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Abstract: The management of pain is a complex condition that will be encountered by most
practicing clinicians. In the genitourinary community, testicular pain may be classified as
acute or chronic. Initial evaluation of chronic groin and scrotal content pain (CGSCP) begins
with a detailed history and physical examination to elucidate the presenting pathology.
Multiple therapy algorithms have been proposed with no definitive consensus; however,
most begin with conservative intervention and medical management prior to advancing

to more invasive procedures. Surgical approaches may range from reconstruction, as in
vasovasostomy for post-vasectomy pain syndrome, to excision of the offending agent, as in
epididymectomy. This review seeks to focus on chronic pain in the genitourinary community
and review techniques of pain management in the current intervention for orchialgia, as well

as identify future methods of treatment.
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Introduction

Orchialgia is a condition that has plagued the
waiting rooms of clinicians from family practi-
tioners, urologists, to internists. This review
seeks to focus on chronic pain in the genitouri-
nary community and review techniques of pain
management in the current intervention for
orchialgia, as well as identify future methods of
treatment.

History of pain management

The management of pain in the Western world
begins fundamentally with the prescription of
opium in the 1600s. In the 1800s, ether and chlo-
roform were introduced as anesthetics for surgery
and with them brought the ethical concerns for
operating on an unconscious patient.! By the
1900s, morphine and heroin were employed for
pain control by physicians. The concept of man-
aging chronic pain then began to gain interest and
by the 1960s, pain “control” was recognized as a
field of medicine, with the journal Pain publishing
its first issue in 1975. In the 1980s several pain
specialists suggested that opioids were associated
with a “low incidence of addictive behavior.” The

next 20years promulgated the belief among phy-
sicians that opioids could be prescribed freely and
became a driving factor for the current opioid cri-
sis. Currently, there are over 116 million
Americans diagnosed with chronic pain, with
drug overdose deaths continuing to increase in
the United States.

From 1999 to 2016, more than 630,000
Americans have died from a drug overdose.?
Around 66% of these deaths involved an opioid.
In 2016, the number of overdose deaths involving
opioids was five times higher than in 1999. On
average, 115 Americans die every day from an
opioid overdose.

On 26 October 2017, President Trump declared
the opioid crisis a national Public Health
Emergency under federal law, stating “I am
directing all executive agencies to use every
appropriate emergency authority to fight the opi-
oid crisis.”

Additionally, the number of high-profile govern-
ment and class action settlements against opioid
companies has increased both in frequency and in
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magnitude in recent years.> Some of the earliest
suits against opioid manufacturers were seen in
the early 2000s as personal injury claims brought
on behalf of addicts by their families. The suits
were based on the belief that the manufacturers
deliberately withheld information about their
products’ dangers and had misrepresented them
as being safer than the available alternatives.

In a recent article by Blendon and Benson, data
cited reported that public opinion is divided
among who bears the responsibility for fighting
addiction. Thirty-three percent of those polled
blamed doctors for inappropriately prescribing
painkillers. Surprisingly, only 28% attributed the
blame to illegal transactions involving drug deal-
ers.* The authors also noted that two-thirds of the
public had been prescribed an opioid for pain,
while 7% worried they could become addicted to
a prescribed pain medication. Half of those polled
admitted to knowing someone addicted to pre-
scription painkillers.

Orchialgia and the clinician

Chronic pain takes different faces as it manifests
itself in the different disciplines of medicine. The
general clinician will often encounter orchialgia
throughout their practice. Also known as chronic
groin or scrotal content pain (CGSCP) or testicu-
lar pain syndrome, orchialgia is defined as “inter-
mittent or constant testicular pain that is either
unilateral or bilateral and occurs for a duration of
more than 3months.” Though there are many
treatments aimed at CGSCP, the etiology and
pathophysiology of the condition and its natural
history are poorly understood. There is no defini-
tive data on the incidence and prevalence, though
its prevalence is estimated at 0.4—4.75% in spe-
cific groups of men and incidence >100,000 men
per year.*°® Certain groups of men have a high
incidence with 1-15% of vasectomized men hav-
ing chronic pain following their procedure and up
to 3-6% of patients post inguinal hernia repair.>
It is estimated that 2.5% of all urology visits can
be attributed to CGSCP.

Patients who present with this condition have
already seen a mean of 4.5 physicians and undergo
an average of 7.2 diagnostic interventions in an
attempt to find a solution for their pain.® Treatment
can become frustrating in that up to 50% of
patients will have no identifiable etiology for their
pain despite an exhaustive diagnostic trail.”>

Testicular pain can be divided into two very broad
categories: acute or chronic. Acute pain may be
attributed to trauma, torsion of the testicle or
appendage, epididymitis, venous thrombosis, a
strangulated hernia, nephrolithiasis, or even
appendicitis.® On the other hand the develop-
ment of chronic pain is often more complex, fre-
quently with confounding factors. Causative
factors may include a hydrocele, spermatocele,
tumor, infection, varicocele, post-vasectomy
pain, referred pain (radiculitis, multiple neuropa-
thies), autoimmune as in IgG4 perivasal fibrosis,
and idiopathic.!0

Herein, we review common causes of orchialgia
and treatments compiled from a PubMed review
of “orchialgia” and “scrotal pain.” Treatment
options presented have demonstrated promi-
nence through multiple search options or clinical
or basic science research.

Initial evaluation

Evaluation and workup of CGSCP begins with a
detailed history including prior scrotal, inguinal,
or abdominopelvic surgeries. Previous psycho-
logical, physical, or sexual abuse should be docu-
mented with direct questioning about depression
and self-harm. Note whether the patient has the
presence of other pain conditions such as fibro-
myalgia or chronic pain/chronic pelvic pain syn-
drome and the impact of CGSCP on the patient’s
life, that is, sexual, urinary, and bowel function
involvement. There are currently few clinically
validated questionnaires specifically for CGSCP.
Polackwich et al.l! developed a new validated
chronic orchialgia symptom index, the chronic
orchialgia symptom index, based on a score of
0-37, to improve the assessment and study of
patients.!? Additionally, there is a Chronic
Epididymitis Symptom Index, adapted from the
National Institutes of Health Chronic Prostatitis
Symptom Index questionnaire.!3

The physical exam should be performed standing
as well as supine, including the identification of
scars (abdominal, inguinal, or scrotal) or the pres-
ence of a hernia. The scrotum is evaluated first on
the non-tender side, assessing for testicular size
and consistency, testicular masses, epididymal
abnormalities, or clinically apparent varicoceles.
A digital rectal exam evaluates for prostatic ten-
derness and hypertonicity/tenderness of pelvic
floor musculature.
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Workup may also include a urinalysis and infec-
tion screen for sexually transmitted infections
(e.g. Chlamydia trachomatis, Neisseria gonorrhoeae)
with treatment if positive.

Most patients with CGSSCP will have gone
through imaging at some point in their evalua-
tion. Van Haarst er al.l* performed a review
involving the findings of 111 patients with scrotal
pain lasting longer than 2 weeks with unremarka-
ble physical examinations and urinalyses who
underwent an ultrasound evaluation. They noted
that the scrotal ultrasound was normal in 77
patients, with 12 patients showing a minimal
amount of fluid, interpreted by the radiologist as
physiologic. Three of the patients had larger fluid
collections which had already by diagnosed on
physical exam as hydroceles. All 15 of the patients
with fluid collections had normal scrotal contents,
additionally with no correlation between the pres-
ence of the fluid and pain location. The investiga-
tors noted that although there is little harm, other
than economic reasons and its burden on radio-
logic services, to use a simple and fast modality
such as ultrasound, its main indication seems to
be to reassure the patient and his doctor that no
serious pathologic features are present. They also
stated that “Doctors should learn again to put
their trust in their abilities to perform a physical
examination of the scrotum.”

Pathophysiology

As previously stated, CGSCP pathophysiology is
not well understood. The proposed central con-
cept of etiology involves central sensitization
where a peripheral injury triggers a long-lasting
increase in the excitability of spinal neurons.!’
Shiraishi and Matsuyama!> elucidated the surgi-
cal anatomy of the spermatic cords in relation to
the micro nerves and lymphatics in the human
spermatic fascia. They noted a high density of
sensory and sympathetic nerve fibers in the sper-
matic cord, particularly around the vas deferens.
The nerves in the spermatic fascia may be related
to orchialgia. Nerve ligation in these areas during
surgical intervention may explain the success of
the procedure in eliminating pain in these areas
and suggest that perhaps targeted ligation may
provide sufficient pain relief.

The two hit theory of Wallerian degeneration of
testicular nerves includes a baseline inflammatory
or genetic process with subsequent hypersensitiv-
ity of the ilioinguinal and genitofemoral nerves.”

A second to chronic

neuropathy.

inciting event leads

Scrotal afferent innervation originates via somatic
nerves in the genital branch of the genitofemoral
nerve, ilioinguinal nerves, and autonomic
branches from T10-L1 parasympathetic ganglia.
The genitofemoral (S1, S2) and ilioinguinal
nerves (T12, L1) provide anterior scrotal wall
and thigh innervation. The posterior scrotal wall
is innervated wia the perineal branches of the
pudendal nerve.

There is an alternative autonomic pathway
between the pelvic plexus and testis via the vas
deferens, which explains the positive response to
anesthetic injections to the pelvic ganglia. This
occurs via somatic nerves in the genital branch of
the genitofemoral nerve and the ilioinguinal
nerve, as well as autonomic branches from the
parasympathetic ganglia of T10-L1 for the
epididymis and vas deferens. It should be noted
that there is significant crossover and overlap of
sensory input occurs from the ilioinguinal, iliohy-
pogastric, and genitofemoral nerves. Any organ
that shares the same nerve pathway with the scro-
tal contents can present with referred pain in this
region, such as the ureter and hip.

Initial therapy

Initial therapy algorithms have been proposed
with no definitive consensus; however, most
begin with conservative intervention including
watchful waiting with scrotal suspension, non-
steroidal anti-inflammatory drugs, antibiotics,
and antidepressants (Figure 1).1¢ Medical man-
agement may begin with anti-inflammatories for
>2-4weeks. Focal tenderness of the epididymis
or prostate should be managed with empiric anti-
biotic therapy for 2—4 weeks. If neuropathic pain
is suspected, a tricycle antidepressant, gabapen-
tin, or pregabalin may be trialed for 4—6 weeks.

If conservative therapy fails, the patient is often
referred to a urologist for surgical or procedural
therapy. A spermatic cord block may be per-
formed for diagnostic and therapeutic effect. If
the spermatic cord block resolves the pain by at
least 50%, denervation of the spermatic cord
may be pursued.8® If the block does not resolve
the pain, the diagnosis should be reevaluated
with a more detailed history and possible labs
and imaging. Options for failure of denervation
of the spermatic cord include spermatic cord
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History & Physical Exam

¢ Urinalysis

When Indicated

* Digital Rectal Exam

e Scrotal Ultrasound

\Selective Nerve Block }

Conservative Therapy

¢ Anti-Inflammatories 2-4 weeks
e Antibiotic Therapy

e Tricyclic Antidepressant or GABA Analogue

«  Sexually Transmitted Infection Screen

Surgical Intervention Referral Considerations

*  Spermatic Cord Denervation * General Surgeon

*  Epididymectomy e Chronic Pain Specialist
*  Vasovasostomy *  Physical Therapy
e Varicocelectomy *  Psychiatry

e Orchiectomy

Figure 1. Initial workup and treatment algorithm for orchialgia.

GABA, gamma-aminobutyric acid.

microcroablation, onabotulinum toxin injections,
and, last, salvage orchiectomy.

A clinically significant varicocele should be
referred for varicocele repair. Epididymectomy is
also a reported surgical procedure for CGSCP
with a variable success rate ranging from a dura-
ble response from 10% to >90%.!3

Selective nerve block

The spermatic nerve block has the benefit of diag-
nostic and therapeutic yield. It is often performed
at the pubic tubercle, 1cm inferior and 1cm
medial. The block targets the high nerve density
within and around the spermatic cord. The gen-
itofemoral nerve lies immediately lateral to the
spermatic cord, external to the superficial ingui-
nal ring. The analgesia is performed with a selec-
tion or combination of lidocaine 1-2% and 0.25%
bupivacaine, blocking fast voltage-gated
Na-channels essential for neuronal transmis-
sion.!” Lidocaine maintains a duration of action
for 2h and bupivacaine for 4-8h. The blocks may
be repeated every 3—4 weeks for a durable response
if the patient is hesitant to proceed with surgical
intervention.

Epididymectomy

Epididymectomy has been shown to be an effec-
tive treatment option with excellent long-term
symptomatic outcomes and high rates of patient

satisfaction for chronic pain localized to the
epididymis. Key to patient satisfaction and suc-
cess are careful patient selection and counseling.
Epididymectomy is an option for the relief of
epididymal pain related to postoperative obstruc-
tion, epididymal cysts, or epididymitis. Siu ez al.
performed 66 epididymectomies on 52 patients
from 1996 to 2006 for localized epididymal
pain.!® At an average follow-up of 45.8 months,
70% of patients reported no pain following
epididymectomy. Of the patients still with pain,
62 reported less pain. Overall 90% were very sat-
isfied or satisfied with their choice to undergo the
procedure. In a separate study, Hori ez al. evalu-
ated 53 patients who underwent epididymectomy
between 1994 and 2007 for a mean follow-up of
7.4years.! At 85%, the majority of patients
underwent epididymectomy for post-vasectomy
pain and the remainder had the procedure for
various non-vasectomy reasons. There were sig-
nificant improvements in pain scores in the post-
vasectomy group, with 93.3% with less or no
postoperative pain compared with 75% in the
non-vasectomy group.

Varicocelectomy

Subinguinal as well as laparoscopic varicocelecto-
mies have been employed in the management of
chronic inguinal pain attributed to varicoceles.20
Kachrilas ez al. noted over 90% of patients report-
ing relief of pain following laparoscopic varicoce-
lectomy in patients with unilateral or bilateral
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varicoceles. Their cohort included 48 patients
with dull scrotal pain attributable to varicoceles.?!
Eighty-seven percent of patients noted significant
improvement on a visual analog scale score, 10%
reported some symptom improvement, and 2%
remained unchanged. Interestingly 10% of
patients developed a recurrence and 8% of
patients developed a de novo hydrocele.

Orchiectomy

Orchiectomy is reserved for failure to respond to
conservative and invasive methods. It is not a
favorable primary option as it holds the potential
for phantom pain. Initial pain reduction was
quoted as between 40% and 75%; however, this
is based on Finnish audits by Ronka ez al. which
evaluated a cohort of patients with orchialgia fol-
lowing inguinal hernia surgery.?? The inguinal
approach appears to have higher rates of pain
resolution over a scrotal approach.

Microsurgical denervation of the spermatic
cord

Microsurgical denervation of the spermatic cord
(MSDSC) offers a testis-sparing intervention that
reduces physical and psychological morbidity. It
has reported response rates of from 52% to
100%.7:8:10,16,23 Multiple techniques have been
described, with two main approaches: an inguinal
and a subinguinal approach. The inguinal
approach was first described by Devine and
Schellhammer in 1978 and offers the surgeon the
ability to bury the proximal segment of the ilioin-
guinal nerve after being severed, which may
reduce the risk of neuroma formation.?? The sub-
inguinal approach may be more comfortable for
some surgeons as this is similar to that for micro-
scopic  varicocelectomy.? The subinguinal
approach is also non-muscle splitting and has
become the modality of choice in this opera-
tion.10:24-26 A 2_cm incision is performed ingui-
nally or subinguinally and the spermatic cord is
mobilized with its fascial layers. The ilioinguinal
nerve is identified and divided. Operative magni-
fication is used to assist in opening the fascial lay-
ers of the spermatic cord, which are then separated
and divided with clips or silk ligatures. The arte-
rial branches are identified by Doppler ultrasound
and preserved, as are veins and lymphatics. The
vas deferens is divided if the patient previously
underwent a vasectomy. The cord is then placed
back into the incision and deep tissue and skin are
closed.

The success of denervation of the cord is postu-
lated to be attributed to ablation of the hypersen-
sitive afferent nerve pathways in the cremasteric
musculature, perivasal fascia, periarterial tissue,
and surrounding pericord lipomatous tissues.
Parekattil er al. retrospectively reviewed sper-
matic cord biopsies of 56 patients with CGSCP
who underwent MSDSC.27 They noted that there
appeared to be Wallerian degeneration in repro-
ducible patterns in the spermatic cord nerve fib-
ers when compared with controls in patients
undergoing orchiectomy and varicocelectomy.
The degeneration was noted at three primary
sites, including the cremasteric muscle, perivas-
aly, and in the peri-arterial/lipomatous tissue.

These findings may be considered for more of a
targeted MSDSC in which the spermatic cord is
isolated, the cremaster is divided circumferen-
tially, and the posterior lipomatous and perivessel
tissues are fulgurated with electrocautery. The
perivessel tissues and vasal sheath are ligated
under microsurgical visualization. The traditional
and targeted denervation were compared in a ret-
rospective review by Kavoussi with 39 patients
receiving a full MSDSC and 43 receiving a tar-
geted MSDSC. Follow-up was maintained for up
to a year with similar outcomes and targeted
MSDSC having a significantly decreased opera-
tive time (53 min versus 21 min).28

MSDSC has been explored prospectively in a
2015 multicenter study by Marconi ez al. which
enrolled 50 patients with >3 month duration
CGSCP and a positive response to spermatic
cord block.?® They reviewed 52 testicular units
denervated with a subinguinal approach. There
were no noted intraoperative complications. Two
patients required reoperations for a hematocele
and hydrocele. At 6 months after surgery 80% of
patients were pain free. Twelve percent of patients
had intermittent testicular discomfort with relief
from on demand acetaminophen, and 8% of
patients had no change in their pain.

Microsurgical denervation of the spermatic cord
has also been targeted from a robotic approach.
Calixte er al. performed a retrospective review of
772 patients who underwent a targeted robotic-
assisted microsurgical denervation of the cord for
testicular pain of greater than 3 months’ duration
that had failed conservative treatment.3® They
assessed pain using the PIQ-6 questionnaire pre-
operatively and postoperatively with a median
follow-up of 24 months. Findings demonstrated a
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significant reduction in pain in 67% of patients
6 months postoperatively, 77% at 2years, and
86% at 3years.

Post-vasectomy pain

Post-vasectomy pain syndrome is a rare but pre-
sent complication of vasectomies. It is character-
ized by prolonged scrotal pain following acute
post-procedural pain, usually greater than
2—-4weeks.31:32 The pain can be associated with
intercourse, ejaculation, or physical exertion. The
pathophysiology is unclear but thought to be due
to congestion causing back pressure as a result of
the vas and epididymis trapped between two
opposing forces during ejaculation. The immune
response results in an inflammatory effect on the
scrotal and spermatic cord nerve structures.
Perineural fibrosis develops from fluid discharged
into the caudal epididymis, increasing the back
pressure and leading to pain. MSDSC may be
offered to these patients if they fail to improve
with conservative therapies.

Other therapies

Multiphoton microscopy

Multiphoton microscopy uses laser ablation to
create cavitation bubbles and selective damage to
targeted tissue. Identification of spermatic cord
nerves is not feasible with an OR microscope or
robotic stereoscope. To this effect, Ramasamy
et al. identified and ablated nerves i vivo in a rat
model using multiphoton microscopy.?> They
identified nerve fiber bundles in each spermatic
cord and, under the same magnification, per-
formed high-power laser ablation of the nerves.
Precise ablation of nerves and preservation of sur-
rounding structures was confirmed by histologi-
cal analysis.

Ultrasound-guided targeted cryoablation of the
perispermatic cord

Ultrasound-guided targeted cryoablation (UTC)
of the perispermatic cord has been suggested for
persistent chronic scrotal content pain following
microsurgical denervation of the spermatic cord.3*
Calixte ez al. retrospectively evaluated 279 cases
of patients with persistent pain following micro-
surgical denervation of the spermatic cord. These
patients demonstrated transient pain relief after a
spermatic cord block and were offered UTC. A
1.7mm cryoprobe was placed medial and lateral

to the spermatic cord at the level of the external
ring to target nerve branches of the ilioinguinal,
genitofemoral, and inferior hypogastric nerves.
Argon gas was used to perform two freeze cycles,
creating a 1.5 cm ice ball, with an interval passive
thaw cycle. They followed patients for 36 months
postoperatively and found a 75% significant
reduction in pain. Moreover, 11% demonstrated
complete resolution and 64% had >50% reduc-
tion in pain.

Pulsed radiofrequency

Pulsed radiofrequency (PRF) applies a relatively
high voltage near a nerve to create an electric field
without injury to the nerve rather than thermally-
induced changes. Previous reports of patients
have demonstrated successful treatment of orchi-
algia with PRF. Basal ez al. used a 22-gauge, 5cm
cannula inserted into the spermatic cord 2cm
from the external inguinal ring with a 10mm
active tip to administer 45 V for a duration of
3 min to treat chronic orchialgia in five patients.3>
They had temporary pain relief after undergoing
outpatient diagnostic cord block. Though this is a
limited case report on short-term use of RPF, no
recurrence of pain was noted on visual analog
scores at a mean follow-up of 20 weeks.

Onabotulinum toxin

Onabotulinum toxin A has been shown to modu-
late the release of neuropeptides substance P and
calcitonin with inhibition of neurogenic inflam-
mation and chronic pain. A total of 100 U of
onabotulinum toxin A is diluted in 10 cc of saline
and injected medial and lateral to the spermatic
cord at the external inguinal ring. Results of a
recent randomized, double-blind, controlled trial
have demonstrated that nerve blocks performed
with onabotulinum toxin A showed no superiority
when compared with local anesthesia alone for
the control of chronic scrotal pain.3¢

Conclusions

Chronic orchialgia is a complex condition that
will be encountered by most practicing clinicians.
When should a surgeon operate for scrotal pain?
The short answer is that one should operate only
when one has to. The goal is to operate less and
on better selected patients with more focused
procedures. Testicular pain treatment should fol-
low a systematic protocol that may be escalated to
surgery when conservative therapy fails. Referral
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to adjunct specialties such as a chronic pain spe-
cialist, psychiatrist, physical therapist, or general
surgeon may also be indicated.
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