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Abstract

Background: Chronic scrotal content pain (CSCP) is a devastating condition characterized by localized scrotal pain that persists for >
3 months and interferes with daily activities. Approximately 2.5% of all urology outpatient visits are associated with CSCP. General urol-
ogists may have difficulty treating these patients because of uncertainties regarding the etiology and pathophysiology of CSCP. There-
fore, we aimed to provide a simplified diagnostic and treatment approach for CSCP by subdividing it into distinct categories.
Materials and methods: We systematically reviewed the published literature in the PubMed, MEDLINE, and Cochrane databases for
all reports on CSCP diagnosis and treatment using the keywords “chronic scrotal content pain,” “testicular pain,” “orchialgia,” “testicular
pain syndrome,” “microdenervation of the spermatic cord,” “post-vasectomy pain syndrome,” “post-inguinal hernia repair pain,”
“testialgia,” and “pudendal neuralgia.” This review included only CSCP-related articles published in English language.

Results: We subdivided CSCP syndrome into 5 clinical presentation types, including hyperactive cremasteric reflex, pain localized in the
testicles, pain in the testis, spermatic cord, and groin, pain localized in the testicles, spermatic cord, groin, and pubis, and pain in the
testicles, spermatic cord/groin, and penis/pelvis. Treatments were adjusted stepwise for each type and section. We included more in-
formation regarding the role of pudendal neuroglia in CSCP syndrome and discussed more options for nerve blocks for CSCP. For mi-
crosurgical spermatic cord denervation failure, we included treatment options for salvage ultrasound-guided targeted cryoablation,
Botox injections, and posterior-inferior scrotal denervation.

Conclusions: Different CSCP subtypes could help general urologists assess the appropriate diagnostic and treatment approaches for
scrotal pain management in daily practice.
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of 4.5 physicians and undergo 7.2 diagnostic interventions be-
fore finding adequate treatment.”**! Although multiple treatment

According to Davis et al.,!"! chronic scrotal content pain (CSCP) is
defined as intermittent or constant scrotal content pain that lasts
for more than 3 months and interferes with daily activities. Re-
cently, Leslie et al.'”! found that CSCP interferes with patients'
daily activities and quality of life, prompting them to seek help; it
is responsible for 2.5% to 4.8% of all urology outpatient visits
and affects more than 100,000 men annually.

The pain is idiopathic in nearly 50% of cases, and any pathology
that shares a nerve pathway from T10 to L2 and S2 to S4 may refer
pain to the inguinal-scrotal area.!>*! General urologists often feel
ill-equipped to treat CSCP; consequently, patients see an average
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algorithms have been proposed, no definitive consensus has been
reached. This study primarily aimed to provide a simplified treat-
ment algorithm and guidance for general urologists regarding
workup and management options.

We systematically reviewed the published literature in the PubMed,
MEDLINE, and Cochrane databases for all reports regarding CSCP
diagnoses and treatments. We used the following keywords:
“chronic scrotal content pain,” “testicular pain,” “orchialgia,”
“testicular pain syndrome,” “microdenervation of the spermatic
cord,” “post-vasectomy pain syndrome,” “post-inguinal hernia re-
pair pain,” “testialgia,” and “pudendal neuralgia.” This review in-
cluded only articles published on CSCP in English between 1999
and 2022. All articles were reviewed, and 83 were selected accord-
ing to the following criteria: human research review board ap-
proval, evidence-based assessment of CSCP, and evidence-based
treatments for CSCP.

To provide comprehensive information to general urologists, we
subdivided CSCP syndrome into 5 distinct types based on clinical
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presentation, as suggested by Parekattil et al.”! We used classic diag-
nostics and stepwise treatment (Fig. 1), as previously reported,*!
and adjusted the treatments according to the type of chronic scro-
tal pain (Fig. 2). Information regarding the role of pudendal neu-
roglia in CSCP syndrome was incorporated into this review. We
also included nerve blocks as a treatment option for CSCP. Fur-
thermore, we included additional treatment options in the event
of microsurgical spermatic cord denervation (MSCD) failure,
such as ultrasound-guided targeted perispermatic cord/ilioinguinal
cryoablation, Botox injections into the spermatic cord, and posterior
inferior scrotal wall denervation.® %! Consequently, our algorithm
incorporated detailed assessment and treatment information for
each subcategory.

Our summarized algorithm included a stepwise approach for each
subtype of scrotal pain (Fig. 2).

3.1. Type 1: Hyperactive cremasteric reflex
Drake et al."! showed that the cremasteric reflex uses sensory and
motor fibers from the genitofemoral and ilioinguinal nerves. When
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the inner thigh is rubbed, motor fibers are activated, causing the
cremaster muscle to contract and elevate the testis. Therefore, in
this subcategory, physical examination is critical to investigate
whether a hyperactive cremaster reflex pulls the testicle into the
groin, causing a dull, heavy ache. Patients often “milk” the testicle
back to the scrotum.

Factors causing this condition include physical exercise, sexual inter-
course, and changing positions from sitting to standing or vice versa.'!

Mohseni-Rad et al.!"*! found that baclofen 10 mg 8 hourly for
3 months and a daily sitz bath may be beneficial first-line treat-
ments for this category. Khambati et al."! also demonstrated the
effectiveness of Botox injections (100 U of onabotulinum toxin A
diluted in 10 mL of saline medial, administered lateral to the sper-
matic cord at the external inguinal ring), with success rates of 72%
and 56% at 1- and 3-month follow-ups, respectively. Recently,
Kavoussi'?! reported the results of microsurgical subinguinal
cremaster muscle release in patients with CSCP syndrome caused
by cremasteric hyperreflexia. In their case series, 92% of patients
reported complete pain resolution.

Based on the above findings, we suggest the following stepwise
approach for this category of patients: (a) baclofen 10 mg 8 hourly
for 3 months and a daily sitz bath as first-line treatment, (b) Botox
injection into the cremasteric muscles as second-line treatment, and
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Figure 1. Diagnostic and stepwise treatment. CSCP = chronic scrotal content pain; CTU = computed tomography urography; MRI = magnetic resonance imaging;
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Figure 2. Summarized algorithm for assessment and treatment of patients with chronic scrotal content pain. CP/CPPS = chronic prostatitis/chronic pelvic pain
syndrome; DRE = digital rectal examination; MSCD = microsurgical spermatic cord denervation; NSAIDs = nonsteroidal anti-infla mmatory drugs.

(¢) microsurgical subinguinal cremaster muscle release as a poten-
tial third-line treatment.

3.2. Types 2 and 3: Pain localized in the testicles or pain in the
testis, spermatic cord, and groin

We combined types 2 and 3 because of their similarities in presen-
tation and treatment. This subgroup accounts for 70% of patients
with CSCP and includes the following:

e Primary testicular pain syndrome: Pain is perceived in the testes.
e Primary epididymal pain syndrome: Pain is perceived in the
epididymis.

Primary scrotal pain syndrome: Patients indicate scrotal pain
but are unable to specify its location.!"!

Scrotal varicocele: Between 2% to 10% and 31% of patients
with scrotal varicocele complain of pain.'®!”!

Pain localized in the spermatic cord: Pain trigger points are near
or at the vas deferens, and distinct lesions provoke pain.
Postvasectomy scrotal pain syndrome: The incidence is 2% to
20%, and the likelihood after 6 months is 14.7%; 5% to 6%
have a visual analog scale score >5.1">'8] However, only 5%
of vasectomized patients seek medical attention because of tes-
ticular pain.
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e Scrotal pain postinguinal hernia repair: The incidence is 10% to
14.7%, and the frequency is significantly higher in patients under-
going laparoscopic repair than in those undergoing open repair.
Approximately 10% of patients experience pain at 6 months.!>!"!

Classically, first-line treatment includes lifestyle adjustments and
treatment with medications. Lifestyle modifications include the use
of tighter-fitting underwear, scrotal support, ice/compression, and
refraining from activities that evoke pain.*"*! However, medical
treatment depends on disease etiology. As shown by Lai et al.[*"!
and Calleary et al.,*' a 2- to 4-week course of empiric antibiotics
resolved pain in 26% to 87% of patients with primary epididymal
pain syndrome. All other clinical entities in these subgroups (types
2 and 3) can be treated with a 2- to 4-week trial of nonsteroidal
anti-inflammatory drugs./*>3!

If pain is refractory to first-line treatment, second-line treatment
may include gabapentin 300 mg 8 hourly with or without amitrip-
tyline 10 to 20 mg daily for 3 months. Sinclair et al.** reported
pain improvement rates as high as 61.5% with these treatments.
However, several studies have indicated that several subcategories
should be excluded from this “conservative” second-line treatment.
For instance, Calleary et al.*!! demonstrated that epididymectomy
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was successful in 50% to 87% of patients with primary epididymal
pain. Correspondingly, Cho et al.*®! reported that microscopic
varicocelectomy efficaciously resolved pain caused by varicoceles
in 90% of cases. Nangia et al.**) and Myers et al.**! reported that
patients with postvasectomy scrotal pain syndrome benefit from
vasectomy reversal; 50% to 69% experience improvement in pain
symptoms. Benson et al.?”! showed that when second-line treat-
ment fails, spermatic cord block with 20 mL 0.25% bupivacaine
predicts a positive response to MSCD. Two approaches for the
spermatic cord block (Fig. 3) have been previously described.[*82"!
Patients reporting pain improvement of 50% or greater on the vi-
sual analog scale with a pain relief period of 1.5 to 4 hours can be
considered candidates for MSCD, which achieves durable pain re-
liefin 71% to 96% of cases.[>*3!! For patients experiencing greater
than 90% temporary pain relief lasting more than 6 hours, a series
of spermatic cord blocks with 9 mL 0.5% bupivacaine and 10 mg
of triamcinolone acetonide (4 or § blocks with a 2- to 3-week inter-
val) can be offered. Recently, Simon et al.** reported a positive re-
sponse in 70.5% of their patients.

Several treatment options exist for patients in whom MSCD
fails. Botox injections into the spermatic cord can be considered a
reasonable next step, as described by Ergun et al.,''" who reported
significant pain relief in 63% of patients. Calixte et al.’®) used
ultrasound-targeted cryotherapy as an alternative minimally invasive
model to MSCD. In that study, a 16-gauge cryoneedle (Endocare,
HealthTronics, Austin, TX) was introduced at the level of the ex-
ternal inguinal ring, medial and lateral to the spermatic cord, ablat-
ing the branches of the genitofemoral, ilioinguinal, and inferior hy-
pogastric nerves. After a median 36-month follow-up period, 75%
of the patients reported significant pain reduction.

A posterior-inferior scrotal block and denervation can be con-
sidered if these methods fail. The idea for using these techniques
was based on previously reported anatomical data indicating substan-
tial crossover and overlap of sensory input from the ilioinguinal and
genitofemoral nerve branches that innervate the anterior and antero-
lateral scrotum and branches of the pudendal/perineal nerve that
innervate the posterior scrotum.*>=%! Consequently, although the
genitofemoral and ilioinguinal nerves are targets of the MSCD, the
scrotal branches of the perineal/pudendal and posterior femoral cu-
taneous nerves are not. After obtaining institutional review board
approval (no. IRB00003573, FWA#FWA00004997, 10.072019, and
07.152020), we recently conducted a study on posterior-inferior scrotal
block and denervation,”! achieving pain reduction in 82% of patients.
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Radical orchiectomy may only be considered a last resort. Al-
though this approach poses a risk of phantom pain, it achieves a
success rate of 20% to 75%.!'°!

3.3. Type 4: Pain localized in the testicles, spermatic cord,
groin, and pubis

Type 4 is associated with scrotal and suprapubic pain, in addition
to types 2 and 3. In this context, 58% of men with chronic
prostatitis/chronic pelvic pain syndrome (CP/CPPS) reported co-
morbid suprapubic and scrotal pain.*®3”! Rectal examination
may reveal pain trigger points in the levator muscles that provoke
pain in the scrotum. For these patients, we recommend starting mul-
timodal therapy for CP/CPPS, including antibiotics, modulation
of inflammatory processes, and manual release of pain-related
trigger points.”*®! Recently, Barone et al.*”! reported the benefits
of using a combination of antibiotics and a new phytotherapeutic
compound, logofilm. The same stepwise treatments described for
types 2 and 3 may be considered if no pain trigger point is found.

3.4. Type 5: Pain localized to the penis, glans penis, perineum,
and rectum, in addition to the previously described types
Penile pain with or without irradiation of the penile gland and per-
ineum distinguishes this subgroup from the others. Levesque et al.*"!
showed that pudendal neuralgia affected 4% of all patients under-
going consultations for penile and perineal pain, urinary fre-
quency, urgency, painful ejaculation/discomfort after intercourse,
painful nocturnal orgasms, and persistent sexual arousal. Pain is
generally lower in the morning and progressively increases through-
out the day and can be described as burning, stabbing, and electric
shock sensations. In more than 50% of patients, pain is exacerbated
while sitting; however, it is relieved while lying, standing, or sitting
on the toilet. Dickson et al.l*!! reported that a positive pudendal
nerve block can confirm the diagnosis.

Lifestyle modifications are recommended, including an inflat-
able “doughnut” cushion and cessation of hip flexion exercises
(cycling, jogging, rowing, or similar sporting activities). Treatment
with medications includes amitriptyline 10 mg at bedtime, titrated
every 5 days to a maximum of 50 mg at bedtime as tolerated;
duloxetine 30 mg daily for 1 week, subsequently increased to
60 mg daily; gabapentin 300 mg 8 hourly, titrated up to 900 mg
8 hourly; and clonidine 0.1 mg at bedtime, which can be beneficial
in controlling sympathetically moderated pain.**! An alternative
treatment described by Guo et al.*?! involves transcutaneous

Figure 3. Spermatic cord blocking technique. (A) Modified spermatic cord block: 10to 15 mL of 0.25% bupivacaine is injected circumferentially around the vas deferens,
and an additional 5 to 10 mL is injected anterior, medial, and lateral to the external ring. (B) Traditional spermatic cord block: 10 to 20 mL 0.25% bupivacaine is injected

1 cm inferior and medial to the pubic tubercle.
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electrical nerve stimulation, including posterior tibial stimulation.
Sharma et al.™*3! reported the greatest benefit in patients who re-
ceived the highest tested frequency of 75 to 100 Hz.

Second-line therapy includes a pudendal nerve block in a thera-
peutic series comprising 3 blocks administered at 4-week intervals.
A mixture of 1% lidocaine, 0.25% bupivacaine, and 10 mg of tri-
amcinolone may be used. Relief usually occurs 3 to 5 days after the
injection and lasts 3 to 5 weeks or longer. However, Hibner et al.[**!
found that approximately only 25% of patients reported pain relief
lasting 1 month or more.

The subdivision of scrotal pain syndrome into 5 types may help
general urologists focus their assessment efforts while considering
the possible overlap of symptoms caused by CP/CPPS and puden-
dal neuralgia. We suggest starting with a combination of lifestyle
modifications and first- and second-line treatments. If these treat-
ments fail, patients may be referred to urologists who are more fa-
miliar with different types of nerve blocks and invasive procedures,
such as MSCD. The proposed algorithm simplifies the stepwise
treatment process. Microsurgical spermatic cord denervation re-
mains a valuable approach with reasonable success rates; however,
several alternative treatment options may be considered after
MSCD failure. We hope our algorithm will help urologists be more
confident in treating these patients.
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