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INTRODUCTION

Germ cell tumor of the testis is the most common testicular
pathological entity. Therefore, all suspicious testicular masses
should be evaluated by physical examination, imaging and
serum tumor markers (STMs). However, practicing urologists
should be familiar with benign and malignant non-germ cell
testicular masses for a thorough evaluation of the patient. It is
important to be knowledgeable about the evaluation, treatment
and pathological characteristics of these tumors since manage-
ment can differ from the more common germ cell tumors (see
table). This Update presents the different management strate-
gies for adult non-germ cell tumors of the testis and scrotum.

BENIGN TESTICULAR/PARATESTICULAR
LESIONS

Benign testicular lesions are typically found incidentally and
follow an indolent course. In clinically confusing scenarios,
surgical management can be diagnostic and therapeutic.
Epidermoid and dermoid cysts. Patients with testicular epider-
moid and dermoid cysts most commonly present with a pain-
less testicular mass. These cysts are now considered a subtype of
prepubertal-type teratoma. These tumors are considered benign
and comprise 14% of childhood and 2% of adult testicular
neoplasms.'? Ultrasound (US) of the testicle often reveals the
classic “onion ring” like laminated appearance (fig. 1). Figure 2

Figure 1. Ultrasound image of epidermoid cyst. Note classic
“onion skin” appearance without Doppler signal. Reprinted
with permission from Kern SQ, Speir RS, Akgul M et al: Rare
benign and malignant testicular lesions: histopathology and
management. Curr Opin Urol 2020; 30z 235.

Figure 2. Epidermoid cyst of testis. Recently recognized as
subtype of prepubertal-type teratoma, these lesions are not
associated with germ cell neoplasia in situ or isochromosome
12p, and are invariably benign. Well-circumscribed cysts lined
by squamous epithelium contain concentric keratin debris. Cyst
wall does not include adnexal structures such as hair follicles.
A, H&E, reduced from x20. B, H&E, reduced from x100.
Reprinted with permission from Kern SQ, Speir RS, Akgul M et
al: Rare benign and malignant testicular lesions: histopathology
and management. Curr Opin Urol 2020; 30: 235.

demonstrates on hematoxylin & eosin staining the keratinized
debris produced within a unilocular cystic mass that is common
with these tumors. Epidermoid cysts differ from dermoid cysts
in that they lack adnexal structures. Testicular dermoid cysts are
a rare benign variant of cystic teratoma analogous to what is
seen in the ovary. While they share the similar findings of the
presence of diverse tissue types with postpubertal teratomas (ie
intestinal mucosa, cartilage and bone), they lack the cytologi-
cal atypia seen in postpubertal teratomas and by definition are
not associated with germ cell neoplasia in situ.* Unlike mature
teratomas, epidermoid cysts lack isochromosome 12p and 12p
overrepresentation, so fluorescence in situ hybridization analy-
sis can be utilized in challenging diagnostic cases.* In very rare
cases, primary carcinoid tumors have been associated with both
epidermoid and dermoid cysts. However, they have a benign
clinical course, unlike primary atypical carcinoid tumors, which
can exhibit metastatic spread.’

Evaluation and management of epidermoid and dermoid
cysts are similar. Analysis of STMs is prudent, along with imag-
ing studies. Once normal tumor markers are confirmed and the
US imaging reveals an “onion ring” like appearance, ingui-
nal incision with temporary occlusion of the spermatic cord
followed by partial testis-sparing orchiectomy or enucleation
appears to be a reasonable and safe management option.*” For
patients not amenable to surgical management, surveillance
can be considered when classic characteristics are present.

Adenomatoid tumors. Adenomatoid tumors are responsible
for 30% of paratesticular masses and 1%-2% of testis mass-
es.? These tumors are usually asymptomatic and slow grow-
ing, and present as a painless scrotal mass. The tumors typically
present in patients during the third and fourth decades of life;
however, finding them in patients over 70 years of age has been
described.'® Evaluation and management involve obtaining
STMs and imaging. Pathological diagnosis of any intratesticular

ABBREVIATIONS: CAH=congenital adrenal hyperplasia, CNS=central nervous system, CT=computerized tomogra-
phy, DHEA=dehydroepiandrosterone, LCT=Leydig cell tumor, MRI=magnetic resonance imaging, OS=overall survival,
PET=positron emission tomography, R-CHOP=rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone,
RFS=recurrence-free survival, RMS=rhabdomyosarcoma, RP=retroperitoneal, RPLND=retroperitoneal lymph node dissection,
RT=radiation therapy, SCT=Sertoli cell tumor, STM=serum tumor marker, TSS=testis-sparing surgery
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vascular mass on imaging is recommended. Excisional biopsy is
both diagnostic and therapeutic. Testis-sparing surgery (TSS)
is increasingly being evaluated in tumors that have a benign
appearance or are isolated and non-palpable on imaging. In the
setting of small testicular masses less than 2.8 cm® and negative
tumor markers, Paffenholz et al suggest consideration of TSS
as this can accurately differentiate between benign and malig-
nant disease, with an 83% sensitivity and 89% specificity for
predicting malignancy.’ The decision regarding TSS vs radical
orchiectomy for small tumors should be made through a shared
decision-making process between the patient and physician
after discussion of the oncologic and surgical risks and benefits.

TESTICULAR SEX CORD STROMAL TUMORS

Tumors of the testis that arise from non-germinal epithelium are
classified as sex cord stromal tumors. They comprise 3%—-5% of
all testicular masses, with the most common being Leydig cell
tumors (LCTs), and also include subtypes of Sertoli cell tumors
(SCTs) and granulosa cell tumors.

LCTs. LCTs of the testis are rare sex cord stromal tumors
that arise from the hormone secreting Leydig cells within the
testis. Overall, they make up 1% of testicular tumors but are
the single most common sex cord stromal tumor, accounting
for 75% of the diagnoses in this group.!! Masses may be bilat-
eral in 3% of cases. While LCTs can exist at any age, classically
a bimodal age distribution has been described with different
presenting signs. In about 20% of cases, prepubertal males pres-
ent with isosexual pseudoprecocity due to excessive androgen
production. This is characterized by deepening of the voice,
appearance of body hair, penile enlargement and advanced
bone age.!? They often do not have a palpable mass on exami-
nation, and US may even be insufficient to locate the source of
excessive androgen production. Ultimately, differential testicu-
lar vein sampling may be required for a lateralizing diagnosis.
This contrasts to adult patients, with an incidence peaking
between 30 and 35 years old, who often present with a painless
testicular mass and gynecomastia in 15%-30% of cases. LCTs
have been associated with Klinefelter’s syndrome, hereditary
leiomyomatosis and renal cell carcinoma.”®* While the vast
majority of LCTs are benign, clinically malignant tumors may
develop metastases in 10% of cases. Other than the presence
of metastasis, there appears to be no single histomorphological
indicator for malignant LCTs." Tt has been suggested that the
presence of the following criteria may be indicative of LCTs
that tend to metastasize: infiltrative borders, tumor size >5 cm,
moderate or severe nuclear atypia, necrosis, lymphovascular
invasion and >5 mitosis per 10 high-power fields (fig. 3).!%7

For the 90% of LCTs that are clinically localized to the testis,
orchiectomy is often curative. Partial orchiectomy of peripheral
masses <2.5 cm has been suggested as a safe option.” Overall,
the cancer-specific mortality is <2%, with a 5-year survival of
>90%." In fact, Laclergerie et al demonstrated that TSS, when the
diagnosis is confirmed by frozen section, does not compromise
oncologic outcomes in regard to relapse-free survival if no risk
factors are present.”’ Metastatic LCTs most commonly involve
the retroperitoneal (RP) lymph nodes but can also spread to the
lung, liver, bone and kidney.?! Most reports describe the pres-
ence of metastases within the first 2 years of diagnosis; however,
prolonged followup may be warranted as some patients have
presented with metastatic disease 17 years after diagnosis.”>*
These tumors typically are chemoresistant, and surgical extirpa-

Figure 3. Photomicrographs of malignant LCT with known
locally advanced disease. A, in low power, some areas of
neoplasm form nodular aggregates that are separated by
fibrous septa, which is common growth pattern in benign
Leydig tumors. H&E, reduced from x20. B, high-power view
highlights moderate pleomorphism with strikingly increased
mitotic figures (arrows). H&E, reduced from x200. Reprinted
with permission from Kern SQ, Speir RS, Akgul M et al: Rare
benign and malignant testicular lesions: histopathology and
management. Curr Opin Urol 2020; 30: 235.

tion is the preferred approach. Overall, the prognosis for patients
with metastatic LCT appears to be quite poor. As such, Calaway
et al recently suggested that prophylactic primary retroperito-
neal lymph node dissection (RPLND) should be considered in
the setting of 1 or more pathological predictors of malignancy.'s
The degree of increased risk based on predictors of malignancy
is difficult to determine due to the rarity of the disease. However,
most series show metastatic LCTs have at least 3 pathological
risk factors.'*!” In a recent meta-analysis including 1,375 patients
with LCT, Fankhauser et al were able to design risk tables for
metastatic disease with model AUCs of 0.932* The authors
consolidated the pathological risk predictors into 1 variable (yes/
no) since clinicopathological risk factors were not reported in all
studies. The presence of a protective pathological variable was
also identified (presence of Reinke crystals, lipofuscin or gyne-
comastia). Age 42 years and tumor diameter 3 cm were identi-
fied as ideal cut points for localized and metastatic disease. The
authors estimate >90% risk of metastatic disease in patients age
=42 years, tumor size =3 cm, presence of at least 1 risk factor and
absence of a protective factor, compared to less than 5% when
the inverse values are present.

SCTs. SCTs of the testis are the second most common sex
cord stromal tumor, although they are still quite rare, repre-
senting only 0.4%-1.5% of testicular masses.”® While they
can occur at any age, with 15% presenting in children, they
typically present in the third or fourth decade of life (mean
age 39 years).? As with other sex cord stromal tumors, SCT's
classically present as a painless testicular mass. These cases
may also present with erectile dysfunction or gynecomastia
due to exogenous estradiol production. On US, they generally
appear as well-defined hypoechoic lesions without any distin-
guishing features from other benign or malignant testicular
lesions. Initial management of these lesions is orchiectomy
or TSS for small peripherally located lesions when intraop-
erative frozen section confirms SCT. Approximately a third
of patients have an associated genetic syndrome or endocrine
abnormality,”’” the most common being the autosomal domi-
nant Peutz-Jeghers syndrome, characterized by mucocutane-
ous pigmentation and hamartomatous intestinal polyposis,
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and Carney syndrome, leading to myxomas of the skin, soft
tissue and heart. Cushing’s disease, pituitary adenomas and
schwannoma can also occur.

Clinically, malignant SCT is rare, occurring in only 15% of
cases. Malignancy can only be accurately diagnosed in the
presence of metastases. Due to this and the chemoresistant
and radioresistant nature of this tumor, the prognosis is quite
poor.”® These tumors, as with a majority of other malignant
testis tumors, classically metastasize to the RP lymph nodes.
Primary RPLND has been suggested when RP disease is pres-
ent, although Calaway et al demonstrated poor recurrence-
free survival (RFS) and overall survival (OS) in all patients in
their series who developed RP disease recurring after a mean
of 9.7 months and dying of disease 29.8 months after surgery.'
As such, it was their recommendation to consider primary
RPLND for all patients with clinical stage I disease before
disease spread to the retroperitoneum when they have 1 or
more adverse pathological features on orchiectomy (infiltrative
borders, tumor size >5 cm, moderate or severe nuclear atypia,
necrosis, lymphovascular invasion and >5 mitoses per 10 high-
power fields). Similar to LCT, early consideration of RPLND
for resection of potential micrometastatic disease can be exer-
cised due to the poor prognosis of sex cord stromal tumors.!**

Granulosa cell tumors. Granulosa cell tumors have 2 subtypes:
juvenile and adult-type. This tumor is the most common
testicular mass among males less than 6 months of age.”” The
juvenile type is considered to be a benign entity as there have
been no reported cases of metastatic disease in this age group.
In the postpubertal male, the majority present with a painless
mass.* The mass may produce estradiol, which can account for
the bilateral painless gynecomastia in 17% of men.*! There are
no ultrasonographic characteristics that have been shown to
clearly distinguish granulosa cell tumors from other testicular
masses, both benign and malignant.*

Adult granulosa cell tumors may exhibit malignant features
in 25% of cases. Even after orchiectomy, the only histopatho-
logical criteria shown to be associated with malignancy was size
>5.0 cm; patient age, mitotic activity, tumor necrosis and the
presence of gynecomastia did not predict malignant behavior.®
In regard to both treatment and surveillance recommendations,
the literature is inconclusive based on low numbers of reported
cases. While slow growing, they have the potential to metasta-
size many years after the initial diagnosis. A review of previous
studies estimated the metastatic frequency is 16%.* Sites of
metastasis include the RP lymph nodes, liver, bone and lungs.
Patients presenting with distant metastatic disease outside the
retroperitoneum have a very poor prognosis. Hammerich et
al found that all 3 patients presenting with disease outside the
retroperitoneum progressed quickly and died of disease. This is
in contrast to patients presenting with metastases to the retro-
peritoneum only, which may allow for surgical treatment, thus
leading to a more durable response.”> Men who undergo orchi-
ectomy demonstrating granulosa cell tumors should undergo
extended followup due to the delayed metastatic potential.

MISCELLANEOUS BENIGN TUMORS

Lipomas are the most common benign paratesticular tumor
across all ages (45% ).’ They are usually located along the sper-
matic cord. US reveals a homogeneous hyperechoic lesion, and
computerized tomography (CT) and magnetic resonance imag-
ing (MRI) may be used to help exclude liposarcoma in large
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lesions. Features that suggest liposarcoma include increased
patient age; lesion size >10 cm; presence of thick septa; pres-
ence of nodular, globular or non-adipose mass-like areas; and
decreased fat composition (less than 75% fat).’® Gaskin and
Helms prospectively reviewed 126 grossly fatty masses and
showed MRI was 100% specific for lipoma whenever a grossly
fatty mass had few or no thin septa or no enhancement, and
minimal or no areas of high T2 signal.¥” Local excision of a
lipoma is reserved for symptomatic relief.

Testicular hemangiomas are rare, can occur at all ages and
have no associated factors predisposing to their develop-
ment.””® While infantile hemangiomas are common, testicular
hemangiomas comprise less than 1% of cases, typically have a
rapid postnatal growth and spontaneously regress during child-
hood.”™ They are usually asymptomatic but can cause pain,
bleeding or ulceration. Ulceration of infantile hemangiomas
occurs in 5%-13% of cases, and while testicular hemangiomas
are normally deep tumors with a far lower risk of ulceration,
this is a potential complication to consider with increased size
or close involvement of the scrotal skin. Testicular hemangio-
mas can appear as a varicocele; however, most lesions exhibit
sonographic features similar to malignant tumors, appearing as
focal hypoechoic lesions with increased vascularity.* Surgical
excision is diagnostic and therapeutic.

Testicular adrenal rest tumors can be seen in adrenogenital
syndrome. They tend to appear as bilateral masses in patients
with underlying congenital adrenal hyperplasia (CAH).* They
often present before age 9 years due to symptoms related to
CAH (vomiting, diarrhea, dehydration, enlargement of the
genitalia or sexual precocity); however, patients may present
at later ages should CAH be in the mild salt-preserving form.*
In the adult population, adrenogenital syndrome should
be suspected in males presenting with infertility and bilat-
eral testicular masses.* These benign masses are a diagnos-
tic dilemma both clinically and pathologically, and are often
identified after orchiectomy, particularly if CAH is unrecog-
nized. The diagnosis can be facilitated by laboratory evalua-
tion finding elevated adrenocorticotropic hormone, urinary
17KS, 17-hydroxyprogesterone, elevated serum testosterone,
dehydroepiandrosterone (DHEA) and androstenedione.*
Pathologically, they are frequently mistaken for LCTs due
to the overlapping histological characteristics.** Testicular
adrenal rest tumors regress in up to 75% of cases with steroid
replacement therapy, obviating the need for surgical therapy.*
In patients with non-hormone responsive tumors, orchiec-
tomy was traditionally performed, although reports of TSS
or observation have demonstrated a safe alternative to this
paradigm.*4> A TSS approach is an important consideration,
especially in cases of bilateral masses, since males with CAH
are potentially fertile.

RARE MALIGNANT TUMORS

While non-germ cell tumors are more commonly attributed to
metastatic disease to the testicle, it is important to be familiar
with rare primary non-germ cell tumors seen in practice. All
suspicious testicular masses should be evaluated by physical
examination,imaging and STMs. Surgical management through
the inguinal approach should be considered in all patients with
concerning testicular masses on examination or radiographic
studies. High ligation of the spermatic cord to the level of the
internal inguinal ring should be maintained. A TSS via inguinal



RT TESTICLE

Figure 4. Ultrasound images of heterogeneous testicle replaced
by mass (arrow) associated with large hydrocele (asterisk).
Vascular flow was present. Pathology revealed testicular RMS.
RT, right.

approach with temporary occlusion of the spermatic cord can
be considered in highly selected patients with small testicu-
lar masses (<2 ecm) with equivocal US/physical examination
findings; negative STMs; congenital, acquired or functionally
solitary testis; or bilateral synchronous tumors after thorough
counseling of the risks and benefits during the shared decision-
making process with the patient.*

Sarcomas. There are many rare types of primary sarcoma seen
in the paratestis and testis arising from mesenchymal, epithelial
and mesothelial cells, most commonly from the epididymis,
spermatic cord and tunica vaginalis; however, intratesticular
sarcomas have been described.””*® These sarcomas include lipo-
sarcoma, embryonal or alveolar rhabdomyosarcoma (RMS),
leiomyosarcoma, myosarcoma, chondrosarcoma and osteosar-
coma.”®* They most commonly present as an enlarging painless
testicular mass. US is non-specific and typically shows disorga-
nized, possibly infiltrative, solid masses with heterogeneity and
hypervascularity, which can be associated with a hydrocele or
thickening of the tunica vaginalis (fig. 4).° Obtaining an MRI
may be useful in differentiating the structures involved for stag-
ing, and even gadolinium-enhanced imaging can aid in differ-
entiating a benign cystic lesion and a cystic neoplasm.’=3 It is
critical to rule out metastatic spread to the testicle, and orchi-
ectomy is occasionally performed to obtain tissue diagnosis
depending on the location of the primary sarcoma. Histological
analysis reveals a highly vascular tumor with stromal elements
consistent with the sarcoma type. For instance, testicular lipo-
sarcoma will have atypical hyperchromatic nuclei with fibrosis
and adipose tissue (fig. 5).

Figure 5. A, well-differentiated liposarcoma is most common
sarcoma of paratestis. H&E, reduced from x40. B, delicate fibro-
sis is intermingled with adipose tissue with frequent atypical
hyperchromatic nuclei (arrows) inside fibrous tissue (or adipose
tissue, not shown). H&E, reduced from x100. C, occasionally,
dedifferentiation occurs in this entity, mostly in undifferenti-
ated pleomorphic lipoma morphology, with large bizarre cells
with marked anisocytosis and increased mitosis. H&E, reduced
from x200. Reprinted with permission from Kern SQ, Speir RS,
Akgul M et al: Rare benign and malignant testicular lesions:
histopathology and management. Curr Opin Urol 2020; 30: 235.

Due to the rarity of paratesticular or testicular sarcomas,
established management and long-term followup are still
unclear. Inguinal orchiectomy with high ligation of the spermatic
cord, with care to ensure negative margins, is recommended for
primary sarcomas. In patients with a positive margin after the
initial resection, aggressive wide re-resection of positive margin,
and even hemiscrotectomy in certain cases, has improved
disease-free survival and OS.*3 The importance of obtain-
ing negative margins cannot be overemphasized. Khandekar et
al showed in 25 cases of paratesticular liposarcoma that local
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RFS is negatively impacted by positive margins, with 29% vs
100% RFS at 3 years, despite radiation therapy (RT) in those
with positive margins.®® Adjuvant radiation has shown efficacy
in decreasing rates of local recurrence in extremity sarcomas;
however, this does not translate into definitive local control
for non-extremity soft tissue sarcomas.> With regard to para-
testicular sarcomas, the rarity of the disease makes it hard to
determine if radiation has a therapeutic benefit. Coleman et al
reported no therapeutic benefit with adjuvant radiation in their
retrospective review of 21 patients.*” Conversely, Catton et al”’
had 100% local control of disease in 6 patients, and Cerda et
al*® observed no recurrence in all 5 patients at 18-month median
followup. However, conclusions are difficult to draw due to the
small number of patients in these studies. Likewise, chemo-
therapy has not proven beneficial.***35* The surgical manage-
ment of sarcoma varies based on the type of sarcoma. RPLND
usually is not beneficial unless there are suspiciously enlarged
nodes on imaging or in cases of RMS, which have a significant
propensity to spread to the retroperitoneum in 40%-60% of
patients. Conversely, the more common subtypes, liposarcomas
and leiomyosarcomas, spread and recur by direct invasion.336%6!
As previously discussed, the management of RMS slightly
differs from that of other sarcoma subtypes due to the higher
propensity for metastasis to the retroperitoneum. The majority
of literature stems from the pediatric population where parates-
ticular RMS accounts for 12% of all pediatric scrotal tumors.”
Poor prognostic indicators include alveolar histology, age older
than 7 years, unresectable RP disease, and distant metastatic
spread.” Historically,a RPLND in these patients at the time of
diagnosis was controversial. Certain centers considered a RP
dissection therapeutic in addition to contributing to improved
staging, while some argued that chemotherapy alone is able to
eradicate micrometastases.®*% Investigators at Indiana Univer-
sity reviewed their experience with 19 patients over 14 years
of age from 1980 to 1997 with negative lymphadenopathy on
imaging or RP only disease, finding a thorough RP resection in
conjunction with multiagent chemotherapy was effective with
17 patients (89%) disease-free at a mean of 6.4 years while 2
patients died of disease that recurred outside of the retroperi-
toneum.* One quarter to three-quarters of patients have lymph
node metastases at presentation, leading the IRSG (Intergroup
Rhabdomyosarcoma Study Group) to establish guidance for
treating these rare tumors. RPLND and multiagent chemo-
therapy with vincristine, actinomycin D and cyclophosphamide
after radical inguinal orchiectomy is now recommended in
males greater than 10 years old, regardless of stage, and boys
younger than 10 years with evidence of RP disease.”” The risk-
based IRSG treatment protocols are comprehensive; however,
a thorough RPLND with an RO resection is a favorable prog-
nostic factor that may save the patient RT and the addition of
topotecan or irinotecan to the chemotherapy protocol.%
Adenocarcinoma of the rete testis. Adenocarcinoma of the
rete testis is a rare tumor with fewer than 100 cases reported
and tends to occur in men over the age of 60 years.®*® Most
patients present with a mass or testicular swelling (66%),
hydrocele (36%) and pain (22%).% It is a locally aggressive
neoplasm, with more than half of cases metastatic at diagno-
sis.”” It has a poor prognosis, with 3- and 5-year disease-free
survival of 45%-49% and 13%-20%, respectively.®"%
Nochomovitz and Orenstein refined the diagnostic criteria to
include: absence of histologically similar extrascrotal tumor that
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could be the primary site, tumor centered in the hilum of the
testis, morphology incompatible with any other type of testicu-
lar or paratesticular tumor, and immunohistochemical exclu-
sion of other possibilities.®® Appropriate evaluation includes
tumor markers (which will yield negative results), scrotal US
and staging imaging evaluating for metastatic disease. The
clinical applicability of positron emission tomography (PET)-
CT is debatable as some have reported improved detection
of RP disease metastasis over conventional CT, while others
have reported metastatic disease found in the landing zone at
RPLND in the setting of normal PET-CT imaging.**"

The rarity of the disease makes the establishment of defini-
tive management recommendations difficult; however, several
reports suggest poor response rates to systemic chemotherapy
and RT.%7172 The hilar location, with its proximity to lymphat-
ic drainage, and the low to intermediate proliferative index,
as reflected by mitotic rate and Ki-67 are potential reasons for
metastasis and resistance to chemotherapy or RT.® Although
radical orchiectomy alone in patients may have some benefit, a
full bilateral RPLND for localized disease and surgical removal of
resectable distant disease are recommended.®> One study found
that of patients who underwent full template RPLND 5/5 were
disease-free at a mean of 33 months (1 patient was found to have
low volume disease in a single lymph node) compared to only 2
of 6 patients treated with orchiectomy alone for local disease.”
While orchiectomy may be curative, there is no way to predict
which patients will respond to orchiectomy alone, thus highlight-
ing the importance of RPLND before clinical stage II metastasis
develops. Sanchez-Chapado et al performed a meta-analysis of
40 cases and found higher 3-year OS in those who underwent
RPLND vs those who did not have RP surgery (83% vs 42%, log
rank p=0.03).% The group also found that organ-confined disease
smaller than 5 cm was an independent predictor of survivability
but was not associated with tumor stage or histological growth
pattern (nodular infiltrating vs predominantly cystic).®

Mesothelioma. Mesothelioma of the testicle and parates-
ticular structures is a rare neoplasm of mesenchymal origin. It
represents less than 5% of mesotheliomas, which have more
common origins from the mesothelial lining of pleural or peri-
toneal cavities.”? Patients most commonly present between
the sixth and eighth decade of life with a painless intrascrotal
mass, with a hydrocele present in over half of cases.”*” Evalu-
ation includes US imaging for metastatic disease and tumor
markers. This malignancy is often found intraoperatively or
postoperatively after hydrocelectomy, inguinal herniorrhaphy
or scrotal exploration as it usually mimics common inguinal or
scrotal disease and goes unrecognized.”> In our experience, we
have not noted reproducible US findings pathognomonic for
mesothelioma. Several prognostic factors have been identified,
including age >60 years at diagnosis, presence of metastatic
disease at diagnosis and asbestos exposure.”>”*’

A recentreview including 113 patients from 1973 to 2015 iden-
tified that 5-year OS vs disease-specific survival for all patients
was 49% vs 58%, and 10-year OS vs disease-specific survival
was 33% vs 45%.™ Furthermore, biphasic mesotheliomas were
associated with worse OS compared to general mesotheliomas
and epithelioid subtypes, in addition to the finding that tumors
greater than 4 cm were associated with significantly worse
oncologic outcomes. Aggressive surgical excision along with
combination pemetrexed and cisplatin chemotherapy is the
predominant therapy of choice.”>” While there are limited data



on RT for testicular and paratesticular mesothelioma, there is
no evidence of prolonged survival in pleural mesothelioma, and
thus this approach is largely reserved for palliation.™&

Primary testicular lymphoma. Primary testicular non-Hodg-
kin lymphoma accounts for approximately 9% of testicular
neoplasms and is the most common testicular malignancy in
the elderly.® Patients most commonly present clinically with
unilateral painless scrotal swelling, sometimes with sharp
scrotal pain or hydrocele. Bilateral testicular involvement is
detected in up to 35% cases at the time of diagnosis.® Testicular
lymphoma commonly disseminates to other extranodal organs,
such as the contralateral testis, central nervous system (CNS),
lung, pleura and Waldeyer’s ring soft tissue.’'# Since primary
testicular lymphoma develops in an immune-privileged site
behind the blood-testis barrier, there is a higher risk of CNS
or contralateral testicular relapse.** Outside of radical orchiec-
tomy, the role of surgery is limited to palliation of symptoms or
to relieve upper tract obstruction in patients with large volume
RP disease.

For patients with limited disease, the recommended first-
line treatment is rituximab, cyclophosphamide, doxorubicin,
vincristine and prednisone (R-CHOP), with CNS prophylaxis
consisting of intrathecal methotrexate and prophylactic irradia-
tion of the contralateral testis (30 Gy), and stage II patients also
receiving RT (30-36 Gy) to regional lymph nodes.*-* With this
regimen, Vitolo et al published the largest prospective multi-
center trial showing 52 patients (98%) achieved a complete
response, and with a median followup of 65 months the 5-year
progression-free survival was 74% and OS was 85%.% The regi-
men decreased the cumulative incidence of CNS relapse at 5
years to 6% from the previously observed 5- and 10-year rates
of 20% and 35%, respectively.®*¥’ The absence of contralateral
testis relapses in this trial confirmed the efficacy of prophy-
lactic RT to the contralateral testis. In a previous multicenter
retrospective trial by the International Extranodal Lymphoma
Study Group involving 373 patients, prophylactic RT reduced
contralateral testis relapse to 8%, compared to 35% in those
not irradiated.®” Should relapse occur, a contralateral orchiecto-
my is recommended. For patients initially diagnosed with bilat-

eral testicular lymphomas, a bilateral orchiectomy is performed
followed by R-CHOP and CNS prophylaxis.

CONCLUSION

Diagnosis and management of rare benign and malignant
testicular tumors vary widely. However, the initial evalua-
tion and diagnosis should be consistent with those of germ
cell tumors with regard to examination, laboratory analysis
and imaging. Regardless of pathology, continued patient self-
testicular examinations should be emphasized. Management
should adhere to oncologic principles. Vascular intratesticular
masses should be considered malignant until proven other-
wise by pathological analysis. Malignant non-germ cell tumors
display biologically aggressive characteristics, which often drive
poor recurrence and survivability outcomes. As our knowledge
of these diseases increases, hopefully this will lead to improve-
ments in management and prognosis.

DID YOU KNOW?

e  All suspicious testicular masses should be evaluated
by physical examination, imaging and serum tumor
markers.

e Sex cord stromal tumors are typically chemoresistant,
and surgical extirpation is the preferred approach.

e Due to the rarity of sarcomas and the difference in
management between subtypes, patients should be
treated by an experienced multidisciplinary team of
sarcoma specialists.

e Imaging characteristics of benign and malignant
non-germ cell tumors are often indistinguishable and
can have a similar appearance to testicular germ cell
tumors.

e  Surgical management through an inguinal approach
should be considered in all patients with concerning tes-
ticular masses on examination or radiographic studies.
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Table. Assessment of all tumors involved examination, STMs and radiographic imaging

Presenting Pathological Charac- | Metastatic
Tumor Symptoms Radiographic Findings Treatment teristics Potential
Epidermoid and | Painless testicu- | “Onion ring” laminated | Radical or partial Surrounding germ Benign
dermoid cysts lar mass appearance on US orchiectomy cell neoplasia in situ
indicates malignant
postpubertal-type
teratoma
Adrenogenital Infertility, bilat- | Heterogeneous Steroid replacement, | Often have elevated | Benign
syndrome tumors | eral masses, hypoechoic intratesticu- | surgery if refractory | adrenocorticotropic
CAH lar mass hormone, DHEA,
testosterone,
17-hydroxyprogester-
one, androstenedione
Hemangiomas Usually asymp- | Can mimic malignant Surgical excision Risk of ulceration Benign
tomatic tumors with large tumors or if
close to scrotal skin
Adenomatoid Slow growing Vascular paratesticular Radical or partial 30% of paratesticular | Benign
tumors painless or intratesticular mass orchiectomy masses
paratesticular
mass
Sex cord tumors
Leydig cell Can have US may not show Radical orchiectomy, | Risk factors: >5 cm, 10%
excess andro- testicular mass, testicular | primary RPLND if necrosis, moderate/ malignant
gen production | vein sampling may be >1 risk factor present | severe nuclear atypia,
needed to lateralize lymphovascular
tumors invasion, infiltrating
margins, >5 mitotic
figures per 10 high-
power fields
Sertoli cell Can have Well-defined vascular Radical orchiectomy, | Risk factors: >5 cm, 15%
excess andro- mass on US, no discern- | primary RPLND if necrosis, moderate/ malignant
gen production | ible features from benign | >1 risk factor present | severe nuclear atypia,
or malignant tumors lymphovascular
invasion, infiltrating
margins, >5 mitotic
figures per 10 high-
power fields
Granulosa cell Most common | Well-defined vascular Radical or partial Adults need extended | Children—
in males <6 mass on US, no discern- | orchiectomy surveillance due to benign,
mos old ible features from benign metastatic potential adults—25%
or malignant tumors malignant
Sarcomas Testicular or Often associated with Radical orchiectomy. | Highly vascular tumor | Malignant
paratesticular | hydrocele or thickening | RPLND not benefi- | with stromal ele-
mass of tunica vaginalis. MRI | cial unless RP disease | ments consistent with
may be useful for staging | or RMS is present sarcoma type. RMS
has high propensity
for metastasis
Adenocarci- Testicular 50% metastatic at Radical orchiectomy, | Immunohistochem- Malignant
noma of the mass/swelling, | diagnosis RPLND istry is often needed
rete testis hydrocele, pain for diagnosis and
differentiation from
mesothelioma
Mesothelioma Often mimics No distinguishable US Aggressive surgical | Associated with Malignant
benign features resection with combi- | asbestos exposure
pathology nation chemotherapy
Primary testicu- | Most common | Vascular homogeneous | R-CHOP chemo- Disseminates to Malignant
lar lymphoma elderly testis intratesticular mass on | therapy, RT to contralateral testis,
malignancy UsS contralateral testis, | CNS, lung, pleura,
consider CNS and Waldeyer’s ring
prophylaxis
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A 2l-year-old man has a palpable right scrotal mass. Ultra-
sound reveals a 3 cm heterogeneous vascular mass in the
testicle. Acceptable surgical approaches include
transscrotal percutaneous biopsy for tissue diagnosis
open transscrotal orchiectomy/excision of the mass
orchiectomy via subinguinal incision

orchiectomy via inguinal incision with high ligation of
spermatic cord

e o

In patients diagnosed with Leydig cell tumors, primary
retroperitoneal lymph node dissection (RPLND) can
be considered in the setting of one or more pathological
predictors of malignancy, which include

a. absence of necrosis

b. limited nuclear atypia

c. primary tumor size greater than 2 cm

d. greater than 5 mitotic figures per 10 high-power field

An 1l-year-old boy with a paratesticular rhabdomyosar-

coma with no signs of retroperitoneal lymphadenopathy

on CT imaging should be managed with

a. surveillance, perform surgery when lymphadenopa-
thy is observed

b. bilateral nerve-sparing RPLND

c. bilateral nerve-sparing RPLND and pelvic lymph
node dissection

d. bilateral nerve-sparing RPLND and inguinal lymph
node dissection

A 43-year-old man is referred for surgical management

of a large left hydrocele. Other than progressing scrotal

enlargement limiting activity, the patient is asymptomatic.

Examination reveals a normal right testicle and cord struc-

tures and a large left hydrocele, limiting examination of

the left testicle. The next step is

a. scrotal support and non-steroidal anti-inflammatory
medications as needed.

b. serum tumor markers

c. scrotal ultrasound

d. percutaneous drainage of the hydrocele

A 24-year-old man had a 2 cm left testicular mass on physi-
cal examination. An ultrasound showed a heterogeneous
hypoechoic mass with vascular flow. Serum tumor mark-
ers were unremarkable. After a discussion of the treat-
ment options, risks and benefits, the patient underwent an
uncomplicated partial orchiectomy revealing an adeno-
matoid tumor. Following surgery, the management should
include

a. no further followup since the tumor is benign

b. continued routine self-testicular examination

c. periodic surveillance ultrasounds

d. radical orchiectomy
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