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ABSTRACT

Introduction: Radiofrequency thermocoagula-
tion (RFT) effectively alleviates idiopathic
trigeminal neuralgia (ITN); however, postoper-
ative facial numbness poses a significant chal-
lenge. This issue arises due to the close
proximity of high-temperature thermocoagula-
tion, which not only ablates pain-related noci-
ceptive fibers but also affects tactile fibers.
Intraoperative sensory stimulation voltage (SV),
which reflects the distance between the RFT
cannula and the target nerve, potentially pos-
sesses the ability to prevent tactile fiber injury.
This study aimed to investigate the influence of

SV on postoperative facial numbness and pro-
vide valuable insights to mitigate its occurrence.
Methods: A retrospective analysis was per-
formed on 72 ITN patients with maxillary divi-
sion (V2) pain who underwent RFT between
2020 and 2022. Among them, 13 patients with
SV B 0.2 V constituted the low SV group. Sub-
sequently, a matched-cohort analysis was con-
ducted on the remaining 59 patients. The
patients paired with the low SV patients were
subsequently enrolled in the high SV group,
adhering to a 1:1 match ratio. The primary
outcome was the facial numbness scale assess-
ment at 3 days, 3 months and 6 months post-
surgery. The pain intensity and medication
burden served as the secondary outcomes.
Results: We successfully matched a cohort
consisting of 12 patients in the low SV group
and 12 patients in the high SV group. Each
patient experienced various degrees of facial
numbness at 3 days post-RFT. Notably, the low
SV group exhibited a higher incidence of mod-
erate numbness (66.7% vs. 16.67%, P = 0.036),
whereas the high SV group had more cases of
mild numbness at the 6-month follow-up (25%
vs. 83.3%, P = 0.012). Both groups demon-
strated significant decreases in pain intensity
and medication burden compared to before the
operation.
Conclusions: SV proved to be a reliable
parameter for mitigating the degree of postop-
erative facial numbness in RFT treatment for
ITN. A relatively high sensory SV ranging from
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0.3 to 0.6 V during the RFT procedure results in
less facial numbness in the treatment of ITN.

Keywords: Trigeminal nerve disease; Neuralgia;
Radiofrequency ablation; Electric stimulation;
Voltage; Numbness

Key Summary Points

Why carry out this study?

Radiofrequency thermocoagulation (RFT)
has been routinely employed for treating
trigeminal neuralgia, particularly in older
patients with compromised fitness or a
heightened surgical risk, but the
concurrent occurrence of postoperative
facial numbness poses a significant
challenge in RFT treatment. This study
aimed to investigate the impact of the
intraoperative stimulation voltage (SV) on
postoperative facial numbness, with the
aim of minimizing the incidence of facial
numbness associated with RFT in the
treatment of idiopathic trigeminal
neuralgia (ITN).

What was learned from the study?

Intraoperative SV proved to be a reliable
parameter for minimizing the degree of
postoperative facial numbness in RFT
treatment.

The preservation of an appropriate RFT
ablation distance based on the
intraoperative SV facilitates the reduction
of facial numbness.

INTRODUCTION

Idiopathic trigeminal neuralgia (ITN), also
known as tic douloureux, is a condition char-
acterized by severe facial pain without a clear
cause, although it potentially involves vascular
compression of the fifth cranial nerve [1, 2].
This painful disorder manifests as sudden
paroxysmal attacks of knife-like, shock-like or

lancinating pain in the somatosensory distri-
bution of the trigeminal nerve, making it one of
the most severe and debilitating facial pains
[3, 4]. Despite an unclear origin, several effec-
tive treatment guidelines have been established,
with radiofrequency thermocoagulation (RFT)
of the trigeminal ganglion being a notably
successful and minimally invasive option [5–8].
The routine use of RFT for ITN treatment is
endorsed by clinical guidelines [9, 10], espe-
cially in older patients with compromised fit-
ness or a heightened surgical risk, as well as in
patients lacking neurovascular contact [11–13].

However, postoperative facial numbness,
which occurs concurrently with facial pain
relief, poses a substantial challenge in RFT
treatment [14]. Aa and Ab tactile fibers exhibit
higher survivability in high-temperature envi-
ronments than Ad and C nociceptive fibers,
suggesting the use of a temperature range that
selectively targets nociceptive fibers for pain
relief while preserving tactile fibers to prevent
numbness [15, 16]. Temperatures exceeding
65 �C are known to destroy Ad and C nocicep-
tive fibers; however, the ideal temperature for
selectively achieving this balance has not been
reported [17]. Different doctors use differ-
ent temperatures (60–90 �C) during the opera-
tion, based on their experience of optimizing
the pain relief [10, 18, 19]. Currently, it is rec-
ommended that the thermocoagulation tem-
perature in RFT procedures should not exceed
75 �C [14, 20]. This temperature threshold is
implemented to achieve prolonged pain relief.
However, facial numbness rates remain high,
reaching 85–100% after surgery. Moreover, 30%
of patients reported moderate or severe facial
numbness even after a 10-year follow-up
[20, 21]. This is a significant concern, as some
ITN patients decline RFT treatment due to fear
of postoperative facial numbness [14, 22].

Apart from the temperature, the proximity of
the active tip of the cannula needle to the target
nerve significantly influences the balance of
pain relief and facial numbness. Closer needle
tips under the same temperature conditions
result in greater nerve injury, Conversely, the
temperature decreases as the needle moves far-
ther away from the nerve tissue [23–25]. During
RFT surgery, the sensory stimulation voltage
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(SV) is commonly used to pinpoint the needle
tip [26]. The SV serves as a potential indicator of
the distance between the active tip and the
target division of the trigeminal ganglion [27].
Maintaining an appropriate distance ensures
that heat selectively ablates nociceptive fibers,
preventing unintended damage to tactile fibers
and minimizing the risk of facial numbness.
Despite the potential of SV as a guiding
parameter, conclusive evidence regarding the
optimal SV for directing the RFT procedure
remains elusive. This method offers a stan-
dardized approach for determining the distance
between the needle tip and the target nerve,
diminishing reliance on the doctor’s experience
and minimizing the occurrence of facial
numbness after RFT (Fig. 1).

In the current research, we attempt to
explore the impact of varying the SV during
surgery on postoperative facial numbness
through a matched-cohort analysis. A consis-
tent set of patient characteristics are used to
compare the clinical outcomes obtained when
using high and low SV. Our aim is to provide
valuable insights that can be instrumental for
mitigating the occurrence of facial numbness
associated with RFT in the treatment of ITN.

PARTICIPANTS AND METHODS

Participants

The study adhered to the Helsinki Declaration
and received approval from the ethics commit-
tee of our hospital (LYS 2019-125). Written
informed consent was obtained from all partic-
ipating patients. This retrospective matched-
cohort study involved an examination of our
surgery database to identify patients who
received RFT for treating the maxillary division
(V2) of ITN between 2020 and 2022. ITN was
diagnosed by the criteria of the International
Classification of Headache Disorders II
(2004): manifests as recurrent, unilateral, abrupt
electric shock-like pains lasting from a fraction
of a second to 2 minutes, often triggered by
innocuous stimuli, and confined to the distri-
bution of one or more divisions of the trigemi-
nal nerve [28].

From this database, we identified 72 patients
who had received RFT on the V2 branch for ITN
treatment and collectedthe demographic, RFT
temperature, pain intensity, pain duration, pain
side and presentation data for those patients.
Based on the medical records, 13 patients with a
sensory SV of no more than 0.2 V during the
RFT procedure were enrolled in the low SV
group. The rest of the 59 patients underwent
RFT with an SV ranging from 0.3 to 0.6 V.
Subsequently, we conducted an exclusion and
matching process, pairing patients in the low SV
group with some of the remaining 59 patients,
and those patients paired with low SV patients
were enrolled in the high SV group (match ratio
1:1). This matching was based on specific crite-
ria: patient characteristics, pain intensity (a
difference of \1 in the numeric rating scale
(NRS) score), pain duration (a difference
of\ 3 months), the side of pain and RFT tem-
perature. The individual characteristics of the
patients in both groups were well balanced in
terms of age (difference\5 years), gender
(identical) and weight (variation\ 5 kg). Pain
intensity was assessed based on their worst pain
level in the last 24 h without the use of
analgesics.

Inclusion Criteria and Exclusion Criteria

Inclusion criteria: (1) presentation of ITN for
more than 2 years; (2) NRS value of pain greater
than 6; (3) patients with ITN only involving the
V2 branch; (4) undesirable pain control with
medications; (5) age 40–80 years; (6) patients
were treated with RFT for ITN treatment.

Exclusion criteria: (1) refusal to participate;
(2) uncooperative behavior or intellectual
inability to complete the self-evaluation ques-
tionnaires; (3) unstable medical illness or severe
organ failure or a history of drug abuse; (4)
failure to contact.

Radiofrequency Thermocoagulation
Procedure

Under computed tomography (CT) guidance,
all procedures were conducted by a well-trained
pain physician in a disinfected examination
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room. We have previously described the proce-
dure for RFT in detail [13, 29, 30]. Briefly, gui-
ded by CT fluorescence, a puncture channel to
the oval foramen was identified, marked and
navigated using a 22-gauge radiofrequency
needle with a 5-mm active tip. After sterilization
and local anesthesia, the needle was inserted
into the oval foramen under CT guidance
(Fig. 2). Sensory stimulations were performed to
validate and readjust the needle position. In
particular, the voltage was recorded during
sensory stimulation (50 Hz, 0.1 ms) to induce
an aching or tingling sensation within the
somatosensory distribution. If the voltage
required was more than 0.6 V, the position of
the cannula tip was supposed to be readjusted
to get a tingling sensation at lower voltage.
After the needle position was confirmed
through electrical stimulation, thermocoagula-
tion of the Gasserian ganglion on the affected
side was performed at 70–75 �C for 120 s, with
two circles for each patient.

Follow-Up

Demographic information, such as age, height,
weight and sex, was extracted from medical
records. Additionally, details on pain intensity,

pain duration, side of pain, Medication Quan-
tification Scale Version III (MQS) and RFT tem-
perature were examined. We conducted routine
outpatient/telephone follow-ups at 3 days,
3 months and 6 months following the opera-
tion. The follow-up records for enrolled patients
were retrospectively analyzed to evaluate the
degree of facial numbness, pain relief and MQS
and to identify any potential adverse effects.

(1) Facial numbness: the degree of skin numb-
ness in the V2 branch distribution area was
assessed based on a rating scale that mea-
sured the following categories: mild = no
obvious numbness, has no influence on
daily life; moderate = frequently affects
daily life; severe numbness = persistently
affects daily life or there is painful numb-
ness [13].

(2) Numeric rate scale, NRS: pain intensity was
evaluated before and after treatment using
the NRS. Total scores ranged from 0 (no
pain at all) to 10 (the worst imaginable
pain). Postoperative pain relief of 50% was
defined as effective.

(3) Medication Quantification Scale Version
III (MQS): medicine burden was assessed
using the MQS for patients with ITN [31].
The MQS quantifies the patient’s

Fig. 1 Schematic illustration of the use of the stimulation voltage (SV) as a potential indicator of high- or low-temperature
ablation of the target nerve
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medication regimen, considering both the
types of medication and their respective
dosages. It generates a weighted final score
reflecting the overall ‘‘medication burden.’’

(4) Complications: adverse effects and compli-
cations related to the procedure (masseter
weakness, corneitis, hearing loss, dropping
eyelid, limited mouth opening or other)
were recorded.

Statistical Analysis

The data were analyzed using GraphPad Prism
software (GraphPad Software, Inc., USA).
Results conforming to a normal distribution
were presented as the mean ± standard

deviation (SD). The Student t-test and the chi-
square test were used to compare quantitative
data and enumerated patient demographic data
as well as the incidence of numbness. Repeated
measurement analysis of variance was applied
to assess the changes in pain intensity and
medication burden over the follow-up period.
Statistically significant differences were indi-
cated by P\0.05.

RESULTS

Demographic Data

Through the application of the exclusion crite-
ria, we successfully assembled and matched a

Fig. 2 Oval foramen puncture under computed tomogra-
phy (CT) guidance. a A puncture channel to the oval
foramen was identified and marked. b The needle was
inserted into the oval foramen. c Intracranial view of the
insertion of the needle beyond the internal orifice of the
oval foramen. d Coronal view of the insertion of the
needle beyond the internal orifice of the oval foramen.

a–c Three-dimensional reconstruction CT imaging;
d plain CT scan. Each tailed pink arrow points to the
oral foramen; each tailless green arrow points to the
puncture needle
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cohort for RFT comprising 12 patients in the
low SV group (1 patient was excluded due to
heart failure) and an equivalent number of 12
patients in the high SV group (Fig. 3). No
patients were lost during the 6-month follow-up
period. Pre-surgery patient characteristics and
demographics, including age, sex, weight, RFT
temperature, pain duration, pain side and pain
intensity were recorded. Upon comparing these
factors between the two groups, no significant
differences were observed in these key baseline
variables (all P[0.05) (Table 1).

Facial Numbness

Each patient experienced various degrees of
facial numbness at 3 days post-RFT. No statisti-
cally significant difference was observed in the
intensity of facial numbness at 3 days and
3 months. The degree of facial numbness pro-
gressively diminished over the 6-month follow-
up period. Notably, at 6 months post-operation,
more patients reported mild numbness in the
high SV group than in the low SV group, while
more patients experienced moderate numbness
in the low SV group than in the high SV group.
Additionally, 1 patient in the low SV group
experienced severe numbness (Table 2).

Pain Intensity

All of the 24 patients (100%) experienced sig-
nificant pain relief at 3 days post-RFT procedure.
At 6 months post-surgery, 22 patients reported
effective pain relief. Only two individuals, one
from each group, did not experience effective
pain relief. One patient in the low SV group
experienced a reduction in NRS from 8 to 5,
while another patient in the high SV group
reported a decrease from 7 to 5. The effective
pain relief was 91.7% for both groups at
6 months. In both groups, the average NRS
score exhibited a significant decrease, reaching
its lowest intensity at 6 months post-operation.
At each observation time point (3 days,
3 months and 6 months), the NRS scores were
notably lower compared to the pre-surgery val-
ues in both groups (P\ 0.05). However, there

was no significant difference in the NRS value
for pain relief between both groups (Table 3).

Medication Burden

The patients gradually discontinued their med-
ications, including carbamazepine and oxcar-
bazepine, within 1 week after surgery. There was
a significant MQS decrease at all observation
time points compared to the pre-surgery values
in both groups (P\ 0.05). However, no signifi-
cant difference was observed in MQS between
both groups (Table 4).

Complications

Masseter muscle weakness was observed in 6
patients (50%) from the low SV group compared
to 3 patients (25%) in the high SV group.
However, there was no statistically significant
difference in the incidence of masseter muscle
weakness (P = 0.78). Fortunately, all patients
experienced a recovery from masseter muscle
weakness within 6 months. Moreover, no other
severe complications occurred, including cra-
nial nerve problems, carotid-cavernous fistula
and mortality.

DISCUSSION

In this matched cohort study, we conducted a
comparative analysis of clinical outcomes for
intraoperative low SV and high SV in RFT for
treating ITN. Our primary objective was to
establish a reliable method for accurately
ablating hyporesistant nociceptive fibers while
preserving hyper-resistant tactile fibers in RFT,
with the aim of mitigating post-operational
facial numbness. We assessed the occurrence of
facial numbness after RFT, acknowledging that
complete prevention is challenging, as all
patients experienced varying levels of facial
numbness. However, more patients reported
mild numbness in the high SV group than in
the low SV group and vice versa. Further, all 24
patients in both groups demonstrated a signifi-
cant improvement in facial pain intensity after
RFT, resulting in effective pain relief of 91.7%
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for both groups at 6 months. Additionally, the
MQS value also decreased in both groups, pro-
viding additional evidence of medication bur-
den mitigation and pain relief. No significant
difference in NRS or MQS value was found
between the two groups during the follow-up,
indicating that both low and high SV intraop-
eration produce effective postoperative pain
relief. The 6-month follow-up pain relief results
align with previous reports, suggesting that our
RFT technique is an effective percutaneous
intervention for ITN treatment [23]. This
implies that maintaining a suitable distance

between the needle tip and target nerve
through SV leads to effective nociceptive fiber
ablation and reduces damage to tactile fibers.
Therefore, this approach results in excellent
pain relief and milder facial numbness.

ITN stands out as a frequently encountered
pain disorder that poses a considerable chal-
lenge in terms of treatment. Over the course of
10 years, about half of ITN patients gradually
develop resistance to pharmacological solu-
tions, prompting the need for surgical inter-
vention [5]. Among the various intervention
techniques for ITN, microvascular

Fig. 3 Schematic illustration of the study design.
a CONSORT flowchart of the study. b Scheme depicting
the patient’s enrollment and follow-up evaluations. MQS

Medication Quantification Scale Version III; RFT
radiofrequency thermocoagulation; SV stimulation voltage
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decompression (MVD) and RFT have emerged as
the most popular. The improvement in and
widespread adoption of MVD have established
it as the primary choice for ITN, offering long-
term pain relief to approximately 70% of
patients without causing postoperative facial
numbness [32–34]. However, MVD possess a
high recurrence rate of 1–5% and carries the
highest risk of significant postoperative com-
plications, including meningitis, cerebral spinal

fluid leak, stroke, hemorrhage and death. These
safety concerns restrict its application [35–37].
Since 1974, RFT has gained popularity as an
effective and minimally invasive treatment
[38, 39]. RFT of the trigeminal ganglion boasts a
high success rate (comparable to MVD) in
minimizing facial pain. Additionally, it offers
the advantages of selectivity and positive
patient acceptance and it has no associated
mortality [5, 18, 40, 41].

Table 1 Patient demographic and pain characteristics and comparisons between variables

Characteristics Low SV group (n = 12) High SV group (n = 12) P

Age, mean ± SD, years 57.62 ± 12.69 59.6 (8.56) (42–77) 0.659

Sex, male n (%) 4 (33.3%) 4 (33.3%) [ 0.999

Weight (kg), mean ± SD 66.31 ± 10.44 60.36 ± 9.00 0.541

Height (cm), mean ± SD 167.69 ± 10.28 165.91 ± 7.25 0.629

Pain duration (m), mean (SD) 18.9 (12.1) 19.7 (16.4) 0.314

Side affected, right, n (%) 5 (41.7%) 5 (41.7%) [ 0.999

RFT temperature (�C)

75 �C, n (%) 11 (91.67) 11 (91.67) [ 0.999

70 �C, n (%) 1 (8.33) 1 (8.33) [ 0.999

SV stimulation voltage; SD standard deviation; kg kilograms; cm centimeters; m months

Table 2 Numbness rating scale results for patients at each follow-up time point after the procedure

Numbness rating scale Time point Low SV group n (%) High SV group n (%) P

Mild 3 days 2 (16.67) 5 (41.67) 0.371

3 months 3 (25) 8 (66.67) 0.100

6 months 3 (25) 10 (83.33) 0.012*

Moderate 3 days 6 (50) 6 (50) [ 0.999

3 months 7 (58.33) 4 (33.33) 0.414

6 months 8 (66.67) 2 (16.67) 0.036*

Severe 3 days 4 (33.33) 1 (8.33) 0.317

3 months 2 (16.67) 0 (0) 0.478

6 months 1 (8.33) 0 (0) [ 0.999

SV stimulation voltage
*P\ 0.05, low SV group vs. high SV group
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We previously compared the clinical out-
comes of different branches of ITN, revealing
that the V2 branch is the most frequently
affected and achieves higher pain relief than
other branches after RFT [12]. Consequently, we
meticulously matched the demographic data,
pain characteristics and RFT temperature to
investigate the impact of intraoperative SV
variation on the facial numbness in V2 pain
patients. In addition to assessing pain relief
using NRS, we also evaluated the patient’s
medication burden using the MQS. This tool
helps us to assess the correlation between drug
dosage and the patient’s clinical response,
enabling a standardized dosage comparison
across various medications [42]. The decrease in
medication burden in both groups provides
additional evidence underscoring the analgesic
effectiveness of our RFT operation.

RFT procedures are performed under CT
guidance. While X-ray allows observation of the
basion, the nerve tissue and trigeminal ganglion
remain unobservable. X-ray can be used to
guide the needle into the oval foramen, its

limitation lies in its inability to demonstrate
proximity to the target nerve or trigeminal
ganglion. The absence of a uniform distance
between the needle tip and the target nerve may
account for the lack of consensus on RFT tem-
perature in clinical practice. Sensory SV testing
is used to pinpoint the needle location,
demonstrating the distance to the target nerve:
the smaller the distance, the lower the SV
(Fig. 1). Moreover, the ablated area in thermo-
coagulation is controlled by temperature on the
basis of in vivo and in vitro study. The tem-
perature gradually decreases as the active tip of
the heat source moves away from the target
nerve [43]. For precise ablation of nociceptive
fibers, it is logical to control the distance to the
active tip of the needle based on the SV value.
When the SV exceeds 0.6 V, suggesting that the
needle tip is positioned too far from the target
nerve for effective heat ablation, the doctor
topically adjusts the needle’s position to evoke
an aching and tingling sensation within the
nerve distribution area at a voltage below 0.6 V.
To further determine a suitable needle-to-nerve

Table 3 NRS values of patients at baseline and at each follow-up time point after the procedure

Time point Low SV group (n = 12) High SV group (n = 12) P

Pre-operation 7.42 ± 1.54 8.18 ± 1.83 0.761

3 days 1.03 ± 1.67* 1.16 ± 1.75* 0.854

3 months 0.74 ± 1.54* 0.80 ± 1.57* 0.926

6 months 0.73 ± 1.58* 0.68 ± 1.54* 0.938

NRS numerical rating scale, SV stimulation voltage
*P\ 0.05, follow-up time point vs. pre-operation

Table 4 MQS value of patients in the baseline and each follow-up time point after procedure

Time point Low SV group (n = 12) High SV group (n = 12) P

Pre-operation 11.2 ± 6.47 12.6 ± 5.43 0.449

3 days 3.41 ± 2.00* 3.77 ± 2.16* 0.676

3 months 2.42 ± 3.14* 2.23 ± 2.99* 0.881

6 months 1.10 ± 2.80* 1.40 ± 2.82* 0.796

SV stimulation voltage; MQS Medication Quantification Scale Version III
*P\ 0.05, follow-up time point vs. pre-operation
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distance validated by the SV, enrolled patients
were categorized into two groups: low SV
(B 0.2 V) and high SV (0.3–0.6 V). This obser-
vational research aims to ascertain the possi-
bility of selectively ablating fibers, potentially
leading to reduced postoperative facial numb-
ness, by varying SV values.

Post-operational facial numbness is a princi-
pal drawback impeding the pervasive applica-
tion of this procedure [44]. Although facial
numbness tends to be associated with long-term
pain relief and decreased pain recurrence, the
numbness that accompanies pain relief indi-
cates that excessive heat poses a risk of ablating
both nociceptive and tactile fibers [5, 12].
Notably, the facial numbness is a significant
concern for ITN patients. In the most severe
situations, this numbness can itself be very
painful, leading to a condition known as anes-
thesia dolorosa. In this study, we employed
sensory SV to regulate the ablation distance
while using a thermocoagulation temperature
of 70–75 �C for RFT treatment [14, 20]. The
results demonstrated that an SV range of 0.3 to
0.6 V can be used to validate the distance
between the needle tip and target nerve, sig-
nificantly reducing the numbness degree. In the
high SV group, 83.3% of patients reported mild
numbness with no obvious impact on their
daily lives and no patients experienced severe
numbness. In contrast, only 25% of the patients
in the low SV group reported mild numbness,
while 66.67% experienced moderate numbness,
indicating that numbness frequently affects
quality of life. Moreover, 16.67% of patients
reported severe facial numbness which consis-
tently impacted their daily lives. Our results
indicate that an SV of 0.3–0.6 V effectively
reduces facial numbness when an RFT temper-
ature of 70–75 �C is used.

Nevertheless, 16.67% of the patients in the
high SV group still experienced moderate facial
numbness. The variation observed primarily
arises from interindividual differences in the
neurological resistance to heat. In a
prior study, we investigated whether monitor-
ing the trigeminal somatosensory-evoked
potential, which reflects the extent of ablation,
could minimize the individual differences [45].
However, this monitoring technique is intricate

and challenging to widely applied. Therefore,
further studies, especially in hospitals that lack
the ability to monitor the trigeminal
somatosensory-evoked potential, are warranted
to explore the value of monitoring the SV in
RFT concerning interindividual differences,
aiming to minimize facial numbness.

Other complications, including masseter
muscle weakness, were comparable for the two
groups. Fortunately, all cases of muscle weak-
ness events recovered with time, and no other
severe complications occurred. Furthermore, it
is crucial to note that there was no mortality
related to the RFT procedures.

The inherent limitations of retrospective
studies temper the conclusions drawn from this
matched cohort comparison. The use of follow-
up data may lead to potential recall bias.
Moreover, all cases originated from a single
center, emphasizing the need for larger trials
involving multiple centers. Despite these limi-
tations, this case–control study establishes a
robust foundation for subsequent multicenter
randomized controlled trials (RCTs).

CONCLUSION

RFT is highly effective in alleviating pain asso-
ciated with ITN. A relatively high sensory SV
ranging from 0.3 to 0.6 V results in less facial
numbness than a low SV of less than 0.2 V in
the treatment of ITN. Maintaining an appro-
priate RFT ablation distance based on the
intraoperative SV leads to the selective ablation
of nociceptive fibers, preventing unintended
damage to tactile fibers. These findings offer
valuable insights that can help to mitigate facial
numbness occurrences associated with RFT in
the treatment of ITN.
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