Pain Physician 2024; 27:243-251 ¢ ISSN 1533-3159

Retrospective Study

A Retrospective Comparison of Low-Temperature
Plasma Ablation and Radiofrequency
Thermocoagulation of the Thoracic Nerve Root
for Refractory Postherpetic Neuralgia

Jingjing Bian, MD'?, Aitao Wang, MD'3, Na Li, MD'3, Ligiang Yang, MD', Jiaxiang Ni, MD',
and Yuanzhang Tang, MD'

From: *Department of
Management, Xuanwu
Hospital, Capital Medical
University, Beijing, China;
*Department of Anesthesiology,
Second Hospital, Cheeloo
College of Medicine,

Shandong University, Jinan,
China; 3Department of Pain
Management, Huhhot First
Hospital, Inner Mongolia, China

Address Correspondence:
Yuanzhang Tang, MD
Department of Pain
Management, Xuanwu Hospital
Capital Medical University

No. 45 Changchun Street
Beijing, China, 100053

E-mail:
medtangyz@hotmail.com

Disclaimer: Jingjing Bian, MD
and Aitao Wang, MD contributed
equally to this paper. There

was no external funding in the
preparation of this article.

Conflict of interest: Each author
certifies that he or she, or a
member of his or her immediate
family, has no commercial
association (i.e., consultancies,
stock ownership, equity interest,
patent/licensing arrangements,
etc.) that might pose a conflict of
interest in connection with the
submitted article.

Article received: 11-18-2023
Revised article received:
11-30-2023

Accepted for publication:
01-04-2024

Free full article:
www.painphysicianjournal.com

Background: Radiofrequency thermocoagulation (RFT) of the thoracic nerve root is commonly
employed in treating medication-refractory thoracic post-herpetic neuralgia (PHN). However, RFT
procedures’ suboptimal pain relief and high occurrence of postoperative skin numbness present
persistent challenges. Previous single-cohort research indicated that the low-temperature plasma
coblation technique may potentially improve pain relief and reduce the incidence of skin numbness.
Nevertheless, conclusive evidence favoring coblation over RFT is lacking.

Objectives: To compare the clinical outcomes associated with coblation to those associated with
RFT in the treatment of refractory PHN.

Study Design: Retrospective matched-cohort study.
Setting: Affiliated Hospital of Capital Medical University.

Methods: Sixty-eight PHN patients underwent coblation procedures between 2019 and 2020,
and 312 patients underwent RFT between 2015 and 2020 in our department. A matched-cohort
analysis was conducted based on the criteria of age, gender, weight, pain intensity, pain duration,
side of pain, and affected thoracic dermatome. Pain relief was assessed using the numeric rating
scale (NRS), the Medication Quantification Scale (MQS) Version Il and the Neuropathic Pain
Symptom Inventory (NPSI), which were employed to indicate pain intensity, medication burden,
and comprehensive pain remission at 6, 12, and 24 months. Numbness degree scale scores and
complications were recorded to assess safety.

Results: We successfully matched a cohort of 59 patients who underwent coblation and an
equivalent number of patients who underwent RFT as a PHN treatment. At the follow-up time
points, both groups’ NRS, MQS, and NPSI scores exhibited significant decreases from the pre-
operation scores (P < 0.05). The coblation group’s NRS scores were significantly lower than the RFT
group’s at the sixth and the twenty-fourth months (P < 0.05). At 24 months, the MQS values in the
coblation group were significantly lower than those in the RFT group (P < 0.05). Furthermore, the
coblation group’s total intensity scores on the NPSI were significantly lower than the RFT group’s
at the 12- and 24-month follow-ups (P < 0.05). At 6 months, the coblation group’s temporary
intensity scores on the NPSI were significantly lower than the RFT group’s (P < 0.05). Notably, the
occurrence of moderate or severe numbness in the coblation group was significantly lower than
in the RFT group at 6 and 12 months (P < 0.05). No serious adverse effects were reported during
the follow-up.

Limitations: This analysis was a single-center retrospective study with a small sample size.

Conclusion: In this matched cohort analysis, coblation achieved longer-term pain relief with a
more minimal incidence rate of skin numbness than did RFT. Further randomized controlled trials
should be conducted to solidify coblation’s clinical superiority to RFT as a PHN treatment.

Key words: Post-herpetic neuralgia (PHN), neuropathic pain, thermocoagulation, plasms-
mediated technology, clinical outcomes
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ostherpetic neuralgia (PHN), one of the most

frequent complications of herpes zoster (HZ),

is characterized by persistently and intense
painful conditions, affecting around 5% to 30% of HZ
patients (1,2). Notably, PHN heightens sensitivity to
abnormal sensations, predominantly in the thoracic
region (3-5). The most common symptom of PHN is
long-lasting intense pain, affecting nearly half of the
afflicted patients for over a year and, in some cases,
persisting for more than a decade (6). Consequently,
the enduring pain significantly disrupts patients’ sleep
patterns and daily life, imposing a significant health
burden, especially among older individuals (7,8).

Currently, PHN treatment approaches encompass
both pharmacological and interventional methods
(9,10). The first-line treatments are pharmacological
(11,12). For patients resistant to pharmaceutical treat-
ments, interventional methods, such as nerve blocks,
radiofrequency, neurolysis, and nerve stimulation, are
employed (13-16). Despite the application of these
various therapeutic interventions, approximately 50%
of PHN patients endure recurring episodes that pose
significant challenges (17,18). Furthermore, such ap-
proaches have limitations, including suboptimal out-
comes, prolonged treatment periods, and increased
risk of complications (19,20).

Permanent blocking of the nociceptive afferent
pathway has been considered an effective intervention
for refractory PHN. Because of its ablation of the spinal
nerve root, radiofrequency thermocoagulation (RFT)
has attracted a consensus as a recommended treatment
for PHN (21). High temperature (80-95°C) RFT offers a
minimally invasive and reliable method for nerve de-
struction, demonstrating significant pain relief (22,23).
However, RFT's effectiveness rate stands at 75.6%
within one year and 42.1% within 5 years, indicating
a compelling necessity to enhance the efficacy of the
procedure (15). Moreover, concerns surrounding RFT
persist because of its neurologically associated side ef-
fects, such as numbness and reduced abdominal muscle
strength (15).

The field has seen the introduction of a new ther-
mo-controlled coblation technique that operates dif-
ferently from radiofrequency by creating a thin plasma
field at a relatively low temperature (40-70°C), which
disrupts molecular bonds, aiding in the cutting or abla-
tion of tissue (24). Coblation has also shown efficacy in
treating various painful conditions such as discogenic
pain, cervicogenic headaches, phantom limb pain,
stump pain, painful bone diseases, trigeminal neural-

gia, and Achilles tendinosis (25-30). In our prior single-
cohort study of applying coblation for PHN, high pain
relief (75-80%) with only slight or mild postoperative
numbness was reported, which suggests that cobla-
tion holds promise as a potential replacement for RFT
as a clinical treatment for refractory neuralgia (16,31).
Thus far, however, few studies that have compared
coblation’s therapeutic effects to those of RFT provide
sufficient evidence that supports the widespread ap-
plication of coblation.

The main objective of this study was to analyze our
most recent experience with coblation and RFT as PHN
treatments by conducting a matched-cohort analysis
and thereby evaluating the procedures’ therapeutic
effects and respective side-effect profiles. A uniform
set of evaluation metrics for comparing coblation and
RFT's respective therapeutic effects was conducted to
provide clinical evidence for PHN treatments.

METHODS

Study Design

The study received approval from the ethics com-
mittee of our hospital, and written informed consent
was obtained from all patients. We examined our
surgery database to identify patients who received co-
blation as a thoracic PHN treatment between 2019 and
2020. From this database, we collected data on patient
demographics, pain intensity, pain duration, pain side,
and presentation. Subsequently, we retrieved data
from the same database to identify PHN patients who
had undergone RFT between 2015 and 2020. Those
patients served as controls.

We identified 68 patients who had received cobla-
tion and 312 patients who had undergone RFT. Subse-
quently, we conducted an exclusion and matching pro-
cess, pairing coblation patients with RFT patients based
on specific criteria: patient characteristics, pain intensity
(difference < one on the numeric rating scale [NRS]),
pain duration (difference < 3 months), side of pain, and
the affected thoracic dermatome. The individual charac-
teristics of 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 the worst pain level experienced within the
last 24 hours without using analgesics.

Inclusion Criteria and Exclusion Criteria
Inclusion criteria: (1) presentation of thoracic PHN
for more than 3 months; (2) NRS value of pain greater
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than 6; (3) PHN involving the thoracic dermatome (T2-
10); (4) undesirable pain control with medications and
physical therapy; (5) age 40-80 years; (6) treatment
with coblation or RFT of the thoracic nerve root for
PHN.

Exclusion criteria: (1) refusal to participate; (2)
uncooperative behavior or intellectual inability to
complete the self-evaluation questionnaires; (3) severe
thoracic/lumbar spinal stenosis, compression fractures,
or scoliosis; (4) unstable medical illness or severe organ
failure or history of drug abuse.

Surgical Techniques

All the procedures were conducted in a sterilized
CT room, with all patients receiving continuous low-
flow oxygen while their physiological parameters were
monitored. Patients were placed in the lateral position
with soft pillows under the flank to maintain straight
alignment of the thoracic vertebrae. An 18-G trocar for
the coblation procedure or a 22-G trocar for the RFT
procedure was punctured into the upper third of the
corresponding intervertebral foramen (the exit of the
affected thoracic nerve root) under CT guidance.

Coblation procedure (16,31): After confirming
the needle tip’s position via CT scanning, the puncture
needle was cautiously withdrawn by 2 to 3 mm. Sub-
sequently, the coblation wand (UNITEC, China America
United Technology Co., Ltd.) was inserted and extended
approximately 5 mm beyond the trocar. The coagula-
tion mode was utilized to verify if the wand tip had
reached the target nerve. A radiofrequency controller
was set at 1’ (33 watts) for 0.5 seconds to evoke par-
esthesia and movement within the distribution of the
target nerve. A previously used ablation program—100
kHz, 2' (52 watts), 10 sec/cycle, 6 ablations—was used to
ablate the target nerve for about one minute. Follow-
ing the procedure, patients were instructed to remain
in bed for 24 hours.

RFT procedure (32): After the needle tip’s position
was confirmed through CT scanning, a corresponding
electrode was inserted along the trocar. Sensory (50
HZ) and motor (2 HZ) tests were conducted to locate
the thoracic nerve root. After we confirmed that the
active electrode had reached the target, the RFT tem-
perature was set at 80°C for 2 cycles of 120 seconds
then increased to 90° C for 2 cycles of 120 seconds. The
total duration of the procedure was approximately
10 minutes. As with the coblation procedure, patients
were advised to remain in bed for 24 hours after the
operation.

Assessment of Clinical Outcomes
At 6, 12, and 24 months after the operation, we

conducted outpatient/telephone follow-ups or visited

patients. Investigators participating in the follow-up
activities were blind to the grouping.

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

(2) Medication burden: The PHN patients’ scores on
the Medication Quantification Scale (MQS) Version
Il were evaluated (33). The MQS quantifies medi-
cation regimens used by patients and those regi-
mens’ respective dosages, generating weighted
final scores that represent the overall medication
burden.

(3) Neuropathic Pain Symptom Inventory (NPSI): The
NPSI was also used to evaluate the compressive
pain remission during the follow-up (34). NPSI
scores are composed of 10 items, each referring
to a specific feature: superficial spontaneous pain,
deep spontaneous pain, paroxysmal pain, evoked
pain, and paresthesia/dysesthesia. The temporal
aspects of continuous and paroxysmal pain were
assessed as the duration of spontaneous pain and
the number of pain attacks, respectively, over the
last 24 hours. The total and temporal intensity
scores were calculated separately to evaluate pain
remission.

(4) Complications: All complications, such as hemor-
rhage, infection, pneumothorax, spinal injury, and
skin numbness intensity, were also recorded. The
skin numbness degree was measured on a rating
scale, as follows: 0 = no numbness, | = no obvious
numbness and no influence on daily life, Il = mild
numbness and occasional effects on daily life, Ill =
moderate numbness and frequent effects on daily
life, and IV = painful numbness and severe effects
on daily life. Numbness exceeding the degree of IlI
(moderate and severe) received special analysis in
this study.

Statistical Analysis

GraphPad™ Prism™ software (GraphPad Soft-
ware, Inc.) was used to analyze the data. Measure-
ment results that met a normal distribution were
expressed as the mean + SD. Student's t-tests and the
chi-squared test were employed to compare quantita-
tive data and enumerated data pertaining to patient
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demographics and the incidence of numbness. Re-
peated measurement analysis of variance was used to
analyze the changes in pain intensity, medication bur-
den, and NPSI value over the follow-up time. Two-way
analysis of variance was performed to compare the
differences between the groups at different follow-up
time points. Differences of P < 0.05 were considered
statistically significant.

REesuLts

In our department, coblation treatments for PHN
were introduced in 2015. With the maturation of the
coblation technique over several years, the percentage
of ablations as a surgical treatment for PHN increased
from 3% in 2015 to 61% in 2019 and 2020. Through
the meticulous application of rigorous exclusion crite-
ria, we successfully assembled and matched a cohort
consisting of 59 patients treated with coblation and
an equivalent number of 59 patients who underwent
RFT for treating thoracic PHN (Fig. 1). For the 2 patients
in the coblation group and the 3 patients in the RFT
group lost to follow-up, the data from the point of
last contact was used instead of the missing time-point
data in the statistical analysis.

The characteristics and demographics of the en-
rolled patients recorded pre-surgery included age,
gender, weight, pain duration, pain side, pain inten-
sity, and MQS score. After we compared these factors
between the 2 groups, no significant differences were
observed in the main baseline variables (all P > 0.05)
(Table 1).

Pain Intensity

The NRS scores significantly decreased in both
groups, reaching their lowest intensity at 6 months
post-operation (Fig. 2a). Throughout the observation
time points (6, 12, and 24 months), the NRS scores were
notably lower than the pre-operation values for both
groups (P < 0.05). Specifically, at 6 and at 24 months,
NRS values in the coblation group were significantly
lower than those in the RFT group (P < 0.05). Forty-five
patients (76.27%) who underwent coblation and 34
patients (57.63%) who underwent RFT achieved more
than 50% pain relief at 24 months after the procedure
(P < 0.05).

Medication Burden

MQS scores decreased significantly at all observa-
tion time points (P < 0.05, Fig. 2b). Specifically, at the
12- and the 24-month follow-ups, the MQS values in

the coblation group were significantly lower than
those in the RFT group (P < 0.05). By the 24-month
mark, 19 patients (32.20%) in the coblation group and
11 patients (18.64%) in the RFT group had ceased using
medication (P = 0.14).

NPSI Scores

At each follow-up time point, both groups’ total
intensity and temporal intensity scores were signifi-
cantly reduced from their pre-surgery scores, indicating
the effectiveness of the treatments administered to all
patients (P < 0.05, Table S1 and S2). Notably, at the 12-
and 24-month follow-ups, the coblation group’s total
intensity scores were significantly lower than the RFT
group’s (P < 0.05). Furthermore, at 6 months, the cobla-
tion group had significantly lower temporary intensity
scores than did the RFT group (P < 0.05) (Fig. 3).

Numbness

Twenty-two (37.3%) patients in the coblation group
and 33 (55.9%) patients in the RFT group had different
degrees of numbness on the affected skin at 6 months
after surgery. However, only 8 (13.56%) patients who
underwent coblation reported skin numbness that ex-
ceeded the degree of Il within the affected nerve dis-
tribution area at 6 months. Subsequently, this number
dropped to 2 (3.39%) patients at 12 months and 0 pa-
tients at the 24-month follow-up. In contrast, 39 (66.1%)
patients in the RFT group experienced numbness at 6
months, which dropped to 15 (25.42) patients at 12
months and 3 (5.08%) patients at 24 months (Table 2).
Obviously, the occurrence of moderate or severe numb-
ness in the coblation group was significantly lower than
in the RFT group at 6 and at 12 months (P < 0.05). The
numbness gradually dissipated within 2 years, resulting
in no significant differences in skin numbness between
the 2 groups at the 24-month mark.

Complications

No major complications were noted during or after
either procedure. The primary adverse events during
the operations encompassed puncture pain, tachycar-
dia, and hypertension. However, these issues demon-
strated an improving trend post-surgery. Importantly,
no patients withdrew from treatment due to these
adverse events. Furthermore, there were no instances
of infection, spinal injury, exacerbation of pain, pneu-
mothorax, or other severe adverse effects following
the procedures. Moreover, no cases of mortality were
associated with the procedures.
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Discussion

In this retrospective matched cohort study, we com-
pared clinical outcomes associated with the relatively
new coblation technique to those associated with RFT,
the traditional method for treating PHN. Our primary

objective was to provide solid clinical evidence in favor
of applying the coblation technique as a PHN treat-
ment. In this study, 76.27% of patients who underwent
coblation and 57.63% of those who underwent RFT
achieved effective pain relief at 24 months, indicating
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Fig 1. Schematic illustration of the study design. a. consort flowchart of the study. b. Scheme depicting the patient’s enrollment
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Table 1. Patient demographics, pain characteristics, and
comparisons between variables.

Table 2. Number of patients with moderate or severe numbness

of affected skin.

Coblati RFT

Characteristics ovlation P-value
Group Group

No. of Patients 59 59

61.2 (8.7) 59.6 (8.56)
Age, mean (SD) (range), y (40-78) (2-77) 0.316
Gender, female (n%) 21 (35.6) 21 (35.6) > 0.999
Weight (kg), mean (SD) 66.7 (14.3) | 68.2(15.4) 0.585
Pain duration, mean
(SD), m 18.9 (12.1) 19.7 (16.4) 0.763
Side affected, Right, n (%) 36 (61.0) 36 (61.0) >0.999
Pain intensity, NRS, mean | ; o5 47) | 748(122) | 0496
(SD)
MQS, mean (SD) 11.2 (6.47) 12.6 (5.43) 0.206

MQS: Medication Quantification Scale Version III; kg: kilogram.

10 Bl Coblation
8 [ BE RFT

NRS

preop 6mos 12 mos 24 mos

precp 6mos 12 mos 24 mos

Fig. 2. Comparison of numerical rating scale (NRS) and
Medication Quantification Scale (MQS) Version 111 scores
at pre-operation and 3 follow-up time-points. Results are
expressed as mean = SD.

RFT: radiofrequency thermocoagulation; preop: pre-operation;
mos: months. * P < 0.05, follow-up time point vs. pre-operation in
each group. & P < 0.05, RFT group vs. coblation group.

e
(=1
-
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Fig. 3. Comparison of total intensity scores and temporal
intensity scores on the NPSI at pre-operation and 3 follow-up
time points. Results are expressed as mean = SD.

RFT: radiofrequency thermocoagulation; preop: pre-operation;
mos: months. * P < 0.05, follow-up time point vs. pre-operation in
each group. & P < 0.05, RFT group vs. coblation group.

Follow-up Time Coblation RFT P-value
6 months, mean (SD) 8 (13.56) 39 (66.1) | <0.0001*
12 months, mean (SD) 2 (3.39) 15 (25.42) 0.001*
24 months, mean (SD) 0 (0) 3(5.08) 0.244

*P <0.05

the efficacy of both techniques as treatments for PHN.
Notably, our results revealed coblation’s superiority to
RFT. The former method is associated with more sus-
tained pain relief over the long term, a reduced medi-
cation burden, and decreased incidence of moderate
or severe numbness in the area corresponding to the
affected nerve distribution. Our findings suggest that
coblation may offer advantages over RFT as an effec-
tive percutaneous intervention for PHN.

PHN is associated with severe pain that is described
as excruciating and causes serious impairments to the
patient’s daily functioning and quality of life (35). This
condition is challenging due to its neuropathic altera-
tion of ganglia plasticity, increase in sensitization, and
amplification of pain signals, leading to persistent pain
with hyperalgesia and allodynia (36). Thus, investigat-
ing the optimal interventional procedures for PHN has
been a longstanding issue, especially for medication-
recalcitrant patients. Although PHN treatments have
been used for over 4 decades, there is no clear evidence
regarding the optimal interventional procedure or dis-
cerning safety differences (37).

Interventional procedures that ablate the nocicep-
tive afferent pathway by destroying the affected nerve
root have been considered effective interventions for
treatment-refractory PHN (38). Notably, several cohorts
of PHN patients who underwent chemical or physical
ablation interventions have been reported (32,39-41).
Among these techniques, RFT, a less invasive and more
effective and controllable procedure, has gained wide-
spread acceptance as a treatment for PHN patients who
are refractory to medical therapy (22,23,42). Importantly,
the heat produced by the radiofrequency needle used in
RFT is thought to selectively destroy the pain fibers (AC
and C fibers) through thermocoagulation exceeding 65°
C (43). The success rate of the pain relief following an RFT
procedure has been reported to be only 50-60% (15,44).
Thus, there is an urgent need to enhance the effective-
ness of pain relief in PHN treatments. Furthermore, the
side effects of nerve injury at high temperatures, such
as numbness and decreased muscle strength, cannot be
neglected. Varying degrees of skin numbness and de-
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creased muscle strength have become bottleneck issues
for the RFT procedure (22). Additionally, the fear of life-
impacting numbness has been the biggest impediment
to this method’s acceptability (15). The incidence rate of
numbness after an RFT procedure has been reported as
100% immediately after surgery, 50-80% at 6 months,
and 26-68% at 24 months (15,22). Therefore, investigat-
ing a new ablative PHN treatment that improves the
pain relief rate and prevents numbness is, as stated pre-
viously, urgently necessary.

Coblation utilizes bipolar radiofrequency to gener-
ate a 0.2 mm plasma field, breaking target tissue into
small pieces at temperatures of 40-70°C (24). The treat-
ment advantages for PHN patients involve maintaining
a low temperature in the active wand area to minimize
thermal damage to adjacent tissues and achieving com-
plete vaporization and deactivation of the target nerve
tissue (24,45). The coblation technique has achieved
excellent clinical outcomes in treating refractory neu-
ralgia conditions, such as phantom limb pain, thoracic
neuropathic pain, cervicogenic headache, and trigemi-
nal neuralgia (26,28,30,31,46). The short-term clinical
outcomes of a cohort of PHN patients who underwent
coblation demonstrated a 75-80% pain relief rate and
only mild numbness at the 6-month follow-up. How-
ever, this outcome cannot be compared directly to the
previous reported RFT results due to the use of different
and heterogeneous clinical outcome measures, which
hampers generalization. Therefore, we conducted this
long-term retrospective study to contribute additional
evidence supporting coblation as a PHN treatment.

Patient matching was performed based on char-
acteristics, pain intensity, duration, pain location, and
the affected thoracic dermatome, a rationale for this
comparative study. In the RFT group, our treatment
yielded a pain relief rate of 57.63% at 24 months and
a skin numbness rate of 55.9% at 6 months, aligning
with previous studies (15,22). However, 76.27% of the
patients who received coblation experienced effective
pain relief, suggesting coblation outperformed RFT in
relieving pain. Pain intensity was also compared be-
tween the 2 groups to assess pain relief efficacy. At the
6 and 24 months, the coblation group demonstrated
significantly lower NRS scores than did the RFT group,
indicating that coblation treatment offered prolonged
analgesic effects for PHN patients. We further evalu-
ated patients’ medication burden using the MQS. Nota-
bly, this tool helps assess the correlation between drug
dosage and the patient’s clinical response, enabling a
standardized dosage comparison across various medica-

tions (47). The coblation group’s decrease in medication
burden compared to the RFT group serves as additional
evidence highlighting coblation surgery’s superior
analgesic effectiveness. Furthermore, at 6 months,
the temporary intensity scores in the coblation group
significantly decreased, and at the 12- and 24-month
follow-ups, total intensity scores in the coblation group
were significantly lower than those in the RFT group.
These findings indicate the advantages associated
with the coblation technique, the rapid disappearance
of spontaneous pain followed by a prolonged period
of persistent pain remission for patients. Our results
demonstrate solidly that the coblation procedure leads
to higher pain relief and a lower medication burden,
making coblation a PHN treatment that should be pri-
oritized over RFT.

The side effects of both procedures were assessed.
While RFT was less invasive, it also exhibited a higher
frequency of postoperative ablative nerve-distributed
skin numbness. We utilized a rating scale to measure
the degree of numbness, which would provide a more
accurate reflection of the patient’s discomfort than
would previous RFT reports. The coblation group
showed fewer incidences of moderate or severe numb-
ness at 6 and at 12 months than did the RFT group,
indicating a shorter-term post-surgery incidence of
numbness in the coblation group. The patients who
received coblation accepted the subsequent skin numb-
ness more easily. These results align with a prior study
on coblation treatment for trigeminal neuralgia, which
similarly showed a noteworthy reduction in numb-
ness within the coblation group compared to the RFT
group (30). Fortunately, the skin numbness gradually
disappeared at 24 months, resulting in no significant
differences in skin numbness between the 2 groups. No
instances of mortality or life-threatening morbidities
were observed in the patients analyzed in this study.
Together, our results suggest that coblation surgery is
a safe and effective treatment for patients with PHN,
capable of priority clinical results comparable to those
associated with the RFT procedure.

Limitations

The inherent limitations of retrospective studies
temper the conclusions drawn from this matched co-
hort comparison. The use of follow-up data may also
lead to the potential for recall bias. Moreover, all cases
originated from a single center, underscoring the need
for examination in larger trials involving multiple cen-
ters. Despite these limitations, this retrospective study
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establishes a robust foundation for subsequent multi-
center randomized controlled trials.

CONCLUSION

In the present study, both RFT and coblation of
the thoracic nerve root emerge as relatively safe and
effective surgical options for PHN treatment. Our find-
ings suggest that coblation achieved longer-term pain
relief with a minimal incidence rate of skin numbness
compared to RFT. Given coblation’s clinical superiority
to RFT, the former should be considered a practical
treatment option for PHN. A randomized trial or a
larger, multi-institutional matched analysis could pro-
vide evidence of optimal percutaneous procedures for
treatment-refractory PHN.

Ethical Approval

This study was approved by our hospital’s institu-
tional review board. All study patients signed a consent
form for this study.

Acknowledgments

The authors thank AiMi Academic Services (www.
aimieditor.com) for English language editing and re-
view services.

Author Contributions

YT designed the study, JB and AW drafted the
article, and LY and JN were responsible for the data
collection. YT and JB carried out the statistical analyses
and revised the article. All authors read and approved

the final article.

Supplemental material available at www.painphysicianjournal.com

REFERENCES

1.

Yu SY, Fan BF, Yang F, et al. Patient
and economic burdens of postherpetic
neuralgia in  China.  Clinicoecon
Outcomes Res 2019; 11:539-550.

(S2k) Guideline on the Management
of Herpes Zoster - guided by the
European Dermatology Forum (EDF) in
cooperation with the European Academy
of Dermatology and Venereology

side effects of paravertebral compared
with epidural blockade for thoracotomy:
An updated meta-analysis. PLoS One
2014; 9:€96233.

2. Gauthier A, Breuer J, Carrington D, 14. Deer TR, Mekhail N, Provenzano D, et
Martin M, Remy V. Epidemiology and (EADV), Part 2: Treatment. ] Eur Acad al; Neuromodulation Appropriateness
cost of herpes zoster and post-herpetic Dermatol Venereol 2017; 31:20-29. Consensus Committee. The appropriate
neuralgia in the United Kingdom. 8. Pickering G, Leplege A. Herpes zoster use of neurostimulation of the
Epidemiol Infect 2009; 137:38-47. pain, postherpetic neuralgia, and spinal cord and peripheral nervous

3. Sicras-Mainar A,  Navarro-Artieda quality of life in the elderly. Pain Pract system for the treatment of chronic
R, Ibafiez-Nolla J, Pérez-Ronco J. 2011; 11:397-402. pain and ischemic diseases: The
[Incidence, resource use and costs 9. Wen B, Wang Y, Zhang C, Xu W, Fu Z. Neuromodulation Appropriateness
associated with postherpetic neuralgia: Efficacy of different interventions for Consensus Committee.
A population-based  retrospective the treatment of postherpetic neuralgia: Neuromodulation ~ 2014;  17:515-550;
study]. Rev Neurol 2012; 55:449-461. A Bayesian network meta-analysis. ] Int discussion 550.

4. Opstelten W, Mauritz JW, de Wit NJ, van Med Res 2020; 48: 300060520977416. 15.  Zhang Z, Xia Z, Luo G, Yao M. Analysis
Wijck AJM, Stalman WAB, van Essen  10. Liu X, Wei L, Zeng Q, Lin K, Zhang ). of efficacy and factors associated
GA. Herpes zoster and postherpetic The treatment of topical drugs for with reccurence after radiofrequency
neuralgia: Incidence and risk indicators postherpetic neuralgia: A network meta- thermocoagulation in patients with
using a general practice research analysis. Pain Physician 2020; 23:541-551. postherpetic neuralgia: A long-term
database. Fam Pract 2002; 19:471-475. 1. Massengill JS, Kittredge JL. Practical retrospective and clinical follow-up

5. Johnson RW, Rice ASC. Clinical practice. considerations in the pharmacological study. Pain Ther 2022; 11:971-985.
Postherpetic neuralgia. N Engl J Med treatment of postherpetic neuralgia for ~ 16.  LuoC,YangB,Yang LQ, etal. Computed
2014; 371:1526-1533. the primary care provider. ] Pain Res tomography-guided percutaneous
6 Kawai K, Gebremeskel 2014; 7:125-132. coblation of the thoracic nerve root for
BG, Acosta CJ. Systematic review of  12. Attal N, Cruccu G, Baron R, et al. EFNS tre'atment' ,Of postherpetic neuralgia.
incidence and complications of herpes guidelines on the pharmacological Pain Physician 2020; 23:E487-E496.
zoster: Towards a global perspective. treatment of neuropathic pain: 2010 7. Argoff CE. Review of current guidelines
BM] Open 2014; 4:€004833. revision. Eur ] Neurol 2010; 17:1113-€1188. on the care of postherpetic neuralgia.

7. Werner RN, Nikkels AF, Marinovic 13. DingX,Jins, NiuX,RenH,Fus,LiQ.A Postgrad Med 2011; 123:134-142.

B, et al. European consensus-based comparison of the analgesia efficacyand 8. Lin CS, Lin YC, Lao HC, Chen

250 www.painphysicianjournal.com



Coblation vs. RFT of Thoracic Nerve Root in PHN Treatment

19.

20.

21.

22.

23.

24.

25.

26.

27.

CC. Interventional treatments for
postherpetic neuralgia: A systematic
review. Pain Physician 2019; 22:209-228.

Guo S, Shen M, Zhang L, et al. The effect
of interventional pain management on
treating postherpetic neuralgia. Indian J
Dermatol 2019; 64:251.

Ngo AL, Urits I, Yilmaz M, et al.
Postherpetic neuralgia: Current
evidence on the topical film-forming
spray with bupivacaine hydrochloride
and a review of available treatment
strategies. Adv Ther 2020; 37:2003-2016.
Liu JF, Shen W, Huang D, et al. Expert
consensus of Chinese Association for
the Study of Pain on the radiofrequency
therapy technology in the Department
of Pain. World ] Clin Cases 2021;
9:2123-2135.

Zhu J, Luo G, He Q, Yao M. Evaluation
of the efficacy of unipolar and
bipolar spinal dorsal root ganglion
radiofrequency thermocoagulation in
the treatment of postherpetic neuralgia.
Korean ] Pain 2022; 35:114-123.
Forstenpointner J, Rice ASC, Finnerup
NB, Baron R. Up-date on clinical
management of postherpetic neuralgia
and mechanism-based treatment: New
options in therapy. ] Infect Dis 2018;
218:5120-5126.

Woloszko J, Stalder KR, Brown IG.
Plasma characteristics of repetitively-
pulsed electrical discharges in saline
solutions used for surgical procedures.
IEEE  Trans. Plasma Sci. 2002;
30:1376-1383.

He L, Hu X, Tang Y, Li X, Zheng S, Ni
J. Efficacy of coblation annuloplasty in
discogenic low back pain: A prospective
observational study. Medicine (Baltimore)
2015; 94:€846.

Wu B, Yue L, Sun F, Gao S, Liang B,
Tao T. The feasibility and efficacy of
ultrasound-guided C2 nerve root
coblation for cervicogenic headache.
Pain Med 2019; 20:1219-1226.

Jakanani GC, Jaiveer S, Ashford R,
Rennie W. Computed tomography-
guided coblation and cementoplasty
of a painful acetabular metastasis: An
effective palliative treatment. ] Palliat

28.

29.

30.

31

32.

33.

34

35

36.

Med 2010; 13:83-8s.

Zeng Y, Wang X, Guo Y, He L, Ni J.
Coblation of femoral and sciatic nerve
for stump pain and phantom limb
pain: A case report. Pain Pract 2016;
16:E35-E41.

Shibuya N, Thorud JC, Humphers JM,
Devall JM, Jupiter DC. Is percutaneous
radiofrequency coblation for treatment
of Achilles tendinosis safe and effective?
] Foot Ankle Surg 2012; 51:767-771.

Li Y, Guo Y, Yang L, Ni J. Comparison
of the short-term outcomes after low-
temperature plasma radiofrequency
ablation (coblation) in the Gasserian
ganglion for the treatment of idiopathic
trigeminal neuralgia. J Pain Res 2019;
12:1235-1242.

Yang LQ, Gong WY, Wang XP, Dou Z,
ZengYJ, Ni JX. Computed tomography-
guided  percutaneously  controlled
ablation of the thoracic paravertebral
nerve due to thoracic neuropathic pain.
Pain Pract 2017; 17:792-799.

Du X, Zhao W, Xu L, Zhang T, Li L,
Huang B. Clinical observation of CT-
guided intervertebral foramen puncture
and radiofrequency thermocoagulation
for the treatment of refractory PHN
in the superior thoracic segment. Pain
Physician 2022; 25:E767-E775.

Harden RN, Weinland SR, Remble TA,
et al; American Pain Society Physicians.
Medication Quantification Scale Version
Ill: Update in medication classes and
revised detriment weights by survey of
American Pain Society Physicians. ] Pain
2005; 6:364-371.

Bouhassira D, Attal N, Fermanian J, et
al. Development and validation of the
Neuropathic Pain Symptom Inventory.
Pain 2004; 108:248-257.

Oster G, Harding G, Dukes E, Edelsberg
J, Cleary PD. Pain, medication use, and
health-related quality of life in older
persons with postherpetic neuralgia:
Results from a population-based survey.
J Pain 2005; 6:356-363.

Andrei G, Snoeck R. Advances and
perspectives in the management
of varicella-zoster virus infections.
Molecules 2021; 26:1132.

37

38.

39-

40.

41.

42.

43.

44.

45.

46.

47.

Dworkin RH, O’Connor AB, Kent J,

et al. Interventional management
of  neuropathic  pain:  NeuPSIG
recommendations. Pain 2013;

154:2249-2261.

Zacharias NA, Karri J, Garcia C, Lachman
LK, Abd-Elsayed A. Interventional
radiofrequency treatment for the
sympathetic nervous system: A review
article. Pain Ther 2021; 10:115-141.

Kim BH, No MY, Han SJ, Park CH, Kim
JH. Paraplegia following intercostal
nerve neurolysis with alcohol and
thoracic epidural injection in lung
cancer patient. Korean ] Pain 2015;
28:148-152.

Weksler N, Klein M, Gurevitch B, et al.
Phenol neurolysis for severe chronic
nonmalignant pain: Is the old also
obsolete? Pain Med 2007; 8:332-337.

Wei J, Gao S, Li W, et al. Percutaneous
endoscopic intercostal neurectomy for
refractory intercostal neuralgia. Pain
Physician 2021; 24:E1147-E1153.

Wu CL, Raja SN. An update on the
treatment of postherpetic neuralgia. ]
Pain 2008; 9:S19-30.

Mittal B, Thomas DG. Controlled
thermocoagulation  in  trigeminal
neuralgia. J Neurol Neurosurg Psychiatry
1986; 49:932-936.

Rui M, NiH, Xie K, Xu L, Yao M. Progress
in radiofrequency therapy for zoster-
associated pain about parameters,
modes, targets, and combined therapy:
A narrative review. Pain Ther 2023;
13:23-32.

Stalder KR, Woloszko ), Brown IG,
Smith CD. Repetitive plasma discharges
in saline solutions. Appl Phys Lett 2001;
79:4503-4505.

Yang XH, Li Y, Yang LQ, Wu BS, Ni
JX. Nerve coblation for treatment of
trigeminal neuralgia: A case report.
World ] Clin Cases 2019; 7:1060-1065.
Sterman-Neto H, Fukuda CY, Duarte
KP, et al. Balloon compression vs
radiofrequency for primary trigeminal
neuralgia: A randomized, controlled
trial. Pain 2021; 162:919-929.

www.painphysicianjournal.com

251






Supplemental Table 1. NPSI evaluation in the coblation group at pre-operation, 6 months, 12 months and 24 months post-operation,

and comparisons between variables.

12 24
Pre-operation | 6 months P P P
months months
Burning (Superficial) spontaneous pain
1) a5 7.64 (1.34) 2.17 (1.60) | <0.0001 | 2.30 (1.61) | <0.0001 | 3.40 (1.18) | < 0.0001
& Pressing (Deep) spontaneous pain (0-
g | fressingleep)sp P 447 (0.90) | 2.03(1.76) | <0.0001 | 2.23 (1.50) | <0.0001 | 2.67 (1.66) | < 0.0001
2| 10), mean (SD)
g Paroxysmal pain (0-10), mean (SD) 7.93 (1.15) 2.07 (1.60) | <0.0001 | 2.67 (1.50) | <0.0001 | 2.97 (2.14) | < 0.0001
% Evoked pain (0-10), mean (SD) 8.07 (1.21) 3.70 (4.62) | <0.0001 | 2.50 (1.35) | <0.0001 | 2.70 (2.05) | < 0.0001
2 f;lr)e;thes‘a/ iyl (L0, e 7.70 (1.23) 2.60(1.61) | <0.0001 | 2.90 (1.87) | <0.0001 | 2.50 (2.16) | < 0.0001
Total, mean (SD) 35.80(9.10) | 12.57 (4.21) | <0.0001 | 12.6 (2.63) | <0.0001 | 14.23 (6.11) | < 0.0001
o | Duration of spontaneous pain last 24
4 § houss (1.5), sear: (SD) 3.50 (0.84) 1.23 (0.44) | <0.0001 | 1.50 (0.46) | < 0.0001 | 1.38(0.57) | < 0.0001
2 =
oo i
g3 | Number of pain attacks last 24 hours 4.80(045) | 1.10(0.44) | <0.0001 | 1.76 (0.76) | < 0.0001 | 1.84 (0.66) | <0.0001
= (1-5), mean (SD)
& | Total, mean (SD) 8.0 (1.53) 2.38(1.02) | <0.0001 | 3.16 (1.22) | <0.0001 | 3.10 (1.64) | < 0.0001

NPSI: neuropathic pain symptom inventory

Supplemental Table 2. NPSI evaluation in the coblation group at pre-operation, 6 months, 12 months and 24 months post-operation,

and comparisons between variables.

12

Pre- th 24; th
re-Surgery | 6months P months P months P
Burning (Superficial) spontaneous pain
(0-10), mmear, (SD) 7.78 (1.02) 2.17 (1.60) | <0.0001 | 2.30 (1.61) | <0.0001 | 3.40 (1.18) | < 0.0001
g Pressing (Deep) spontaneous pain (0-
g | fressinglLiecp)sp P 527 (1.25) 2.13 (1.63) | <0.0001 | 2.43(1.78) | <0.0001 | 4.30 (1.15) | < 0.0001
2| 10), mean (SD)
g Paroxysmal pain (0-10), mean (SD) 7.73 (1.19) 2.37 (2.07) | <0.0001 | 3.20 (2.36) | <0.0001 | 4.30(1.78) | < 0.0001
E Evoked pain (0-10), mean (SD) 8.30 (1.23) 247 (2.51) | <0.0001 | 2.93(2.05) | <0.0001 | 5.07 (2.06) | <0.0001
= f;lr;;thes‘a/ iyt (010, e 8.03 (0.97) 3.03(2.26) | <0.0001 | 3.20 (2.36) | <0.0001 | 4.60 (1.21) | < 0.0001
Total, mean (SD) 37.12(8.35) | 12.03 (3.35) | <0.0001 | 14.43 (3.68) | <0.0001 | 22.27 (4.01) | < 0.0001
o | Duration of spontaneous pain last 24
= § hours (1.5), mean (SD) 3.29 (0.69) 1.31 (0.50) | <0.0001 | 1.63 (0.75) | <0.0001 | 1.33(0.63) | < 0.0001
[«
By I i
g3 | Number of pain attacks last 24 hours 4.66(0.43) | 1.60 (1.34) | <0.0001 | 1.68 (0.55) | <0.0001 | 1.82(0.97) | <0.0001
& 8 (1-5), mean (SD)
& | Total, mean (SD) 7.95 (1.87) 2.91(0.81) | <0.0001 | 3.31(1.27) | <0.0001 | 3.55(1.39) | <0.0001

NPSI: neuropathic pain symptom inventory; RFT: radiofrequency thermocoagulation




