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CASE REPORT

Trigeminal ganglion electrical stimulation 
relieves refractory trigeminal herpes zoster 
and prevents postherpetic neuralgia: a case 
report
Wenhui Wu1,2, Siwei Wang3, Mo Zhou1,2, Qian Ao1,2, Jianhao Liao1,2, Bangyong Qin1,2* and Jie Yuan1,2*   

Abstract 

Introduction Herpes zoster is an acute condition caused by the reactivation of varicella zoster virus, often affecting 
the skin and mucosa. When varicella zoster virus invades the trigeminal ganglion, it can lead to trigeminal herpes 
zoster, with postherpetic neuralgia as the most common complication. Postherpetic neuralgia, characterized by per-
sistent pain for over 3 months after skin lesions heal, significantly impacts quality of life, including sleep, mood, 
and social interactions. Current treatments, including antiviral drugs, analgesics, and neurotrophic agents, are often 
insufficient, and many patients still suffer from refractory postherpetic neuralgia. This highlights the need for alterna-
tive treatments. Trigeminal ganglion electrical stimulation has shown potential in managing refractory trigeminal 
herpes zoster and preventing postherpetic neuralgia. However, reports on its effectiveness remain scarce. This article 
presents two rare cases where trigeminal ganglion electrical stimulation was successfully used to treat refractory 
trigeminal herpes zoster and prevent postherpetic neuralgia.

Case presentation This study reports two cases of trigeminal herpes zoster that were refractory to pharmacological 
treatment and successfully alleviated using trigeminal ganglion electrical stimulation, which also effectively pre-
vented postherpetic neuralgia. Both patients, a 62-year-old Chinese female and a 65-year-old Chinese male, presented 
with severe pain, itching, sensory disturbances, and extensive vesicular lesions on the left side of the face, involv-
ing the ophthalmic (V1) and maxillary (V2) branches. Despite receiving antiviral drugs, analgesics, and neurotrophic 
agents, their symptoms remained inadequately controlled, with pain scores ranging from 8 to 10. After undergoing 
trigeminal ganglion electrical stimulation, the pain score of both patients dropped to 2–3 on the first day post-
treatment, with significant improvement in the herpes zoster blisters and pain. During follow-up, the pain continued 
to improve, with marked reduction in the pain and itching in the affected areas, and sleep quality also improved. At 1, 
3, and 6 months of follow-up, neither patient had developed postherpetic neuralgia. These cases suggest that trigem-
inal ganglion electrical stimulation may be an effective method for treating refractory trigeminal herpes zoster 
and preventing postherpetic neuralgia, significantly improving herpes symptoms and alleviating pain.

Conclusions These cases demonstrate that trigeminal ganglion electrical stimulation can provide rapid and sus-
tained pain relief while preventing postherpetic neuralgia in refractory trigeminal herpes zoster patients. This 
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Introduction
Herpes zoster (HZ) is an acute skin and mucous mem-
brane disease caused by the reactivation of varicella zos-
ter virus (VZV) infection in the ganglion, characterized 
by vesicles and severe neuralgia along the ganglion distri-
bution [1, 2]. The incidence of HZ is positively correlated 
with age, with an annual incidence of 3.9–42/100,000, 
and about half of them occur in people over 60 years old 
[3]. When VZV invades the trigeminal ganglion (TG; also 
known as Gasserian ganglion [GG]), the reactivation and 
replication of the virus cause edema and necrosis of the 
neurons and nerves of the ganglion and nerve, resulting 
in trigeminal herpes zoster (THZ) [4]. The most common 
complication of THZ is postherpetic neuralgia (PHN) 
of trigeminal nerve, which is neuralgia that persists 
for more than 3  months after the healing of THZ skin 
lesions. The incidence of PHN is related to factors such 
as age, the severity of vesicles, and the location of skin 
lesions, accounting for about 15–20% of patients with 
HZ [5, 6]. PHN causes a serious decline in the quality of 
life of patients, affecting sleep, mood, and social interac-
tion, and even leading to depression and suicide [7, 8]. 
At present, the main treatment of THZ includes antivi-
ral drugs, analgesics, nerve nutrition drugs, and so on, 
aiming to control virus replication, relieve pain, promote 
skin lesion healing, and prevent or reduce the occurrence 
of PHN [9, 10]. However, these drug treatments are not 
ideal, and some patients still have PHN, and it is diffi-
cult to relieve. This indicates that, for intractable herpes 
zoster, the limitations of pharmacotherapy alone remain 
significant. Studies have shown that antiviral drugs such 
as acyclovir can inhibit VZV replication, accelerate rash 
healing, relieve pain, and reduce the risk of PHN [11]. 
Corticosteroids cannot reduce the incidence of PHN, 
but when combined with antiviral drugs, they can accel-
erate rash healing and relieve pain [12, 13]. In addition, 
sometimes a combination of multiple drugs is needed 
for analgesia, such as anticonvulsants pregabalin, opioids 
tramadol, and antidepressants such as duloxetine [11]. 
Many patients do not respond to oral drugs, and some 
adverse events, such as nausea, vomiting, and dizziness, 
are intolerable for elderly patients [14, 15]. Therefore, 
finding new and effective treatment methods is a clini-
cal problem for the treatment of refractory THZ and the 
prevention of PHN.

TG is the largest cranial nerve ganglion, located at the 
trigeminal impression of the temporal bone apex. It is 
crescent-shaped and composed of typical pseudouni-
polar neurons. The periphery of the cell body protrudes 
into three nerves, namely the ophthalmic nerve, the max-
illary nerve, and the mandibular nerve. TG is responsi-
ble for transmitting the general somatic sensation of the 
ipsilateral face [16]. TG is the best treatment target for 
trigeminal neuralgia [17], and stimulating TG can relieve 
the pain in the facial area innervated by the trigeminal 
nerve [18]. In recent years, studies have shown that TGES 
technology can effectively relieve trigeminal neuropathic 
pain (TNP) [17, 19, 20]. TGES is a minimally invasive 
nerve stimulation technique that inhibits the transmis-
sion of pain signals by implanting electrodes to stimulate 
TG. The principle of TGES is to use the sensory mask-
ing effect of electrical stimulation, that is, to produce a 
slight numbness or tingling sensation in the pain area, 
masking or reducing the original pain sensation [21–23]. 
Lise Kustermans et al. [17] reported that 22 patients with 
refractory TNP underwent TGES treatment and were 
followed up with for 24 months. The results showed that 
the patients’ pain level, medication dosage, quality of life, 
and satisfaction were significantly improved, and no seri-
ous complications occurred. However, there are very few 
reports of TGES applied to refractory THZ and success-
fully preventing PHN. This article reports two rare cases 
of using TGES to treat refractory THZ and successfully 
prevent PHN, respectively for right V1 and V2 HZ. The 
patients  received TGES treatment within 2 months after 
the onset of  THZ, with continuous electrical stimula-
tion for 1 week. The patients had pain relief, skin lesion 
healing, no obvious adverse reactions, and no recurrence 
and PHN occurrence during the 6-month follow-up. This 
article discusses the feasibility and effectiveness of TGES 
treatment of THZ and prevention of PHN, providing a 
new treatment option for clinical practice.

Case presentation
Case report 1
A 62-year-old Chinese female patient presented with 
severe pain, itching, and paresthesia on the left side of 
her face for over 5  days. She had large vesicular lesions 
on her face with marked tenderness, which severely 
impaired her work, life, and sleep quality. At another 

highlights the potential of trigeminal ganglion electrical stimulation as a novel therapeutic approach, particularly 
for patients who do not respond to conventional treatments. Its success in these cases suggests a promising direction 
for further research and clinical application.
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hospital, the patient was diagnosed with trigeminal her-
pes zoster (THZ) involving the ophthalmic (V1) and 
maxillary (V2) branches. The patient had taken oral 
antiviral drugs, analgesics, intravenous infusion of nerve 
nutrition drugs, and other treatments, but the pain relief 
effect was poor. The patient was very sensitive to opi-
oids, and she had severe vomiting after taking tramadol 
sustained-release capsules. The patient had a history 
of hypertension, which was well controlled, and no his-
tory of diabetes, surgery, cancer in the family, smoking, 
or drinking. After the patient was transferred to our 
pain department, the outpatient assessment used the 
numeric rating scale (NRS), and the NRS score was 8–10. 
Considering that drug treatment was ineffective in the 
patient, we planned to perform electrostimulation of the 
trigeminal ganglion through the foramen ovale (TGES) 
under the guidance of digital subtraction angiography 
(DSA) to relieve the patient’s pain. Before the operation, 
the patient did not have any obvious signs of abnormal-
ity, such as cough, fever, or respiratory distress. Routine 
biological tests such as blood routine examination, blood 
biochemistry examination, and coagulation examination 
also did not find any obvious abnormalities. The inter-
vention involved percutaneous puncture of the foramen 
ovale with a 14-gauge sheath needle under DSA guid-
ance, advancing it into Meckel’s cave, and implanting a 
temporary electrode of the trigeminal ganglion through 
the sheath needle (Fig.  1A, B). The electrode had eight 
contacts, each with a length of 3  mm and a spacing of 
4 mm. The electrical stimulation test parameters were a 
pulse width of 200 microseconds, a frequency of 60 Hz, 
and a voltage of 0.5  V. The patient reported numbness 
in the V1 + V2 branch area, which corresponded to the 
distribution of the pain. We confirmed that there were 

no adverse effects, such as facial twitching, diplopia, or 
dysarthria. After fixing the end of the electrode to the 
corner of the mouth with a suture, we connected it to 
an external pulse generator. The operation was success-
fully completed. On the first day after the operation, the 
patient’s oral pain score dropped to 2–3. After appropri-
ately increasing the voltage to 0.8 V, the patient reported 
numbness in the V1 + V2 branch area, and the pain was 
further relieved. We suggested that the patient stop tak-
ing tramadol sustained-release capsules and continue to 
take oral pregabalin 75 mg twice a day, flupirtine maleate 
meloxicam tablets 0.5  mg twice a day, and mecobala-
min 0.5 mg three times a day. On the third day after the 
operation, the patient’s oral pain was further relieved, 
and there was no NRS score greater than 3, there was 
no breakthrough pain, the area of pain and itching in the 
herpes area became smaller, and the patient’s sleep con-
dition had improved. On the seventh day after the opera-
tion, the patient’s oral pain in the forehead, face, and wing 
of the nose improved significantly, and only occasional 
needle-like discomfort was reported; the NRS score was 
2–3. We removed the temporary electrode after rou-
tine disinfection in the invasive treatment room. On the 
same day, the patient continued oral drug treatment. On 
the eighth day, the patient was discharged smoothly. No 
pain or postherpetic neuralgia (PHN) was found during 
follow-up at 1, 3, and 6 months after discharge.

Case report 2
A 65-year-old Chinese male patient suffered from 
severe pain, itching, and paresthesia in the left facial 
region with shingles for 35  days. He was diagnosed 
with trigeminal herpes zoster (THZ) affecting the oph-
thalmic (V1) and maxillary (V2) branches at another 
hospital and was referred to the pain department of 
the Affiliated Hospital of Zunyi Medical University for 
treatment. His pain was characterized by persistent 
burning and electric-shock-like pain, ranging from 
moderate to severe, with paroxysmal attacks every 
30–45  minutes, and the NRS score was 9–10. Before 
admission, the patient had received antiviral drugs, tra-
ditional Chinese medicine, and analgesics at the local 
hospital. Although the herpes zoster lesions gradu-
ally formed crusts, the pain persisted, which seriously 
affected his daily life and sleep. He was transferred to 
our hospital, hoping to relieve the pain. The patient had 
no history of hypertension, diabetes, surgery, cancer 
in the family, smoking, or drinking. After admission, 
the doctor gave him oral acetaminophen hydrocodone 
325  mg three times a day and pregabalin 75  mg twice 
a day. But he had obvious symptoms of dizziness, nau-
sea, and vomiting after taking pregabalin, so we consid-
ered performing TGES under the guidance of DSA to 

Fig. 1 A, B Under local anesthesia, a sheath needle was inserted 
into the foramen ovale under the guidance of digital subtraction 
angiography, and a temporary electrode of the trigeminal ganglion 
was implanted. The position of the electrode tip was confirmed 
by X-ray
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relieve his severe pain. Before the operation, the patient 
did not have any obvious signs of abnormality, such as 
cough, fever, and respiratory distress. Routine biologi-
cal tests such as blood routine examination, blood bio-
chemistry examination, and coagulation examination 
also did not find any obvious abnormalities. We used 
the same trigeminal ganglion electrostimulation inter-
vention for the second patient as for the first patient, 
to relieve his chronic head and face pain (Fig.  2A, B). 
On the first day after the operation, the patient’s pain 
score was 1–2; after appropriately increasing the volt-
age to 1.2 V, the patient reported numbness in the V1 
and V2 areas, and the pain was relieved. He continued 
to take oral pregabalin 75  mg twice a day, anfen dihy-
drocodeine 0.5  g three times a day, flupirtine maleate 
meloxicam tablets 0.5  mg twice a day, and mecobala-
min 0.5  mg three times a day. On the third day after 
the operation, the patient reported that the pain was 
relieved; there was no NRS score greater than 3, the 
area of pain and itching in the herpes area became 
smaller, and the sleep condition improved significantly. 
On the seventh day after the operation, the patient 
reported that the pain in the forehead, face, and wing 
of the nose was significantly relieved, only needle-like 
discomfort was reported, and the NRS score was 1–2. 
Then, the electrode was removed after routine disinfec-
tion in the invasive treatment room, and he continued 
oral drug treatment on the same day. On the eighth day, 
the patient was discharged smoothly. During the whole 
treatment process, the patient’s pain was significantly 
relieved, his sleep condition was improved, the opera-
tion was successfully completed, and no postopera-
tive infection or other adverse reactions occurred. No 

pain or PHN was found during follow-up at 1, 3, and 
6 months after discharge.

Discussion
HZ is caused by the reactivation of VZV. It usually mani-
fests as burning pain and unilateral vesicular lesions, 
affecting up to 60% and 20% of the thoracic and cervical 
regions, respectively [24, 25]. Up to 20% of cases involve 
the trigeminal nerve [25]. Previous studies have shown 
that THZ is more difficult to treat than herpes zoster in 
other regions from the cervical to the sacral level. It is 
likely to progress to PHN if effective pain relief and anti-
inflammatory treatment are not obtained in its acute and 
subacute phases [3]. PHN and its refractory treatment 
cause serious economic burden to patients and society. 
Therefore, for THZ, pain physicians should explore an 
effective method to alleviate THZ and prevent the occur-
rence of PHN.

Consistent with the treatment of herpes zoster in other 
parts of the body, the main treatment method for THZ 
is pharmacotherapy. A combination of drugs is usually 
required to achieve good clinical results. This includes 
a combination of topical and systemic drugs, relaxation, 
psychological intervention, and social support. Cur-
rently, local treatment recommends the use of a lido-
caine patch as the first-line treatment option and an 8% 
capsaicin patch as the second-line treatment option. A 
randomized controlled trial showed that the lidocaine 
patch can significantly relieve acute herpes zoster pain 
and prevent PHN [26]. Systemic drugs include antiviral 
drugs (such as acyclovir), anticonvulsants (such as pre-
gabalin-like drugs), opioids (tramadol), antidepressants 
(such as norepinephrine and serotonin reuptake inhibi-
tors, such as duloxetine), and so on [27–30]. However, 
pharmacotherapy is slow to take effect, some patients 
have poor treatment results, and side effects such as nau-
sea, vomiting, constipation, drowsiness, confusion, seda-
tion, urinary retention, and cardiac toxicity are obvious 
[31]. Therefore, although pharmacotherapy is the routine 
treatment for THZ, its effectiveness is limited. There are 
many side effects, and it cannot meet the needs of all 
patients. In this situation, neuromodulation techniques, 
as a new emerging treatment modality, such as electri-
cal stimulation, pulsed radiofrequency, and nerve block, 
become another important supplement. In many retro-
spective studies, patients with THZ and PHN received 
electrical stimulation, pulsed radiofrequency, and nerve 
block treatment, and the results showed that they could 
effectively relieve pain, reduce drug dosage, improve 
sleep quality, alleviate anxiety and depression, and effec-
tively prevent the occurrence of PHN. However, reports 
on trigeminal ganglion electrical stimulation to prevent 
PHN are rare [5, 32]. This indicates that neuromodulation 

Fig. 2 A, B Under local anesthesia, a sheath needle was inserted 
into the foramen ovale under the guidance of digital subtraction 
angiography, and a temporary electrode of the trigeminal ganglion 
was implanted. The position of the electrode tip was confirmed 
by X-ray
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technology is a safe and effective treatment method that 
can reduce the progression of neuropathological changes 
and provide a new option for the treatment of THZ. 
However, the application of nerve block treatment may 
cause neurological sequelae, such as aseptic meningitis, 
headache, and arachnoiditis. The risk of complications 
is high [33]. Electrical stimulation and pulsed radiofre-
quency are gradually increasing in application due to 
their significant effects, low operation difficulty, and low 
risk [33].

Pulsed radiofrequency (PRF), developed as an improve-
ment over traditional radiofrequency thermocoagulation, 
is a minimally invasive technique widely used in clinical 
practice for managing chronic pain. Compared with the 
older thermocoagulation method, PRF offers the advan-
tage of delivering therapeutic effects without causing sig-
nificant tissue damage, making it a safer and more refined 
alternative. It uses pulsed current to act on the nerve 
before the needle tip, forming a high-voltage field around 
the nerve tissue. This indirectly activates the superficial 
neurons of the spinal dorsal horn, changing the function 
of nerve myelin cells. It also inhibits the electrophysiol-
ogy of nerve fiber conduction and interferes with the 
transmission of nerve impulses, thereby alleviating the 
patient’s pain symptoms [34]. Studies have shown that 
trigeminal ganglion (TG) PRF can effectively relieve pain, 
reduce drug dosage,and effectively reduce the occur-
rence of PHN [5, 35]. In addition, another study showed 
that electrical stimulation has a lower incidence of com-
plications, shorter operation time, and better safety and 
patient compliance than PRF therapy [36–38]. However, 
the application of PRF also has some problems, such as 
complex operation, the need for professional equipment, 
difficulty in ensuring the accuracy of needle tip position, 
and possible nerve damage. Consequently, we further 
explored a simpler, safer, and more effective neuromodu-
lation technique—TGES.

TGES is a promising technique for the treatment of 
trigeminal neuralgia that was first proposed by Meyer-
son and Hakansson in 1976 and has been widely applied 
and studied in the following decades. Among 14 patients, 
11 reported significant analgesia after more than 4 years 
of follow-up [39]. Mehrkens and Steude conducted a 
5-year follow-up study on 235 patients from 1980 to 
2005, reporting that 52% of patients considered TGES to 
reduce their pain by half [22]. Mengzhen Xu et al. [40] 
reported six cases of short-term TGES intervention, fol-
lowed up with for about 6  months after discharge. The 
results showed that the patients’ pain, sleep quality, and 
quality of life were further improved. These results fur-
ther confirmed the feasibility and effectiveness of TGES, 
indicating that temporary TGES intervention can bring 
different degrees of pain alleviation to patients, or even 

completely eliminate pain, and there is no pain aggrava-
tion. The specific analgesic mechanism of TGES is not 
clear; it involves peripheral, spinal, and brain neurons 
and circuits. R Melzack et al. [22] found that TGES acti-
vates Aβ fibers, produces a gate effect, and inhibits the 
input of pain signals. TGES also activates the descending 
inhibitory system, increases endogenous opioids in the 
spinal dorsal horn, and inhibits the output of pain signals 
[21]. In addition, TGES regulates the brain’s pain modu-
lation network, including the dorsolateral prefrontal 
cortex, insula, anterior cingulate gyrus, thalamus, brain-
stem, and other regions, affecting the cognitive and emo-
tional dimensions of pain [23]. However, research into 
its use in THZ therapy and PHN prevention is limited. 
Internationally, most cases involve long-term electrical 
stimulation implants. However, considering the specific 
circumstances of our patients, we opted for a short-term 
method of trigeminal ganglion electrical stimulation 
implantation. During the electrode implantation pro-
cess, we placed three contact points within the foramen 
ovale to ensure extensive coverage of the patient’s pain 
area and effectively prevent a reduction in coverage due 
to electrode displacement. In these two cases, patients 
experienced a pain relief rate of over 50%, and there were 
no incidents of electrode dislocation prior to removal. 
Furthermore, we conducted regular follow-ups to assess 
postoperative pain improvement. In both patients, we 
observed the herpes zoster blisters healing and crusting 
over, with a significant reduction in pain and NRS scores 
around 1–2. In the two patients mentioned above, this 
method effectively relieved pain and successfully pre-
vented the occurrence of PHN, proving that, for those 
patients with refractory THZ, TGES is an alternative 
option. However, as this article presents only two repre-
sentative cases, its findings should be interpreted with 
caution. Future research involving a larger number of 
cases and the inclusion of a control group will be neces-
sary to further validate the efficacy and safety of TGES in 
treating intractable herpes zoster and preventing post-
herpetic neuralgia.

Conclusions
On the basis of the two cases presented, we propose 
that TGES may be an effective therapeutic approach 
for patients with refractory THZ, offering a potential 
method to prevent the development of PHN. TGES rep-
resents a novel direction for managing this challeng-
ing condition, providing hope for patients who do not 
respond to conventional treatments. However, this case 
report is inherently limited by the lack of a control group, 
short follow-up period, and reliance on only two cases. 
Further studies with larger patient cohorts, longer fol-
low-up durations, and controlled designs are needed to 
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comprehensively evaluate the efficacy and safety of TGES 
in treating refractory THZ.
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