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ABSTRACT

Background: Only a small percentage of patients (2-10%) report pain symptoms during
varicocele or post-varicocelectomy. The cause of the pain remains unclear and is still a matter
of debate. Neither conservative nor surgical treatments provide a conclusive solution for pain.
Nerve blocks can serve as a diagnostic and therapeutic tool in cases where the origin of pain
is unknown.

Case: A 30-year-old male presented with 4 year history of chronic scrotal pain, worsening
over the past three weeks. The pain, rated 6/10 on the Numeric Rating Scale (NRS), was
unrelieved by rest or analgesics and worsened at night and with prolonged sitting (NRS 7/10),
significantly impacting daily activities. He had bilateral recurrent varicocele and underwent
three varicocelectomies and ureteroscopy. Oral analgesics and neuropathic pain medications
provided only temporary relief. The neurological examination revealed hyperalgesia in the
distribution of the pudendal nerve. The imaging results were expected.

Discussion: A notable reduction in pain was observed following an ultrasound-guided
diagnostic pudendal nerve block with 2 mL of 2% lidocaine, confirming pudendal neuralgia
related to varicocele or post-varicocelectomy. The pain is likely due to compression of the
pudendal nerve branch by an enlarged pampiniform plexus. Pulsed radiofrequency is utilized
to provide longer-lasting pain relief. No complications were reported after the treatment.
Conclusion: Pudendal nerve blocks can alleviate scrotal pain and may be an alternative to
genitofemoral and ilioinguinal nerve blocks. This is the first report of a successful pudendal
nerve block for scrotal pain associated with varicocele or varicocelectomy.
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Introduction

Varicocele is the abnormal enlargement of the
pampiniform venous plexus in the scrotum.! It affects
up to 15% of individuals, with the prevalence
increasing with age.'> Genetic factors and height are
non-modifiable risk factors, while unhealthy lifestyles
such as obesity and smoking are also strongly
associated with the development of varicocele.’ Most
varicoceles are asymptomatic and are often discovered
incidentally during physical examinations or in male
patients with abnormal sperm and semen analysis.*’
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Invasive treatments, such as varicocelectomy, may be
necessary to prevent retrograde flow in the internal
spermatic veins and improve fertility.>¢

Scrotal pain is a relatively uncommon condition,
most frequently observed in males over 30, and
accounts for approximately 2.5% of consultations in
specialist clinics.” Scrotal pain may result from various
etiologies, including recurrent varicocele, hydrocele
formation, neuropathic pain, referred pain from
adjacent anatomical regions, nutcracker syndrome,
infectious processes, and structural anomalies. The
therapeutic approach is contingent upon identifying the
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underlying cause. In instances of testicular torsion,
immediate surgical exploration is imperative to
reestablish testicular perfusion and prevent irreversible
damage.® In other cases, management strategies may
include scrotal elevation, administration of
nonsteroidal anti-inflammatory drugs (NSAIDs),
antidepressants, and anticonvulsants, along with
adjunctive interventions.® Pain is an uncommon
clinical symptom of varicocele, with only 2-10% of
patients reporting scrotal pain.” The typical treatment
for a painful varicocele starts with conservative
management and is followed by surgery.” However,
around 10% of patients continue to experience
persistent pain after the procedure.” Therefore, a
thorough  investigation and  interdisciplinary
collaboration are essential to enhance patients’
symptoms and quality of life.!

Nerve blocks are a treatment option for pain in cases
where medications do not provide sufficient relief.'!-!?
It serves as a diagnostic and a therapeutic
intervention.!* Meanwhile, radiofrequency ablation
(RFA) is a therapeutic procedure that alleviates pain by
using thermal energy to disrupt peripheral nerves
transmitting nociceptive signals to the central nervous
system. Its use has risen in recent years due to its
minimal complications.'*!® There are no published
case reports or studies on the use of pudendal nerve
blocks combined with radiofrequency ablation for
treating chronic scrotal pain resulting from varicocele
or varicocelectomy. This article may represent the first
documented investigation into the combined
application of pudendal nerve block and pulsed
radiofrequency ablation to treat chronic scrotal pain
resulting from varicocele or varicocelectomy.

Case Report

Written informed consent for publication was
obtained from a 30-year-old male, who presented to the
outpatient clinic with a 4-year history of chronic scrotal
pain, worsened over the past three weeks. The pain,
rated as 6/10 on the Numeric Rating Scale (NRS),
worsened throughout the day, remained unrelieved by
rest or routine analgesics, and was exacerbated at night
and during prolonged periods of sitting (NRS 7/10).
The symptoms significantly impacted his daily
activities. The patient had bilateral recurrent varicocele
(Grade 3 left, Grade 2 right) and underwent multiple
procedures, including bilateral varicocelectomy
performed three times and ureteroscopy. The most
recent procedure was conducted five months before
presentation, with no significant improvement in
symptoms. Despite consultations with general
practitioners, general surgeons, and urologists, the
patient’s scrotal pain persisted. Oral analgesics and
neuropathic pain medications, including gabapentin
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and NSAIDs, provided only transient relief. He noted
no prior trauma, injury, or accidents before the onset of
pain. Additionally, there were no urinary or fecal
incontinence, urinary urgency, painful sexual intercourse,
or foreign body sensation in the rectum.

During the physical examination, the patient was
alert and well-nourished. Inspection of the scrotum
revealed no erythema, swelling, or visible
abnormalities. Palpation elicited mild tenderness on
the left side without palpable masses or induration.
Neurological assessment revealed normal motor
strength and reflexes in the lower extremities, with
sensory testing indicating hyperalgesia in the
distribution of the pudendal nerve. Typical findings on
color Doppler ultrasound of the scrotum, pelvic MRI,
abdominal CT, and MRI. Given the persistent nature of
the pain and the lack of significant findings from
imaging, a pudendal neuralgia diagnosis was suspected
(Figure 1). To confirm this, an ultrasound-guided
diagnostic pudendal nerve block was performed using
2 mL of 2% lidocaine. This intervention resulted in a
marked reduction in pain intensity, with the patient
reporting a decrease from NRS 6/10 to 2/10 within 30
minutes post-injection.

Figure 1. Pelvic magnetic resonance imaging (MRI)
revealed normal findings with no evidence of varicocele,
while lumbosacral MRI showed a bulging disc without nerve
root compression. The patient was informed that the relevant
examinations would be included in the case report

The pudendal nerve block was performed using
ultrasound guidance via the transgluteal (posterior)
approach. The patient was prone for the procedure, and
a low-frequency curvilinear ultrasound probe (2-5
MHz) was used. Scanning began over the posterior
gluteal region with the probe in the transverse plane
along an imaginary line connecting the greater
trochanter to the posterior superior iliac spine (PSIS).
Scanning began by moving the probe inferomedially
until the piriformis muscle was visualized. At this level,
the ischium appeared as a curved, hyperechoic line
(Figure 2a). As the probe was advanced further
caudally, the ischium became straighter and formed the
ischial spine, visualized as a straight hyperechoic line
(Figure 2b). At this level, color Doppler imaging
confirmed the presence of the internal pudendal artery
(Figure 2c¢), which was used as a landmark. The
pudendal nerve was identified medial to the artery
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within the interligamentous plane between the
sacrotuberous and sacrospinous ligaments.

An in-plane needle approach was used under real-
time ultrasound guidance. A 23-gauge, 100-mm long
RF needle with a 5 mm active tip was inserted medially
to laterally, targeting the pudendal nerve situated
medial to the pudendal artery. Sensory stimulation at
50 Hz was then performed, with the sensory threshold
maintained below 0.5 V. Once the stimulation
parameters were confirmed, pulsed radiofrequency
(PRF) treatment was applied. A 45 V radiofrequency
current was delivered in 20 ms pulses at 2 Hz for 360
seconds.

TIS02 MI0E

Figure 2. Ultrasonographic visualization of the pudendal
nerve. (A) The ischium is observed as a curved hyperechoic
line at the piriformis muscle level. (B) With caudal
movement of the probe, the ischium straightens and forms
the ischial spine, which is identified as a straight,
hyperechoic line. (C) The pudendal artery is delineated
using color Doppler imaging. (D) Ultrasonographic
depiction of the pudendal artery, pudendal nerve, and the
needle trajectory is introduced in a medial-to-lateral
orientation. GM = Gluteus maximus, PM = Piriformis
muscle, SSL = Sacrospinous ligament, Pa = Pudendal artery,
Pn = Pudendal nerve, Is = Ischial spine. The patient was
informed that relevant examinations would be included in
the case report

The patient reported a significant reduction in pain
intensity one day after the procedure, and no adverse
events were reported. At the 6-month follow-up, the
patient remained pain-free, resumed normal activities,
discontinued the use of analgesic medications, and
experienced a significant improvement in quality of
life. The same procedure was conducted a year prior,
and the patient remained pain-free for a year before
bilateral varicocele reoccurred in 2024.
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Discussion

The patient's extensive history of recurrent
varicocele and multiple surgical interventions
complicates the clinical picture. Despite undergoing
three varicocelectomies and ureteroscopy, the
persistent pain suggests a non-structural etiology.
Normal imaging findings, including scrotal Doppler
ultrasound, pelvic MRI, and abdominal CT, effectively
ruled out anatomical abnormalities, such as residual
varicocele, epididymitis, or neoplasms, as potential
causes. The diagnosis of pudendal neuralgia in this
case was based on the Nantes Criteria, a widely
accepted guideline for identifying this condition.!®!”
The criteria consist of five main components, most
evident in this patient. First, the patient’s chronic pain
was localized to the pudendal nerve’s distribution area,
specifically the left scrotum. Second, the pain
worsened with prolonged sitting, a hallmark feature of
pudendal neuralgia, due to increased pressure on the
nerve. Third, the pain improved when lying down,
consistent with the mechanical nature of pudendal
nerve irritation. This patient has experienced a recent
worsening of symptoms, with pain that is no longer
relieved by rest.

Fourth, there was no significant sensory loss,
although hyperalgesia in the pudendal nerve territory
was noted during the neurological examination. Finally,
the pain responded dramatically to an ultrasound-
guided pudendal nerve block, reducing pain intensity
from NRS 6/10 to 2/10. This demonstrates the
advantages of nerve blocks over other treatments,
particularly their role as a diagnostic tool. It is also
therapeutic when the cause of pain remains uncertain
after a detailed history, physical examination, and
imaging or electrodiagnostic tests, fulfilling the last
criterion.”® Although multiple techniques, including
fluoroscopy-guided and CT-guided pudendal nerve
blocks, have been demonstrated, the success rate of
ultrasound-guided blocks is comparable while
avoiding radiation exposure.'®2° Ultrasound scanning,
using a low-frequency transducer moved caudally
from the ilium, allows for the real-time visualization of
key structures, including the ischial spine,
sacrotuberous ligament, sacrospinous ligament, and
internal pudendal artery. Ultrasound-guided nerve
blocks provide precise needle placement near the
pudendal nerve, thereby reducing risks such as sciatic
numbness. Although it has a longer procedure time
than fluoroscopy, it remains a safer, less invasive, and
more effective method.?

The exact cause of pain associated with varicocele
and chronic pain remains unclear. Various theories
have been proposed to explain scrotal pain associated
with varicocele, including the compression of adjacent
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neural fibers due to the expansion of the venous
complex, elevated scrotal temperature, ongoing
inflammation, and ischemia resulting from venous
stasis.?!?> The somatic innervation of the scrotum
varies according to the specific region. The pudendal
nerve, via its perineal branches, mainly supplies the
posterior scrotum. Enlarging the pampiniform plexus
may compress adjacent nerve branches, resulting in
pain, which is why a pudendal nerve block can offer
immediate pain relief.* This is a rare case because,
anatomically, the other two primary nerves are more
prone to nerve injuries. The ilioinguinal nerve, which
innervates the anterior part of the scrotum, passes
through the deep inguinal ring along with the cord
structures. The genitofemoral nerve divides above the
inguinal canal into the genital branch, which passes
through the deep inguinal ring with the cord structures,
and the femoral branch, which passes below the
inguinal canal and innervates the anterolateral
scrotum.?

As a result, when the pampiniform plexus dilates,
these two nerves are at a much higher risk of injury
than the pudendal nerve branches.?'** This is further
supported by several case reports that document
damage to the ilioinguinal and genitofemoral nerves
following varicocelectomy surgery performed in the
inguinal region.?*?* On the other hand, there have been
reports of successful pain relief in varicocelectomy
patients who underwent genitofemoral and inguinal
blocks.?**” However, to date, no case reports have
indicated that a pudendal nerve block is an effective
treatment for chronic scrotal pain due to varicocele or
varicocelectomy. This may be the first documented
instance of successfully treating varicocele or
varicocelectomy-related pain with pudendal nerve
block. At the same time, no adverse effects were

observed in this case. Potential complications
associated with nerve blocks and radiofrequency
ablation include infection, bleeding, needle

misplacement, and local anesthetic systemic toxicity
(LAST). These risks necessitate specialized expertise
to ensure patient safety during the procedure.?*?’

Two distinct radiofrequency techniques are
routinely employed in clinical settings: continuous
(CRF) and pulsed (PRF). The conventional CRF
technique uses an electrode to generate heat above
45°C, which creates a magnetic current to target and
damage the nerve.’® While CRF has been widely used
to treat neuropathic conditions such as pudendal
neuralgia, it has largely been abandoned due to
significant risks, including bowel, bladder, and sexual
dysfunction, associated with the high temperatures
required.’® PRF is a minimally invasive procedure that
is well-tolerated and does not carry the potential
adverse effects associated with high temperatures. It
employs a radiofrequency current that alternates
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between brief electrical stimulation (e.g., 20ms) and a
resting phase (e.g., 480ms). This intermittent pattern
allows for heat dissipation, maintaining the
temperature of the target tissue below 42°C.
Temperature below 42°C rarely induces nerve tissue
damage, rather than CRF 263132

PRF demonstrates high effectiveness, with long-
term case series showing that 89% of patients with
pudendal  neuralgia  experienced  significant
improvement over a period of up to 4 years, compared
to those treated with conventional therapy alone.*
Currently, PRF is often used in combination with nerve
blocks, as this combined approach offers better pain
relief and reduces depression more effectively than
nerve blocks alone.>*3” Therefore, PRF shows promise
for patients with chronic neuralgic pain that does not
respond to conservative treatments.

The primary limitation of this study is its single-
patient design, which restricts the generalizability of
the findings. Further research involving a larger cohort
is necessary to validate the efficacy of pudendal nerve
block and pulsed radiofrequency in managing chronic
scrotal  pain, potentially  establishing  these
interventions as standard treatment options.
Additionally, the study relied solely on the Visual
Analogue Scale (VAS) to assess pain levels. While
VAS is a widely used tool for pain measurement, it
does not encompass other critical aspects of patient
well-being. Incorporating comprehensive assessments,
such as quality of life questionnaires, would provide a
more holistic evaluation of treatment outcomes.

Conclusion

In conclusion, pudendal nerve blocks can
effectively alleviate pain in patients with varicocele or
post-varicocelectomy pain. This method may be an
alternative to genitofemoral and ilioinguinal nerve
blocks in individuals with chronic scrotal pain.
Moreover, Pulsed Radiofrequency can be used with
nerve blocks to enhance long-term results. To date, this
is the first reported case of successful pudendal nerve
block in a patient with chronic scrotal pain related to
varicocele or post-varicocelectomy. Additionally,
further studies are needed to provide more robust
findings.
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