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Primary seminoma of pro
state in a patient with
Klinefelter syndrome
A case report
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Abstract
Rationale: Klinefelter syndrome (KS) is a sex differentiation syndrome that occurs in men and is characterized by the 47XXY
genotype. An association between KS and cancer has also been reported. The occurrence of seminoma of the prostate in KS has
not been reported in the literature to date. Primary seminoma should be included in the differential diagnosis of prostate neoplasms
in patients with KS.

Patient concerns: A 39-year-old man presenting with urinary retention was admitted to our hospital. Physical examination
revealed sparse pubic hairs, atrophic testes, and an underdeveloped penis. Hormonal examination revealed significantly lowered
serum testosterone levels and markedly higher follicle-stimulating hormone levels. A chromosomal examination was performed.
Computed tomography and magnetic resonance imaging imaging showed a neoplasm in the left lobe of the prostate, and
immunohistochemical examination of a transrectal needle biopsy of the prostate was performed.

Diagnoses: Chromosomal examination was exhibited a 47 XXY genotype. Histopathology and of Immunohistochemistry of the
transrectal needle biopsy specimen confirmed a seminoma. No other neoplasm was found on systemic examination; therefore, the
patient was diagnosed with primary prostate seminoma and Klinefelter syndrome.

Interventions: The patient refused any treatment except catheterization because of religious reason.

Outcomes: The patient died 2years later.

Lessons: Primary seminoma should be included in the differential diagnosis of neoplasms of the prostate in patients with KS.
Transrectal ultrasound-guided prostate needle biopsy is essential for the diagnosis of prostate neoplasms, and cisplatin-based
chemotherapy remains the primary treatment for seminoma.

Abbreviations: CT = computed tomography, KS = klinefelter syndrome, PSA = prostate-specific antigen.
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1. Introduction
Klinefelter syndrome (KS) is a sex differentiation syndrome that
occurs inmalepatientsandischaracterizedbythe47XXYgenotype;
it exhibits clinical features including gynecomastia, eunuchoidism,
small atrophic testes accompanied by aggregation of Leydig cells,
hyalinization of the seminiferous tubules, and aspermatogenesis.
Patientsalsohavehighserumandurinarygonadotropins.[1]Patients
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with KS also show elevated risks for several types of cancers,
including breast cancer, leukemia, andmalignant germ cell tumors.
Theoccurrenceof aprimary seminoma inKS is very rare, andonly3
cases of extragonadal seminomas have been reported. To our
knowledge, primary seminoma of the prostate in KS has not been
reported to date. In the present article, we report the first such case
and review relevant literature.
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Figure 1. The patient had sparse pubic hair and undeveloped penis, and the
bilateral testes were small and soft without palpable neoplasms.

Figure 2. Chromosomal examination from periph
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2. Case presentation

A 39-year-old man was admitted to our hospital with the chief
complaint of urinary retention. Catheterization was performed
on admission. The patient was 160.0cm tall and weighed 61.5
kg. He had previously unrecognized prominentia laryngea,
sparse pubic hair, an undeveloped penis, and atrophic testes
without palpable neoplasms (Fig. 1). Digital rectal examination
revealed a large, hard prostate gland without nodules. b-subunit
human chorionic gonadotrophin and carcinoembryonic antigen
concentrations were 0.6mU/ml and 1.71 ng/ml, respectively–
both in the normal range. The serum a-fetoprotein level was 4.58
IU/ml (normal range, 0–6.05) and prostate specific antigen (PSA)
was 0.21 ng/ml (normal range, 0–4.00). Serum testosterone level
was significantly decreased to 0.3 ng/ml (normal range, 2.2–
10.5) while estradiol level was slightly elevated to 93.19pg/ml
(normal range, <87.00). Serum luteinizing hormone was 21.47
mIU/ml (normal range, 1.10–25.0), but the follicle-stimulating
hormone level was markedly elevated to 38.9mIU/ml (normal
range, 1.1–11.8). Chromosomal examination of the peripheral
blood cells revealed a 47XXY karyotype (Fig. 2). On the basis of
these results, the patient was diagnosed with KS. A 5.0�3.5cm
low-echo-level neoplasm of the prostate was detected by
ultrasonographic examination. Subsequent computed tomogra-
phy (CT) imaging (Fig. 3A) and T2weightedmagnetic resonance
imaging revealed a 5.0�4.0cm neoplasm in the left lobe of the
eral blood cells revealed a 47XXY karyotype.



Figure 3. CT imaging (A) and T2 weighted MRI (B) revealed a 5.0�4.0cm neoplasm of the left lobe of the prostate with invasion of the bladder neck and left
seminal vesicle.
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prostate with invasion of the bladder neck and left seminal
vesicle (Fig. 3B). The neoplasm was unevenly enhanced on
enhanced CT.No neoplasmwas detected at other sites, including
the mediastinum and retroperitoneal space, on chest and
abdominal CT scans. Six core needle biopsies of the prostate
were performed under transrectal ultrasonographic guidance.
H&E staining of biopsy samples revealed tumor cells with atypia
and large and hyperchromatic nuclei (Fig. 4). Immunohisto-
chemical examination revealed a seminoma of the prostate,
which stained immunochemically as follows: OCT4 (+) (Fig. 5),
PLAP (+), SALL4 (+), CD117 (+) (Fig. 6), CD30 (�), serum
alpha-fetoprotein (�), Ki67 (70%+), CAM5.2 (�), CD34 (�),
SMA (�), Desmin (�), MyoD1 (�), S100 (�), GATA-3 (�),
hepatocyte (�), and LCA (�).
Figure 4. H&E staining of the biopsy samples exhibited tumor cells with atypia
and large and hyperchromatic neculi (Figure 4A�100; Figure 4B�200).

3

Because no neoplasms were found in the testes by palpation or
ultrasonography and no neoplasms were found in the mediasti-
nal and retroperitoneal spaces on chest and abdominal CT scans,
we diagnosed this case as a primary seminoma of the prostate.
However, the patient refused any treatment except catheteriza-
tion because of religious reasons. The patient died 2years later
because of tumor metastasis.
3. Discussion

KS was first described in 1942, and in 1959, genotype 47 XXY
was discovered. Since our patient presented with some typical
clinical features such as sparse pubic hair, atrophic testes, and an
underdeveloped penis, we suspected gonadal insufficiency.
Hormonal evaluation revealed significantly attenuated serum
Figure 5. Immunohistologic image of OCT4 exhibited the positive staining of
nuclei (Figure 5A�100; Figure 5B�200).
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Figure 6. Immunohistologic image of CD117exhibited the positive staining of
cytoplasm (Figure 6A�100; Figure 6B�200).
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testosterone levels and significantly elevated follicle-stimulating
hormone levels. Chromosomal examination revealed a 47XXY
karyotype. We suggest that if the physical examination of a
patient reveals the possibility of gonadal abnormality, hormonal
and chromosomal assessments should be performed.
There is increased awareness of cancer susceptibility in

individuals with KS. There has been a statistically significant
increase in the mortality rates of lung cancer, breast cancer, and
nonHodgkin lymphoma in patients with KS.[2] The risk of
testicular cancer in individuals with KS is of particular interest.
Men with KS typically have atrophic testes and decreased
androgen levels; however, no increased risk of testicular cancer
has been found. Extraganodal germ cell tumors have also been
associated with KS, with the majority located in the mediasti-
num.[3] Williams et al reported that approximately one-third of
men with mediastinal germ cell tumors had Klinefelter syn-
drome.[4] The reasonwhy germ cell tumors are associatedwithKS
remains unclear. Sustained hypergonadotropism due to gonadal
insufficiency may directly promote germ cell proliferation. This
may explain the occurrence of malignant germ cell tumors in KS.
Another possible explanation is the germ cell tumor susceptibility
gene on the X chromosome.[5] The genesis of extragonadal germ
cell tumors is also hypothesized to be related to incomplete
migration of primordial germ cells from the endoderm of the yolk
sac to the gonads. Incomplete migration results in later malignant
transformation to midline germ cell tumors along the urogenital
ridge.[3] Bonouvrie et al reviewed the literature from 1967 to
March 2020; only 8 cases of extragonadal seminomas in KS
patientshavebeenreported;however,noseminomaoftheprostate
in KS was reported in the review.[3]

Because patients with KS have substantially decreased
androgen levels, the risk of prostate cancer is significantly
decreased.[2] Primary extragonadal germ cell tumors of the
prostate are very rare, with fewer than 20 cases described in the
literature.[6,7] Hashimoto et al reported a primary seminoma of
the prostate in a 54years old male, whose main complaint was
difficulty with urination. They first suspected sarcoma of the
prostate and were diagnosed with seminomas by needle biopsies
of the prostate. Immunohistochemical examination revealed
strong positivity for CD117 and periodic acid-Schiff staining.[8]
4

Primary nonseminoma germ cell tumors of the prostate in KS
patients are rare, with only 2 cases reported (a yolk sac tumor
and a yolk sac tumor + teratoma).[9,10] To the best of our
knowledge, the occurrence of seminoma of the prostate in KS has
not been reported. Therefore, the present case is the first of its
kind. This is also the third case of a germ cell tumor of the
prostate in KS. The reason for the occurrence of primary
seminoma in the prostate remains unclear. One possibility is that
ectopic germ cells in the prostate that migrate from the yolk sac
can develop into tumors. Another explanation is that pluripotent
stem cells in the prostate transform neoplastic cells into germ
cells.[8]

Seminoma of the prostate did not manifest any specific
symptoms, and the main complaint in the present case was
urinary retention. CT and magnetic resonance imaging scans of
prostate neoplasms are often unevenly enhanced. Prostate
sarcoma is the most common prostate tumor in young men.
In these cases, the PSA level is usually normal, and digital rectal
examination typically reveals a large, soft prostate. In the present
case, we initially suspected sarcoma because of the patient’s age
and normal PSA level. However, the presence of a hard prostate,
as revealed by digital rectal examination, did not support this
diagnosis. The typical immunohistochemical markers of semi-
noma are OCT4 (+), PLAP (+), SALL4 (+), and CD117 (+). We
performed a series of immunohistochemical tests on prostate
needle biopsy samples and ultimately confirmed the diagnosis of
seminoma. We did not detect any neoplasm in either testis by
either palpation or ultrasonography after 6months of follow-up
(without additional treatment), andwe therefore believe that this
was a case of primary seminoma of the prostate instead of
metastasis.
Cisplatin-based chemotherapy has been employed for extra-

gonadal germ cell seminomas and has achieved excellent
outcomes.[10–13] Israel et al. treated 38 patients with extra-
gonadal germ cell tumors with cisplatin-based chemotherapy,
and 88.9% of patients with pure seminoma achieved a complete
response and were disease-free after a median follow-up of 29
months.[14] Stanton et al. also reported that 30 patients with
advanced seminomas were treated with VAB-6. Complete
remission was achieved in 24 of 28 evaluable patients. The
median disease-free follow-up time for patients who achieved
complete remission was 32months. The authors concluded that
VAB-6 is an effective treatment for patients with advanced
seminomas. Similar chemotherapy was recommended as the
initial therapy in all patients with stage II seminoma with disease
larger than 5cm, stage III seminoma, and extragonadal semi-
noma.[15] However, the cytotoxicity of chemotherapeutic agents
should be evaluated carefully. If the patient’s response to
chemotherapy is poor, surgery remains an important option.
Radiation is also an effective treatment for testicular seminomas.
However, the indications for adjuvant radiotherapy in the early
stages of testicular germ cells are controversial. In contrast to the
National Comprehensive Cancer Network (NCCN), the Euro-
pean Association of Urology (EAU) does not recommend
radiotherapy for testicular seminoma, especially in men aged
<40years.[16] However, intensity-modulated radiation therapy
may still be a selective choice for primary mediastinal seminoma
and massive pericardial effusion.[17]

Since the prognoses for extragonadal seminoma are associated
with the clinical stage and site of the tumor, if the seminoma is
combined with other tumors, the outcome may remain relatively
poor.
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4. Conclusions

We report the first case of primary seminoma of the prostate in
an individual with KS. However, the reason for the rare
incidence of seminomas associated with KS remains unclear. The
possibility of seminoma should be considered when low urinary
tract symptoms are the chief complaint of young men with KS.
Transrectal ultrasound-guided prostate needle biopsy is essential
for diagnosis and cisplatin-based chemotherapy remains the
primary treatment.
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