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Most neoplastic scrotal masses ultimately prove to be germ
cell tumours and are recognisable with routine haematoxylin
and eosin-stained sections. The differential diagnosis may be
focused, even before reviewing histological sections, by
knowledge of patient age, medical history, tumour site
(testicular vs paratesticular) and gross findings. Some cases
may prove to be diagnostically challenging, including rare
tumours, a common tumour with an unusual pattern, a
metastatic tumour, or a neoplasm with features that mimic
another tumour. Several morpho|ogico| patterns are seen with
some frequency and these generate recurring sets of differential
diagnostic considerations. These common patterns include
testicular tumours with a predominant diffuse arrangement of
cells with pale to clear cytoplasm, tumours with a glandular/
tubular pattern, tumours with a microcystic pattern and tumours
composed of oxyphilic cells. Intratubular proliferations of
atypical cells, paratesticular glandular and/or papillary
tumours, or tumours with spindle cell morphology can also be
challenging to diagnose correctly. In some problematic cases,
immunohistochemical staining may be useful to resolve these
differential diagnoses.
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a few demographic features may focus the

E ven before histological sections are reviewed,
differential diagnosis of a testicular neoplasm.

DEMOGRAPHIC INFORMATION AND
PRESENTING FEATURES

Patient age and tumour location (intratesticular vs
paratesticular) are two of the most important
features. In children the most likely diagnostic
possibilities include yolk sac tumour, teratoma and
sex cord-stromal tumours. Juvenile granulosa cell
tumour occurs almost exclusively in those less
than 6 months of age and commonly presents as a
congenital tumour.' On the other hand, yolk sac
tumour—the major differential diagnostic consid-
eration based on morphology—is distinctly rare in
boys under 6 months of age, as is teratoma. An
intratesticular neoplasm in an infant under
6 months old is therefore highly likely to represent
juvenile granulosa cell tumour. Paediatric para-
testicular tumours, especially those in the first
decade, are most likely to be rhabdomyosarcomas,
but some cases will fall into the paratesticular
glandular/papillary tumour differential diagnosis
or the spindle cell tumour differential diagnosis.

In young men with intratesticular tumours,
germ cell tumours and sex cord-stromal tumours
are the most likely diagnoses, with a marked
predominance of the former. Those in the second
and third decades are most likely to have non-
seminomatous germ cell tumours rather than pure
seminomas. Paratesticular tumours occurring in
this age group are likely to represent adenomatoid
tumours, sarcomas (especially rhabdomyosarcoma
and liposarcoma) or, less likely, metastases,
although rare entities such as the desmoplastic
round cell tumour also merit consideration.

In older patients, spermatocytic seminoma, sex
cord-stromal tumours, metastasis and lymphoma
should be placed at the top of the differential
diagnosis of an intratesticular mass. For parates-
ticular masses, as with those occurring in younger
men, metastases, adenomatoid tumour and sar-
coma should be considered the leading possibili-
ties.

Patient history may provide a clue to the
diagnosis. A history of undescended testis or a
previous diagnosis of a germ cell tumour or
intratubular germ cell neoplasia, unclassified type
(IGCNU) makes the possibility of a germ cell
tumour very high. A history of previous or current
carcinoma, lymphoma or leukaemia may prevent
misclassification of a secondary tumour as a
primary testicular neoplasm. These considerations
make it clear that it is essential that the treating
physician provides an adequate history to optimise
the possibility of an accurate interpretation.

Production of substances such as lactate dehy-
drogenase (LDH), a-fetoprotein (AFP) and human
chorionic gonadotropin (hCG) are important
because of their use as serum tumour markers.
Serum tumour marker data are commonly avail-
able before orchiectomy. LDH may be elevated in
seminomas and non-seminomatous germ cell
tumours. AFP is produced by yolk sac tumour
and correlates with the amount of yolk sac tumour
present in mixed germ cell tumours.” hCG is
produced by syncytiotrophoblast cells and serum
hCG levels are therefore raised in patients with a
tumour which has a choriocarcinoma component.
Serum hCG levels may also by increased in
seminoma and mixed germ cell tumours as syncy-
tiotrophoblast cells are commonly present in a

Abbreviations: AFP, o-fetoprotein; EMA, epithelial
membrane antigen; hCG, human chorionic gonadotropin;
IGCNU, intratuguklr germ cell neoplasia, unclassified type;
LDH, lactate dehydrogenase; PAP, prostatic acid
phosphatase; PLAP, placental alkaline phosphatase; PSA,
prostate specific antigen; RCC, renal cell carcinoma
associated antigen
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scattered fashion in these tumours. An increase in serum inhibin
levels has been described in patients with Leydig cell tumour,
Sertoli cell tumour® and large cell calcifying Sertoli cell tumours.*

Only a small minority of testicular tumours are endocrino-
logically active to the extent that they are clinically manifest.
The germ cell tumours are especially unlikely to produce
clinically significant levels of hormones, but rare cases of
androgen excess’ or gynaecomastia® resulting from hCG
production by syncytiotrophoblast cells have been reported.
Choriocarcinoma may be associated with gynaecomastia in 10—
20% of cases and this phenomenon results from hCG-mediated
stimulation of androgen production by Leydig cells with
subsequent conversion of the androgens to oestrogens by
aromatase within adipose and other tissues.”® hCG also has
thyroid stimulating activity, occasionally resulting in
hyperthyroidism.” Hypercalcaemia, probably due to production
of a parathyroid hormone-like substance, has been reported in
association with seminoma.’

Endocrinologically active tumours are more likely to be sex
cord-stromal tumours than germ cell tumours. In boys,
approximately 10% of cases of precocious pseudopuberty may
result from steroid hormone production by Leydig cell
tumours."” Gynaecomastia may be observed at presentation in
15% of adult men with Leydig cell tumours and in occasional
patients with Sertoli cell tumours or granulosa cell tumours."
Large cell calcifying Sertoli cell tumour may be associated with
hyperoestrogenaemia and gynaecomastia.'' While primary
testicular carcinoid tumours may occur, they are usually not
associated with the carcinoid syndrome."

Some genetic or congenital syndromes may be associated
with certain testicular neoplasms. The testicular “‘tumour” of
the adrenogenital syndrome results most commonly from 21-o-
hydroxylase deficiency which impairs cortisol secretion by the
adrenal cortex. The resulting increased adrenocorticotropic
hormone production by the pituitary causes hyperplasia of
endocrine cells within and adjacent to the testis.”” The mean
age of presentation is 23 years and, in most cases, the diagnosis
of adrenogenital syndrome is made before detection of a testis
mass, although the testicular abnormality may be the pre-
sentation in some cases. The patients have a salt-losing disorder
and bilateral involvement is invariable.'* Large cell calcifying
Sertoli cell tumours are sometimes associated with the Carney
complex and may therefore be bilateral, familial and associated
with other lesions such as cardiac myxomas, Cushing’s
syndrome and cutaneous hyperpigmentation. Intratubular
Sertoli cell proliferations may also be seen in Peutz-Jeghers
syndrome” '* and are commonly associated with gynaecomas-
tia secondary to aromatase production by the lesion, resulting
in conversion of androgens to oestrogen. Klinefelter syndrome
is associated with an increased frequency of germ cell tumours,
many of which are mediastinal, but testicular germ cell
tumours may also be seen.”

Aside from the general division of tumours into intratesti-
cular and paratesticular discussed above, careful attention to
the gross appearance of a tumour may provide clues to the
diagnosis. Seminomas, for example, are commonly composed
of one or multiple nodules of homogenous white or tan tissue
with scant associated haemorrhage, necrosis or cystic change.
Mixed non-seminomatous germ cell tumours are less homo-
genous in appearance and frequently have zones of haemor-
rhage or necrosis. If a teratoma component is present, cystic
change is common and cartilage may be grossly apparent. Pure
yolk sac tumour, such as may be seen in paediatric patients,
may be relatively homogenous and yellow in colour. Sex cord-
stromal tumours are highly variable in appearance but, as they
are steroid hormone-producing tumours, may also be yellow or
tan, reflecting the high lipid content.
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Histological examination of the testis uninvolved by the
neoplasm may also provide useful information. Most impor-
tantly, the presence of intratubular germ cell neoplasia may
permit initial categorisation of a tumour as a germ cell tumour
and its absence is supportive of non-germ cell type.

TUMOURS COMPOSED OF CELLS WITH PALE TO
CLEAR CYTOPLASM IN A DIFFUSE ARRANGEMENT
An algorithm showing the usual diagnostic approach for
testicular tumours composed of pale/clear cells, including
typical (but not invariable) immunohistochemical staining
reactions, is shown in fig 1.

Seminoma of usual type is the most common diagnosis for a
testicular tumour composed of cells with round or polygonal
nuclei and moderately abundant pale cytoplasm in a solid or
nested pattern. Several other tumours including spermatocytic
seminoma, the solid variant of embryonal carcinoma, solid
pattern yolk sac tumour, Sertoli cell tumour and Leydig cell
tumour may have a similar histological appearance and must be
included in the differential diagnosis. Some metastatic or
extrinsic neoplasms such as renal cell carcinoma, lymphoma
and melanoma can also present as a testicular mass with a
similar histological appearance and, if appropriate patient
history is not available, these could be mistaken for seminoma
or another primary testicular neoplasm.

Distinguishing seminoma, non-seminomatous germ cell
tumours and extrinsic neoplasms is important because of the
differences in prognosis and in the treatment that will be
subsequently offered. Following orchiectomy, early stage
seminoma is usually treated with adjuvant or therapeutic
radiation. Spermatocytic seminoma requires no treatment other
than orchiectomy. Chemotherapy and retroperitoneal lympha-
denectomy may be indicated for some patients with non-
seminomatous germ cell tumours such as embryonal carcinoma
or yolk sac tumour. Treatment for patients with malignant clear
cell Sertoli cell tumour or Leydig cell tumour may also include
retroperitoneal lymphadenectomy.

Usual type seminoma can be considered the prototype for
this pattern and is characterised histologically by the presence
of cells with moderate-sized polygonal nuclei that may have flat
sides. The cytoplasm is moderate in amount and pale to clear
(fig 2A). The architecture is generally solid with thin,
lymphocyte-rich, fibrous septae dividing the lesional cells into
interconnecting nests. Gland-like or tubule-like architecture is
absent in most cases but can occur as a variant morphology in
rare cases, usually focally. Small granulomas or occasional
syncytiotrophoblast cells may be seen. One very important
feature is the presence of IGCNU in the testicular tissue
adjacent to the tumour in most cases. The presence of IGCNU in
a tumour composed of a diffuse arrangement of pale cells
essentially limits the differential diagnostic considerations to
seminoma, solid embryonal carcinoma and solid yolk sac
tumour since spermatocytic seminoma, the sex cord-stromal
tumours, metastatic neoplasms and lymphoma have no
association with IGCNU.

Spermatocytic seminoma, similar to usual type seminoma, is
composed of generally round cells with pale cytoplasm in a
diffuse arrangement. The cells of spermatocytic seminoma,
however, are more polymorphic than usual type seminoma and
cells of three types are described: small, intermediate-sized and
giant. The intermediate-sized and giant cells may have
characteristic filamentous (“spireme”) chromatin which
resembles the chromatin of spermatocytes in meiotic prophase.
The associated lymphocytic infiltrate is minimal (if present)
and a granulomatous reaction is exceptionally rare, in
contrast to its common presence in usual seminoma. Some
spermatocytic seminomas, however, have a predominance of
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Figure 1 Algorithm showing the usual
diagnostic approach for testicular tumours
composed oF pale/clear cells including
typical (but not invariable)

immunohistochemical staining reactions.
Polygonal, relatively IGCNU, intratubular germ cell neoplasia,
uniform nuclei, fibrous Yes IGCNU | No Predominantly unclassified type.
septae with lymphocytes, " inferstitial growth
absence of glandular or presentt pattern?
papillary foci?
Yes No
Y:es/ \l‘o
Consider Large, Focdl
seminoma, usual irregular, glozgilor Three distinct
type (OCT4+/ partially clear . cell types?
PLAP+/ CD30-) nuclei architecture?
Yes No Yes No
Yes No
Consider
Consider solid Consider Consid Consider
solid pattern pattern metastatic | onal er Consider Sertoli cell
embryonal yolk sac adenocarcinoma Y(Tngvq spermatocytic tumour
carcinoma tumour (strongly OCTZ—/ seminoma (inhibin+) or
(OCT4+/ (OCT4-/ keratin+/ PLAP—/ (OCT4-/ "anaplastic"
PLAP+/ PLAP+/ OCT4-/ PLAP-/ inhibin- PLAP-/ CD30-) | | spermatocytic
CD30+) CD30-/ inhibin-) inhibin-) seminoma
AFP+)

intermediate-sized cells (fig 2B), and this pattern complicates
the differential diagnosis with both usual seminoma and solid
embryonal carcinoma.” Foci that have the polymorphic
appearance, however, can be identified in such cases with
extensive sectioning. IGCNU is absent in spermatocytic
seminoma, in contrast to the other germ cell tumours, although
intratubular spermatocytic seminoma is common.

www.clinpath.com

Immunohistochemical staining may be helpful to differenti-
ate spermatocytic seminoma from seminoma of the usual type
(table 1). Spermatocytic seminoma does not stain with
antibodies to placental alkaline phosphatase (PLAP)" * and
the nuclear transcription factor OCT4 (POUS5F1).*' ** In con-
trast, cell membrane pattern positivity for PLAP is seen in 90—
100% of usual seminomas*~* and nuclear staining for OCT4 in

Figure 2 Tumours that have cells with pale
to clear crtoplosm. (A) Seminoma has

l:)o|y onal nuclei and fibrous septation with
ymphocytes. (B) “Anaplastic’’ spermatocytic
seminoma lacks the usual polymorphic
cellular population. (C) Solid embryonal
carcinoma has several seminoma-like
features including a nested appearance and
lymphocytic infiltrate. (D) Solid yolk sac
tumour resembles seminoma.
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Table 1 Immunohistochemical staining reactions in testicular neoplasms!'®-24 26 28 27 33 34 42 44 53 57 62 63 66 73 76 85 89 96 101-106
AE1/AE3  Cam5.2 PLAP oCT4 AFP hCG  c-kit CD30 Inh Ch  PSA V S100 De Ca ICA
Seminoma (usual type) v + = = + = = = - v o - N - -
Spermatocytic seminoma - v - - - = v = N N N = = - N -
Embryonal carcinoma + + + + v - - + - - N - - N - -
Yolk sac tumour + + + = v = = = = = N - N - -
Choriocarcinoma + + + = = + = N = N = N
Carcinoid v + - - N N - - - - v N v N
IGCNU - - A + = = + = = = N N - N N =
Sertoli cell tumour v v v = = = = N + - N v v N v -
LCCSCT - \ - - - - - N + N N + o+ + N N
Leydig cell tumour v v - - N N + - N + v - + N
Adult-type GCT v v N = N N N N + N N + v + + N
Juvenile GCT v + = = = N N + - N + o+ v + N
Adenomatoid tumour i + = = = = N N - - N + N N + N
Mesothelioma + + = = = = = v = = + - = + N
Rhabdomyosarcoma - v - - - - - - - N o= + N N
Lymphomas - - - - - - - v - - N voo- = = +
Plasmacytoma - - - N N N v - - N N voo- N - v
Metastatic prostatic carcinoma + + - - N N v N N v + - - N - N
Metastatic melanoma - - - - - N v - - = = + o+ = N =
The data in this table are derived from the above references and personal observations.
IGCNU, intratubular germ cell neoplasia, unclassified type; LCCSCT, large cell calcifying Sertoli cell tumour; GCT, granulasa cell tumour; PLAP, placental alkaline phosphatase; AFP, o-fetoprotein;
hCG, human chorionic gonudofropin; Inh, inhibin-o; Ch, chromogrcmin; PSA, prostate speciFic antigen; V, vimentin; De, desmin; Ca, calretinin; LCA, |eucocyte common antigen; +, usuo"y positive
(>80% of cases); v, variable expression (20-80% of cases); —, usually negative (<20% of cases); N, no data available.

100%.*" ** CD117 (c-kit) immunostaining in a cytoplasmic
membrane pattern similar to PLAP is seen in 90-100% of usual
type seminomas® *” and only in about 40% of spermatocytic
seminomas."

Embryonal carcinoma is composed of polygonal cells with
moderately abundant, amphophilic or clear cytoplasm. The
architecture may be glandular, papillary, solid or a mixture of
these patterns. Embryonal carcinomas with solid architecture
and clear cytoplasm are most likely to be mistaken for
seminoma (fig 2C). A review of multiple sections of tumour
may be helpful because predominantly solid pattern embryonal
carcinomas may have foci of glandular or papillary architecture
that may help to exclude a diagnosis of seminoma. The nuclei
of embryonal carcinoma are typically irregular with clumped
chromatin and a partially clear vesicular appearance. They are
typically more pleomorphic than those of seminoma, with a
greater degree of nuclear crowding, and the cellular borders are
generally not as well-defined as in usual seminoma.

In difficult cases, a panel of immunohistochemical stains
including CD30, CD117 (c-kit) and keratin AE1/AE3 may be
useful to distinguish seminoma from solid pattern embryonal
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Figure 3 Strong AE1/AE3 cytokeratin reactivity in a solid yolk sac
tumour.

carcinoma (table 1). CD30 produces membranous staining in
84% of embryonal carcinomas.”® Seminomas are negative or,
occasionally, show only focal positivity.”> CD117 expression is
expected in seminoma but not in embryonal carcinoma or other
non-seminomatous germ cell tumours.”” Cytokeratin AE1/AE3
typically shows diffuse strong staining in embryonal carcinoma
while, at most, focal staining is typical of seminoma.** ** More
recently, podoplanin staining has been identified in seminoma
but not in embryonal carcinoma.”

Solid yolk sac tumour may also mimic seminoma but is
usually associated with other patterns of yolk sac tumour which
permit the correct diagnosis. Solid pattern yolk sac tumour is
composed of cells with a more variable nuclear morphology,
including frequently smaller nuclei, than those of seminoma;
they lack the boxy nuclear configuration of seminoma cells
(fig 2D). In addition, thick fibrous septa are lacking and hyaline
globules and intercellular basement membrane may be seen.

In the differential diagnosis between solid pattern yolk sac
tumour and seminoma, AFP, OCT4 and keratin AEI/AE3 may
be useful (table 1). Yolk sac tumour may be identified if AFP
staining is positive,”' but as AFP staining is seen in only 55-75%
of yolk sac tumours and is often patchy, a negative stain is not
helpful, especially in a small sample.”’" OCT4 consistently
stains seminoma and does not stain yolk sac tumour.” Keratin
AE1/AE3 shows stronger and more diffuse reactivity in solid
yolk sac tumour and focal or negative staining in seminoma
(fig 3). A recent study suggested that glypican-3 may also be
helpful since it is positive in yolk sac tumour but negative in
seminoma, although the current experience with this marker is
limited.”

Sertoli cell tumours have a wide range of morphological
appearances. They are usually at least partially tubular in
architecture, but many tumours also have solid foci. Diffuse
solid architecture is less common. The cytoplasm varies from
cosinophilic to pale. Some cases may even have an associated
lymphocytic infiltrate.”” The combination of a predominant
diffuse arrangement, pale cytoplasm and lymphocytic infiltrate
may cause a striking resemblance to seminoma (fig 4A).”
Malignant Sertoli cell tumours, which commonly have a diffuse
growth pattern, are most likely to resemble seminoma.”” In this
differential, the presence of IGCNU supports the diagnosis
of seminoma. In addition, Sertoli cell tumours have smaller,
often more irregular, nuclei with less prominent nucleoli and
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show less frequent mitotic figures than seminoma.
Immunohistochemical staining for inhibin-o, OCT4 and PLAP
may resolve this important differential diagnosis (table 1).
Seminoma is consistently negative for inhibin-o** and Sertoli
cell tumours are positive in 30-91% of cases.” ** Calretinin is
also useful and, in our experience, more sensitive for Sertoli cell
tumour than inhibin (fig 4B) while negative in seminoma.
Conversely, OCT4 is negative in Sertoli cell tumour and
uniformly reactive in seminoma.’’ **** PLAP staining, also
expected in seminoma, is somewhat less helpful as staining
may occur in as few as 80% of seminomas.”

Most patients with metastases to the testis have a known
history of malignancy. Renal cell carcinoma, particularly clear
cell type, and prostatic adenocarcinoma, especially the “hyper-
nephroid” variant, are potential simulators of seminoma in that
both may have rounded nuclei, prominent nucleoli and pale to
clear cytoplasm. Tubular or glandular architecture is expected
in these tumours but may be absent in individual cases;
furthermore, seminomas may display tubule-like and gland-
like structures. Obtaining adequate patient history may be
critical in avoiding an erroneous diagnosis of a seminoma or
other primary neoplasm. In most cases, metastases are
primarily interstitial in growth with scant seminiferous tubule
involvement, but occasionally intratubular growth may be seen
and we have seen examples where it has been especially
conspicuous, especially in cases of metastatic prostatic carci-
noma (fig 5). Patients with testicular metastases have a higher
mean age than patients with testicular germ cell tumours.
IGCNU is absent in the setting of metastatic disease and
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Figure 5 Metastatic prostatic adenocarcinoma to the testis showing
prominent intratubular as well as intertubular growth.
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Figure 4 (A) Sertoli cell tumour with a
diffuse arrangement of pale cells and an
associated lymphocytic infiltrate resembling
seminoma. (B) Strong nuclear and
cytoplasmic reactivity for calretinin in a
Sertoli cell tumour that resembled seminoma.

prominent lymphatic involvement is commonly seen. Bilateral
disease is also more common with metastatic tumours.

Strong and diffuse staining of a testicular clear cell tumour
with various keratin antibodies excludes a diagnosis of
seminoma. In the case of clear cell renal cell carcinoma,
immunostaining for the renal cell carcinoma associated antigen
(RCC) may be helpful as RCC is positive in about 85% of clear
cell renal cell carcinomas®™ but not in seminoma.” OCT4 is
strongly reactive in seminoma and negative in almost all
metastatic candidates, although rare renal cell carcinomas and
non-small carcinomas of the lung may be positive.*

Prostatic carcinoma is one of the more commonly encoun-
tered metastases in the testis.* ** In an older patient with a
history of prostatic carcinoma or a testicular tumour which is
morphologically suggestive of prostatic carcinoma, immuno-
histochemical staining for prostate specific antigen (PSA) and
prostatic acid phosphatase (PAP) staining may be used to
confirm the diagnosis of metastatic prostate carcinoma
(table 1).**

Melanomas usually have solid architecture and may have
cells with rounded nuclei, prominent nucleoli and a moderate
amount of pale-staining cytoplasm. Melanin pigment, nuclear
cytoplasmic inclusions or prominent binucleation can be useful
clues to the diagnosis of melanoma, but all of these features
may be lacking in a given case. S-100 protein immunoreactivity
is not seen in germ cell tumours and therefore supports the
diagnosis of melanoma,** although S-100 positivity can be seen
in primary tumours of sex cord-stromal lineage and melan-A,
another commonly employed melanoma marker, also stains
tumours with steroid biosynthetic capacity such as the
testicular “tumour” of the adrenogenital syndrome and
Leydig cell tumour.**

Non-Hodgkin’s lymphoma may be seen in the testis; it is
more likely to occur in older patients and is also more likely to
be bilateral than seminoma. If a history of extratesticular
Ilymphoma is not available, lymphoma could potentially be
confused with seminoma. Lymphoma typically has a prominent
intertubular pattern of growth, the degree of which is unusual
for seminoma. In some cases intratubular growth is seen.
Lymphoma cells generally have more angulated nuclei than
those of seminoma and the cytoplasm of lymphoma is usually
not as clear or as abundant. The absence of IGCNU is helpful.
Staining for leucocyte common antigen (CD45) supports the
diagnosis of lymphoma as such staining is not seen in germ cell
tumours (table 1).** As most testicular lymphomas are of B cell
type, staining for CD20 may also be useful.”

TUMOURS WITH A GLANDULAR/TUBULAR PATTERN

Several tumours of the testis may have a prominent glandular
or tubular pattern. Among the germ cell tumours, embryonal
carcinoma and yolk sac tumour most commonly display this
pattern. Occasional cases of seminoma may also have a tubular
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Tumour with a
glandular and/or
tubular pattern
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Figure 6 Algorithm showing the usual
diagnostic approach for testicular tumours
with a glandular/tubular pattern, including
typical (but not invariable)

immunohistochemical staining reactions.

Cells with large, Prominent IGCINU.,Finérdtububr germ cell neop|osid,
crowded, irregular Yes IGCNU | No infertubular and unclassitied fype.
nuclei lining elongated present? intralymphatic
glandular spaces? growth?
Y:.-s/ \l‘o Y}es/ \\l‘o
Consider Variably-sized CinSith’.r
embryonal cells, hyaline Tubular d metastanic
. . adenocarcinoma
carcinoma globules, growth with (keratin+/
(OCT4+/ other solid -
PLAP+/ patterns of tubules? ?LCAT:'_//
CD30+) tumour? inhibin-)
v i/ \\l‘o v i/ \\I‘o
. Consider .
Con5|1der yolk tubular pattern Consider Con:ldﬁr rete
(k sraf.nl:_r;?:;m (keratin Sertoli cell N es||s "
e %ICTA—/ usually—/ AFP-/ tumour (kZ?gf;i/
OCT4+/ PLAP+/ (inhibin+)
PLAP+/ CD30-) CD30-) CEA+/ EMA+)

pattern.*® Sertoli cell tumours usually have tubular architecture
in at least some foci of the tumour. Among the less common
tumours, lesions of the rete testis and metastatic adenocarci-
nomas commonly display glandular architecture. An algorithm
showing the usual diagnostic approach for testicular tumours
with a glandular/tubular pattern, including typical (but not
invariable) immunohistochemical staining reactions is shown
in fig 6.

Embryonal carcinomas, as discussed above, commonly dis-
play elongated glandular spaces lined by cuboidal or columnar
epithelium, although solid areas are commonly also admixed
with the glandular areas. The individual cells have nuclei which
appear crowded and have large nucleoli and pale chromatin.
The cytoplasm is moderate in volume and variable in staining.
Amphophilic, eosinophilic or nearly clear cytoplasm may be
seen.

In a glandular pattern tumour compatible with embryonal
carcinoma, immunohistochemical staining for OCT4, PLAP and
CD30 can be used to support the diagnosis, with negative
results for CD117 and inhibin-a helping to further exclude
diagnostic alternatives (table 1). OCT4 positivity narrows the
differential diagnosis to seminoma and embryonal carcinoma
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while the absence of staining excludes both seminoma and
embryonal carcinoma.” *** Similarly, positive staining for
PLAP may be useful to support a diagnosis of a germ cell
tumour, but some seminomas, embryonal carcinomas and yolk
sac tumours will not stain, limiting the usefulness of a negative
stain.*” Furthermore, PLAP immunopositivity may also be seen
in some somatic carcinomas, especially colon and lung
adenocarcinomas, so it should not be regarded as a specific
germ cell tumour marker. CD30 staining is observed in about
90% of embryonal carcinomas but is negative in the sex cord-
stromal tumours and, at most, is identified only focally in
seminomas.” *> CD117 staining is absent in embryonal carci-
noma and yolk sac tumour and is present in seminomas.”
Inhibin-a is negative in germ cell tumours, except in associated
syncytiotrophoblast cells; the absence of staining with inhibin
therefore supports germ cell origin over sex cord-stromal origin
but, since a portion of sex cord-stromal tumours are inhibin
negative, lack of staining is not diagnostic.>* *

In some cases it may be difficult to distinguish yolk sac
tumour from embryonal carcinoma. Yolk sac tumour has
smaller and less irregularly shaped nuclei than embryonal
carcinoma. Compared with embryonal carcinoma, yolk sac

with (B) strong nuclear reactivity with OCT4.

: ‘F’-%‘ l-g"l'.! Figure 7 (A) Tubular pattern seminoma
i P O‘
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Figure 8 Epithelial hyperplasia of the rete testis which expands the rete
lumen and creates multiple lumen-like spaces. Note the numerous hyaline
globules.

tumour has a greater diversity of patterns. Hyaline globules and
basement membrane deposits are much more likely in yolk sac
tumour.

A solid tubular, hollow tubular or even microcystic pattern
may be seen in occasional cases of seminoma and suggest a
diagnosis of yolk sac tumour (fig 7A).* Granulomatous
inflammation and lymphocytic infiltration may be inconspic-
uous in these tumours.* The amount of the tumour with
tubular or cystic spaces is variable but, in most cases, the spaces
involve less than half of the tumour.* A prominent solid
tubular pattern may also be seen, suggesting Sertoli cell
tumour,” ** but OCT4 (fig 7B) and inhibin immunostaining
should clarify this situation. Extension of seminoma into the
rete testis may also mimic a glandular neoplasm. The
immunohistochemical differential diagnosis of embryonal
carcinoma and seminoma has been discussed above.

Tumour with a

Emerson, Ulbright

AFP and OCT4 may be useful in distinguishing either
embryonal carcinoma or tubular pattern seminoma from yolk
sac tumour. AFP reactivity is seen in most cases of yolk sac
tumour, is unusual in embryonal carcinoma* and is not seen in
seminoma. OCT4 staining is uniformly positive in embryonal
carcinoma and seminoma and negative in yolk sac tumour.
CD30 positivity is of additional value in the differential
diagnosis of embryonal carcinoma (positive) from yolk sac
tumour (negative).

Tubular growth is typical of Sertoli cell tumours and is at
least focally present in the majority of tumours. Individual
cases may have hollow tubules, solid tubules or a mixture of
these patterns, and the tubules may interconnect in a retiform
pattern. The absence of IGCNU is a helpful clue to a Sertoli cell
tumour as opposed to germ cell tumour. Sertoli cell tumours
often express inhibin-o’* and staining is negative in germ cell
tumours. The immunohistochemical markers that may assist
have been mentioned in the section on tumours with a diffuse
arrangement of cells.

Epithelial lesions of the rete testis are rarely encountered and
both adenomas and carcinomas have been described.
Hyperplasia of the rete testis may also be seen, usually in
association with a testicular tumour that invades the rete
(fig 8).° The benign lesions may be solid or cystic, the
cystadenomas having a non-stratified bland epithelial cell
lining. The adenofibromas are solid with an admixture of cords
and tubules of rete epithelium with a fibromyomatous stroma.
Carcinomas may have a mixture of tubular, papillary and solid
patterns with nuclear stratification, nuclear pleomorphism and
conspicuous mitotic activity. The diagnosis of adenocarcinoma
of the rete testis requires the exclusion of metastatic adeno-
carcinoma and other primary testicular or paratesticular
tumours such as mesothelioma or a mullerian-type serous
carcinoma.’

Adenocarcinomas of the rete testis are usually reactive for
cytokeratin (Cam 5.2 and keratin 7), epithelial membrane
antigen, and carcinoembryonic antigen. OCT4 staining is not
seen. Staining with CA-125 (a mullerian marker) or staining
with mesothelial markers such as calretinin, cytokeratin 5/6 or

Figure 9  Algorithm showing the usual
diagnostic approach for tumours with a
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Figure 10 Yolk sac tumour with a microcystic pattern.

WT-1 favour a diagnosis of a mullerian-type tumour or
mesothelioma.”’ Metastatic adenocarcinomas, as discussed in
the previous section, may mimic a primary testicular neoplasm
such as embryonal carcinoma or glandular pattern yolk sac
tumour. Again, obtaining adequate history, examination of the
surrounding testis for evidence of IGCNU and immunohisto-
chemical staining may help to resolve this differential
diagnosis. OCT4 and EMA are useful in this situation. In
contrast to seminoma and embryonal carcinoma, somatic
adenocarcinomas are almost always OCT4 negative. The
majority of somatic carcinomas show EMA reactivity, which
is not seen in embryonal carcinoma and seminoma, and yolk
sac tumours are only occasionally EMA positive.* Specific
antigens may be useful if a particular site of origin is suspected.
Prostatic carcinoma is one of the most common metastatic
carcinomas encountered in the testis*' and staining for PSA and
PAP may confirm prostatic origin. Thyroid transcription factor-
1 may similarly be useful if a pulmonary adenocarcinoma is
suspected™ and cytokeratin 20 and CDX-2 may be useful if
colorectal adenocarcinoma is suspected.

TUMOURS WITH A MICROCYSTIC PATTERN
An algorithm showing the usual diagnostic approach for
tumours with a microcystic pattern, including typical (but not
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Adenomatoid tumour with only focal vacuolated cells.

Figure 11
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invariable) immunohistochemical staining reactions, is shown
in fig 9.

A microcystic or reticular pattern, seen as thin cords of
neoplastic cells or cell processes which surround small clear
spaces of varying size, is the most common pattern of yolk sac
tumour (fig 10). A similar arrangement of cells may also be
seen in seminomas,* Leydig cell tumours,” Sertoli cell
tumours® and in paratesticular adenomatoid tumours.
Association of a microcystic pattern with other distinctive
patterns of yolk sac tumour is clearly helpful in this differential,
as is the usual presence of more characteristic morphologies for
the other considered entities in this differential diagnosis. The
usual paratesticular epicentre of adenomatoid tumour contrasts
with the intratesticular location of the other microcystic
neoplasms. The presence of IGCNU limits the consideration to
seminoma and yolk sac tumour. In this circumstance, the more
variable nuclear morphology of yolk sac tumour and the
frequently flattened cellular profiles of the cells lining the cysts
contrast with the more uniform appearance and polygonal cells
in microcystic seminomas. Microcystic Leydig cell tumours
typically have abundant eosinophilic cytoplasm and infrequent
mitotic figures; Reinke crystals are pathognomonic. Cords of
tumour cells, lipid-rich cells, hyalinised stroma, thick-walled
vessels, distinct tubules, retiform patterns and low mitotic rates
are characteristic of Sertoli cell tumour.

Immunohistochemical stains useful in resolving this differ-
ential include OCT4, inhibin-o, calretinin, melan-A, AFP and
PLAP (table 1). AFP is negative in Leydig cell tumours™ so
immunohistochemical staining for AFP supports the diagnosis
of yolk sac tumour, but sensitivity is only moderate with 55—
75% of yolk sac tumours staining.** *' PLAP similarly may aid in
the distinction of microcystic Leydig cell tumour from yolk sac
tumour, if positive, because approximately half of yolk sac
tumours are positive for PLAP and the sex cord-stromal
tumours are negative, with the exception of occasional Sertoli
cell tumours.* > * Negative immunoreactivity with either AFP
or PLAP is not helpful in this differential. Inhibin-o, melan-A
and calretinin may be used as positive markers for Leydig cell
tumours; yolk sac tumours are negative with these stains.** »>*
The usefulness of OCT4 in the differential of seminoma and
yolk sac tumour has been commented on previously.

Adenomatoid tumours are of mesothelial derivation and
therefore express mesothelial markers including calretinin and
the Wilms” tumour suppressor gene product (WTIL).”
Adenomatoid tumours may occasionally have an intratesticular
component and, in this situation, they are more prone to be
mistaken for a germ cell tumour or sex cord-stromal tumour. A
sex cord-stromal tumour may be especially suggested if an
adenomatoid tumour has a more cellular solid arrangement
(fig 11) than the usual vacuolated appearance.
Immunohistochemical staining for inhibin-o is useful in this
situation as staining is not seen in adenomatoid tumour.**
Calretinin is not helpful because of its positivity in both
adenomatoid tumour and sex cord-stromal tumours.

OXYPHILIC TUMOURS

An algorithm showing the usual diagnostic approach for
tumours with oxyphilic cytoplasm, including typical (but not
invariable) immunohistochemical staining reactions, is shown
in fig 12.

Leydig cells are seen in the interstitium of the normal testis
as clusters of cells with round-to-polygonal cell outlines,
abundant eosinophilic cytoplasm, round nuclei and prominent
nucleoli. Cytoplasmic lipofuscin pigment or Reinke crystals
(rod-shaped cytoplasmic inclusions of refractile eosinophilic
material) may be seen. Leydig cell tumours are usually
composed of similar cells typically arranged in a solid pattern
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Figure 12 Algorithm showing the usual
diagnostic approach for tumours having
oxyphilic cytoplasm, including typical (but
not invariable) immunohistocﬂemicoﬂ
staining reactions. IGCNU, infratubular
germ cell neoplasia, unclassified type.
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(fig 13A) but sometimes have cord-like, tubular or, rarely,
microcystic arrangements. Leydig cell tumours can be con-
sidered the prototype for the tumours composed of oxyphilic
cells, even though some cases have prominent clear cells
secondary to abundant cytoplasmic lipid.

Some other tumours may have cells with eosinophilic
cytoplasm in a solid pattern and may resemble Leydig cell
tumour. Among these are large cell calcifying Sertoli cell
tumour (fig 13B), hepatoid yolk sac tumour (fig 13C), carcinoid
tumour (fig 13D), intratesticular adenomatoid tumour (fig 11)
and metastatic tumours (especially melanoma and carcinomas
of colonic, prostatic, urothelial and pulmonary origin). These
often can be recognised based on conventional microscopy. The
large cell calcifying Sertoli cell tumour is frequently arranged in
small solid nests and cords with a conspicuous fibromyxoid
stroma containing a neutrophilic infiltrate and, by definition,
has associated calcifications. These vary from small psammoma
body-like structures to large amorphous masses. Intratubular
growth, unlike Leydig cell tumour, may be identified at the
tumour periphery. Hepatoid yolk sac tumour is usually a focal
pattern in a yolk sac tumour with conventional features. Unlike
those of Leydig cell tumour, the cells have conspicuous mitotic
activity and there is usually associated IGCNU. Carcinoid
tumours of the testis usually have well-defined insular and
trabecular patterns with the characteristic “salt and pepper”
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chromatin and, in some cases, distinct cytoplasmic granules.
There may be associated teratomatous elements. The intrates-
ticular adenomatoid tumour is often eccentrically located near
the hilum of the testis and usually shows a tubular arrange-
ment of cells with conspicuous cytoplasmic vacuolisation. The
anaplasia and mitotic activity of metastatic tumours to the
testis, their frequent involvement of lymphatics and features
specific to their origin contrast with those of Leydig cell
tumour.

Inhibin-a is the most useful immunohistochemical stain for
identifying tumours of the sex cord-stromal category and is
almost always positive in Leydig cell tumour. Expression of
calretinin and vimentin are also common. PLAP immunor-
eactivity is unusual for Leydig cell tumours® but 27% of Sertoli
cell tumours express PLAP, so PLAP immunopositivity is not by
itself diagnostic of germ cell neoplasia.’* While expression of
inhibin-a is consistent in Leydig cell tumours,* *> ** it is variable
in Sertoli cell tumours with reported rates as low as 30%** and
as high as 91%.” Therefore, in the differential diagnosis of
Leydig cell tumour and Sertoli cell tumour, the absence of
inhibin-o0 immunoreactivity is supportive of Sertoli cell
tumour.”* Expression of CD99, common in Leydig cell tumours,
is also less frequent in Sertoli cell tumours.** Conversely, S-100
protein immunoreactivity is seen in 64% of Sertoli cell
tumours® > in but only about one-quarter of Leydig cell
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tumours.” ** > The large cell calcifying Sertoli cell tumour,
however, has different immunoreactivity properties from
conventional Sertoli cell tumour.”  Similar to Leydig cell
tumour, it is immunoreactive for inhibin-o, S-100 and
vimentin,* “* and immunohistochemistry is not useful in
the distinction of Leydig cell tumour from large cell calcifying
Sertoli cell tumour.* Primary testicular carcinoid tumours are
rare, comprising 0.23% of testis tumours.”? ¢ They stain with
keratin, chromogranin and synaptophysin,* ¢* but these stains
are not specific as occasional Sertoli cell tumours may also be
immunoreactive for each.”” Addition of inhibin-a to this panel
for a suspected carcinoid tumour might help to avoid confusion.

Adenomatoid tumours differ immunohistochemically from
Leydig cell tumours by virtue of strong and diffuse reactivity for
cytokeratin (AE1/AE3) and negativity for inhibin. Leydig cell
tumours are typically only focally reactive with AE1/AE3 in a
minority of cases.”

A variety of somatic tumours could potentially be seen as
oxyphilic-type tumours in the testis. Expression of inhibin by
metastatic carcinoma is unusual, in contrast to Leydig cell
tumour.” Metastatic melanoma may be seen in the testis.*' S-
100 protein staining is commonly used to confirm a diagnosis of
metastatic melanoma, but should be used with caution in this
setting. Some Leydig cell tumours and most Sertoli cell tumours
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Figure 13 Tumours composed of oxyphilic
ce?ls. (A) Leydig cell tumour with @ dmse
arrangement o? polygonal to slightly
spindled cells having abundant eosinophilic
cytoplasm. (B) Large cell calcifying Sertoli cell
tumour with a nested arrangement of cells
with eosinophilic cytoplasm in a fibromyxoid
stroma. Note neutrophilic infiltrate
(calcification is not present in this field). (C)
Hepatoid yolk sac tumour. (D) Carcinoid
tumour with insular pattern.

are S-100 positive.* > Similarly, melan-A is frequently
reactive in both Leydig cell tumour and melanoma. HMB-45
is more useful. Inhibin-a and calretinin are more commonly
immunoreactive in Sertoli and Leydig cell tumours than in
melanoma.

Plasmacytoma may rarely present in the testis” ”* and should
be considered if a round cell neoplasm with eosinophilic
cytoplasm does not stain with either keratin or inhibin.
Plasmacytoma may be identified by immunoreactivity for
CD79a or CD138. CD20 and CD45 immunostaining, seen in B
cell lymphomas, is commonly negative in plasmacytoma.”

TUMOURS IN CHILDREN

Yolk sac tumour and juvenile granulosa cell tumour may be
morphologically similar in some cases (fig 14). Several patterns
of each of these tumours may resemble the other. As mentioned
carlier, patient age may be very helpful in this differential.
Microcystic foci may be identified in both tumours and both
tumours show solid growth. Increased mitotic rates and cellular
apoptosis are common in juvenile granulosa cell tumour as well
as yolk sac tumour. Identification of other characteristic
patterns of yolk sac tumour is a very important differentiating
feature. The characteristic follicles of juvenile granulosa cell
tumour, which have a well-defined mantle of stratified tumour

Figure 14 (A) Juvenile granulosa cell
tumour showing well developed follicles lined
by multiple layers of tumour cells and
containing i ﬁtly staining secretion. Note
intervening fibromuscular stroma. (B) Yolk
sac tumour with multiple cystic spaces.
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Figure 15 Intratubular atypical germ cells. (A) Intratubular germ cell
neoplasia, unclassified type, showing seminoma-like cells at ﬁwe base of
seminiferous tubules. (B) Intratubular atypical germ cell of unknown
significance with an enlarged, ellipsoid, hyperchromatic nucleus and
inconspicuous nucleoli. (C) Immunostain for placental alkaline phosphatase
highlighting the cytoplasmic membranes of intratubular germ cell
neoplasia, unclassified type.

cells as their lining (fig 14A), is distinctive and does not occur
in yolk sac tumour, which usually has spaces lined by a limited
number of cell layers or formed in a background of diffuse
rather than lobular growth (fig 14B). The follicles of the
juvenile granulosa cell tumour often contain mucicarminophilic
material. Unfortunately, not every juvenile granulosa cell
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tumour shows nicely developed follicles. Many juvenile
granulosa cell tumours have a lobular arrangement of cellular
tumour foci with an intervening spindle cell stroma, unlike the
less organised architecture of yolk sac tumour.

Immunohistochemical staining for AFP, PLAP and inhibin-a
may be helpful. AFP, if positive, is supportive of yolk sac
tumour but sensitivity is only moderate.”’ PLAP staining, seen
in yolk sac tumour but not in juvenile granulosa cell tumour,
may also be helpful.” Inhibin-o staining is seen in approxi-
mately 80% of juvenile granulosa cell tumours but not in yolk
sac tumour.™*

INTRATUBULAR ATYPICAL CELLS

Intratubular atypical cells may be observed in the testicular
tubules adjacent to a testicular neoplasm, adjacent to a fibrous
scar remaining from a regressed germ cell tumour or, less
frequently, in a testicular biopsy performed during orchiopexy
for an undescended testis or in the evaluation of infertility.
Distinguishing IGCNU from atypical germ cells of unknown
significance is important because of the high incidence of
current or subsequent germ cell neoplasia in patients with
IGCNU.™ ” IGCNU cells resemble those of seminoma, with the
same nuclear and cytoplasmic qualities (fig 15A). Atypical germ
cells of unknown significance have enlarged nuclei, are
sometimes multinucleated, and have a uniformly dense
chromatin and round nuclear configuration, in contrast to the
flat-sided nuclei of IGCNU (fig 15B). They lack the prominent
nucleoli of IGCNU.

PLAP staining is helpful in identifying IGCNU.”**’ Staining in
a cytoplasmic membrane pattern is seen in IGCNU (fig 15C) but
not in normal spermatogonia, non-IGNCU atypical germ cells
or in Sertoli cells.”” * The sensitivity of PLAP for this purpose
varies from 83% to 100%.*” ”* ™ # OCT4, a nuclear stain, can also
be used to identify IGCNU,” ** with 100% sensitivity in our
experience. Furthermore, it is specific for IGCNU when
scattered atypical intratubular cells are under consideration,
although intratubular embryonal carcinoma will also be high-
lighted. c-kit is another IGCNU marker with sensitivity of 83—
96%,”” ** but it is less specific as normal early spermatogenic
cells and Leydig cells may also be stained.”

Intratubular syncytiotrophoblastic cells, associated with
IGCNU, are present in the tubules adjacent to a substantial
fraction of germ cell tumours and their presence can be
confirmed with hCG staining.**

Intratubular Sertoli cell proliferations, sometimes associated
with Peutz-Jeghers syndrome, may be seen."” Progression to
invasive Sertoli cell tumour is seen in a minority of cases
associated with Peutz-Jeghers syndrome."

PARATESTICULAR TUMOURS WITH A GLANDULAR-
LIKE, TUBULAR OR PAPILLARY PATTERN

An algorithm showing the usual diagnostic approach for
paratesticular tumours with a gland-like, tubular or papillary
pattern, including typical (but not invariable) immunohisto-
chemical staining reactions, is shown in fig 16.

Paratesticular tumours with a glandular, tubular or papillary
histological appearance include metastatic adenocarcinoma,
mullerian-type epithelial tumours (fig 17), adenomatoid
tumour and mesothelioma. Rare tumours of the rete testis
such as rete adenocarcinoma and Sertoliform cystadenoma of
the rete testis may also occur. Occasional germ cell tumours or
sex-cord stromal tumours may simulate a paratesticular
neoplasm in a few cases.

Classification of a paratesticular tumour into the broad
categories of epithelial tumours, mesothelial tumours, sex cord-
stromal tumours or germ cell tumours can be facilitated with a
panel of immunohistochemical stains. An initial useful panel is
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Figure 16  Algorithm showing the usual
diagnostic approach for paratesticular
tumours with a gland-like, tubular or
papillary pattern, including typical (but not
invariable) immunohistochemical staining
reactions. PSA, prostate specific antigen;
PAP, prostatic acid phospﬁotose.
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one similar to that used for differentiating epithelial and
mesothelial neoplasms of other sites, possibly including MOC-
31 (ERA), BerEP4 and CDI15 as epithelial markers and
calretinin, keratin 5/6 and vimentin as mesothelial markers.
Inhibin-a could also be included to account for the possibility of
a sex cord-stromal tumour extending into the paratesticular
region.

Metastatic adenocarcinomas are more common than para-
testicular mullerian neoplasms. Glandular or papillary archi-
tecture may be seen in metastatic prostatic adenocarcinoma
which not uncommonly may have a prominent intrarete
pattern of growth. PSA and PAP immunostaining may be
useful if this is a diagnostic consideration.*

Paratesticular mullerian neoplasms consistently stain with
antibodies for keratin AE1/AE3 and BerEP4,** but may also be
immunoreactive for PLAP.** Expression of cytokeratin 7, MOC-
31 and CDI15 is also common and immunoreactivity for
oestrogen receptor protein or progesterone receptor protein is
supportive of a mullerian-type tumour.*

Figure 17 Papillary serous borderline tumour growing on the external
aspect of the testis. Note the branching fibrovascular cores and the
detached buds of epithelium.

Similar to mesothelioma of the pleura or peritoneal cavity,
scrotal mesothelioma may have glandular or biphasic morphol-
ogy. The glandular component may have a tubular or papillary
pattern. The cells are cuboidal and the cytoplasm is usually
eosinophilic. Confirmation of the diagnosis by immunohisto-
chemical staining is usually advisable.

Paratesticular adenomatoid tumours are also of mesothelial
origin, but are benign. They are typically composed of small
tubules lined by cuboidal to flattened cells with minimal
nuclear atypia, often in a densely collagenised stroma. Usually
the cells have conspicuous cytoplasmic vacuoles, but these may
be minimal in some cases. These tumours may resemble some
of the sex cord-stromal tumours, germ cell tumours or
metastatic adenocarcinomas that have a tubular pattern. In
such cases, confirmation of the mesothelial differentiation of
the tubule lining cells may be helpful.

Most paratesticular adenomatoid tumours and malignant
mesotheliomas, in contrast to many adenocarcinomas, stain for
calretinin, keratin 5/6 and vimentin, but not with MOC-31, Ber-
EP4 and CD15." ¥ #* Calretinin is not specific for mesothe-
lioma and is also commonly seen in sex cord-stromal tumours”
and urothelial carcinomas.”

TUMOURS WITH SPINDLE CELL MORPHOLOGY

A variety of primary testicular, paratesticular and secondary
neoplasms may have a partially or diffusely spindle cell
appearance. Unclassified sex cord-stromal tumours may be
composed of spindle cells, some of which may have long-
itudinal nuclear grooves. In our experience and that of others,*
lesions with this appearance are often small, typically <1 cm,
with a tendency to occur near the rete testis. S-100 protein and
smooth muscle actin immunoreactivity may be seen.”® An
algorithm showing the usual diagnostic approach for tumours
with a spindle cell morphology, including typical (but not
invariable) immunohistochemical staining reactions, is shown
in fig 18.

Leydig cell tumours may be composed partially of spindle
cells (fig 19).* The presence of typical morphology in other foci
is of crucial help in the diagnosis of these cases. Inhibin-a,
calretinin and melan-A expression is usually retained but can
be lost in the sarcomatoid component of a malignant Leydig cell
tumour.*
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Figure 18  Algorithm showing the usual
diagnostic approach for tumours with a
spindle cell morphology, including typical
(Euf not invariable) immunohistochemical
staining reactions. MPNST, malignant
peripheral nerve sheath tumour; RMS,

. N rhabdomyosarcoma; LMS, leiomyosarcoma.
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Benign fibrous tumours of the testis and paratestis exist.
Gonadal stromal fibromas usually demonstrate an actin+/
desmin+/CD34— immunophenotype while testicular tunic
fibromas demonstrate an actin—/desmin—/CD34+ immunophe-
notype.”

Malignant mesotheliomas of the tunica vaginalis have a
sarcomatous or biphasic morphology in about half of cases.” *
In the case of a suspected mesothelioma, calretinin, vimentin,
and keratin 5/6 staining may be useful supportive evi-
dence.” > ** Sarcomatoid carcinoma must be excluded by the
absence of immunoreactivity with epithelial markers such as

Figure 19  Leydig cell tumour with spindle cell pattern.
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B72.3, Leu-M1 and Ber-EP4.” S-100 protein is negative, which
helps to exclude the possibilities of metastatic melanoma and
malignant peripheral nerve sheath tumour, as does significant
cytokeratin reactivity.”

In children and adolescents, rhabdomyosarcoma is a sig-
nificant consideration for a paratesticular neoplasm. Most are
of the embryonal subtype, although approximately 6% are of
the alveolar subtype,” consisting mostly of relatively uniform

Figure 20 Mostly re%ressed germ cell tumour showing fibrous scar with

lymphocytic infiltrate, hyalinised tubules within the scar and atrophic
tubules peripheral to it. Small foci of embryonal carcinoma (not visible at
this magnification) remain amid the lymphocytes.
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cells with densely chromatic nuclei, often arranged in nests
with central discohesion and sometimes having occasional
tumour giant cells. The spindle cell variant of embryonal
rhabdomyosarcoma, which is prognostically favourable, tends
to be confused with other spindle cell tumours, notably
leiomyosarcoma or nerve sheath tumours. Myogenin and
Myo-D1 reactivity, however, are confirmatory. Other considera-
tions include leiomyosarcoma, which may develop within the
testis® or paratesticular region,” and has the expected smooth
muscle actin and desmin staining. Liposarcomas, including
sclerosing liposarcomas with areas of spindle cell morphology,
may also occur in the spermatic cord.

TESTICULAR SCAR-LIKE LESIONS

Patients without treatment prior to orchiectomy may occasion-
ally present with a testicular mass that, upon histological
evaluation, is composed of densely collagenised tissue without
readily identifiable neoplastic tissue. More commonly, patients
may present with metastatic germ cell tumour to the retro-
peritoneum or other sites, and a small testis mass is discovered
on ultrasonographic evaluation. These testicular scars may be
nodular or stellate. The surrounding testis is typically atrophic.
Lymphoplasmacytic infiltration, hyalinised ““ghost” tubules and
vascular prominence are commonly seen in the scars (fig 20)
and IGCNU and Leydig cell prominence are commonly seen in
the surrounding testis.'” These features may be useful in
recognising the significance of these lesions as regressed germ
cell tumours.'”
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