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FLuoroscopY-GuiDED RADIOFREQUENCY ABLATION
OF THE SUPRAORBITAL NERVE FOR REFRACTORY
PAaINFUL PosT HErRPETIC TRIGEMINAL NEURALGIA:
A CaAse REPORT

Jessica Hanflink, BA', Vida Motamedi, MD?, Tigran Kesayan, MD?3

Post-herpetic Neuralgia (PHN) is the most common complication of Herpes Zoster (HZ) and is charac-
teristically difficult to treat with limited pharmacologic and interventional options. We present a case of
PHN of the supraorbital branch of the trigeminal nerve successfully treated with thermal radiofrequency
ablation.

Background:

An 82 year-old woman with a 7 year history of supraorbital branch neuralgia following HZ, presented
to clinic with pain refractory to a multimodal oral pain regimen. Her pain resolved for 3 days after a
supraorbital nerve block, and she had durable relief following right supraorbital thermal radiofrequency
nerve ablation (RFA) which produced a > 75% decrease in her pain and lasting for months. She currently
continues to receive this treatment every 6 to 10 months.

Case Report:

Conclusion:  When medications fail, RFA is a potential treatment option for V1. Additionally, the risk of post-RFA
neuritis and anesthesia dolorosa should be considered.
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BACKGROUND

Herpes zoster (HZ) is characterized by painful, uni-
lateral vesicular skin lesions arising usually in a single
dermatome (1,2). The most common complication of
HZ is post-herpetic neuralgia (PHN) which presents as
pain persisting greater than 3 months beyond the rash
duration (2). The mechanism of PHN is thought to in-
clude complex changes in pain signaling pathways that
resultin an increased pain response through nociceptors
sensitization, sensitivity from local inflammatory media-
tors, altered pain pathways excitability, and reduced
inhibitory control involving the peripheral and central
nervous systems by varicella-zoster virus induced nerve
injury (3,4). Fifteen to 20 percent of HZ cases affect the
trigeminal nerve, with the majority of those affecting
the ophthalmic division (5).

The first line treatment for PHN includes gabapentin,
pregabalin, or 5% lidocaine patches (6). The second
line treatments include opioids, 8% capsaicin, and
duloxetine (6). For refractory cases of PHN, treatment
options are limited, making interventional approaches
an important consideration. Nerve blocks often have
a short duration of relief given the rapid metabolism
of local anesthetics (2). Spinal cord stimulation has
been used for treatment of chronic neuropathic pain,
however this modality is not typically used for the
treatment of trigeminal nerve disorders. Alternatively,
peripheral nerve stimulation has shown some promise in
the treatment of supraorbital neuralgia and HZ related
trigeminal neuralgia, but is an invasive procedure with a
risk for infection, lead migration, lead fracture, and skin
erosion (2,7-9). Percutaneous radiofrequency thermoco-
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agulation of the Gasserian ganglion has demonstrated
durable for pain relief in trigeminal neuralgia, but its
intracranial target results in a greater risk compared to
other options (10,11).

Although radiofrequency ablation (RFA) of the su-
praorbital nerve has been described in the treatment
of nonherpetic cranial neuralgias, such as for idiopathic
trigeminal neuralgia, hemicrania continua, as well as
for trigeminal nerve branches with ultrasound and
computed tomography (CT) guidance. However, its
use for PHN involving the terminal branches of the
ophthalmic division (V1) of the trigeminal nerve
remains limited in the literature (2,11-13). Although
these findings support the use of supraorbital RFA in
select conditions, there remains limited published data
on fluoroscopy-guided RFA for PHN specifically affect-
ing the supraorbital nerve. Herein we present a case
report of a patient who received thermal conventional
RFA for the treatment of refractory supraorbital PHN
highlighting the utility of this treatment modality for
refractory supraorbital PHN.

CASE PRESENTATION

An 82-year-old woman presented with a 7-year his-
tory of pain over the right forehead that started after
a HZ rash. The pain was severe, with paroxysmal 10-90
second sharp, stabbing attacks superimposed over a
background moderate constant discomfort. The distri-
bution extended from her right eyebrow across her right
forehead to the crown of the head, corresponding to
the supraorbital branch of the right trigeminal nerve.
She had previously failed treatment with gabapentin,
pregabalin, nonsteroidal anti-inflammatory drugs,
topical anesthetics, attempted acupuncture, and
a transcutaneous electrical nerve unit without any
significant improvement. Tricyclic antidepressants,
serotonin-norepinephrine reuptake inhibitors, and
other antiepileptics were avoided due to the patient’s
preference and concern for potential adverse reactions.
Her medical history was notable for arrhythmia requir-
ing a cardiac pacemaker and defibrillator, as well as
chronic kidney disease.

She was initially treated with a supraorbital nerve
block using 2 mL of 0.2% ropivacaine (1.5 mL) and
dexamethasone 4mg/mL (0.5 mL), which provided 100%
pain relief for 3 days, with gradual recurrence over the
course of approximately one week. In hopes of obtain-
ing longer lasting relief, she then underwent right-sided
RFA of the supraorbital nerve.
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Procedure

The patient was placed in the supine position and
posterior-anterior fluoroscopic images of the region
surrounding the right eye were obtained. The skin
was prepped with 70% isopropyl alcohol and the skin
at the needle entry site was anesthetized with a 1%
lidocaine. A 22G, 10 cm RFA needle (Abbott Medical)
with a 10 mm active tip was placed subcutaneously and
advanced from lateral to medial in the plane under the
dermis and above the frontalis muscles and guided to
the region immediately superior to the supraorbital
notch, in the area of the supraorbital nerve as it passes
through the supraorbital notch and travels cephalad
(Fig. 1). While positioning the needle, care was taken
to avoid advancing the needle into and below the fron-
talis muscle, as well as avoiding being too superficial,
within the dermis. The proximity of the needle to the
supraorbital nerve was verified via sensory stimulation
testing at 0.3 mV at 50 Hz and the patient confirmed
sensation in the area of her usual neuralgiform pain. A
2 mL mixture of 2% lidocaine and 0.2% ropivacaine was
injected in the area after a negative aspiration. Then,
neurotomy was carried out using pulsed RF at 42°C for
120 seconds followed by conventional RFA at 65°C for
90 seconds. The patient reported 50% reduction in her
pain lasting at least 3 weeks. A second conventional RFA
was performed in a similar manner, however this time
the nerve was treated with 80°C for 90 seconds. At her
2-week post procedure follow-up, she reported 75-80%
reduction in her constant background pain as well as a
75-80% reduction in both the frequency and intensity of
her paroxysmal neuralgiform pains. She had continued
relief with pain slowly returning over several months. At
the time of preparation of this case report, the patient
has had this procedure repeated 6 times as her pain is
returning and she loses > 50% of the pain reduction
she achieved with the RFA. The average time between
repeated procedures has been 8 months, ranging from
6 months to 12.25 months. The patient has not had any
complications or adverse reactions.

Regarding the procedure technique, if based on skull
anatomy, a lateral to medial approach as described
above will not allow for smooth advancement of the
needle due to the curve of a patients skull, a medial
to lateral approach from the contralateral side can be
utilized (Fig. 2). This approach would involve advancing
past the ipsilateral supratrochlear artery and supra-
trochlear/frontal vein in the forehead, and may increase
bleeding and bruising risk.
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Written informed consent was obtained from the
patient for publication of this case report and accom-
panying images.

DISCUSSION

Treating the supraorbital nerve with RFA gave this
patient with painful post-herpetic trigeminal neuralgia
significant and long lasting pain relief. RFA involves the
application of energy adjacent to the peripheral nerves.
This application of thermal energy above 42°C creates an
area of tissue destruction that interrupts pain impulses
stemming from the targeted nerve (14,15). During
conventional RFA, tissue temperature is maintained
at a predetermined set point, usually avoiding raising
the temperature above 90°C, at which point tissue gas
formation occurs. During pulsed RFA, structural changes
to the nerve still take place, such as an increase in con-
centration of vacuoles and disruption of myelin (16,17).

Multiple trigeminal targets have been utilized for
radiofrequency treatment of facial pain syndromes.
The supraorbital nerve and the Gasserian (trigeminal)
ganglion have been targeted for the treatment of
neuralgia (2,3,11). However, the intracranial location
of the Gasserian ganglion makes this approach higher
risk, with potential for corneal damage causing a de-
creased corneal reflex, keratitis, ptosis, and decreased
mastication muscle strength (10). A small prospective
randomized trial of trigeminal ganglion versus distal
trigeminal branch RFA for the treatment of idiopathic
trigeminal neuralgia has shown no difference for pain
reduction at 3 months post treatment (11). Treating
the supraorbital nerve at or just above the supraor-
bital notch provides a safer location for the treatment
of supraorbital neuralgia. At this location, the nerve
has already separated from the ophthalmic division’s
deeper branches, including those supplying the cornea,
theoretically minimizing the risk of corneal anesthesia
or keratitis (18). The supraorbital nerve emerges from
the supraorbital notch and travels within the subcu-
taneous tissue of the forehead, becoming superficial
approximately 0.3—1 cm beneath the skin (19).

RFA is generally regarded as a safe procedure with
a low risk of morbidity, but it is not without potential
side effects (20). The most common side effect is post-
neurotomy neuritis, a neuropathic pain often described
as a burning sensation (21). The incidence of post-
neurotomy neuritis ranges from 0.5-9.2% (20). A rare
but serious complication is anesthesia dolorosa, a pain
syndrome in which numbness is paradoxically accom-
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Fig. 1. An anterior-posterior (AP) fluoroscopy image of needle
placement prior to ablation. The needle is guided to the
region immediately superior to the supraorbital notch and
location is verified via sensory stimulation.

&

Fig. 2. Fluoroscopic imaging depicting medial to lateral needle
approach for targeting the supraorbital nerve.

panied by persistent neuropathic pain. The incidence
is about 4% with trigeminal ablative procedures (22).

In our case, the patient did not experience post-
radiofrequency neuritis or any cutaneous complica-
tions; however, this remains a potential complication.
In a retrospective analysis of 91 patients undergoing
ultrasound-guided craniofacial RFA for PHN, new onset
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neuralgia was reported in 7.8% of cases, along with
transient sensory deficits and local edema as the most
frequent minor adverse events (23).

Although specific clinical correlations between lesion
temperature and post-RFA neuritis are limited, pre-clini-
cal data by Dong et al. (24) demonstrated a temperature
dependent relationship between heat exposure and
neural injury, with overt neuronal destruction at 67°C.
These findings reinforce the rationale for using moder-
ate temperature to achieve effective thermocoagulation
while minimizing excessive collateral injury that could
predispose to neuritis.

Additionally, nerve size may affect lesion size and
injury extent but has not been directly linked to neu-
ritis risk (25). Skin thermal injury is another concern
with RFA. A study reported only transient upper eyelid
ecchymosis in 23% of 22 patients undergoing ultra-
sound-guided pulsed RFA for idiopathic supraorbital
neuralgia, with no cases of skin necrosis or ulceration
(26). Likewise, Zhang and colleagues achieved effec-
tive analgesia in patients with ophthalmic PHN using
CT guided conventional RFA without eyelid, corneal,
or cutaneous complications (2). These findings suggest
that when the appropriate needle depth and tempera-
ture parameters are used, skin injury in supraorbital
RFA is minimal.

Initially, we treated our patient with pulsed RFA as
well as conventional RFA at 65°C to mitigate the risk
of post RF neuritis and potential skin injury. Retrospec-
tive studies of trigeminal ganglion stereotactic thermal
rhizotomies has demonstrated success with treating
the nerve at 65°C (26,27). However, that treatment
unfortunately did not yield long lasting results. This
may have been due to the size and surrounding tissue
structure of the supraorbital nerve compared to other
nerves studied. For the initial treatment, we used a
combination of pulsed and thermal RFA given the dif-
ferent mechanism by which these modalities work, in
hopes of yielding a higher chance of success.

A retrospective review studied 53 patients with
supraorbital neuralgia who underwent ultrasound-
guided RFA of the supraorbital nerve at the supraor-
bital notch (26). This study included patients diagnosed
with supraorbital neuralgia that primarily encompasses
idiopathic or traumatic etiologies. Their cohort did not
include patients with PHN, making our case distinct
in etiology. RFA was performed under ultrasound
guidance using a stepwise temperature protocol of
60°C, 65°C, 70°C, 75°C, and 80°C, each maintained for
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75 seconds. This gradual escalation allowed for con-
trolled lesion formation and minimization of thermal
injury to the surrounding tissues. The final lesioning
temperature was 80°C. Unlike their ultrasound guided
approach, our case utilized fluoroscopic guidance to lo-
calize the supraorbital notch and a single conventional
lesion at 80°C for 90 seconds, providing comparable
efficacy while demonstrating an alternative imaging
and procedural technique.

Similarly, Zhang et al (2) demonstrated a statistically
significant reduction in numeric rating scores from a
median of 6.0 pre-procedure to 2.0 post-procedure, du-
rable at 360 days post-procedure, following CT-guided
supraorbital nerve RFA for patients with ophthalmic
herpetic neuralgia. Of note, Zhang carried about
conventional RFA at a temperature of 95°C, which was
higher than our treatment temperature, but did not
have any reported complications beyond forehead or
apex numbness.

The authors selected CT guidance to directly visualize
the supraorbital foramen and confirm needle tip place-
ment with millimeter level accuracy. While CT provides
exceptional precision, it also increases cost, setup time,
and increased radiation exposure - making it less practi-
cal for routine pain procedures. In contrast, our fluo-
roscopy guided approach utilizes bony landmarks and
sensory testing to achieve accurate localization of the
supraorbital notch with lower radiation exposure and
greater clinical accessibility. Our case also demonstrates
comparable analgesic efficacy at a lower temperature
without adverse effects. To our knowledge, is the first
report of fluoroscopy guided conventional RFA of the
supraorbital nerve for PHN.

CONCLUSIONS

We highlight the potential role of fluoroscopy-
guided conventional RFA of the supraorbital nerve in
patients with refractory painful post-herpetic trigeminal
neuralgia as a safe, effective, and minimally invasive
treatment option. Further studies with larger sample
sizes and longer follow-up are warranted to validate
these findings, optimize procedural parameters, and
establish standardized guidelines for supraorbital RFA
in patients with trigeminal PHN.

Author Contributions

Authors JH, VM, and TK all participated in the plan-
ning, writing, and revisions of the manuscript. TK
performed the clinical care of the patient.

Pain Medicine Case Reports Vol. 10 No. 4, 2026



REFERENCES

1.

Liesegang T. Herpes zoster ophthalmicus natural history, risk fac-
tors, clinical presentation, and morbidity. Ophthalmology 2008;
115:53-S12.

Zhang H, Ni H, Liu S, Xie K. Supraorbital nerve radiofrequency for
severe neuralgia caused by herpes zoster ophthalmicus. Pain Res
Manag 2020; 2020:3191782.

Guo J, Dong X, Zhao X. Treatment of trigeminal neuralgia by ra-
diofrequency of the Gasserian ganglion. Rev Neurosci 2016;
27:739-743.

Niemeyer CS, Harlander-Locke M, Bubak AN, Rzasa-Lynn R, Birlea
M. Trigeminal postherpetic neuralgia: From pathophysiology to
treatment. Curr Pain Headache Rep 2024; 28:295-306.

Cohen JI. Clinical practice: Herpes zoster. N Engl J Med 2013;
369:255-263.

Tang J, Zhang Y, Liu C, Zeng A, Song L. Therapeutic strategies
for postherpetic neuralgia: Mechanisms, treatments, and perspec-
tives. Curr Pain Headache Rep 2023; 27:307-319.

Amin S, Buvanendran A, Park KS, Kroin JS, Moric M. Peripheral
nerve stimulator for the treatment of supraorbital neuralgia: A ret-
rospective case series. Cephalalgia 2008; 28:355-359.

Asensio-Samper JM, Villanueva VL, Pérez AV, et al. Peripheral
neurostimulation in supraorbital neuralgia refractory to conven-
tional therapy. Pain Pract 2008; 8:120-124.

Liu DY, Chen JS, Lin CY, et al. Subcutaneous peripheral nerve
stimulation for treatment of acute/subacute herpes zoster-relat-
ed trigeminal neuralgia: A retrospective research. Clin J Pain 2021;
37:867-871.

Zhao W, Yang L, Deng A, Chen Z, He L. Long-term outcomes and
predictors of percutaneous radiofrequency thermocoagulation of
the Gasserian ganglion for maxillary trigeminal neuralgia: A retro-
spective analysis of 1070 patients with minimum 2-year follow-up.
Ann Med 2022; 54:2420-2430.

Bharti N, Sujith J, Singla N, Panda NB, Bala I. Radiofrequency
thermoablation of the Gasserian ganglion versus the peripheral
branches of the trigeminal nerve for treatment of trigeminal neu-
ralgia: A randomized, control trial. Pain Physician 2019; 22:147-
154,

Weyker PD, Webb CA, Mathew L. Radiofrequency ablation of the
supraorbital nerve in the treatment algorithm of hemicrania conti-
nua. Pain Physician 2012; 15:E719-E724.

Silva-Ortiz VM, Diwan S, Kothari K, Santiago M, Lopez AG, Mar-
tinez LA. Ultrasound-guided supraorbital radiofrequency ablation
for V1 postherpetic neuralgia. Indian J Pain 2021; 35:251-235.
Cosman ER Jr, Cosman ER Sr. Electric and thermal field effects in
tissue around radiofrequency electrodes. Pain Med 2005; 6:405-
424,

Pain Medicine Case Reports Vol. 10 No. 4, 2026

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

RFA of the Supraorbital Nerve for PHN

Ren H, Shen'Y, Luo F. Treatment of supraorbital neuralgia using ul-
trasound-guided radiofrequency thermocoagulation of the supra-
orbital nerve: A retrospective study. J Pain Res 2020; 13:251-259.

Protasoni M, Reguzzoni M, Sangiorgi S, et al. Pulsed radiofrequen-
cy effects on the lumbar ganglion of the rat dorsal root: A mor-
phological light and transmission electron microscopy study at
acute stage. Eur Spine J 2009; 18:473-478.

Kikuta S, lwanaga J, Watanabe K, Kusukawa J, Tubbs RS. Anatom-
ical study of the supraorbital and supratrochlear nerves: A new
classification and application to understanding some migraine
headaches. Clin Anat 2020; 33:332-337.

Christensen KN, Lachman N, Pawlina W, Baum CL. Cutane-
ous depth of the supraorbital nerve: A cadaveric anatomic study
with clinical applications to dermatology. Dermatol Surg 2014,
40:1342-1348.

Stolzenberg D, Gordin V, Vorobeychik Y. Incidence of neuropathic
pain after cooled radiofrequency ablation of sacral lateral branch
nerves. Pain Med 2014; 15:1857-1860.

Singh JR, Miccio VF Jr, Modi DJ, Sein MT. The impact of local ste-
roid administration on the incidence of neuritis following lumbar
facet radiofrequency neurotomy. Pain Physician 2019; 22:69-74.

Gronseth G, Cruccu G, Alksne J, et al. Practice parameter: The di-
agnostic evaluation and treatment of trigeminal neuralgia (an ev-
idence-based review): Report of the Quality Standards Subcom-
mittee of the American Academy of Neurology and the European
Federation of Neurological Societies. Neurology 2008; 71:1183-
1190.

Li Y, Zeng X, Zhou L. Ultrasound-guided peripheral nerve radio-
frequency ablation for craniofacial postherpetic neuralgia: Effi-
cacy and safety in a retrospective cohort. J Clin Neurosci 2025;
138:111408.

Dong Y, Chen Y, Yao B, et al. Neuropathologic damage induced
by radiofrequency ablation at different temperatures. Clinics (Sao
Paulo) 2022; 77:100033.

Cohen SP, Bhaskar A, Bhatia A, et al. Consensus practice guide-
lines on interventions for lumbar facet joint pain from a multispe-
cialty, international working group. Reg Anesth Pain Med 2020;
45:424-467.

Luo F, Lu J, Ji N. Treatment of refractory idiopathic supraorbital
neuralgia using percutaneous pulsed radiofrequency. Pain Pract
2018; 18:871-878.

Taha JM, Tew JM Jr. Honored guest presentation: Therapeutic de-
cisions in facial pain. Clin Neurosurg 2000; 46:410-431.

Tew JM Jr, Taha JM. Percutaneous rhizotomy in the treatment of
intractable facial pain. In: Schmidek HH, Sweet WH (eds). Opera-
tive Neurosurgical Techniques. 3rd ed. W.B. Saunders, Philadel-
phia, PA 1995; pp. 1055-1070.

373






