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Purpose: To further evaluate the effects of gasserian ganglion block treatment with local anesthetics and steroids on patients with
acute/subacute zoster-related trigeminal neuralgia.

Patients and Methods: This is a multicenteric retrospective study which included patients between the ages of 26-92 years, who
suffered from acute/subacute zoster-related trigeminal neuralgia and had undergone CT-guided gasserian ganglion block. The medical
records of these patients between January 13, 2016 and August 25, 2021 were retrieved, and the patients were followed up for 6
months. Follow-up outcomes were Numerical Rating Scale (NRS) scores, medications and dosage. The effective rate was defined as
the number of cases with NRS score reduction of >50%/total number of casesx100% at 12 weeks postoperatively.

Results: The postoperative NRS scores were significantly decreased in all patients (P < 0.05), and NRS scores in acute zoster group
were lower than those in subacute zoster group at different time points (P < 0.05). The percentage of patients who had a reduction of
medication use value of >50% was 56.4% and the effective rate was 66.7% in all patients, at 3 months after the block treatment. There
was no significant difference in the reduction of medication use value of >50% and the effective rates between the two groups. There
were no intracranial hemorrhage, infection or other serious adverse effects in either groups.

Conclusion: CT-guided gasserian ganglion block with local anesthetics and steroids can be an effective and safe technique to relieve
the pain of acute/subacute zoster-related trigeminal neuralgia.

Keywords: acute/subacute zoster-related trigeminal neuralgia, gasserian ganglion block, local anesthetics, steroids, multicenter
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Introduction

Herpes zoster (HZ) is a vesicular skin rash caused by varicella zoster virus (VZV) latent in the ganglion, usually resulting
in acute pain in the affected dermatome.' The reactivation of VZV occurs when patient’s immunity is decreased due to
risk factors, such as increasing age.”” The annual incidence of HZ is approximately 3.4 cases per 1000 persons;’
however, a cohort study indicated that the incidence of HZ might still be rising, more than four folds in the past 60
years.” Trigeminal nerve is one of the most common cranial nerves infected by HZ,® accounting for 16.3% of HZ
patients.” Acute zoster-related trigeminal neuralgia presents as facial pain within 30 days of zoster onset, characterized by
severe burning pain and tingling in the skin of the innervated area, along with the occasional tearing or stabbing pain.®*
Subacute zoster-related trigeminal neuralgia is described as facial pain from 31 to 90 days after zoster onset.®’

Trigeminal postherpetic neuralgia (TPHN) is defined as dermatomal pain after zoster onset, resulting from acute and
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subacute zoster-related trigeminal neuralgia, which persists for over 3 months and is the most common and the most
severe type. TPHN is a refractory chronic neuropathic pain resulting from HZ virus infection,'® which is accompanied by
allodynia and hyperalgesia that may continue long after the resolution of mucocutaneous eruption.'’ This severe chronic
pain also leads to various socioeconomic consequences, including decreased socialization, daily activities and quality of
life.'? Therefore, it is necessary to explore the optimal treatment for acute/subacute zoster-related trigeminal neuralgia
and prevent further development of TPHN.

Consistent with the treatment of herpes-related pain in other parts of the body, treatment of acute/subacute zoster-
related trigeminal neuralgia includes systemic drug therapy, local drug therapy, physical therapy and so on.'® For patients
with acute/subacute zoster-related trigeminal neuralgia, where conservative treatment could not achieve satisfactory pain
relief, pulsed radiofrequency (PRF) therapy can play an important role as a non- or minimally neurodestructive
technique.'® However, the sample size of previous research is relatively small and there are very few reports available;
therefore, evidences supporting their effectiveness are limited. Thus, once conservative treatment is ineffective, acute/
subacute zoster-related trigeminal neuralgia is generally considered a challenge for clinicians, and more effective
treatment modalities are needed.

Nerve block therapy has been reported as a technique for the treatment of zoster-related pain. The reduction of acute HZ pain
can be achieved by blocking C-nociceptors and afferent transmission of pain stimulus using local anesthetics.'*'* Although
much controversy surrounds the use of systemic steroids,'® the inclusion of steroid in the block decreases acute neuronal
inflammation.'® Previous studies have demonstrated that, the closer to the site of inflammation the local anesthetic and the steroid
are injected, the better the anti-inflammatory effect.'® Sympathetic or somatic nerve blocks during the acute phase of HZ may not
only help control acute pain, allodynia and hyperalgesia but also prevent postherpetic neuralgia (PHN)."” In addition, favorable
outcomes for epidural or paravertebral blocks have also been reported.'®'® However, only few reports on nerve block in the
treatment of acute zoster-related trigeminal neuralgia are available. Philippe Gain performed daily frontal and/or nasal blocks
with bupivacaine plus adrenaline added to clonidine, which relieved severe pain in acute ophthalmic zoster.”’ Gasserian ganglion
block and retrobulbar nerve block has previously been demonstrated as a useful method for treating pain and inflammation
caused by herpes simplex virus infection of the ophthalmic division of the trigeminal nerve.” Since only a few cases have been
reported, these studies cannot provide standard guidelines for nerve block therapy for acute/subacute zoster-related trigeminal
neuralgia.”' Gasserian ganglion is the largest cranial sensory ganglion, where the VZV can lie dormant.®> Gasserian ganglion is
the affected target and can be treated as the therapeutic site in trigeminal HZ.>'® In order to determine and provide guidance
regarding a specific treatment, the analgesic effect of CT-guided gasserian ganglion block with local anesthetics and steroids in
the treatment of acute/subacute zoster-related trigeminal neuralgia was analyzed retrospectively at multiple centers.

Materials and Methods

The retrospective research protocol was approved by the Medical Ethics Committee of Beijing Tiantan Hospital, Capital
Medical University before collecting patients’ data (K'Y2022-049). This study was conducted in compliance with the
Declaration of Helsinki. Patient data was strictly confidential and de-identified for analysis. This retrospective study
involved no more than minimal risk to subjects, and the waiver of consent did not harm the welfare and rights of subjects.
The Medical Ethics Committee of Beijing Tiantan Hospital approved the application for waiver of informed consent for
this study. Patient informed consent was not required because of the study’s retrospective nature. A total of three
hospitals, including Beijing Tiantan Hospital, Beijing Red Cross Peace Orthopedic Hospital and Beijing Puhua
International Hospital Hospital in Beijing, China, served as participating centers. The medical records of patients with
acute/subacute zoster-related trigeminal neuralgia, who had undergone CT-guided gasserian ganglion block treatment
between January 2016 and August 2021, were retrieved from hospital information systems (HIS) medical records.

Study Design and Participants

This was a multicenteric retrospective study, without a control group, conducted at Beijing Tiantan Hospital, Capital
Medical University. Patients who met the following criteria were eligible for study: (1) Age >18 years; (2) Patients with
acute (within 30 days after zoster onset) and subacute zoster-related trigeminal neuralgia (at 30 to 90 days from zoster
onset) who had undergone CT-guided nerve block treatment of gasserian ganglion alone or gasserian ganglion combined
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with peripheral nerve (supraorbital nerve, infraorbital nerve, mental nerve or multiple nerves combination). The
exclusion criteria were as follows: (1) Patients with incomplete medical records (lack of baseline data or follow-up of
less than 12 weeks after gasserian ganglion block procedure); (2) Patients with unhealed herpes.

Procedures

All gasserian ganglion block procedures were conducted by experienced pain physicians. Treatment was delivered with
patients lying in supine position on the computed tomography (CT) scanner bed while receiving oxygen at 3 liters
per minute. Electrocardiogram (ECG), heart rate (HR), blood pressure (BP), oxygen saturation and respiratory rate (RR)
were monitored continuously. CT was used to determine the percutaneous puncture route. Gasserian ganglion block was
performed after sterilization and local anesthesia with 1% lidocaine at the puncture site.

The puncture site was positioned approximately 3 cm lateral to the corner of the mouth. The Hartel anterior approach
was performed for patients undergoing gasserian ganglion block. A disposable anesthetic needle (a 10-cm trocar, AN-S
0.7X90; Zhejiang volte medical Inc.) was inserted and slowly advanced toward the foramen ovale along a predefined
path under the guidance of three-dimensional (3D) CT. The patient’s mouth was inspected to avoid inadvertent
penetration of buccal mucosa at this point. A new CT scan was performed to confirm the location of the needle tip
when the needle reached the predefined depth (Figure 1). Once the needle reached its proper location, the stylet of the
trocar was withdrawn and the syringe with local anesthetics and steroids was connected. Two milligrams of dexametha-
sone sodium phosphate and 1 mL of 1% plain lidocaine (total volume 1.4 mL) were then slowly injected through the

Figure | CT-guided nerve block treatment of the Gasserian ganglion. The trocar (arrow) entering the foramen ovale as shown in sagittal plane (A) and axial plane (B). The
position of the needle (arrow) as shown in the 3-D reconstruction of CT from the skull base view (C) and interior skull base view (D). White marks indicate the needle in
the foramen ovale.
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needle.” The needle was finally flushed with 0.5 mL normal saline and then withdrawn. The gasserian ganglion block was
occasionally combined with peripheral nerves such as supraorbital nerve, infraorbital nerve or mental nerve block in
some patients, as deemed required by our experienced pain physicians.

Data Collection

Preoperative baseline characteristics, intraoperative records and postoperative efficacy were retrieved from HIS medical
record system. Preoperative baseline data included gender, age and BMI of patients, affected side, affected branch, days
after zoster onset, numerical rating scale (NRS) score, previous medications and dosage, related symptoms such as
facial numbness and swelling along with comorbidities such as hypertension, diabetes mellitus (DM), coronary heart
disease and stroke. Intraoperative data included operation time, whether combined with peripheral nerve block
treatment, NRS score immediately after nerve block and intraoperative complications. HIS medical record system
was routinely updated for medical quality control. Patients were routinely followed up at day 1, week 1, week 2, month
1, month 3 and month 6 postoperatively. Follow-up outcomes were NRS scores, medications and dosage.*” Patients
could reduce the dose of analgesics on their own, based on their degree of pain. For patients who took more than one
analgesic drug preoperatively, if the postoperative dose of each analgesic drug was reduced by more than 50%, the
reduction of medication use value was considered to be >50%. The effective rate was defined as the number of cases
with NRS score reduction of >50%/total number of casesx100% at 12 weeks postoperatively. The percentage of
patients who had a reduction of medication use value of >50% were collected at 12 weeks postoperatively. Follow-up
was terminated once the NRS score decreased to 0 without oral analgesics or when patients received other interven-
tional or surgical treatments due to ineffective nerve block treatment. In addition, postoperative complications such as
facial swelling, facial numbness, ecchymosis, decreased masticatory muscle strength, infection or hematoma at
puncture site and intracranial hemorrhage or infection were also recorded by HIS medical record system or via
telephone follow-up.

Statistical Analysis

Kolmogorov—Smirnov test was used to assess the normality of demographic data. Normally distributed continuous data
were presented as means + standard deviations (SDs) and analyzed by independent #-test. Non-normally distributed
continuous data were presented as medians and interquartile ranges (IQRs) and analyzed by Mann—Whitney U-test.
Categorical data were described as frequency and percentage and analyzed by Chi square test or Fisher’s exact test (when
the expected values were <5). All tests were two-tailed, and P value <0.05 was considered statistically significant. All
data were analyzed using IBM SPSS Statistics software (Version 26, IBM Inc., USA).

Results

A total of 123 patients with acute/subacute zoster-related trigeminal neuralgia who underwent CT-guided gasserian
ganglion block at the study centers, were reviewed between January 2016 and August 2021. Of the 123 patients, 6
patients were excluded based on the exclusion criteria. Therefore, the medical records of 117 patients were used. Among
the 117 patients, 36 patients had undergone gasserian ganglion block in the acute zoster group and 81 patients had
undergone gasserian ganglion block in the subacute zoster group.

Baseline Characteristic

Preoperative and intraoperative baseline data of participants are summarized in Table 1. Mean time from the onset of pain to
the initiation of CT-guided gasserian ganglion block was 39.5 days, 20.2 days in the acute zoster group and 48.1 days in the
subacute zoster group. Sixteen patients (13.7%) suffered from preoperative facial numbness and 10 patients (8.5%) suffered
from preoperative facial swelling. There were no significant differences between the two groups with regards to gender, age
and BMI of patients, affected side, affected branch, comorbidities, preoperative NRS score, previous medications, related
symptoms including facial numbness and swelling, operation time and the percentage of participants receiving gasserian
ganglion block alone or combined with peripheral nerve block (Tables 1 and 2).
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Table | Preoperative Baseline Data

Patients Total Acute Zoster Subacute Zoster | P
(n=117) Group (n=36) Group (n=81)

Age (years, xtSD) 61.4x11.5 61.8+12.7 61.3x11.0 0.804

Gender, male (%) 64(54.7%) 20(55.6%) 44(54.3%) 0.901

BMI (xtSD) 25.7+2.0 25.3x1.7 25.9+2.1 0.141

Side, left (%) 52(46.2%) 16(44.4%) 38(46.9%) 0.843

Branch affected, n(%) 0.662

| 47(40.2%) 13(36.1%) 34(42.0%)

I 20(17.1%) 6(16.7%) 14(17.3%)

n 33(28.2%) 9(25.0%) 24(29.6%)

I+l 13(11.1%) 6(16.7%) 7(8.6%)

1+ 4(3.4%) 2(5.6%) 2(2.5%)

Comorbidities, n(%)

Hypertension 28(23.9%) 10(27.8%) 18(22.2%) 0.516

Diabetes mellitus 14(12.0%) 6(16.7%) 8(9.9%) 0.308

Coronary disease 8(6.8%) 3(8.3%) 5(6.2%) 0.674

Stroke 5(4.3%) 2(5.6%) 3(3.7%) 0.655

Preoperative NRS score 8.6+0.9 8.8+0.7 85%1.0 0.064

Days after zoster onset (days) 39.5+18.0 20.2+7.5 48.1£14.2 0

Previous medications, n(%) 0.578

Anticonvulsants 63(53.8%) 18(50.0%) 45(55.6%)

Analgesics 54(46.2%) 18(50.0%) 36(44.4%)

Related symptoms, n(%)

Facial numbness 16(13.7%) 4(11.1%) 12(14.8%) 0.584

Facial swelling 10(8.5%) 4(11.1%) 6(7.4%) 0517

Table 2 Primary Outcome and Postoperative Recovery Situation

Patients Total Acute Zoster | Subacute P
(n=117) Group (n=36) | Zoster Group
(n=81)
Operation time (min, xtSD) 28.3+5.7 27.1%£55 28.8+5.8 0.145
Nerve block, n(%) 0.516
Gasserian ganglion block only 89(76.1%) 26(72.2%) 63(77.8%)
Gasserian ganglion combined with peripheral nerve | 28(23.9%) 10(27.8%) 18(22.2%)
block
Peripheral never block, n(%)
Supraorbital nerve block 10(8.5%) 4(11.1%) 6(7.4%) 0.508
Infraorbital nerve block 7(6.0%) 2(5.6%) 5(6.2%) 0.897
Mental nerve block 6(5.1%) 2(5.6%) 4(4.9%) 0.889
Multiple nerves combination block 8(6.8%) 2(5.6%) 6(7.4%) 0.714
NRS score immediately after nerve block 0 0 0
Intraoperative complications, n(%)
Bradycardia 5(4.3%) 2(5.6%) 3(3.7%) 0.655
NRS Score

The preoperative NRS score was 8.6, and the NRS scores immediately after block was 0 in all patients, probably due to

the effect of local anesthetics. The postoperative NRS scores significantly declined at day 1, week 1, week 2, month 1,
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Figure 2 Postoperative NRS scores at each follow-up time point. Postoperative NRS scores at each follow-up time point in all patients (A). Compared with baseline,
#P<0.05. The comparison of Postoperative NRS scores at each follow-up time point in two groups (B). Compared with acute zoster group, *P<0.05.

month 3 and month 6 after block treatment in all patients (P < 0.05) (Figure 2A). The postoperative NRS scores at each
follow-up time points were lower in the acute zoster group compared to the subacute zoster group (P < 0.05) (Figure 2B).

Medication Use
The percentage of patients who had a reduction in medication use value of >50% was 41.0%, 49.6% and 56.4% at week

2, month 1, month 3, respectively, after the block treatment in all patients. There was no significant difference between

the two groups (Table 3).

Effective Rate
The percentage of patients who had a reduction in NRS score value of >50% was 66.7% in all patients, 77.8% in the

acute zoster group and 61.7% in the subacute zoster group at month 3 after the block treatment. There was no significant

difference between the two groups (Table 4).

Table 3 Reduction of Medication Use >50% at Each Follow-Up Time Point

Total Acute Zoster | Subacute P
(n=117) Group (n=36) | Zoster Group
(n=81)
2 weeks after OP 48(41.0%) 17(47.2%) 31(38.3%) 0.364
| month after OP 58(49.6%) 21(58.3%) 37(45.7%) 0.206
3 months after OP 66(56.4%) 24(66.7%) 42(51.9%) 0.136
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Table 4 Effective Rate at Each Follow-Up Time Point

Total Acute Zoster Subacute Zoster | P
(n=117) Group (n=36) Group (n=81)
2 weeks after OP 65(55.6%) 23(63.9%) 42(51.9%) 0.227
I month after OP 73(62.4%) 26(72.2%) 47(58.0%) 0.143
3 months after OP 78(66.7%) 28(77.8%) 50(61.7%) 0.089

Side Effects

During the operation, while the foramen ovale was being punctured, five patients (4.3%) suffered transient bradycardia.
Eight patients (6.8%) suffered from increased facial numbness and six patients (5.1%) suffered from increased facial
swelling. Nineteen patients (16.2%) suffered from facial ecchymosis; whereas hematoma at puncture site occurred in four
patients (3.4%). There were no other perioperative adverse effects such as decreased strength of masticatory muscles,
infection and intracranial hemorrhage. There were no significant differences in side effects between the two groups
(Figure 3). None of the patients withdrew from study due to adverse reactions during treatment.

Comparison of Gasserian Ganglion Alone or Combined with Peripheral Nerve Block
There were no significant differences in preoperative NRS scores, postoperative NRS scores at day 1, week 1, week 2,
month 1, month 3, month 6, effective rate, intraoperative bradycardia and postoperative complications, whether
combined with peripheral nerve block or not (Figures 4 and 5).

Discussion

Our study retrospectively reported the effect of CT-guided gasserian ganglion block in patients with acute/subacute
zoster-related trigeminal neuralgia at multiple centers. Our results reveal that gasserian ganglion block can be
a successful therapy with an effective rate of 66.7% in all patients at 3 months after the block treatment without serious
complications. However, the effective rate must be acknowledged with caution due to the lack of a control group. Our
results were consistent with Huang et al’s study,” which demonstrated that, gasserian ganglion block could relieve pain in
acute zoster-related trigeminal neuralgia patients. Different from Huang et al’s case report, our study retrospectively
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Figure 3 Postoperative complications. Compared between acute zoster group and subacute zoster group, *P<0.05.
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peripheral nerve block group, *P<0.05.
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Figure 5 Postoperative complications. Compared between gasserian ganglion alone group and gasserian ganglion combined with peripheral nerve block group, *P<0.05.

reported of 117 patients with acute/subacute zoster-related trigeminal neuralgia who had undergone CT-guided gasserian
ganglion block treatment. In our study, we chose dexamethasone and lidocaine as drugs for nerve block instead of
clonidine, bupivacaine and adrenaline, which was different from Gain et al’s research.?’ However, the optimal drug
formulation of gasserian ganglion block for the treatment of acute/subacute zoster-related trigeminal neuralgia needs to
be investigated further in future studies.

In our study, pain disappeared immediately after nerve blocks in patients with acute/subacute zoster-related trigeminal
neuralgia due to the effects of local anesthetic. The results of this study proved that the accuracy of puncture site and
diagnosis of pain source affect the results of treatment significantly.'” The average NRS score decreased significantly at
postoperative day 1, which was 52.3% of the preoperative NRS score in all patients. The results showed that nerve block
reduced the degree of pain and took effect rapidly. The NRS scores continued to decline at postoperative week 1, week 2,
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month 1, month 3, month 6, which suggested that the degree of pain decreased continuously without recurrence after
nerve block. Jeon et al*® believed that nerve block could effectively relieve acute sacral HZ pain, which was consistent
with our results that nerve block provided fast and effective relief in acute/subacute zoster-related trigeminal neuralgia.

The average NRS score in the acute zoster group and the subacute zoster group decreased significantly at
postoperative day 1, compared to the preoperative NRS scores, by 46.6% and 55.3% of, respectively. The results of
this study revealed that the pain relief effects of gasserian ganglion block with local anesthetics and steroids in patients
with acute zoster might be better than those in patients with subacute zoster. Our results were consistent with Fabian
et al’ s study, which demonstrated that, the nerve damage of HZ was reversible inflammatory demyelinating change and
early clinical treatment measures help relieve pain.>* However, there was no significant difference in effective rate
between the two groups, which might be due to the small sample size of the study. In this study, only 36 patients (30.8%)
were in the acute zoster group, while 81 patients (69.2%) were in the subacute zoster group. This composition ratio
showed that most patients did not receive gasserian ganglion block treatment until the subacute stage. In the future, large-
scale cross-sectional studies must be carried out to explore the correlation between early nerve block treatment and
prognosis, so as to provide guidance for accurate clinical decision-making.

The percentage of patients who had a reduction of medication use value of >50% was 56.4% with an effective rate of
66.7% at month 3 after nerve block treatment in all patients. The study showed that some patients had lower NRS scores
but not less medication use, which might be due to patients’ concern about pain recurrence after gasserian ganglion
block. However, the results of our study must be acknowledged with caution due to the lack of a control group.

The effective rate of gasserian ganglion alone or combined with peripheral nerve block were 67.4% and 64.3% at
month 3 after the block treatment, respectively. The results did not show that the treatment effect of gasserian ganglion
combined with peripheral nerve block was better. However, these conclusions could only be acknowledged with caution
because of the small sample size.

The mechanism of gasserian ganglion block in the treatment of acute/subacute zoster-related trigeminal neuralgia is
not completely clear. Reactivation of VZV can lead to acute hemorrhagic inflammation in the corresponding dermatomes

and neuronal damage,>?*’

which causes change in the distribution and function of the transmembrane ion channels of
sensory neurons.'® Abnormal electric impulses produced by sensory neurons induce spontaneous pain.'’***” Nerve
blocks obstruct the vicious cycle of pain, block sympathetic nerve, expand nutrient vessels in the lesion area and improve
neurotrophic status.”® Gasserian ganglion block provides sedative effect, which reduces the excessive excitation of
sympathetic nerve and the release of neurotransmitters.’ Lidocaine makes the lesion area reach a painless state quickly
and plays the role of muscle relaxant, vasodilator and improved microcirculation.”® Dexamethasone provides anti-
inflammatory, analgesic and immunosuppressive effects and prolongs the effect time when combined with local
anesthetics.’*?

The application of nerve block has been proven to be safe in the treatment of herpes zoster.'®!? Consistent with previous
reports, all patients in this study had no drug-related serious adverse effects and all punctures were performed under CT
guidance without puncture-related serious adverse effects. Bradycardia occurred in some patients while the foramen ovale
was being punctured; all of whom recovered spontaneously without treatment. Facial numbness and facial swelling
occurred in some patients preoperatively due to nerve injury. The percentage of patients with facial numbness and swelling
were slightly increased after gasserian ganglion alone or combined with peripheral nerve block treatment, which suggested
the presence of mild tissue damage caused by nerve block due to puncture. Facial ecchymoma and hematoma at puncture
site might have been caused by injury to facial vessels such as maxillary artery during puncture. Fortunately, the incidence
of side effects were very low, which gradually reduced or completely resolved during follow-up.

There are several limitations to our study. First, the conclusion of the study must be acknowledged caution due to the lack
of a control group and a relatively smaller sample size. Prospective randomized controlled studies with larger sample size
must be conducted to explore the effects of gasserian ganglion block on acute/subacute zoster-related trigeminal neuralgia.
Second, NRS scores and medications of patients were followed up at different time points after gasserian ganglion block, but
not at 3 months after zoster onset, so the accurate incidence of TPHN between the two groups could not be obtained. Third,
the patients were followed up for 6 months after gasserian ganglion block. Future prospective studies with longer lengths of

follow-up must be conducted. Fourth, in this study, CT guidance was used instead of fluoroscopy because CT images,
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especially 3D reconstruction images, were particularly intuitive and clearer for puncture guidance. However, fluoroscopy can
guide punctures in real time, is less expensive, has less radiation exposure and is more widespread. Undoubtedly, the
comparison between these two imaging techniques must be further compared in future studies to determine the ultimate
effective and safer choice. In conclusion, the current study provides preliminary evidence that gasserian ganglion block can
be an effective pain relief method for acute/subacute zoster-related trigeminal neuralgia.

Conclusions
CT-guided gasserian ganglion block with local anesthetics and steroids can be an effective and safe technique to relieve
the pain of acute/subacute zoster-related trigeminal neuralgia.
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HZ, herpes zoster; VZV, varicella zoster virus; TPHN, trigeminal postherpetic neuralgia; PRF, pulsed radiofrequency;
PHN, postherpetic neuralgia; ECG, electrocardiogram; HR, heart rate; BP, blood pressure; RR, respiratory rate; 3D,
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