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ABSTRACT

Abstract: Gynecomastia is a benign enlargement of male breast tissue due to the proliferation of the ductal component.
It can be physiological or pathological. Gynecomastia can be a sign for testicular tumors including sex-cord stromal tu-
mors and germ cell tumors. Testicular physical examination in combination with testicular untrasonography and serum
germ cell tumor markers when necessary in the presence of gynecomastia can help to reach a correct diagnosis.
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1. Gynecomastia

Gynecomastia is benign enlargement of male breast tis-

sue due to the proliferation of the ductal component [1,2].

It can be unilateral or bilateral. Its incidence has a trimo-
dal distribution with 60% - 90% in neonates, 50% - 60%
in adolescents, and up to 70% in men aged 50 - 69 years
[3]. It can be physiological or pathological. The pathoge-
nesis of gynecomastia is due to the loss of equilibrium
between estrogen and androgen caused by a feminizing
state. Feminizing states can be roughly classified into three
categories. First is the absolute increase of estrogen, such
as direct secretion by tumors, increased estrogen precur-
sor in cirrhosis, or rare incidences of genetic disease with
extraglandular synthesis of estrogen. Second is the rela-
tive imbalance of estrogen and androgen, such as with
medications, including estrogen itself; drugs that mimic
estrogen, such as digitalis; or drugs that inhibit the action
of androgen, such as cimentidine or spironolactone. Fina-
1y, luteinizing hormone or human chorionic gonadotro-
pin (hCG) may directly act on male breast tissue [4,5]. Gy-
necomastia can be a sign for testicular tumors including
sex-cord stromal tumors and germ cell tumors. Testicular
physical examination, in combination with testicular un-
trasonography, and serum germ cell tumor markers when
necessary in the presence of gynecomastia, can be used to
exclude such a possibility. In this review, we will discuss
testicular tumors in relation to gynecomastia.

2. Testicular Tumors

Testicular tumors are relatively rare, with approximately
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95% with germ cell origin, while the rest are accounted
for by sex-cord stromal tumors and other miscellaneous
tumors [6].

2.1. Sex-Cord Stromal Cell Tumors and
Gynecomastia

2.1.1 Leydig Cell Tumors

Leydig cells are interstitial cells located between the semi-
niferous tubules, which secrete testosterone when stimu-
lated by luteinizing hormone. Leydig cell tumors (LCTs)
account for 0.8% - 3% of all testicular neoplasm [7-9].
Testicular LCTs can occur at any age but commonly oc-
cur in prepubertal boys (most often between 5 - 10 years
old) and in adults between 30 - 60 years of age. Appro-
ximately 15% - 30% of Leydig cell tumors present with
gynaecomastia [10-12].

The tumors are benign in children but approximately
10% that occurs in adults are malignant [7]. Macroscopi-
cally, LCTs are typically well circumscribed and uniform-
ly solid, and show characteristic gold brown cut surface.
Occasionally the tumor may be gray, white brown or green
brown on cut surfaces. Necrosis or hemorrhage may be
present and these two features raise the concern for ma-
lignancy. Microscopically the tumors grow as diffuse pro-
liferations or may grow in nests or sheets separated by de-
licate fibrovascular septa. Occasionally, the tumor may
grow in insular, trabecular, pseudotubular, or ribbonlike
patterns. Necrosis may give the tumor a pseudopapillary
appearance. The tumor cells have abundant eosinophilic,
finely granular cytoplasm and regular round nuclei which
are located either centrally or eccentrically (Figure 1(A)).
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Figure 1. Testicular tumors. (A) Leydig cell tumor, H & E, x400; (B) Large cell calcifying Sertoli cell tumor, H & E, x400; (C)
Adult type granulosa cell tumor, H & E, x400; (D) Classic seminoma with syncyciotrophoblasts, H & E, x400; (E) Embryonal

carcinoma, H & E, x400; (F) Choriocarcinoma, H & E, x400.

Some tumor cells may have single or multiple small nu-
cleoli. The cytoplasm contains abundant lipofuscin, which
appears golden yellow to brown on hematoxylin and eo-
sin stained slides. Reinke crystals may be present in fe-
wer than half of the LCTs; these are pale staining, refrac-
tive, cylindrical, rectangular or rhomboid structures. The
Reinke crystals can be present in either the cytoplasm or
the nucleus.

Some unusual morphologic features of this tumor has
been described [13,14]. It has been shown that Leydig cell
tumor can be cystic [14], thereby mimicking yolk sac tu-
mor or having adipose differentiation, spindle cell feature,
or with calcification or ossification. Such rare morphol-
ogy does not seem to carry a prognostic significance [15],
although awareness of variable morphology will help to
make the correct diagnosis. In difficult cases, immuno-
histochmical stain for inhibin may be useful.

The behavior of LCTs depends on tumor size, mitosis,
and infiltrative growth. If the tumor is greater than 5 cm
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in size, with necrosis, lymphovascular invasion, marked cy-
tological atypia and increased mitosis (>3 - 5/10 high po-
wer fields), the tumor likely will behave aggressively [7].
LCTs are commonly associated with excess of steroid
hormones. They can produce androgens, mainly testoste-
rone, but can also produce estrogen [16-19] (by either
directly secretion of estradiol or by peripheral testoster-
one aromatization). Pediatric patients with androgen se-
creting tumors usually present with precocious puberty;
in adults, this secretion rarely causes any notable effects.
Estrogensecreting tumors can lead to feminizing stigmata
includeing gynecomastia in both adolescents and adults.

2.1.2. Sertoli Cell Tumors
Sertoli cells provide nutrition for the germ cells during
spermatogenesis, form the blood and testis barrier and may
also play a role in immunoregulation [20].

The classification of Sertoli cell tumors is divided into
four categories: 1) Sertoli cell tumor, not otherwise spe-
cified occurring in both ovary and testicle, and account-

OJPathology



8 Gynecomastia: An Uncommon but Important Clinical Manifestation for Testicular Tumors

ing for most cases of the tumors; 2) lipid rich variant,
almost always occurring in the ovary; 3) large cell calci-
fying variant, exclusively occurring in testis; and 4) scle-
rosing variant, almost always found in the testis [21].

2.1.2.1. Sertoli Cell Tumor, Not Otherwise Specified
These tumors account for <1% of testicular tumors and
may occur in any age but with a peak incidence at 35 - 50
years of age. The percentage of Sertoli cell tumors pre-
senting with gynecomastia is difficult to determine from
the current literature [21].

The tumors are almost always unilateral. On cut sur-
face, the tumors are typically well circumscribed, some-
time lobulated, and are tan, gray or white in color. Cystic
changes may be present. Necrosis or hemorrhage may be
seen and these raise concern for malignant behavior. Mi-
croscopically the tumors commonly have tubular forma-
tion. The tumor is typically composed of polygonal cells
with moderate to abundant pale cytoplasm. Half of the
tumor may contain cytoplasmic vacuoles due to intracy-
toplasmic lipid.

Some tumors may have diffuse growth with only lim-
ited tubular formation [22], which is particularly likely seen
in malignant tumors because of the poor differentiation
in such cases [23]. The diffuse growth in combination
with other features such as clear cytoplasm, prominent
nucleoli, and lymphoid infiltrate may lead to the confusion
with seminoma, mostly of classic type but occasionally of
spermatocytic type. Tubular formation is critical for the

correct diagnosis. Ample sampling is therefore important.

In difficult cases, immunohistochemical stains for pla-
centalike alkaline phosphatase, or newly described
markers for classic seminoma such as OCT4 [24],
SALLA4 [25] and NANOG [26] may be helpful. In addi-
tion no intratubular germ cell neoplasia is present in the
adjacent testicular tissue of Seroti cell tumors. Other issues
in differential diagnosis are limited and may include yolk
sac tumors when the tumors show prominent cystic
changes, rete cystoadenoma, or even adenomatoid tumor
when the cytoplasm of the tumor cells shows vacuoles.
Sertoli cell tumor does not have the typical cytology for
yolk sac tumor. Rete cystoadenoma may have a Sertoli-
form pattern [27], but have discrete rete location. For
adenomatoid tumor, characteristic immunohistochemical
stains may help to resolve the issue.

The tumor behavior depends on conventionally worri-
some features including large tumor size (>5 cm), necro-
sis, vascular invasion, moderate to severe nuclear atypia
and higher mitotic rate (>5/10 HPF) [22]. Tumors with a
seminoma-like appearance have a high tendency to meta-
stasize even when the primary tumor measures less than
5cm[21].

2.1.2.2 Large Cell Calcifying Sertoli Cell Tumor (LCCSCT)
LCCSCT occurs exclusively in the testis and average age
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at presentation is 21 years. Approximately 20% of this
variant are bilateral, which are almost exclusively associ-
ated with Carney’s syndrome [21] (a multiple endocrine
neoplasia syndrome manifested as spotty skin pigmenta-
tion, myxomas of heart or other sites, endocrine neoplasms,
and psammomatous melanotic schwannomas [28]). Ap-
proximately 10% of LCCSCT are associated with gyne-
comastia [29].

Grossly there may be gritty sensation upon sectioning
due to the calcification. Microscopically it composed of
nodules of large, round, cuboidal or columnar Sertoli cells
with abundant eosinophilic, often vacuolated cytoplasm
growing in sheets, nests, cords, ribbons and trabeculae.
Foci of calcification are characteristic and are considered
one of diagnostic criteria [30] (Figure 1(B)). LCCSCT is
usually benign [29,31]. Malignant tumors are unilateral,
and solitary; they occur in an older age group (mean age,
39 years), whereas the benign ones are bilateral and mul-
tifocal in more than a quarter of cases and occur in youn-
ger individuals (average age 17 years) [29]. The morpho-
logical features associated with aggressive behaviors
include large size (>4 cm), necrosis, vascular invasion,
high mitotic rate (>3/HPF) and extratesticular extension
[29].

2.1.2.3 Intratubular Large Cell Hyalinizing Sertoli Cell
Neoplasia and Peutz-Jeghers Syndrome

Patients with Peutz-Jeghers syndrome and testicular Ser-
toli cell tumors commonly presents with gynecomastia
[21,32]. The testicular Sertoli cell tumors have unique his-
tology. Ulbright et al [32] reported 8 such cases and the
patients ranged from 4 - 13 years of age (mean, 6.5 years)
and all had gynecomastia, moreover, in 7 out of 8 cases,
it was the presenting symptom. The boys showed enlarged
testicles without discrete masses. Three patients also showed
advanced bone age and four had elevated estradiol. Testi-
cular biopsy was performed on all patients. Histologically
patches of seminiferous tubules were infiltrated and ex-
panded by large Sertoli cells with vacuolated to eosino-
philic cytoplasm. Basement membrane globules were seen
to admix with such Sertoli cells and were extended from
thickened peritubular basement membranes. Small calci-
fications were seen in three out of eight cases. No tumor
invasion was identified in any cases. The prognosis of this
type of tumor is usually indolent. Therefore, the authors
recommended follow-up including ultrasonography in-
stead of orchiectomy [32].

The pathogenesis of gynecomastia in Sertoli cell tumors
is due to the increased ratio of estrogen to androgen by in-
creasing the aromatization of estrogen precursors by the
tumor cells [17,33].

2.1.3. Granulosa Cell Tumors

Granulosa cell tumor is extremely rare in the adult testi-
cles and it can be classified into juvenile and adult types.
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Juvenile granulosa cell tumor usually occurs in the pe-
diatric group and very rarely in adult [34]. It represents the
most common neoplasm in the testicles in the first 6 months
of life and is clinically benign [35-37]. Histologically the
tumor is multicystic. The cysts are lined by several layers
of cells with the inner layer siminar to granulosa cells; and
outer layer similar to theca cells. Granulosa-like cells are
round with spherical, smooth-contoured, non-hyperchro-
matic nuclei with inconspicuous nucleoli. Theca-like cells
are elongated with scant cytoplasm.

Testicular granulosa cell tumor in adults are mostly adult
type [38,39]. Only 29 cases of adult type testicular granu-
losa cell tumor have been reported [38-47]. The average
age at presentation is 45 years (range 16 - 77 years).

Testicular granulosa cell tumors usually present as a
painless mass in the testicle. Five of 29 reported cases
show gynecomastia at presentation (17%) [48-51] The
adult testicular granulosa cell tumors usually do not in-
vade tunica albuginea, but focal infiltration of testicular
parenchyma can be present [39]. No lymphovascular
invasion is seen. The tumor can grow in multiple patterns,
including trabecular, insular, macrofollicular, microfolli-
cular and gyriform patterns. The nuclei are elongated, so-
metimes with nuclear grooves. No prominent nucleoli are
seen. Mitotic rate is highly variable, ranging from 2 per 50
HPF to 3 per HPF [43,52]. Call-Exner bodies may be seen.

The differential diagnosis for the granulosa cell tumors
includes germ cell tumors especially yolk sac tumor, me-
tastatic carcinoma, carcinoid tumors or malignant lym-
phoma.

Granulosa cell tumors can synthesize estrodiol [53] and
therefore disrupt the equilibrium of estrogen and andro-
gen and lead to gynecomastia.

2.2. Germ Cell Tumors and Gynecomastia

Type 11 germ cell tumors are the most common cancers
in men in their third or fourth decades of life [54], acco-
unting for 1% - 1.5% of all tumors in male population
[54,55] and 5% of urological neoplasms [55] with an in-
cidence of 3 - 6 cases per 100,000 men per year [54,55]
in western countries.

Germ cell tumor may not have a palpable mass and may
present first with gynecomastia [6,56,57]. Two to four per-
cent of gynecomastia may be the initial presentation of
testicular tumors [17,58], while 5% - 7% of patients with
testicular germ cell tumors will have gynecomastia at the
initial presentation with equal incidence between classic
seminoma and non-seminoma [59]. Ten percent of hCG se-
creting testicular tumors have initial presentation of gy-
naecomastia [60]. Patients with testicular tumors and gy-
necomastia may have a worse prognosis than men with-
out this symptom [61,62].

Germ cell tumors (GCTs) have been proposed to arise
from a common precursor lesion called intratubular germ
cell neoplasia unclassified [63-65]. The invasive lesions
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can be divided into seminoma and non-seminomaous tu-
mors including embryonal carcinoma, yolk sac tumor, te-
ratoma, choriocarcinoma, and mixed forms [66].

Classic seminoma accounts for 40% of GCTs and com-
monly occurs in fourth decade of life. It is composed of
cells with clear cell border, abundant cytoplasm and hy-
perchromatic nuclei with prominent nucleoli. The tumor
commonly has the characteristic fibrous septae with in-
filtrated lymphocytes. Approximately 7% classic semino-
mas have scattered syncytiotrophoblasts (Figure 1(D)),
which may account for the low level of increase of hCG
level in some patients with seminoma [67,68], and the pre-
sence of gynecomastia [69,70].

Nonseminomatous GCTs account for approximately
60% of all GCTs and occur about one decade earlier than
the classic seminoma. Embryonal carcinoma is a compo-
nent in about 40% of GCTs. Pure embryonal carcinoma
is rare. It can grow in solid, glandular or papillary patterns
without distinct cell borders. The nuclei overlap with each
other with prominent nucleoli. Necrosis and hemorrhage
are common. Mitotic rate is brisk. Embryonal carcinoma
commonly has lymphovascular invasion. Up to 2/3 of pa-
tients have metastasis at initial presentation and staging.
Embryonal carcinoma may have slightly elevated hCG
[71,72], which may be due to the syncytiotrophoblastic
differentiation of the embryonal cells [72] (Figure 1(E)).
Choriocarcinoma is associated with drastic elevation of
hCG [67]. Pure choriocarcinoma is rare. It is usually seen
mixed with other components of germ cell tumor. It dis-
seminats by the hematogenous route, and blood vessel in-
vasion is common. It grows in biphasic pattern composed
of syncytiotrophoblasts and cytotrophoblasts (Figure 1(F)).
This type of GCT has the poorest prognosis of all tumors
in this group.

GCTs show excellent cure rate with 90% - 95% of pa-
tient with organ confined or low volume retroperitoneal
metastatic disease being cured [16]. However delay in diag-
nosis may lead to high stage in presentation and worse out-
come following treatment [16,59].

The pathogenesis of gynecomastia in testicular germ
cell tumors is largely due to the increased level of human
chorionic gonadotropin. hCG is a glycoprotein with a uni-
que fS-subunit but sharing a common o-subunit with Iu-
teinizing hormone, thyroid stimulating hormone and fol-
licle-stimulating hormone. hCG can be elevated in several
tumor types with the folds of elevation dependent on the
histological types of the tumors. In tumors with chorio-
carcinoma component, hCG can be dramatically increased.
In embryonal carcinoma and seminoma, hCG can also be
elevated, albeit at a much lower range. hCG promotes ste-
roidogenesis [58], leading to both increased secretion of
estrogen and testosterone. The level of estrogen increase,
however, is higher than testosterone, and, causes an in-
creased ratio of estrogen and testosterone resulting in gy-
necomastia.
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3. Conclusions

Gynecomastia can be a sign for testicular cancers includ-
ing sex-cord stromal tumors and germ cell tumors. The
underlying mechanism is due to the loss of equilibrium
between estrogen and androgen caused by a feminizing
state, which includes the absolute increase of estrogen or
its precursors, increase of the aromatization of estrogen
precursors or increased secretion of hCG. Testicular ex-
amination is important to evaluate such possibility. Ultra-
sonography, and measurements of serum AFP and HCG
levels should be used to exclude testicular pathology
[73,74] when necessary.
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