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Abstract

Infants, children, and adolescents with inguinoscrotal pathology
comprise a significant proportion of emergency department and
outpatient visits. Visits to the emergency department primarily
comprise individuals presenting with scrotal pain due to testicu-
lar torsion or torsion of the testicular appendages. At such time,
immediate urological consultation is sought. Outpatient visits
comprise those individuals with undescended testes, hydroceles,
and varicoceles. Rare, but important problems, such as pediatric
testicular tumours, may also present in the office setting. Many of
these outpatient visits are to primary care physicians, who should
have an appreciation of the timing and need for referral.

The purpose of this review is to familiarize the general urologist
and primary care physician with these varied pathologies and give
insight into their assessment and management. Some of these same
conditions are seen in adult patients, but there are some significant
differences in their management in the pediatric group. In addition,
the utility of imaging studies, such as ultrasound, are discussed
within each pathological entity. It is hoped that this overview will
assist our general urology and primary care colleagues in patient
management for diverse inguinoscrotal pathologies.

Undescended testis

Undescended testis has a prevalence of 3% of all term baby
boys, but can be seen in 30% of premature infants. Only 1%
will be undescended at one year of age." Testes are formed
at the lumbar level of the posterior abdominal wall from
the intermediate mesoderm within the urogenital ridges of
the embryo. They migrate in a predefined pathway from
the lumbar area towards the inguinal canal and reach the
scrotum. This descent may be arrested at some point along
the normal pathway, which characterizes the undescended
testis. Ectopic testes are deviated to a position off this normal

path. The lack of palpable testes within the scrotum can be
detected during the first postnatal exam, however, due to the
small genitalia in the newborn, the condition may be missed
at this moment. Subsequent visits to the family physician for
well-baby checkups will definitely be the best opportunity
for the diagnosis of an undescended testis. Eighty percent
of the undescended testes are palpable at the level of the
inguinal canal or some surrounding ectopic sites, such as
pre-penile, perineal, thigh, femoral canal, and the pouch of
Denis Browne (the space located between the aponeurosis
of the external oblique muscle and the Scarpa’s fascia).? In
most cases, the testicle will descend spontaneously to the
scrotum by six months to one year of age; if this does not
occur, the patient should be referred to urology and then
surgical treatment is recommended.

Surgery will depend on the location of the testis, and if
the testis is palpable or not. A typical palpable testis is usu-
ally suitable for an open orchidopexy through an inguinal or
scrotal incision, dissection to elongate the spermatic cord,
closure of the patent processus vaginalis, and a creation
of a scrotal subdartos pouch to pex it inside the scrotum.
Generally, ultrasound is not indicated for diagnosis of unde-
scended testes.>* In surgical planning, ultrasound can help
to identify a non-palpable testis, especially if the testis is
inguinal. If the testis is located inside the abdomen or is
not seen on ultrasound, laparoscopy is recommended. The
Fowler-Stephens maneuver, comprising spermatic vessel
transection, can be done to help bring the testis down either
at the same time (one stage) or four to six months later (two
stages) after development of collateral vessels.

Testicular tumours

Testicular tumour incidence is 0.5-2 per 100 000 children
and accounts for 1-2% of all pediatric solid tumours.> The
most common age at presentation is two years and again
at puberty. Benign lesions represent a greater percentage
of cases in children than in adults and germ cell tumours
account for two-thirds of pre-pubertal testicular tumours.
Previous historical series reported yolk sac (YST) as the
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most prevalent testicular tumour in children,®” however,
more recent reports show that teratomas, which are benign
tumours, are the most common histological type in pre-
pubertal patients.?? It should be clearly stated however, that
YST is the most common malignant testicular tumour in
children. Teratomas contain the three embryologic layers
(endoderm, mesoderm, and ectoderm) and may give rise
to any of the tissues derived from them. Metastases seen in
teratomas are usually caused by an overlooked YST com-
ponent on the pathology.

The most common presentation in a child with testicular
tumour is a painless scrotal mass, but mild tenderness and
heaviness with dull ache may be present. In infants and tod-
dlers, the mass is usually found when they are bathing or
showering. A small hydrocele may be present. Among scro-
tal masses in the pediatric group, adolescents might pres-
ent with longer time from onset of symptoms to diagnosis.
Nogueira Neto, in a series of 60 patients (34 children and
26 adolescents) with testicular or paratesticular neoplasms,
reported that the mean length of time from the onset of
symptoms to the diagnosis in adolescents and children, were
4.9 and 2.3 months, respectively.'”

Ultrasound is the first imaging study used for assessment
of testicular masses and has high accuracy. A solid mass
involving the testis may have calcification or cystic areas.
YSTs are usually solid and heterogeneous on ultrasound.
Teratomas tend to have complex cystic and solid areas with
calcifications, while Sertoli and Leydig cell tumours appear
as hypoechogenic lesions on ultrasound.'" Epidermoid cysts
have a central hypoechoic area surrounded by an echogenic
rim on ultrasound, which gives the typical image called
“onion skin” if multiple concentric rings are present. Serum
markers will include alpha-fetoprotein (AFP), beta subunit
of human chorionic gonadotropin (-hCG), and lactate
dehydrogenase (LDH). AFP has a half-life of five days and
one should note that it can be normally elevated in infants.
AFP is elevated in 90% of YSTs and in these cases, paren-
chymal-sparing surgery should not be done. 3-hCG is rarely
increased in pre-adolescent tumours and has a half-life of 24
hours. Serum markers are used for monitoring the treatment
result and should be normal range after five half-lives; they
can also be used to detect relapse.

Chest X-ray (or computed tomography [CT]) and abdomi-
nal CT are indicated at diagnosis to rule out lung and ret-
roperitoneal metastases. Benign lesions represent a greater
percentage of cases in children than in adults. Pohl et al
reviewed four pediatric centres and reported on 98 pre-
pubertal patients. They found teratoma in 48% of children,
YSTs in 15%, and epidermoid cyst in 14%; other types were
juvenile granulosa cell in 5%, Leydig cell in 4%, Sertoli cell
in 3%, and mixed gonadal stromal in 1%."* A pathogno-
monic pathology finding in YSTs are Schiller-Duval bodies,
described as a small papilla with a central fibrovascular core

that protrudes into a central cystic space. Around 80-90%
of YSTs are Stage I, but up to 20% can have hematogenous
lung metastases at presentation, leaving the retroperitoneum
spared; that is the reason why retroperitoneal lymphadenec-
tomy is not commonly done unless there is an elevated
AFP or retroperitoneal metastases post-chemotherapy.' The
Children’s Oncology Group staging system uses imaging,
surgical and pathological information to help guide multi-
modal therapy (Table 1). Testicular tumours in adults are
more likely to be malignant neoplasms and are managed
with radical orchiectomy in this age group. Classically, the
management of testicular tumour in children has followed
the adult protocol, with radical inguinal orchiectomy being
the recommended approach. However, the likelihood of
malignancy is significantly lower in prepubertal patients and,
at this age, a conservative approach with partial orchiectomy
can be considered in prepubertal patients with normal AFP
levels and a tumour that is technically resectabl,' such as
in small teratomas and epidermoid cysts. In children, the
oncological surgical principles for radical orchiectomy are
the same as in adults. As previously mentioned, retroperito-
neal lymphadenectomy is not routinely done in the pediatric
population unless there is evidence of post-chemotherapy
lymph node metastases. Platinum-based chemotherapy is
very effective for YSTs. Radiotherapy usually has no appli-
cation in children.

Acute scrotum

Testicular torsion

Testicular torsion is one of the most common surgical emer-
gencies in pediatric urology and it is caused by torsion of
the spermatic cord leading to venous congestion and arterial
ischemia. There are two distinct mechanism of testicular tor-
sion: extravaginal (most common at the perinatal period) and
intravaginal (most common in older children and adoles-
cents). In extravaginal torsion, the spermatic cord and testis
twist along with the tunica vaginalis, while in intravaginal
torsion, the spermatic cord and testis twist inside the tunica
vaginalis. In the post-neonatal period, the latter is firmly
attached to the inner wall of the scrotum.

Thirty percent of boys with acute scrotum presenting to
emergency have testicular torsion and the highest incidence
is around puberty.’ They can present with severe testicular
pain, scrotal skin hyperemia, nausea, vomiting, and a high
riding testis. They may be pale with profuse sweating and
have difficulty walking. The testis may vary from slightly
tense to a hard mass with rubbery consistency, depending
on how long the testis has been torted. It tends to be high
in the scrotum and the cremasteric reflex may be abolished.
The Prehn’s sign is negative: “Lifting and holding the testis
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Table 1. The Children’s Oncology Group testicular tumour

staging system

Stage

| Tumour is limited to testis, completely resected by

high inguinal orchiectomy. No clinical, radiographic,
or histological evidence of disease beyond the testis. If
scrotal orchiectomy has been performed, all margins are
negative after resection of proximal cord structures to the
level of the internal inguinal ring. Tumour markers are
negative after appropriate half-life decline.

Extent of disease

Il Microscopic residual disease is present in the scrotum
or high in spermatic cord (<5 cm from proximal end).
Tumour markers remain elevated after appropriate half-
life interval. Tumour rupture or scrotal biopsy before
complete orchiectomy.

I} Retroperitoneal lymph node involvement. Lymph
nodes >4 cm by computed tomography are considered
metastases. Biopsy needed to document nodal
metastases in lymph nodes >2 cm and <4 cm.

[\ Distant metastatic deposits.

does not alleviate the pain.” Prenatal torsion may present
in an asymptomatic baby born with an enlarged and hard
testis seen on the physical exam or noted by the parent at
home; it will have no arterial flow on Doppler ultrasound.
A perinatal torsion is an extravaginal torsion. The child has
an increased risk of contralateral torsion in the first one to
two months of life and this should be discussed with the
family while discussing the management plan. The treat-
ment of a perinatal torsion is controversial and some schools
recommend immediate or delayed surgical exploration and
orchidopexy of the contralateral testis, while others recom-
mend close observation only and intervention at the first
sign of contralateral torsion. The parents should participate
in this informed decision.

The diagnosis of torsion is best made by a careful history
and physical exam, which is usually definitive. Imaging tests
are usually not helpful, but can be done to rule out dif-
ferential diagnoses, such as epididymitis, tense hydrocele,
inguinoscrotal hernia, or torsion of testicular appendage if
testicular torsion is not highly suspected. Ultrasound should
not be done if there is a high clinical suspicion for testicu-
lar torsion, as it delays the surgery. Ultrasound will reveal
absence of blood flow and an inhomogeneous parenchyma.
Bell Clapper deformity is a transverse lie of the testis due to
a high fixation in the scrotum; Caeser and Kaplan reported
prevalence of 12% in an adult autopsy series of 101 testes.'®
Patients with recurrent testicular torsion-detorsion should
have elective bilateral scrotal orchidopexy to avoid a missed
torsion and potential loss of the testis.”

The treatment of a confirmed testicular torsion is surgical.
The patient is brought immediately to the operating room
for midline scrotal exploration. If the testis is salvageable,
a bilateral orchidopexy is done using sutures. If there is
doubt about the testicular perfusion, a small incision in the
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tunica albuginea will help confirm the presence of bright
arterial bleeding. A dead testis with signs of early necrosis
of the epididymis is best managed with ipsilateral orchiec-
tomy and pexy of the contralateral testis. Despite attempts
to preserve a testis, it may progress to atrophy due to the
ischemia. There is a theoretical time window of six hours
from the onset of torsion to the surgery, which is believed
to give the highest chance of testicular survival. Manual
spermatic cord detorsion at the bedside is controversial, as
it can make the torsion worse.

Torsion of testicular appendage

A quite common differential diagnosis of acute scrotum
in young children is torsion of the testicular or epididy-
mal appendages, which are embryologic remnants of the
Miillerian or Wolffian ducts, respectively. Patients present
with mild to moderate pain and scrotal swelling. One may
see a “blue dot sign” through the skin or feel a hard nodule
at the upper poles of the testis. The cremasteric reflex is
usually intact and the Prehn’s sign is positive. The treat-
ment is conservative with anti-inflammatories and analge-
sics. Ultrasound may show a normal testis, good arterial
flow, and an enlarged inflamed epididymis with hyperemia;
a round avascular nodule represents the torted appendix.

Epididymitis

Epididymitis is not a common condition in children and
adolescents, but is part of the differential diagnosis of an
acute scrotum. A child with recurrent epididymitis should
have an ultrasound to rule out ipsilateral ectopic ureter to
the seminal vesicle or, less commonly, to the vas defer-
ens. Older children with urethral valves or obstruction may
develop epididymitis. Adolescents with a history of sexually
transmitted disease may present with acute epididymitis and
should be treated with antibiotics and anti-inflammatories.

Testicular trauma

The testicles sit outside the abdominal cavity and are protected
by scrotal skin, fasciae, and muscular layers. Theoretically,
they are more susceptible to external forces; however, their
mobility and tissue elasticity prevent trauma to a certain
extent. Blunt trauma (sports, playground injuries, falls, and
straddle trauma) is mostly seen in the pediatric population, as
opposed to penetrating scrotal trauma (gunshot injuries, road
accidents, sharp materials) seen in adults. At presentation,
the scrotum may be enlarged, firm, and painful, and have
skin bruising or laceration, depending on the mechanism of
trauma. Hematocele and hematoma may be present.
Ultrasound is the best imaging test for assessment of
testicular trauma and may show parenchymal fracture or
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rupture of the tunica albuginea. Despite being operator-
dependent, ultrasound can have a specificity and sensitivity
of around 75-95% for diagnosing testicular rupture;'®'* Lee
et al reported that in a series of 70 trauma cases, operative
and ultrasound findings matched in almost 100%."
Management depends on the severity and type of trauma.
Over the last two decades, we have seen a change in the
management of blunt testicular trauma, with less surgical
exploration and a more conservative approach. Penetrating
trauma should be explored to repair injured tissues, avoid
infection, correct anatomy, and preserve testicular function.

Varicocele

Varicoceles occur in 15% of adolescent males and rarely
before puberty.?® They are primarily left-sided due to the left
spermatic vein inserting to the left renal vein at a 90° angle.
Varicoceles most commonly present as incidental findings in
adolescents, although some may have dull, aching testicular
pain or cosmetic embarrassment as an indication for surgery.
How does one decide on intervention in the asymptomatic
adolescent with a varicocele? Most studies looking at semen
parameters focus on late adolescence and early adulthood,
and indications for surgery would be consistent with that in
the adult population. In the younger adolescent, the concept
of testicular volume as a surrogate marker for fertility is para-
mount. One may consider left testicular hypotrophy as an
indication for repair, as catch-up growth has been noted after
intervention.?' Left testicular hypotrophy has been defined as
a differential volume of 10-20% (RTV-LTV/RTV x 100) or
2-3 ml smaller as compared to the right. Testicular volumes
may be calculated using an orchidometer or ultrasound. Care
must be exercised in early puberty, at which time differential
testicular growth can be seen, and with followup, significant
catch-up growth can occur spontaneously. We and others
have shown that in early adolescents with varicocele and
15-20% testicular size discrepancy, spontaneous catch-up
growth may occur in 50-70% of cases, sparing many unnec-
essary surgeries.”>>> However, by Tanner stage 5, individuals
with left varicoceles and 20% or greater left testicular asym-
metry have total motile sperm counts <20 million (abnormal
by World Health Organization [WHO] criteria) in 67%.24 Can
we identify these individuals earlier and possibly improve
their outcome? Van Batavia et al use peak retrograde flow
(PRF) in the left spermatic vein, as determined by Doppler
ultrasound, to aid in their decision-making. They have found
a combination of 20% or greater asymmetry in combination
with PRF of 38 cm/second or greater (“20/38 harbinger”) to be
strongly associated with persistent or progressive asymmetry,
regardless of Tanner stage at assessment.?> In such patients,
they advocate surgical intervention. Once a decision for inter-
vention is made, the procedure may vary from a high-mass
ligation of the spermatic cord proximal to the vas, to that of

a microscopic subinguinal varicocelectomy. The pros and
cons of the varied approaches are beyond the scope of this
discussion (see specific article in this supplement). The pater-
nity outcomes after adolescent varicocele repair are hard to
come by, but a 75% paternity rate was reported in men who
had undergone varicocelectomy at age 15-19 for abnormal
semen parameters.’® However, this data must be tempered
by that from Belgium, where screening for varicocele in high
school is routine. Adolescents are then offered observation or
antegrade sclerotherapy. Of the observation group, the pater-
nity rate was 85% (61/72) vs. the sclerotherapy group at 79%
(67/86) (p>0.05). This paternity rate did not differ between
the groups even when the left testis was smaller.?” Thus, the
picture is less than clear, and the choice for or against surgical
intervention should involve a fulsome discussion of the above
issues with the young man and/or his parents. At the very least,
followup with sequential testicular volume measurements to
determine whether left testicular hypotrophy is persistent and/
or worsening, should be recommended. Older adolescents or
young adults could also be offered semen analysis as another
tool in the decision-making armamentarium.

Epididymal cysts

Epididymal cysts are benign and seen in 5-20% of children
and adolescents. They are commonly detected when ultra-
sound is done to assess scrotal pain or mass.?® Such cysts are
rarely the cause of pain and, in many cases, are incidental.
There is some evidence that epididymal cysts may be part
of the testicular dysgenesis syndrome, whereby endocrine
disruptors can influence the development of the male geni-
talia in the embryo. This would explain the association of
epididymal cysts with cryptorchidism and their well-known
occurrence in the setting of maternal diethylstilbestrol (DES)
ingestion. There is also an association with vasal obstruction,
as seen in cystic fibrosis and with genetic conditions such
as Von Hippel Lindau disease.? In many cases, the term
epididymal cyst is used interchangeably with spermatocele.
The latter can only occur post-pubertally and can be distin-
guished from the former only by aspiration and detection
of sperm in the aspirate. In most cases, epididymal cysts
can be managed conservatively and may remain stable or
spontaneously regress.?® If sizeable and causing cosmetic
distress or pain, they can be surgically excised.

Hydroceles

Hydroceles in the pediatric age group are generally of
three types. Communicating hydroceles comprise a patent
processus vaginalis, which allows fluid to move between
the peritoneal cavity and the tunica vaginalis surrounding
the testis. Non-communicating hydroceles comprise fluid
within the tunica vaginalis surrounding the testis, with an
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obliterated processus vaginalis proximally. Hydroceles of
the cord comprise fluid along the spermatic cord between
an obliterated processus vaginalis proximally and obliter-
ated tunica vaginalis distally. Distinguishing between the
types of hydrocele is important, as their management varies.
Communicating hydroceles will often fluctuate in size and in
the ambulatory child, may be minimal in the morning and
increase in size as the day progresses. The fluid can usually
be reduced with gentle pressure and the testis palpated. If
significant groin swelling is present on history and/or an
inguinal mass is appreciated on exam, then the patient likely
has an indirect inguinal hernia, which is more the realm of
the pediatric surgeon. Ultrasound is not a useful adjunct in
diagnosis of communicating hydroceles/inguinal hernias.
Communicating hydroceles have a tendency to resolve
within the first year or two of life and, therefore, surgical
management should be postponed until past that time. An
inguinal approach with high ligation of the patent proces-
sus vaginalis and drainage of the fluid surrounding the testis
is generally undertaken.?® Non-communicating hydroceles
tend not to vary in size, but may increase in volume over
time. Usually, they are tense and the underlying testis is not
easily palpated. Since such hydroceles may be secondary
to underlying testicular pathology (inflammation, tumour)
and if the testis cannot be palpated, scrotal ultrasound is
indicated to assure normalcy of the gonad. If present in
infants and children, they may resolve. If not, they can be
approached inguinally to ensure no communication is pres-
ent. In adolescents, they usually persist or increase in size,
and if they cause discomfort or cosmetic embarrassment,
then a scrotal hydrocelectomy is indicated. Hydroceles of
the cord are unlikely to resolve and are usually approached
by inguinal exploration after one year of age.*'

Scrotal anomalies

The scrotum forms by fusion of the fetal labioscrotal folds
under the influence of dihydrotestosterone between 8-16
weeks of gestation.’? This explains the association of bifid
scrotum with severe hypospadias, as hormonal factors are
likely at play. In addition, the labioscrotal folds may fail to
migrate infero-medially, resulting in penoscrotal transposi-
tion. These scrotal anomalies are usually corrected at the
time of hypospadias repair. The occurrence of midline scro-
tal cysts is also accounted for by this fusion of embryologi-
cal anlagen. Such cysts occur along the median raphe and
may be surgically excised or left in situ, depending on the
parental preference. Scrotal hypoplasia is most commonly
the result of bilateral undescended testes and is not a primary
scrotal anomaly. The occurrence of scrotal ectopy is rare
and may be related to abnormal migration of the guber-
naculum. The ectopic location may be suprainguinal (most
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common), infrainguinal, and perineal. Such anomalies are
associated with cryptorchidism, inguinal hernia, and bladder
exstrophy. There is a significant association with ipsilateral
upper urinary tract anomalies and, thus, a renal ultrasound
is indicated.’® As can be seen, scrotal anomalies, with the
exception of midline cysts, are rarely isolated problems.
The need for further investigations to rule out such issues as
disorders of sexual differentiation or upper tract anomalies
will depend on the clinical presentation.
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