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Individuals with Down syndrome have a susceptibility to neoplastic transformation, increased
risk of chronic leukemia and central nervous system tumors. Recently, an increased number
of cases of testicular germ cell tumors have been reported in individuals with Down syndrome,
with more than forty cases in the literature. Here we report the first Korean case of seminoma
with Down syndrome, in a 19-year-old institutionalized man who presented with painful scrotal
swelling. Percutaneous needle biopsy showed histology of seminoma with invasion to the adja-
cent epididymis. Both testes were orthotopic. He underwent orchiectomy of the affected side,
and the surgical staging was stage I seminoma with complete resection. We emphasize that
the physician and nursing staff should be aware of the increased incidence of testicular semi-
noma in Down syndrome, because testicular seminoma might be misinterpreted as a scrotal
infection with subsequent needle biopsy, which is contraindicated to avoid possible lymphatic
metastasis.
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Patients with Down syndrome have an increased risk of
neoplasm, e.g., childhood leukemia and endocrine tumors.1

However, the real incidence of specific solid tumors in Down
syndrome is not well established because few systematic anal-
yses have been performed. Testicular germ cell tumors might
be increased in this population.2 To date, forty-four cases of
testicular germ cell tumors have been reported in Down syn-
drome.1-10 Approximately half of them occurred in Asians, of
whom all were Japanese except for one Chinese patient. Nev-
ertheless, the incidence of testicular germ cell tumors in the
general population of those countries is much lower than that
of Western countries.11 Here we describe the first Korean case
of testicular seminoma with Down syndrome and present a
review of the world literature.

CASE REPORT

Clinical Findings

A 19-year-old male wayfarer was admitted to a public sana-

torium for mental retardation. At that time, painful scrotal
swelling with a palpable hard mass was found in the right in-
guinal area, while the contralateral testis of near normal size
was orthotopically located. He was transferred to our hospi-
tal for evaluation of the scrotal swelling. History taking was
impossible because of his mental retardation and poor coop-
eration. His precise perinatal history or family history could
not be taken because he had no conservator. Physical exami-
nation revealed typical phenotypic features of Down syndrome;
a single palmar crease (Simian line), low hair line, flat face,
slanting palpebral fissures, abundant nuchal skin, large tongue
and depressed nasal bridge. Karyotypic analysis confirmed
trisomy 21. Preoperative laboratory findings were within nor-
mal limits, except for leukocytopenia (3,500/mm3). The serum
level of alpha-fetoprotein (AFP) was 1.87 ng/mL (reference:
0-10 ng/mL), carcinoembryonic antigen (CEA) was 2.67 ng/
mL (reference: 0-5 ng/mL), and human chorionic gonadotropin
(HCG) was 0.92 mIU/mL (reference: 0-5 mIU/mL). Testos-
terone and estradiol were not measured. The serum level of
luteinizing hormone (LH) was slightly elevated at 13.76 IU/L
(reference: 3-11), and the follicle-stimulating hormone (FSH)
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level was 19.83 IU/L (reference: 2-9). Under the impression
of scrotal cellulitis or abscess, percutaneous needle biopsy of
the right scrotal area was performed. Pelvis computed tomog-
raphy taken after pathologic diagnosis revealed a lobulating
mass, measuring 7.0×6.0 cm, replacing the near total testis
with enhancement (Fig. 1). The process vaginalis of the
scrotum and inguinal canal showed a hydrocele with internal
thick rim enhancement. The left testis was slightly smaller
than normal, which was displaced to the inferior portion of
the scrotum. No lymphadenopathy around the major vessels
was found. Radical orchiectomy was performed. Intraopera-
tively, the tunica albuginea was filled with fresh and old hem-
orrhage. The orthotopically located contralateral testis was
grossly normal and biopsy was also done. Postoperatively,
chemotherapy or radiation was not scheduled for his stage I
disease (T2, N0, M0, Maier Classification). The patient did
well during the four-month follow-up period.

Pathologic Findings

Microscopic examination was performed after 10% neutral
formalin fixation and paraffin embedding. The needle biopsied
specimen taken from the right testis showed typical histology
of seminoma. Tissues taken from the adjacent normal portion
of the right testis were composed of markedly hyalinized sem-
iniferous tubules and massively thickened basement mem-

brane of the tubules. Biopsy of the contralateral testis showed
seminiferous tubules of maturation arrest and some were filled
with Sertoli cells only. Interstitial Leydig cell hyperplasia was
found, but intratubular germ cell neoplasia was absent.

The radically resected testis and epididymis measured 12.0
×10.0×7.0 cm and weighed 95.5 grams. The overlying cap-
sule was tense, pinkish tan, and smooth. On sectioning, a well
demarcated, oval firm mass, measuring 7.0×6.0×5.0 cm,
was found. It was yellowish-gray and firm with focal myxoid
changes (Fig. 2). The mass grossly invaded the epididymis.
Microscopically, the mass was composed of sheets of monomor-
phic large round cells separated by fibrous septa containing
mature lymphoid cells (Fig. 3). Immunohistochemistry was
performed on the paraffin-embedded sections (5 m-thick)
using the monoclonal antibody against AFP (Polyclonal; Dako,
Glostrup, Denmark, 1:200 dilution), monoclonal CEA (II-7;
Dako, 1:100), b-HCG (ZSH17; Zymed, San Francisco, LA,
USA, 1:50), leukocyte common antigen (LCA; 2B11&PD7/
26; Dako, 1:200), human placental alkaline phosphatase
(PLAP; 8A9; Dako, 1:50), human placental lactogen (HPL;
polyclonal; Dako, 1:50), pancytokeratin (AE1/AE3; Zymed,
1:80), and Ki-67 (Polyclonal; Dako, 1:100). Immunohisto-
chemically, large round tumor cells were positive only for
PLAP, and negative for AFP, b-HCG, HPL, CEA, LCA, and
pancytokeratin. Infiltrating lymphocytes were stained with
LCA. About 2% of tumor cells showed Ki-67 labeling index.

Fig. 1. Pelvis computed tomography reveals a huge, lobulating
mass, almost totally replacing the right testis.

Fig. 2. The cut surface of the testis reveals an oval-shaped, yellow-
gray and firm mass with focal myxoid changes.



 444 Na Rae Kim∙Jae-Gul Chung∙Hyun Yee Cho

DISCUSSION

Individuals with Down syndrome are highly susceptible to
various infections due to abnormalities of humoral and cell-
mediated immunity.12 As in the present case, unusual scrotal
swelling may be easily regarded as an abscess, leading to subse-
quent needle biopsy that is contraindicated in testicular tumor
prior to orchiectomy. A review of the English literature showed
no definitive association between testicular germ cell tumors
and individuals with Down syndrome. Compared to its coun-
terpart of the central nervous system, germ cell tumors of the
testis and ovary are quite rare in the individuals with Down
syndrome.1 In the literature review, three large series of Down
syndrome patients with testicular germ cell tumors were re-
trieved4,7,13; Dexeus et al.4 found two patients with Down syn-
drome of 406 men with testicular germ cell tumors, i.e. a 6-
fold increased risk in Down syndrome. Mann et al.13 also found
two patients with Down syndrome out of 61 patients with
malignant germ cell tumors of the testis, suggesting a 50-fold
increase of risk. Satge et al.7 observed three cases of testicular
germ cell tumors were observed out of 137 cases of Down syn-
drome including fetuses. Compared with testicular tumors
occurring at an incidence of about 3-4 cases per 100,000 per-
son-years in the general population,7,11,14 this incidence suggests
a clearly increased risk of developing testicular germ cell tu-
mors in the Down syndrome population. To date, about forty-

four cases of testicular germ cell tumors have been reported
in Down syndrome,1-10 of which only seven cases were associ-
ated with cryptorchidism. Cryptorchidism, which is some-
times combined with Down syndrome, has been regarded as
the cause of this increased incidence of testicular germ cell
tumor. However, the relationship solely to underlying cryp-
torchidism is insufficient to explain this increased incidence
of testicular germ cell tumor in Down syndrome. Other genet-
ic diseases, e.g., Klinefelter and Marfan syndromes, are appar-
ently linked to testicular germ cell tumors. Therefore, many
genetic factors may be concerned with testicular carcinogen-
esis. It is hypothesized that an excess of LH and FSH gona-
dotropins associated with a low level of testosterone and an
overexpression of the ETS-2 gene through gene dosage effect
could predispose patients with Down syndrome to the devel-
opment of testicular germ cell tumor.7,8,15 Several oncogenes
have been mapped to chromosome 21, and ETS-2, ERG, and
FL-LL are associated with the q22.3 locus; however, they are
all relatively nonspecific and expressed in many tissue types,15

while the role of other already known genes mapping to chro-
mosome 21 is not thoroughly understood yet. It may be spec-
ulated that other genetic factors could contribute to testicular
germ cell tumor carcinogenesis in Down syndrome. Based
on the fact that even a fetus with Down syndrome rarely shows
intratubular germ cell neoplasm,7,16,17 two possible explanations
for the relatively low incidence of testicular carcinomas in

Fig. 3. (A) Lobules of round tumor cells are surrounded by fibrous septa containing mature small lymphocytes. (B) Higher magnification
illustrates the large vesicular nuclei, ample clear cytoplasm and lymphoid cells in the septum.
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Down syndrome can be suggested. First, the association be-
tween Down syndrome and testicular germ cell tumors, in-
cluding intratubular neoplasm, although more frequent than
expected, almost certainly has an incidence that is presently
underestimated because of the patients’ mental retardation
and early death before its development to overt carcinomatous
transformation in adolescence. The recent increase of reported
cases of testicular tumors in Down syndrome is probably relat-
ed to the significant rise of the life expectancy in this popula-
tion because of improvements in medical care. The other pos-
sible theory is that most of the intratubular neoplasms in a
fetus may spontaneously regress before birth and only a minor
fraction progresses to testicular germ cell tumors. However,
Asians with Down syndrome might have an increased suscep-
tibility of seminomatous progression.4 Twenty-two Japanese
cases of seminomas in Down syndrome have been retrieved
in the English and Japanese literature, and they comprised
about half of all such reported cases.1-10 Although the inciden-
ces of testicular seminoma and Down syndrome in Asian coun-
tries are not different from those in other countries,18,19 the
racial preponderant occurrences exist with unclear cause and
predisposing factors.

We here emphasize that individuals with Down syndrome
probably have a higher risk of development of seminoma than
the general population. Testicular seminoma might be misdi-
agnosed as other scrotal nonneoplastic inflammatory lesions,
leading to subsequent percutaneous biopsy, which should be
avoided in testicular tumor because of possible lymphatic
metastasis during the procedure. Physicians and nursing staff
should examine the testes of male individuals with Down syn-
drome carefully for early detection of testicular tumor.
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