tomography studies have demonstrated 
the involvement of subcortical structures with activa-
tion in the ipsilateral dorsal rostral pons, ventrolateral 
midbrain, and contralateral posterior hypothalamus 
(10,11). These findings suggest that based on neuronal 
activation patterns, HC may actually be on a spectrum 
of headache disorders similar to migraines and trigemi-
nal autonomic cephalgias (10).

 Currently, the mainstay of treatment for HC is in-
domethacin (5,7,12). While the exact mechanism is un-
known, studies have suggested that indomethacin cross-
es the blood-brain barrier and inhibits the activation of 
the posterior hypothalamus, dorsal rostral pons, and 
ventrolateral midbrain (10). Starting doses are usually 
25-300 mg/d with doses tapered down to the minimum 
effective dose necessary to prevent pain episodes (5). 
While one case report did demonstrate a marginal effect 
of supraorbital nerve blocks on decreasing visual analog 
scale pain values, greater occipital nerve and minor oc-
cipital nerve blocks failed to provide any pain relief (13). 

Table 1:International Classification of  Headache Disorders: Diagnostic Criteria for  Hemicrania Continua.

Description: Constant, severe, unilateral headache for > 3 months that responds to indomethacin. 

A. At least 5 attacks fulfilling criteria B-D

B. Severe or very severe unilateral orbital, supraorbital, and/or temporal pain lasting 15-180 minutes if untreated

C. Headache is accompanied by at least one of the following:

-ipsilateral conjunctival injection and/or lacrimation

-ipsilateral nasal congestion and/or rhinorrhea

-ipsilateral eyelid edema

-ipsilateral miosis and/or ptosis

-a sense of restlessness or agitation

D. Attacks have a frequency from one every other day to 8 per day.

E. Not attributed to another disorder
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The patient was placed in the supine position and 
standard American Society of Anesthesiologists moni-
tors were applied. A skin wheal was created using lido-
caine 1% at the junction of the nasal root and supraor-
bital ridge. The supraorbital notch was easily palpated 
in the medial aspect of the supraorbital ridge. A 22 G 
insulated needle with a noninsulated 4 mm tip was 
slowly introduced at a perpendicular angle immediately 
superior to the supraorbital notch and then flattened to 
allow the tip of the needle to slide into the notch. Once 
this was appreciated the needle was further advanced 
about 0.5 cm and the position was confirmed with fluo-
roscopy guidance. Sensory stimulation at 50 Hz and 0.3 
mA produced paresthesia in the periocular region that 
extended into the frontal region, concordant with pain 
distribution. 

Pulsed RFA with a tip temperature of 42°C for 120 
seconds was initially performed because of uncertainty 
regarding her tolerance to the procedure. She was not-
ed to tolerate the procedure well and a second lesion 
was created using continuous thermal RFA with a tip 
temperature of 80°C for 60 seconds. She tolerated the 
procedure uneventfully and was discharged home. 

Over the next 5 days the patient’s symptoms re-
solved completely and she remained pain free without 
the use of breakthrough medications for 7 months. Dur-

ing this time she did note numbness in the supraor-
bital region and minor ptosis of the right eyelid that 
was an acceptable side effect. Eight months later she 
returned with recurrence of symptoms. We felt that 
there was a possibility that pulsed RFA would be suf-
ficient for amelioration of pain and perhaps avoid the 
ptosis side effect. The supraorbital nerve was localized 
and a pulsed RFA was done for 120 seconds with a tip 
temperature of 42°C. However, the patient returned in 
2 weeks with minimal improvement in analgesia and 
continued symptoms with recurrence of the baseline 
numeric pain score of 7-8/10. The decision was made 
to repeat continuous thermal RFA of the right supraor-
bital nerve. This was accomplished with a maximum tip 
temperature of 80°C for 60 seconds. The patient expe-
rienced complete resolution of symptoms after 4 days 
of this treatment with no requirement for posttreat-
ment analgesics (Table 3). The patient has remained 
pain-free for over 12 months. 

Patient 2
The second patient is a 54-year-old man who pre-

sented with an 8-month history of headache with a 
diagnosis of HC (Table 2). He was unable to initiate 
indomethacin treatment because of ongoing aspirin 
therapy after a cerebrovascular accident. The patient 

Table 2. Illustration of  the duration of  symptoms and number of  previous treatments prior to undergoing radiofrequency ablation. 

Patients (n = 3) Length of  Symptoms(months) Previous Treatments

1 11 Indomethacin,pregabalin

2 8 Gabapentin, pregabalin, tizanidine, baclofen

3 6

NSAIDs
Gabapentin, pregabalin,

amitriptyline, duloxetine HCl,
baclofen,

topical lidocaine,
acetaminophen,
physical therapy

Table 3 illustrates the number of  radiofreqency (RF) treatments for each patient, the duration of  analgesia after the radiofrequency 
treatments and posttreatment consumption of  analgesics. {This should be the table legend, not a footnote}

Patients (n = 3) Number of  RF Treatments
Duration of  

Analgesia(months)
Posttreatment Consumption of  Analgesics 

for Breakthrough Pain

1 Session 1: Pulsed RF followed by 
thermal  RFA
Session 2: Thermal RFA 

7 months

12 months

None

None

2 1 RFA > 12 months None

3 1 RFA > 8 months None
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also had a history of peptic ulcer disease. He had mini-
mal improvement while experiencing side effects with 
adjuvant analgesic therapy trials using baclofen, gaba-
pentin, pregabalin, and tizanidine. He was reluctant to 
consider further pharmacotherapeutic trials because of 
side effects. Pain was localized extending from the left 
upper eyelid along the frontal aspect to the middle of 
the scalp. 

Based on the localization of his headache, a block-
ade of the left supraorbital nerve was performed with 
one ml of 0.25% bupivacaine and 10 mg of triamcino-
lone, which provided greater than a 90% improvement 
in pain for 10 days. This effect was replicated for 14 
days with a repeat block using one ml of 0.25% bupiva-
caine and 10 mg of triamcinolone. Continuous RFA of 
the left supra-orbital nerve was done using the same 
technique as previously described. Over the next 4 days 
the patient had substantial improvement in symptoms 
that did not requiring breakthrough medications. The 
improvement lasted for 12 months with continued on-
going relief at the time of this submission (Table 3).

Patient 3
The third patient is a 45-year-old man in good 

health with a 6-month history of constant left-sided 
headache (Table 2). The pain was constant in the left 
side extending from the left eyebrow to mid scalp. The 
pain was nonpositional and throbbing, with intermit-
tent episodes of exacerbation associated with tearing 
and nasal congestion. There was no history of trauma 
or seizures. He had never experienced migraine or clus-
ter headache prior to this. 

An extensive workup, including lumbar puncture 
and imaging studies, showed no conclusive findings. He 
had numerous medication trials during the 6 months, 
including antidepressants, anticonvulsants, opioids, 
muscle relaxants, nonsteroidal anti-inflammatory medi-
cations, and acetaminophen. He had also attempted 
topical agents, including lidocaine. He noted no im-
provement from these and was experiencing a tremen-
dous decrease in his quality of life and work capacity 
as a result. He also tried physical therapy for 3 months 
to improve his posture and paracervical muscle spasm. 

When he presented at the Pain Center, he was 
extremely frustrated and was taking no medications. 
Indomethacin therapy was initiated for a presumed 
diagnosis of HC. This provided complete resolution 
of symptoms; however, he was unable to tolerate the 
dose of 50 mg orally twice daily due to gastrointesti-
nal distress despite concomitant proton pump inhibitor 

therapy. Indomethacin therapy was discontinued after 
3 weeks, and based on the mapping of the pain in the 
distribution of the left supraorbital nerve, a supraor-
bital nerve block was done using one ml of 0.25% bu-
pivacaine with 10 mg of triamcinolone. He developed 
numbness in the concordant distribution with mild pto-
sis and had pain resolution. Pain relief lasted for 5 days. 
The local anesthetic with steroid blockade was repeat-
ed and the effect was replicated yet again for 12 days. 

At this point we decided to proceed with continu-
ous RFA of the left supraorbital nerve as initially de-
scribed. The patient reported immediate improvement 
in pain and subsequently continued to improve further. 
At the end of 7 days he had resolution of his left-sided 
headache and did not require any breakthrough pain 
medications. The analgesic effects have persisted for 
over 8 months at the time of this submission, with no 
analgesic use (Table 3). 

Discussion

HC is a chronic primary headache disorder charac-
terized by unilateral continuous pain that may fluctu-
ate in intensity without complete resolution. Pain exac-
erbations with HC are often associated with autonomic 
features such as lacrimation, nasal congestion, conjunc-
tival injection, ptosis, and facial flushing. The hallmark 
of HC is the resolution of symptoms with indomethacin 
treatment (8). Responsiveness to indomethacin treat-
ment is the defining diagnostic factor differentiating 
HC from other chronic unilateral headaches. As such, 
an indomethacin trial is recommended early on in the 
diagnosis and treatment of unilateral headache disor-
ders (12). 

Local anesthetic nerve blockade is highly effective 
in other primary headache disorders such as supraor-
bital neuralgia, but does not provide long-term relief. 
Nonetheless, a positive response to local anesthetic 
nerve blockade may be predictive of a good outcome 
from RFA of that nerve (14,15). Once symptomatic relief 
is confirmed with a peripheral nerve block procedure, 
RFA can be a reasonable therapeutic option for defini-
tive treatment of this chronic headache disorder. 

In the cases described above, the patients met full 
diagnostic criteria for HC, as evidenced by presenting 
symptomatology and absolute responsiveness to indo-
methacin therapy. Patient #2 was unable to have a trial 
of indomethacin because of concomitant comorbidities. 
Chronic treatment with indomethacin can frequently 
cause unacceptable side effects such as gastrointestinal 
irritation and renal dysfunction. In fact, approximately 
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20% of patients receiving indomethacin for HC discon-
tinue treatment due to adverse side effects (5). More-
over, although the current definition of HC requires ab-
solute responsiveness to indomethacin, some patients 
with the clinical phenotype of HC do not respond to 
indomethacin treatment (7). 

All the patients were referred to the Pain Center 
with a diagnosis of HC. Moreover, the constellation of 
signs and symptoms exhibited by our patients corre-
sponded to a diagnosis of HC localized in the anatomic 
distribution of the supraorbital nerve. The inability to 
tolerate indomethacin and the inadequacy of alterna-
tive pharmacotherapy led to the invasive interventional 
alternatives. Local anesthetic blockade of the ipsilateral 
supraorbital nerve resulted in excellent analgesia and 
subsequent RFA of the nerve conferred a long-lasting 
resolution of symptoms. The side effects of the proce-
dure were residual numbness in the supraorbital nerve 
distribution and mild ptosis, which were both consid-
ered by the patients to be acceptable.

Conclusion

Traditionally, HC has been managed exclusively 
with oral analgesics and is defined by its singular re-
sponse to indomethacin. It is likely that some patients 
diagnosed with HC may in fact suffer from cranial neu-
ralgias. RFA has been reported in the literature for mul-
tiple indications involving peripheral neuralgias. 

This report is unique in that it describes 3 patients 
diagnosed with HC with pain referred in the supraorbit-
al nerve distribution. After positive analgesic response 
with local anesthetic blockade, they underwent RFA 
of the supraorbital nerve with resultant resolution of 
headaches. After RFA, medical management was mini-
mal in all 3 patients for at least 7 months. Fluoroscopy 

ensured accurate needle placement in the supraorbital 
notch. Though the utility and cost efficiency of periph-
eral nerve RFA needs to be confirmed in well-designed 
trials, we present these cases as an example of how this 
minimally invasive technique safely provided analgesia 
in a difficult-to-treat cephalgia secondary to HC. 
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Fig. 1. Fluoroscopic guided needle placement.
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