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Simple Summary 

Chronic pudendal nerve pain can be debilitating and difficult to treat, often leaving patients with 

ongoing discomfort despite medications or injections. Traditional treatments like steroid injections 

may wear off quickly, and surgery comes with risks. This study explored whether a newer, minimally 

invasive approach—pulsed radiofrequency ablation—could offer better, longer-lasting relief. By 

carefully tracking patients’ pain, medication use, and quality of life after treatment, the researchers 

found that this technique helped reduce pain and improve daily functioning. These findings may 

help guide physicians toward safer and more effective options for managing long-term pelvic nerve 

pain. 

Abstract 

Pudendal neuropathy is a complex and often treatment-resistant cause of chronic pelvic pain. This 

study evaluated the efficacy of CT-guided pulsed radiofrequency ablation (pRFA) compared to 

traditional perineural steroid injections in patients with refractory pudendal neuralgia. Using a 

retrospective cross-sectional design, 49 patients were assessed for pain relief duration, quality of life, 

and analgesic use over six months. The average pain relief duration following pRFA was 9.48 ± 9.52 

weeks, significantly longer than that of the first (3.98 ± 3.56 weeks) and most recent steroid injections 

(3.32 ± 3.21 weeks; p < 0.0001 for both). Quality of life scores improved significantly through three 

months post-procedure, and analgesic use decreased during this time. No significant correlation was 

found between symptom duration and treatment effectiveness. These findings suggest that pRFA 

provides longer-lasting pain relief and improved outcomes, supporting its role as a minimally 

invasive and effective treatment option for managing chronic pudendal neuropathy. 

Keywords: Pelvic Pulsed RFA; Pudendal neuralgia; Pelvic neuralgia; Radiofrequency ablation; 

Chronic pelvic pain; Neuropathic pain; Minimally invasive pain treatment; CT-guided intervention; 

Ablation therapy 

 

1. Introduction 

Chronic pelvic pain syndrome (CPPS) is a prevalent and complex condition resulting from a 

diverse range of organic and functional disorders that affect both men and women. It is defined as 

non-malignant, non-cyclical pelvic pain lasting at least six months, often accompanied by cognitive, 

behavioral, or social challenges.[1,2] Women are disproportionately affected, with prevalence rates 

reaching up to 27%.[3,4] Due to its broad symptomatology, CPPS requires multidisciplinary care 
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involving specialists such as gynecologists, urologists, colorectal surgeons, and pain management 

experts. The lack of universally agreed diagnostic criteria further complicates diagnosis and 

treatment. By the time the condition is identified, patients frequently undergo numerous diagnostic 

tests and treatments, leading to worsened severity and chronicity.[5]  

One key contributor to CPPS is pudendal neuropathy, characterized by genital, rectal, and 

perineal pain, with a reported prevalence of 1% in the general population and up to 20% in women.[5] 

The pudendal nerve, originating from the S2, S3, and S4 branches of the sacral plexus, provides 

sensory and motor innervation to the perineal region.[6] Pudendal neuralgia often arises from 

iatrogenic injuries, such as pelvic organ prolapse repair, or from repetitive trauma, including cycling 

injuries, prolonged sitting, or childbirth.[7–9] Chronic constipation, diabetes mellitus, multiple 

sclerosis, and viral infections are additional potential causes.[10–12] 

Treatment options for pudendal neuropathy include pharmacologic therapies, physical therapy, 

and nerve blocks (NB) with perineural steroid injections.[13–16] While pharmacologic treatments and 

physical therapy offer variable benefits, nerve blocks are frequently used for diagnosis and initial 

management. However, their effectiveness often diminishes with repeated use, and surgical options, 

such as nerve decompression, carry risks of nerve injury and scarring.[11,17] These limitations 

underscore the need for alternative therapeutic approaches. 

Pulsed radiofrequency ablation (pRFA) has emerged as a promising minimally invasive 

treatment for refractory pudendal neuralgia. Unlike traditional ablative therapies, which can cause 

permanent nerve damage, pRFA uses intermittent high-intensity current to modulate aberrant nerve 

signals without overheating the nerve, preserving function and allowing repeat procedures if 

needed.[18–22] Evidence suggests pRFA is effective for various neuropathies, including pudendal 

neuralgia, as demonstrated in case reports and pilot studies.[23–25] 

A previous randomized trial by Wang et al. compared pRFA in 38 patients to steroid injections, 

demonstrating a clinical effectiveness rate of 92.1% for pRFA versus 35.9% for nerve blocks at three 

months.[26] However, the study’s generalizability is limited due to regional differences in patient 

demographics and lifestyle factors. To bridge this gap, our study evaluates CT-guided pRFA in a 

consecutive patient cohort with extended follow-up, hypothesizing that pRFA offers superior and 

sustained outcomes compared to steroid injections for chronic refractory pudendal neuralgia. 

2. Materials and Methods 

2.1. Study Design 

This retrospective cross-sectional study, approved by the Institutional Review Board (IRB) with 

a waiver of informed consent, analyzed a consecutive cohort of patients who underwent pudendal 

nerve pulsed radiofrequency ablation at a single tertiary care hospital, based on electronic health 

record chart reviews from April 2016 to August 2024.Patients were referred by physical medicine and 

rehabilitation physicians from a pelvic pain clinic, and the diagnoses were based on multiple criteria, 

including clinical findings of pudendal neuralgia, previous response to pelvic floor therapy and 

perineural steroid injection. All participants had previously received medical therapy and magnetic 

resonance neurography (MRN) of the lumbosacral plexus. 

The inclusion criteria were adult patients (≥ 18 years) of all genders, clinically diagnosed with 

pudendal neuralgia, having received medical therapy and at least one injection before their first 

pRFA. Exclusion criteria included patients who did not undergo initial medical therapy, patients with 

less than six months of follow-up post-procedure, and those with incomplete electronic health 

records. Selection methodology can been illustrated in Figure 1. 
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Figure 1. Flowchart Depicting Selection of Participants. 

2.2. CT-guided Procedures. 

All ablation procedures followed a standardized intervention process. A procedural nurse 

brought the patient to the CT suite, attached them to cardiac and oxygen monitoring, placed the 

patient in a prone position, and completed a pre-procedural timeout. The procedures were performed 

under CT guidance and conscious sedation, with use of CT fluoroscopy. All pRFA procedures used 

the Neurotherm 2000iX Radiofrequency Generator (St Jude Medical, Saint Paul, MN). Thereafter, 

needle placement was planned using an initial CT guidance with radiopaque markers. Superficial 

anesthesia is administered with 1% lidocaine. Next, the operator placed a 22 G coaxial needle 

terminating next to the pudendal nerve in Alcock’s canal, under intermittent CT guidance. The 

location of pudendal nerve was ascertained as the most posterior structure in the pudendal 

neurovascular bundle under the sacrotuberous ligament with visualization of fascicular architecture 

and intermediate density (related to endoneurial fluid) than the adjacent slightly brighter or calcified 

vessel (due to hematocrit effect). CT localization was then used to confirm the needle tip placement, 

through injection of 1 ml of a 1:5 dilution of Isovue 200 iodinated contrast medium (Figure 2). 

Subsequently, ablation was conducted with ablation probes advanced into the needles followed by 

sensory and motor stimulation testing at 2V-3V. Following this, pRFA was performed at 42°C for 120 

seconds (Figure 3). Then, the perineural space was injected with a 5 ml solution consisting of 2 ml 1% 

lidocaine, 2 ml 0.5% bupivacaine, and 1 ml dexamethasone 4 mg/ml like what patients had received 

previously as perineural injection alone using the same CT-guidance. 

The procedure duration averaged 94 ± 46 minutes from patient arrival at CT to patient departure 

to the recovery area, which included setting up sedation, and time out, etc. The time from needle 

insertion for pudendal ablation and injection to needle removal ranged from 5-10 minutes.  

Of the 49 patients receiving treatment, 46 underwent procedures with moderate sedation using 

fentanyl and midazolam, titrated for patient comfort, and continuously monitored by a procedural 

nurse. Two patients chose to forego sedation based on personal preference, and one patient with 

allergies to opiate medications received only midazolam. All patients reported comfort throughout 

the procedure, with an average administration of 83 ± 58 µg fentanyl and 1.2 ± 0.76 mg midazolam 

per procedure. 
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All procedures were considered technically successful, defined by the correct anatomical 

placement of the introducer needle, confirmed by pre-ablation injection of dilute water-soluble 

iodinated contrast, and achieving peak ablation temperatures of 42-43°C for a total duration of two 

minutes. No immediate complications were reported. Demographic data, clinically relevant history, 

imaging studies, and details of medical and surgical therapy were abstracted from patients' medical 

records. Ablation of respective pudendal nerves can be seen in Figures 2 and 3. 

 

Figure 2. CT Acquisitions Portraying Perineural Steroid Injection. (a) Axial CT image shows needle trajectory 

into Alcock’s canal for left pudendal nerve injection; (b) Axial CT image shows needle trajectory into Alcock’s 

canal for right pudendal nerve injection; (c) Axial CT demonstrates post-injection changes within the bilateral 

pudendal nerves. 

 

Figure 3. CT Acquisitions Portraying Pulsed Radiofrequency Ablation of the Pudendal Nerve (a) Planning 

CT image demonstrates the isodense right pudendal nerve located posterior to an adjacent blood vessel; (b) Axial 

CT shows ablative changes following probe placement within Alcock’s canal targeting the left pudendal nerve; 

(c) Axial CT shows similar ablative changes with the probe introduced into Alcock’s canal targeting the right 

pudendal nerve. 

2.3. Follow-Ups 

The response to pRFA therapy was assessed using retrospective chart reviews and prospective 

telephone questionnaires, including the validated 10-point Visual Analog Scale (VAS) to measure 

pain severity. Pain scores, self-reported on pain response sheets and phone interviews, were 

evaluated post-ablation at 4 weeks, 6 weeks, 3 months, and 6 months follow-ups as a standardized 

procedure. The duration of pain relief, defined as the time from the procedure to the return of pain, 

was also recorded, with the lowest pain score experienced during each duration noted. 

A 

B 
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For patients who underwent more than one pRFA, the procedures were ordered by their 

respective dates. Data on analgesic use before and after pRFA and perceived quality of life changes 

were collected at 4 weeks, 6 weeks, 3 months, and 6 months post-procedure. 

2.4. Statistics 

Statistical analysis was conducted by a faculty statistician. Pain relief durations were compared 

between the first injection, last injection, and pRFA using a linear mixed model controlling for within-

patient clustering, with log (duration+1) transformation applied to adjust for right skewness. Ad-hoc 

multiple comparisons between first, last, and pRFA were performed with Tukey adjustment, with 

similar analysis for the lowest pain scores. The time between pain onset and the date of pRFA was 

correlated with the best pain score and pain relief durations using Pearson correlation coefficient, 

considering a p-value of 0.05 as statistically significant. All statistical analyses, including ANOVA, 

chi-square tests, and Student's t-test, were performed using Prism GraphPad software. 

3. Results 

3.1. Patient Characteristics 

Of the 122 patients diagnosed with pudendal neuralgia at our institutional pelvic pain clinic, 

inclusion criteria required adult patients with a clinical diagnosis who had undergone medical 

therapy and received at least one perineural steroid injection prior to their first pRFA. Exclusion 

criteria eliminated patients without prior medical therapy (n=28), those missing both interventions 

(n=19), follow-up < 6 months (n=20), or incomplete records (n=11). Ultimately, 49 patients met all 

criteria (follow-up ≥ 6 months), forming the final cohort for analysis. 

3.2. Demographics 

In this study, 49 patients with pudendal neuralgia underwent a total of 186 procedures, which 

included both initial and repeat perineural steroid injections as well as initial and subsequent pulsed 

radiofrequency ablations, with average follow up of 8.82 ± 2.39 months. The cohort had an average 

age of 61.7 ± 14.1 years and an average BMI of 26.3 ± 4.90; 30 participants were female, and 19 were 

male. Of these, 31 patients underwent one ablation, 13 had two ablations, 6 received three ablations, 

and 2 patients with recalcitrant pain underwent four ablations over six years. The most recent pain 

exacerbation prior to pRFA had persisted for an average of 8.12 ± 1.34 months. All patients were 

previously treated with at least one prior CT-guided perineural injection consisting of local anesthetic 

and corticosteroid, with an average of 2.10 ± 1.65 prior injections per nerve (range 1–8).  

Pre-procedure MR neurography findings were available for all 49 patients. Among these, 51.0% 

(n=25) demonstrated no significant abnormalities. Nerve thickening or asymmetry of the pudendal 

nerve was observed in 16.3% (n=8), and T2 hyperintensity, indicative of inflammation or edema, was 

seen in 12.2% (n=6). Scarring or fibrosis around Alcock’s canal, potentially contributing to nerve 

compression, was noted in 18.4% (n=9) and atrophy of the surrounding pelvic musculature was 

identified in 26.5% (n=13) of patients. Tables 1–3 further outline patient characteristics. 

Table 1. Table Depicting Baseline Patient Demographics. 

Age (years) 61.7 +/- 14.1 

Males 19 

Females 30 

Total Number of Patients 49 

Body Mass Index 26.3 +/- 4.90 

Total Number of Procedures 186 

Laterality 

Left 15 
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Right 10 

Bilateral 24 

Table 2. Reported Causes of Pelvic Neuralgia in Patients Undergoing pRFA. 

Etiology Number of Patients 

Idiopathic/Unspecified 11 

Trauma 8 

Childbirth 8 

Chronic Constipation 1 

Pelvic Tumor/Mass 2 

Repetitive Stress Injury (long car drive, mountain 

biking, sedentary desk job, etc.) 
12 

Post-Surgical 7 

Table 3. Total Number of Perineural Injections and Ablations Per Patient. 

Total Number of Injections 

(n=103) 
Number of Patients 

Total Number of 

Ablations (n=83) 
Number of Patients 

One Injection 24 One Ablation 31 

Two Injections 13 Two Ablations 13 

Three Injections 9 Three Ablations 6 

Four Injections 3 Four Ablations 2 

Five Injections 0   

Six Injections 1   

Seven Injections 0   

Eight Injections 1   

3.3. Pain Response 

The initial pain scores, averaging 5.92 ± 2.78 prior to the procedures, were compared to the 

lowest pain scores recorded after the first and last injections, as well as the patient's overall lowest 

post-procedure pain score. All comparisons revealed statistically significant reductions in pain across 

procedures (P < 0.0001) (supplementary figure 1). The average pain score was compared to lowest 

pain score following pRFA was found to be slightly lower than first and most recent therapeutic 

injections, with post pRFA pain score average of 1.75 ± 2.21 compared to 1.85 ± 3.54 after the first 

injection and 1.64 ± 1.73 after the most recent injection. These differences, however, did not reach 

statistical significance, with p-values of 0.992 for pRFA compared to the first injection and p=0.995 

for pRFA compared to the most recent injection  
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Figure 4. Best Pain Score Following First Injection, Most Recent Injection, and pRFA Compared to Pre-

Intervention Pain Score. 

3.4. Duration of Response 

The duration of improvement in pain symptoms was then compared, evaluating the post-

procedural pain scores at subsequent follow up over a period of at least 6 months per patient (Figure 

2). Following pRFA, pain scores remained improved for 9.48 ± 9.52 weeks, compared to 3.98 ± 3.56 

weeks for the first perineural injection and 3.32 ± 3.21 weeks for the most recent injection. The 

reported length of time for pain improvement with pRFA was significantly longer than that for the 

most initial injection (p<0.0001) and most recent injection (p<0.0001). 

 

Figure 5. Pain Relief Duration Comparing First Injection, Last Injection, and pRFA. 

3.5. Quality of Life 

A total of 36 patients had documented subjective scores pertaining to quality-of-life following 

pRFA up to 6 months. Quality of life scores were measured at 4 weeks, 6 weeks, 3 months, and 6 
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months using patients’ questionnaires on subsequent follow up using Likert scales out of 10 with 10 

being an improved sense of function, pain tolerance, and overall comfort compared to prior to the 

most recent procedure. Significant increases in quality-of-life scores were noted at the 4-week, 6-

week, and 3-month time points with a non-significant increase sustained at the 6-month time point 

(p=0.0001, p=0.0003, p=0.0016, p=0.0726, respectively). 

 

Figure 6. Reported Quality Of Life Score Improvements Over Time Following pRFA . 

3.6. Analgesic Use 

Likewise, 33 patients had documented scores related to their analgesic use following pRFA for 

up to six months. They were asked if there was a reduction in the frequency of painkiller and topical 

analgesic use at 4 weeks, 6 weeks, 3 months, and 6 months. This was assessed using patient 

questionnaires with Likert scales ranging from 0 to 2, where 0 indicated no need for analgesics, 1 

indicated continued use of their pre-procedure regimen, and 2 indicated a doubling of analgesic need. 

Significant decreases in scores were observed at the 4-week, 6-week, and 3-month time points with 

the 6-month time point showing a non-significant decrease in analgesic use (p=0.0014, p=0.0045, 

p=0.0110, p=0.1683 respectively). 
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Figure 7. Reported Analgesic Use Over Time Following pRFA. 

3.7. Correlations 

There was a variable time gap between when patients first reported experiencing their current 

symptoms as well as their duration of pain until their first perineural injection and first pRFA. The 

duration of time during which the patient experienced their initial symptoms leading up to their 

treatments was compared to the quantity and duration of pain relief. Pearson correlation testing 

found that there was no significant correlation between the time from the beginning of pain 

symptoms to the time of pRFA regarding pain score, r=0.11 (p=0.68), or the duration of pain relief, 

r=0.06 (p=0.87). Furthermore, no significant correlation was found for the time between the last 

perineural injection and the first pRFA regarding pain score, r=0.14 (p=0.72), or the duration of pain 

relief, r= –0.18 (p=0.75).  

3.8. Complications 

In terms of complications, of the 49 patients who underwent the study, 9 developed unintended 

symptoms that were partially or fully resolved within days of the procedure. Three patients 

experienced prolonged mild numbness in the perineal region, which was resolved within 3-4 days. 

Four patients reported soreness at the injection site, subsiding within 3–5 days with conservative 

management. Two patients experienced transient changes in bowel or bladder function, including 

mild urgency or difficulty, which were fully resolved within one week. These self-limiting symptoms 

required no additional interventions/revisions and resolved with symptomatic treatment.   

4. Discussion 

Our study demonstrates that pulsed radiofrequency ablation is an effective therapeutic option 

for managing chronic pudendal neuralgia, significantly improving both pain relief and quality of life. 

Among the 49 patients analyzed, the mean duration of pain relief following pRFA was 9.48 ± 9.52 

weeks, which was substantially longer than the relief observed after the first (3.98 ± 3.56 weeks, p < 

0.0001) and most recent perineural steroid injections (3.32 ± 3.21 weeks, p < 0.0001). Additionally, 

patients experienced significant quality-of-life improvements at 4 weeks, 6 weeks, and 3 months post-
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pRFA (p = 0.0014, p = 0.0045, p = 0.0110, respectively) and a corresponding reduction in analgesic use 

during these time points. Notably, the outcomes were consistent regardless of the severity or duration 

of symptoms prior to treatment. 

Previously, perineural steroid injections and nerve blocks widely represented first-line 

interventions for managing pelvic neuropathy. While these modalities often provide substantial 

initial analgesia, their therapeutic efficacy tends to wane rapidly over successive administrations.[27] 

This attenuation of benefit not only diminishes pain control but may also exacerbate disease 

progression, presenting a clinical challenge for long-term management. In response to these 

limitations, pulsed radiofrequency ablation has emerged as a compelling alternative, demonstrating 

distinct advantages over traditional steroid injections and continuous RFA.[28–30] Technological 

advancements in imaging, including CT have further enhanced the precision of pRFA interventions 

leading to almost 100% technical success, making it a preferable option for ongoing pain 

management.[25] 

Our findings corroborate and expand upon the findings of previous research, demonstrating the 

superiority of pRFA over steroid injections alone in terms of pain relief duration. In a previously 

published small case series on pudendal neuralgia by Collard et al., the results of their pilot study 

showed similar results, i.e. pRFA significantly improved the duration of pain relief compared to the 

most recent perineural injection (p=0.0195), though not significantly different from the initial injection 

(p=0.64).[25] Pain scores were lower with pRFA than with both the first and most recent injections, 

but these differences did not reach statistical significance (p=0.1094 and p=0.7539, respectively). In a 

long-term follow-up study by Krinjen involving 20 patients with a median follow-up of 4 years, 430 

pRFA treatments were performed.[23] Of the 18 patients who underwent multiple treatments, 79% 

reported their condition as "very much better" or "much better" at the 3-month follow-up, and this 

improvement persisted at long-term follow-up. The same 79% maintained their positive assessments, 

while only one patient reported a "much worse" condition at 3 months and did not receive further 

pRFA. The success rate of repeated pRFA was 89% at long-term follow-up, highlighting its 

effectiveness for sustained pain management. These results are comparable to the findings of Fang et 

al. in a randomized controlled trial, which included 77 patients with pudendal neuralgia.[31] In this 

trial, patients were divided into two groups: 38 patients received pRFA with a pudendal nerve block 

and 39 patients in the control group received only nerve block with local anesthetics. The clinical 

effective rate was 92.1% in the pRFA group, compared to 35.9% in the NB group at 3 months follow-

up. 

While our study has contributed important insights, several limitations merit attention. Our 

research utilized repeated measures study design, lacking a control group, which relied on subjective 

patient reported data to confer results. Our study's reliance on patient-reported outcomes without 

the incorporation of objective pain measurement techniques could skew the data, introducing 

possible bias in patient reported outcomes. The potential for a placebo effect remains unaddressed. 

Additionally, the study did not benefit from a lengthy follow-up period, as data collection was 

limited to the six-month post-procedure time frame. These factors limit our ability to generalize the 

results across diverse patient populations and longer durations. Considering these issues, future 

research should aim for a more rigorous design, involving a larger, multicenter approach with both 

objective measures and an extended follow-up period. 

5. Conclusions 

To conclude, our study highlights the effectiveness of pRFA in managing pudendal neuralgia 

with improvements in pain relief, quality of life, and reduced analgesic use. Pain relief lasted an 

average of 9.48 weeks post-pRFA, significantly longer than corticosteroid injections. Outcomes were 

consistent regardless of the severity or duration of prior symptoms, demonstrating the broad 

applicability of pRFA. These findings support pRFA as a valuable treatment option for patients with 

pudendal nerve pain.  
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