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Background: Chronic postoperative abdominal pain (CPAP) manifests as neuropathic or mixed pain, and conservative treatments 
often only provide temporary relief. This study evaluated the efficacy and safety of combining dorsal root ganglion pulsed radio
frequency (DRG-PRF) with scar radiofrequency ablation (RFA) for a better treatment.
Methods: A total of 48 CPAP patients were divided into the scar RFA group (RFA group, n = 25) and the combination of DRG-PRF 
and scar RFA group (RFA+PRF group, n = 23). The visual analogue scale (VAS) and Globe Pain Scale (GPS) questionnaires were 
used for pain intensity and its effects before and at intervals of 1, 7, 30, 90 and 180 days after the procedure.
Results: Baseline scores were comparable. The RFA+PRF group demonstrated significantly lower VAS scores at 1-day (1.2 ± 1.0 vs 
1.6 ± 1.1, p = 0.040), 30-day (2.3 ± 1.1 vs 3.0 ± 0.9, p < 0.001), 90-day (2.7 ± 1.3 vs 3.7 ± 1.3, p < 0.001), 180-day of follow-up (2.7 ±  
1.1 vs 3.5 ± 1.0, p = 0.002). GPS scores also showed significantly greater improvement in the RFA+PRF group at 30-day (51.2 ± 15.5 
vs 62.2 ± 15.3, p = 0.028), 90-day (67.4 ± 16.3 vs 85.3 ± 14.7, p = 0.004), and 180-day (48.4 ± 13.3 vs 62.6 ± 10.9, p = 0.011) post- 
procedure. Additionally, a significantly higher proportion of patients in the RFA+PRF group achieved ≥50% pain relief at both 3 and 6 
months (p < 0.05). No adverse reactions were observed in any participants.
Conclusion: The combination of DRG-PRF and scar RFA has demonstrated significant efficacy and high safety in the treatment of 
CPAP. Compared to scar RFA alone, the combined therapy provides more durable and significant long-term pain relief, making it 
a better choice for pain management in CPAP patients.
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Introduction
Chronic post-surgical pain (CPSP) is a well-recognized complication of abdominal surgery, characterized by pain that 
develops or worsens in the surgical area and persists for more than three months after surgery, with other causes of pain 
excluded.1 Given the wide range of abdominal procedures performed, the incidence of chronic postoperative abdominal 
pain (CPAP) varies depending on the type of surgery. Previous studies have reported that CPAP occurs in up to 51.6% of 
patients following inguinal hernia repair,2 the prevalence of chronic pain after uterine and gastrointestinal surgeries 
ranges from 16.2% to 30.2% and 21.8% to 32.1%, respectively.3–5 The underlying mechanisms of CPAP, like other forms 
of CPSP, are not yet fully understood. However, contributing factors may include preoperative psychological conditions, 
surgical trauma, and perioperative pain management strategies. Neuropathic components are believed to play a critical 
role, potentially resulting from peripheral and central sensitization as well as direct nerve injury.6,7 Conventional 
treatments for CPAP include medication, physiotherapy, nerve blocks and surgical interventions. However, these 
approaches have limitations such as medication side effects,8 limited efficacy, short-lived effects,9 and great surgical 
trauma.10 As a result, many patients experience persistent functional impairment, psychological distress, and reduced 
overall quality of life.11
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Radiofrequency-based interventions, including pulsed radiofrequency (PRF) and radiofrequency ablation (RFA), have 
emerged as effective minimally invasive techniques for managing chronic pain. These modalities have demonstrated long- 
term pain relief, reduced reliance on analgesics, and improved quality of life in patients with refractory chronic abdominal 
pain.12 PRF is believed to modulate neuronal excitability and inhibit pain signal transmission,13 whereas RFA directly ablates 
nerve endings within post-surgical scar tissue, alleviating pain by reducing nerve compression.14

From a pathophysiological perspective, the combination of dorsal root ganglion pulsed radiofrequency (DRG-PRF) and scar 
RFA may provide improved pain relief by simultaneously addressing neuropathic and mechanical components of CPAP. Notably, 
clinical evidence supporting the effectiveness of this synergistic approach in managing CPAP is still lacking. Therefore, this study 
aims aimed to evaluate the efficacy of scar RFA combined with dorsal root ganglion (DRG) PRF in the management of CPAP.

Materials and Methods
Patients
This retrospective study analyzed data from patients who underwent radiofrequency treatment for CPAP at the Pain 
Management Department of Nanjing Drum Tower Hospital between June 2020 and June 2024. All patients had 
previously undergone abdominal wall incision or hernia repair surgery, and met the diagnostic criteria of CPAP.1 The 
inclusion criteria were as follows: age of 18 years or older; visual analogue scale (VAS) score at least 3 (out of 
a maximum 10) persisting for more than three months; CPAP unresponsive to conservative treatment for at least one 
month or associated with intolerable side effects; undergoing scar RFA with or without DRG-PRF. Exclusion criteria 
were as follows: incomplete medical records or follow-up data; presence of other conditions causing abdominal pain, 
such as chronic gastritis, irritable bowel syndrome, etc.; severe bleeding disorders, coagulation dysfunction, or local skin 
infection at the surgical site; intellectual disabilities, communication disorders or poor cooperation; previous treatment 
involving visceral nerve destruction. A total of 48 patients were finally included and informed consent was obtained from 
all participants. The study complied with the principles outlined in the Declaration of Helsinki and was approved by the 
Medical Ethics Committee of Nanjing Drum Tower Hospital (No. 2024–515-01).

Techniques
Patients were divided into two groups which were the scar RFA group (RFA group) and the combination of DRG-PRF and 
scar RFA group (RFA+PRF group), all procedures were performed under standard monitoring and strict sterile technique.

The scar RFA operation process was as follows. The patients were placed on the operating table in a supine position. 
Following the delineation of the scar boundaries, the puncture site and needle trajectory were determined using the 
central portion of the scar as the anatomical reference. Local anesthesia was administered using 1 mL of 1% lidocaine. 
Under high-frequency ultrasound guidance, a 22-gauge radiofrequency cannula with a 10-mm active tip (Boston 
Scientific) was advanced into the core region of the scar tissue. Sensory stimulation was applied at 50 Hz and 0.4 
V to confirm correct placement. The treatment was conducted at electrode tip temperatures of 60°C, 70°C, and 80°C, 
with each cycle lasting 60 seconds, repeated for three cycles. The electrode was repositioned at different angles to ensure 
complete coverage of the scar and its surrounding area within the high-echo vaporization zone.

For patients in the RFA+PRF group, PRF was performed immediately after scar RFA. The patient was repositioned to 
a prone position. With unenhanced thin-layer CT scan was used to identify the target DRG based on the primary pain region. 
A straight 22-gauge radiofrequency cannula with a 10-mm active tip was inserted at the target DRG (Figure 1). Sensory 
stimulation at 50 Hz and 0.4 V was used to confirm proper placement, followed by PRF treatment at 42°C for 5 minutes.

Questionnaires
The VAS (0–10, with 0 indicating no pain and 10 indicating the most severe pain) and Globe Pain Scale (GPS, 0–200, with 
higher scores indicating more severe pain effects) were used to provide a comprehensive and integrated assessment of the pain. 
In our study, the VAS and GPS were assessed at baseline (pre-treatment) and at 1, 7, 30, 90 and 180 days post-treatment. The 
number of patients with 50% pain reduction were evaluated after treatment. Additional data on rescue pain medication and 
complications were also collected and analyzed.
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Statistics
The Kolmogorov–Smirnov test was used to assess the normality of data distribution. Categorical data were compared 
using the chi-square test or Fisher exact test. Continuous data between groups were analyzed using either an unpaired 
t-test or the Mann–Whitney U-test, depending on data distribution. Generalized estimating equation (GEE) was used to 
evaluate differences in VAS and GPS scores between groups over time. All statistical analyses were performed using 
SPSS software (version 26.0, SPSS Inc., Chicago, IL). p <0.05 was considered statistically significant.

Results
Patient Characteristics
A total of 48 patients with CPAP were included in the study, with 25 patients in the RFA group and 23 in the RFA+PRF 
group (Figure 2). Patient characteristics were shown on Table 1. The mean age was 64.6 ± 7.2 years in the RFA group 

Figure 1 Representative CT-guided images of positioning and placement during pulsed radiofrequency (PRF) treatment. (A) CT images of positioning before treatment. 
(B) CT images of placement during treatment.

Assessed for eligibility

Excluded due to not meet the inclusion criteria

55 CPAP patients underwent scar RFA 
with or without DRG-PRF

7 patients lost to follow-up

48 eligible CPAP patients

RFA+PRF group (n = 23) RFA group (n = 25)

Figure 2 Flow diagram for the study.
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and 65.3 ± 6.9 years in the RFA+PRF group. Half of the patients were female. Approximately 2/3 patients suffered from 
moderate pain, with hernia surgery being the most common cause.

There were no statistically significant differences between the two groups in terms of demographic and clinical 
characteristics. Additionally, no significant difference was observed in the type of rescue pain medication used between 
the groups. No adverse events, such as limb numbness, muscle weakness, hematoma, or neurological complications, were 
reported during the study.

Pain Assessment
Before treatment, the mean VAS scores were 6.1 ± 1.5 in the RFA group and 6.0 ± 1.5 in the RFA+PRF group, while the mean 
GPS scores were 136.8 ± 25.4 in the RFA group and 136.0 ± 29.9 in the RFA + PRF group, respectively. No significant 
differences were observed between the two groups at baseline. However, the VAS scores were significantly lower in the RFA 
+PRF group compared to the RFA group at multiple time points: 1-day (1.2 ± 1.0 vs 1.6 ± 1.1, p = 0.040), 30-day (2.3 ± 1.1 vs 
3.0 ± 0.9, p < 0.001), 90-day (2.7 ± 1.3 vs 3.7 ± 1.3, p < 0.001), 180-day of follow-up (2.7 ± 1.1 vs 3.5 ± 1.0, p = 0.002) (Table 2 
and Figure 3).

The GPS scores also demonstrated significantly greater improvement in the RFA+PRF group at the 30-day (51.2 ±  
15.5 vs 62.2 ± 15.3, p = 0.028), 90-day (67.4 ± 16.3 vs 85.3 ± 14.7, p = 0.004), and 180-day (48.4 ± 13.3 vs 62.6 ± 10.9, 
p = 0.011) post-procedure compared to the RFA group (Table 3 and Figure 4). Furthermore, The GPS scale includes four 
components: pain, feelings, clinical outcomes and daily activities. Notably, with the exception of clinical outcomes, all 
other components demonstrated significant differences between the two groups at the 30-day, 90-day and 180-day 
postoperative follow-up (Table 4 and Figure 5).

Table 1 Demographic and Clinical Characteristics Data

RFA Group  
(n = 25)

RFA+PRF Group  
(n = 23)

p

Age 64.6 ± 7.2 65.3 ± 6.9 0.762

Female (%) 11 (44.0%) 13 (56.5%) 0.386

BMI 23.9 ± 5.4 22.5 ± 2.8 0.279
Pain severity 0.914

Mild (VAS 0−4) 4 (16.0%) 3 (13.0%)

Moderate (VAS 5−7) 17 (68.0%) 15 (65.2%)
Severe (VAS 8−10) 4 (16.0%) 5 (21.7%)

Duration of pain (months) 8.8 ± 4.0 8.6 ± 3.3 0.857
Comorbidities (%)
Hypertension 11 (44.0%) 13 (65.2%) 0.141

Diabetes 4 (16.0%) 3 (13.0%) 1
Heart disease 2 (8.0%) 3 (13.0%) 0.922

Malignancy 5 (20.0%) 5 (21.7%) 1

Previous Abdominal Surgery (%)
Hernia surgery 12 (48.0%) 9 (39.1%) 0.536

Gastrointestinal surgery 3 (12.0%) 4 (17.4%) 0.905

Hepatobiliary surgery 4 (16.0%) 7 (30.4%) 0.235-
Other 6 (24.0%) 3 (13.0%) 0.548

Pain medication taken (%)
NSAIDs 11 (44.0%) 9 (39.1%) 0.732
Antiepileptic drugs 17 (68.0%) 18 (78.3%) 0.424

Antidepressants 9 (36.0%) 11 (47.8%) 0.406

Opioids 12 (48.0.%) 11 (47.8%) 0.990

Notes: The value is presented as mean ± SD, and n (%). p-value corresponds to independent t-test or Mann– 
Whitney U-test and chi-square test or Fisher exact test. 
Abbreviations: RFA, radiofrequency ablation; PRF, pulsed radiofrequency; BMI, body mass index; NSAIDs, 
nonsteroidal anti-inflammatory drugs.
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Additionally, the proportion of patients achieving at least 50% pain relief was significantly higher in the RFA+PRF 
group than in the RFA group at both 3 months (69.6% vs 40.0%, p = 0.038) and 6 months (56.5% vs 24.0%, p = 0.020) 
post-procedure (Table 5).

Discussion
CPAP is recognized as neuropathic or mixed pain associated with the surgical area, often manifesting as stabbing, 
lancinating, or burning sensations, which may be accompanied by symptoms such as numbness, swelling, or 
tenderness.4,15 Currently, there are no definitive preventive measures for CPAP. In addition to surgical factors, its 
development is linked to postoperative nerve damage, tissue inflammation and adhesion, postoperative analgesia, and 
preexisting conditions such as psychosocial factors and preoperative pain.6,12 Among these, preoperative pain is a major 
risk factor for CPAP and is commonly observed in patients undergoing hernia and gastrointestinal surgeries. Persistent 
pain can induce neuroplastic changes, increasing nerve sensitivity to pain, while intraoperative nerve damage may further 
contribute to its progression into chronic pain.3,5,16

Nerve damage plays a crucial role in the development of chronic pain, not only as a direct consequence of surgery but 
also as a result of excessive fibrosis and scar formation at the incision site. Studies have shown a strong correlation 
between scar size and the possibility of developing CPSP.17 In post-inguinal hernia surgery, pain is attributed to nerve 
compression by surgical meshes and scars, leading to the formation of neuromas and subsequently neuropathic pain, 
which is a key underlying mechanism of CPAP.2

Table 2 Comparison of VAS Scores Between Groups

Time Point RFA Group  
(n = 25)

RFA+PRF Group  
(n = 23)

Mean Difference p

Baseline 6.1 ± 1.5 6.0 ± 1.5 0.0 0.931

1 day 1.6 ± 1.1 1.2 ± 1.0 0.4 0.040*

7 day 2.3 ± 1.1 1.8 ± 1.1 0.4 0.092
30 day 3.0 ± 0.9 2.3 ± 1.1 0.8 < 0.001***

90 day 3.7 ± 1.3 2.7 ± 1.3 0.9 < 0.001***

180 day 3.5 ± 1.0 2.7 ± 1.1 0.8 0.002**

Notes: The value is presented as mean ± SD. p-value corresponds to Generalized Estimating Equation 
(GEE), *p < 0.05, **p < 0.01, ***p < 0.001. 
Abbreviations: RFA, radiofrequency ablation; PRF, pulsed radiofrequency.

Figure 3 Evaluation of pain relief through VAS scores between groups. Statistical analysis using Generalized Estimating Equation (GEE). *The mean differences at 1-, 30-, 90- 
and 180-day after adjusting the baseline score were 0.4 (95% CI 0.0−0.7; p = 0.040), 0.8 (95% CI 0.4−1.1; p < 0.001), 0.9 (95% CI 0.5−1.4; p < 0.001) and 0.8 (95% CI 0.3−1.2; 
p = 0.002), respectively (*p < 0.05, **p < 0.01, ***p < 0.001).
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CPAP significantly affects patients’ daily life and work activities, often leading to psychological distress and 
imposing a considerable economic burden.15 Traditional pharmacological treatments generally provide limited and 
temporary relief, while nerve blocks, although effective, offer only short-term pain reduction. When conservative 
treatments fail to alleviate patients’ pain, more invasive therapies such as radiofrequency-based interventions have 
been increasingly explored and applied. Alaa A et al retrospectively analyzed 30 patients with CPAP who underwent 
transversus abdominis plane nerve block therapy and reported an average pain relief duration of 84 days.18 In contrast, 
a retrospective study by Kastler et al on chronic inguinal neuralgia found that local nerve blocks only provided symptom 
relief for an average of 1.6 months, whereas radiofrequency treatment extended this relief to 12.5 months, indicating its 
significant longer-lasting efficacy.19

Our study demonstrated that combining DRG-PRF with scar RFA provided superior and sustained pain control 
compared to scar RFA alone in patients with CPAP. This synergistic effect manifested not only in accelerated pain 
intensity reduction (Table 2 and Figure 3), but also in multifaceted functional recovery, as shown by improvements in 
pain, feelings, and daily activities lasting through 6-month follow-up (Table 4 and Figure 5). Importantly, the combined 
therapy doubled the chances of achieving clinically significant pain relief (≥50% reduction) at both the 3-month (69.6% 
vs 40.0%) and 6-month endpoints (56.5% vs 24.0%), demonstrating its clear therapeutic advantage over standard ablation 
techniques.

RFA achieves analgesia by releasing radiofrequency energy within scar tissue, generating high temperatures, and 
precisely destroying pain nerve endings that may have formed within the scar tissue after surgery.20 In contrast, PRF is 
a neuromodulatory technique that causes minimal damage to nerve tissue. By releasing pulsed electric currents near the 

Table 3 Comparison of Global Pain Scale (GPS) Scores Between Groups

Time Point RFA Group  
(n = 25)

RFA+PRF Group  
(n = 23)

Mean Difference p

Baseline 136.8 ± 25.4 136.0 ± 29.9 7.4 0.916

7 day 44.6 ± 14.7 41.0 ± 18.0 10.1 0.445

30 day 62.2 ± 15.3 51.2 ± 15.5 17.5 0.017*
90 day 85.3 ± 14.7 67.4 ± 16.3 24.4 < 0.001***

180 day 62.6 ± 10.9 48.4 ± 13.3 20.8 < 0.001***

Notes: The value is presented as mean ± SD. p-value corresponds to Generalized Estimating Equation 
(GEE), *p < 0.05, ***p < 0.001. 
Abbreviations: RFA, radiofrequency ablation; PRF, pulsed radiofrequency.

Figure 4 Comprehensive assessment of pain relief using Global Pain Scale (GPS) scores between groups. Statistical analysis using Generalized Estimating Equation (GEE). 
*The mean differences at 30-, 90- and 180-day after adjusting the baseline score were 17.5 (95% CI 1.9−33.1; p = 0.028), 24.4 (95% CI 8.0−40.8; p = 0.004) and 20.8 (95% CI 
4.8−36.7; p = 0.011), respectively (*p < 0.05, **p < 0.01).
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target nerves, PRF modulates sensory nerve ion channels, disrupting pain signal transmission and providing pain relief.21 

A study comparing the efficacy of pharmacological treatment, DRG-PRF, and intercostal nerve PRF for post- 
thoracotomy pain syndrome found that that DRG-PRF was superior to the other two treatments in terms of both pain 
relief rate and duration.22 These results are similar to those reported by Huang et al in a study on postherpetic neuralgia.23 

Unlike thermal RFA, PRF modulates the electrophysiological activity of nerve fibers without causing direct nerve 
destruction, reducing the risk of complications such as neuritis, paresthesia, and motor dysfunction.13

In this study, pain relief was achieved in both treatment groups, but the combined therapy doubled the chances of 
achieving clinically significant pain relief (≥50% reduction) at both the 3-month (69.6% vs 40.0%) and 6-month 
endpoints (56.5% vs 24.0%), demonstrating its clear advantages in terms of long-term pain symptom relief. Clinically, 
there are three possible mechanisms that could explain the observed advantages. (1) Scar RFA disrupts nerve endings 
within scar tissue, reducing pain signal transmission and alleviating nerve compression. Meanwhile, DRG-PRF mod
ulates the excitability of spinal nerves, further decreasing pain perception. The combined application of these two 
techniques achieves multi-target and multi-level intervention in pain treatment, prolonging the analgesic effect. (2) 
Multiple studies have shown that PRF can modulate glial cells in the spinal dorsal horn, reducing local neuroinflamma
tory responses and inhibiting central sensitization.24–26 This suppresses the production and release of inflammatory 
mediators and pain-inducing substances, contributing to long-term pain relief. (3) The principle of neuro-radiofrequency 
thermocoagulation is to destroy specific nerve fibers, especially the unmyelinated fine fibers that transmit pain. Exposure 
to high temperatures induces fiber degeneration, blocking pain signal transmission to the brain. However, nerves often 

Table 4 Comparison of Each Part Scores of Global Pain Scale (GPS)

Time Point RFA Group  
(n = 25)

RFA+PRF Group  
(n = 23)

Mean Difference p

Pain
Baseline 31.0 ± 8.0 30.7 ± 8.9 0.1 0.898

7 day 10.1 ± 5.2 9.7 ± 6.0 0.3 0.736
30 day 15.0 ± 5.1 12.2 ± 5.3 2.6 0.015*

90 day 19.8 ± 6.0 15.4 ± 5.7 4.2 < 0.001***

180 day 16.2 ± 4.1 12.3 ± 4.6 3.7 0.001**
Feelings
Baseline 37.8 ± 6.6 38.3 ± 7.2 −0.3 0.780
7 day 12.5 ± 3.8 10.7 ± 5.0 2.0 0.099

30 day 17.3 ± 4.9 15.4 ± 4.4 2.1 0.075

90 day 23.1 ± 4.8 18.3 ± 4.5 5.0 < 0.001***
180 day 17.6 ± 4.4 13.7 ± 3.6 4.2 < 0.001***

Clinical outcomes
Baseline 35.9 ± 7.2 35.0 ± 7.7
7 day 13.6 ± 6.0 11.0 ± 5.4

30 day 17.9 ± 4.6 14.1 ± 4.3

90 day 23.6 ± 5 20.2 ± 4.7
180 day 15.5 ± 4.5 12.5 ± 5.0

Activities
Baseline 32.1 ± 6.9 31.9 ± 7.8 0.1 0.921
7 day 8.4 ± 4.9 6.4 ± 4.4 1.9 0.048*

30 day 11.9 ± 4.9 9.5 ± 4.3 2.3 0.033*

90 day 18.7 ± 4.0 13.4 ± 4.7 5.2 < 0.001***
180 day 13.4 ± 4.2 10 ± 4.7 3.3 0.003**

Notes: The value is presented as mean ± SD. p-value corresponds to Generalized Estimating Equation (GEE). No 
time × group interaction in Clinical Outcomes. *p < 0.05, **p < 0.01, ***p < 0.001. 
Abbreviations: RFA, radiofrequency ablation; PRF, pulsed radiofrequency.
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have a certain degree of self-repair capability, pain may return over time, the long-term effectiveness of peripheral nerve 
RFA alone may be limited.

During data collection, one case of inguinal pain associated with prostatitis was misdiagnosed (excluded from the 
analysis), which alerts us to the possibility that some refractory CPAP cases may involve undetected visceral-somatic 
pain.27 To ensure specificity of treatment outcomes, our study implemented rigorous exclusion criteria for visceral 
comorbidities (chronic gastritis, irritable bowel syndrome, prostatitis, etc). Patients receiving visceral nerve modulation 
therapy were excluded to isolate the effects of combined DRG-PRF and scar RFA on abdominal wall neuropathology. 
This approach ensures that the observed treatment effects directly reflect targeted interventions for abdominal wall 

Figure 5 The graph showed each part scores of Global Pain Scale (GPS) between the study groups. Statistical analysis using Generalized Estimating Equation (GEE). (A) 
Evaluation of improvements in pain intensity. *The mean differences at 30-, 90- and 180-day after adjusting the baseline score were 2.6 (95% CI 0.5–4.8; p = 0.015), 4.2 (95% 
CI 2.3–6.2; p < 0.001) and 3.7 (95% CI 1.5–6.0; p = 0.001), respectively. (B) Evaluation of improvements in feelings. *The mean differences at 90- and 180-day after adjusting 
the baseline score were 5.0 (95% CI 2.5–7.5; p < 0.001) and 4.2 (95% CI 2.0–6.3; p < 0.001), respectively. (C) Evaluation of improvements in clinical outcomes. (D) Evaluation 
of improvements in daily activities. *The mean differences at 7-, 30-, 90- and 180-day after adjusting the baseline score were 1.9 (95% CI 0.0–3.9; p = 0.048), 2.3 (95% CI 
0.2–4.4; p = 0.033), 5.2 (95% CI 3.0–7.4; p < 0.001) and 3.3 (95% CI 1.1–5.4; p = 0.003), respectively. (*p < 0.05, **p < 0.01, ***p < 0.001).

Table 5 Comparison of the Number of Patients with 50% Pain 
Reduction

Duration after 
the Intervention

RFA Group  
(n = 25)

RFA+PRF Group  
(n = 23)

p

7 day 21 (84.0%) 22 (95.7%) 0.397

30 day 17 (68.0%) 21 (91.3%) 0.103

90 day 10 (40.0%) 16 (69.6%) 0.038*
180 day 6 (24.0%) 13 (56.5%) 0.020*

Notes: The value is presented as n (%). p-value corresponds to chi-square test, *p < 0.05. 
Abbreviations: RFA, radiofrequency ablation; PRF, pulsed radiofrequency.
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neuropathology rather than unrelated pain sources. Clinically, these findings underscore the importance of multidisci
plinary collaboration to confirm the etiology of pain before initiating invasive procedures like radiofrequency treatment.

Importantly, no adverse reactions were observed in any participants. The safety of combination therapy further 
enhances its clinical benefits. Unlike neurectomy, which carries risks such as permanent hypoesthesia or motor deficits.10 

Both radiofrequency methods are minimally invasive and can be precisely guided by imaging to minimize damage to 
surrounding tissues, ensuring a high safety profile and strong reliability for repeated procedures.

Several limitations should be considered in order to better evaluate our findings. First, the main limitation of our study 
was the retrospective nature and the patients were not randomized. Second, the study was conducted in a single medical 
center, the sample size was relatively small and the follow-up period was short, which may affect the generalizability of 
this study. Third, there are slight differences in techniques and performed procedures among different physicians. Finally, 
there are multiple etiologies for CPAP besides common neuropathic pain, such as myofascial pain and phantom pain. 
However, these different etiological types were not differentiated, and CPAP was directly treated uniformly as neuro
pathic pain, which may affect the reliability and accuracy of the results. Further large-sample randomized studies are 
required to confirm our results and identify the best candidates for PRF procedures.

Conclusion
The combination of DRG-PRF and scar RFA has demonstrated significant efficacy and high safety in the treatment of 
CPAP. Compared to scar RFA alone, the combined therapy provides more durable and significant long-term pain relief, 
making it a better choice for pain management in CPAP patients.
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