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Abstract. The aim of the present study was to discuss the 
diagnosis and treatment of a patient with true hermaphroditism 
complicated by seminoma. The patient was a 35‑year‑old 
man who was admitted to the Peking University Shenzhen 
Hospital with a retractable mass in the left inguinal region 
for 20 years. A computed tomography examination revealed 
right cryptorchidism. The postoperative pathology suggested 
true hermaphroditism with a seminoma. The results of 
immunohistochemical examination were as follows: Sal‑like 
protein 4+ (partially weak); octamer‑binding transcription factor 
4+ (partially weak); CD117+; cytokeratin+; CD30‑, α‑fetoprotein‑, 
inhibin‑α‑. The karyotype was 46, XY. Adult true hermaphroditism 
combined with seminoma is rare in clinical practice. Combined 
histopathological analysis, immunophenotype detection and 
karyotype analysis are of great value in the diagnosis and 
differential diagnosis. Early intervention and combined surgery 
with radiotherapy and chemotherapy can significantly improve 
the prognosis of such patients.

Introduction

True hermaphroditism refers to the simultaneous presence of two 
types of gonadal tissue (testicular and ovarian), regardless of the 
patient's karyotype (1). The degree of external genitalia varies 
between males and females. The etiology and pathogenesis of true 

hermaphroditism have not yet been fully elucidated. Seminoma 
is a low‑grade tumor that originates from testicular primordial 
germ cells, and it is the most common tumor of the testes (2). 
However, cases of true hermaphroditism with seminoma are 
rare. In the present case, the clinical manifestations, histological 
morphology and immunophenotype of an adult patient with 
true hermaphroditism combined with seminoma treated in 
our hospital are analyzed, and the diagnosis and treatment are 
discussed along with a literature search.

Case report

The patient was a 35‑year‑old man who was diagnosed with a 
retractable mass in the left inguinal region for 20 years and was 
admitted to Peking University Shenzhen Hospital (Shenzhen, 
China) on September 7, 2017. The patient did not complain 
of any specific discomfort and his past medical history was 
unremarkable. There is no blood relationship between parents. 
The patient's mother denied receiving sex hormones and 
exposure to radioactive substances during pregnancy, and there 
was no related history in the family. The patient was married 
with one child, reported normal sexual function and had normal 
growth and development. On physical examination the pubic 
hair exhibited male distribution, the appearance of the external 
genitalia was male and of normal size, the urethral orifice was 
normal and there were no hypospadias; on palpation, the left 
testis was present and of normal size, but the right scrotum was 
empty. Following admission, blood tests, coagulation function 
tests, liver and renal function tests, and infectious disease were 
all normal. The β‑human chorionic gonadotropin level was 
<0.5 IU/l (normal range, 0‑2.67 IU/l), the carbohydrate antigen 
(CA) 125 level was 8.5 U/ml (normal range, 0‑35.0 U/ml), the 
CA15‑3 level was 4.7 U/ml (normal range, 0‑31.3 U/ml), the 
CA19‑9 level was <2.00 U/ml (normal range, 0‑37.0 U/ml), 
the α‑fetoprotein (AFP) level was 2.6 ng/ml (normal range, 
0‑13.4 ng/ml) and the carcinoembryonic antigen level was 
1.1 ng/ml (normal range, 0‑5.0 ng/ml). Color Doppler ultrasound 
in the inguinal region indicated that the right cryptorchidism 
was likely associated with liquefaction and calcification 
(Fig. 1). An enhanced pelvic computed tomography (CT) scan 
(Fig. 2) demonstrated that the right scrotum did not contain a 
testicle, and revealed a nodular shadow of abnormal density in 
the right iliac fossa. The boundary was clear and the size was 
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~33.0x18.0 cm, with spotted and nodular calcifications in the 
periphery. No obvious enhancement, and cryptorchidism was 
considered as a possible diagnosis. Mixed scrotal density was 
observed on the left side, and the presence of a left inguinal 
hernia was considered. Therefore, the diagnosis on admission 
was: i)  Left inguinal hernia and ii)  right cryptorchidism. 
Laparoscopic total extraperitoneal inguinal hernia repair and 
laparoscopic cryptorchidectomy were successfully performed. 
After surgery, the patient was discharged without complications. 
The findings of the postoperative pathological examination of 
the right testicular specimen were consistent with development 
of a seminoma in an ovotestis (Fig.  3). The results of the 
immunohistochemical examination were as follows: Sal‑like 
protein 4+ (partially weak); octamer‑binding transcription factor 
4+ (partially weak); CD117+; cytokeratin+; CD30‑, α‑fetoprotein‑, 
inhibin‑α‑.

Discussion

True hermaphroditism is a gonadal abnormality characterized 
by the simultaneous presence of testicular and ovarian tissue 
in the same patient. The incidence rate is ~1/20,000 (1). At 
present, the etiology and pathogenesis of this condition remain 
obscure, but sex chromosome abnormalities, abnormal gonadal 
development and related endocrine disorders and other factors 
during embryonic development may be implicated (2). Studies 
have shown that sexual differentiation and gonadal develop-
ment require the involvement of sex‑determining region Y 
(SRY), steroidogenesis factor‑1, anti‑Müllerian hormone gene, 
sex‑determining region Y box protein 9, Wilms' tumor‑1, 
dose‑sensitive sex reversal‑congenital adrenal dysplasia gene 
1 and other genes involved in the development of hereditary 
disorders  (3‑5). Among those, the SRY gene is the best 
candidate as a testis‑determining factor, and ~66.7% of true 
hermaphroditism cases are found on genetic analysis to have 
SRY mutations (6). In addition, exogenous hormones, particu-
larly pregnant women exposed to estrogen and progesterone 
during the early and middle pregnancy, may affect the normal 
differentiation of fetal gonads and increase the risk of sexual 
development abnormalities (7).

The testis and ovaries of patients with true hermaphroditism 
may be combined to form ovotestes, or they may exist 
separately. In true hermaphroditism patients, the presence of an 
ovotestis is the most common, followed by the presence of an 
ovary, whereas the presence of a testis is the least common (8). 
The karyotypes of patients with true hermaphroditism are 
mainly 46XX, 46XY, and 46XX/46XY, 46XY/45X and other 
chimeras (9). The karyotype analysis result for this patient was 
46XY. Regarding genital development in patients with true 
hermaphroditism, studies have found that it is associated with 
ipsilateral gonads, and changes in the accessory renal tube 
determine genital development. If the patient's gonad is the 
testis, the accessory renal tubular inhibitory factor produced by 
the patient degenerates the accessory renal tube; if the gonad 
is the ovary, it does not produce the accessory renal tubular 
suppressor, and the accessory renal tube eventually develops 
into the uterus, fallopian tubes and vagina. The majority of the 
patients with true hermaphroditism exhibit a range of different 
external genitalia. Most patients exhibit clitoral enlargement 
or a small penis. Study data indicate that ~2/3's of true 

hermaphroditism patients live as men. If the patient's androgen 
secretion is insufficient during embryonic development and the 
scrotum and penis are not developed at birth, the patient often 
leads life as a woman (10). In the present case, the patient lived 
as a male, exhibited male secondary sexual characteristics, 
had no evident abnormalities in the external genitalia, and 
there was no mammary gland development. This may indicate 
that the patient's androgen secretion during the embryonic 
stage was sufficient to drive the development of the scrotum 
and penis. In terms of diagnosis, sex hormone testing, Doppler 
ultrasound, CT and magnetic resonance imaging, among other 
tests, play an important auxiliary role and help determine the 
status of hormone secretion and the structure of the gonads 
and internal genitalia. However, surgical exploration and 
histopathological examination confirm that the presence of 
both types of gonads in the body remains the gold standard for 
the diagnosis of true hermaphroditism (11). In the present case, 
pathological examination revealed ovarian tissue in a region of 
the testis. The karyotype was 46XY, and the diagnosis of true 
hermaphroditism was confirmed.

Seminomas originate from testicular primordial germ 
cells, are low‑grade, and are the most common type of 

Figure 1. Ultrasound examination of the inguinal area revealed no testicular 
echo in the right scrotum, and a substantial mixed acoustic echo mass of 
~35x16 mm in the right inguinal area. The nature of the mass was unknown, 
but cryptorchidism (with liquefaction and calcification) was considered.

Figure 2. Pelvic computed tomography revealed absence of the testicle in the 
right scrotum, and a nodular abnormal density shadow in the right iliac fossa 
(arrow). The boundary was clear, and the size was ~33.0x18.0 cm.
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testicular tumor, accounting for ~30‑40% of all cases (12). 
Seminoma mostly occurs in middle‑aged patients, is often 
unilateral, and slightly more common on the right. The 
disease is more likely to metastasize through the lymphatic 
pathway, and extensive hematogenous metastases may occur 
at the advanced stage, even to the skin (13,14). In the diagnosis 
of this disease, pathology and immunohistochemistry are of 
important reference value. Placental alkaline phosphatase 
(PLAP) and CD117 are currently recognized and widely 
used as tumor markers for the diagnosis of seminoma (15,16). 
However, PLAP positivity cannot exclude other germ cell 
tumors. CD117 is a type III transmembrane protein tyrosine 
kinase growth factor receptor, of which >90% of testicular 
seminomas are positive, but embryogenic cancer is negative. 
Therefore, it is commonly used in the identification of 
spermatogonial tumor (16). Biermann et al (17) found that 
M2A and AP‑2γ have higher diagnostic sensitivity. In addition, 
Ying  et al  (18) demonstrated that the positive expression 
rates of M2A and AP‑2γ in seminoma were 95 and 87.5%, 
respectively, while the positive expression rates of PLAP 
and CD117 were 67.5 and 75%, respectively. The expression 
of M2A and AP‑2γ was significantly different from that of 
PLAP and CD117, suggesting that the positive expression of 
M2A and AP‑2γ is valuable in the diagnosis of seminoma. 
In recent years, the discovery of new tumor markers, such as 
MAGEC2 and CAGCMTM2, have enabled early diagnosis of 
seminomas (19‑21). The immunohistochemistry results in our 
patient revealed that CD117 was positive, whereas AFP and 
CD30 were negative. Combined with the clinical characteristics 

and histopathological examination, the diagnosis of seminoma 
was confirmed.

Seminoma in adult cryptorchidism combined with true 
hermaphroditism is rarely reported in clinical practice. The 
patient in the present case was a 35‑year‑old male with right 
cryptorchidism for over 30 years. Pathological examination 
revealed the presence of both types of gonads and the karyo-
type was 46XY, which is a typical true hermaphroditism. 
Seminoma in cryptorchidism is significantly more common 
compared with normal testes (22) and it may be associated 
with the location of cryptorchidism, the high temperature in 
the abdominal cavity, endocrine disorders, local blood circula-
tion disorders, gene mutations and other factors (23‑25). In 
terms of treatment, patients with true hermaphroditism must 
be treated as men or women based on factors such as age, 
sex, gender, stability of the sex gonads, reproductive tract and 
external genitalia, and the consent of the parents/guardians. 
After weighing the abovementioned factors, surgical treat-
ment and hormone replacement therapy are selectively used 
according to the circumstances; in cases of gonad‑associated 
malignancies, the gonads should be immediately removed 
and regional lymph node dissection and postoperative radio-
therapy and chemotherapy should be performed according to 
the tumor stage (26). The incidence of seminoma in patients 
with cryptorchidism was significantly higher compared with 
that in normal subjects. Early correct intervention is crucial 
for preventing malignant transformation of the undescended 
testis. Corrective surgery is recommended for children with 
cryptorchidism aged <2  years. However, if the patient is 

Figure 3. (A) Gross examination of removed testicular tissue, sized 4.0x2.5x1.2 cm. The cut surface was yellowish‑brown and soft, and included a grey mass, 
slightly harder in texture. The size of the epididymis was 4.0x1.5x1.0 cm. (B) In testicular tissue, spermatogenic cells in the seminiferous tubules were highly 
atrophic or absent, the basement membrane was significantly thickened, and hyalinization was observed, along with stromal cell proliferation. (C) Ovarian‑like 
tissue was detected in an area of the testicular tissue. (D) In the testicular tissue, more irregularly shaped large cells were arranged in a nodular pattern, with 
scattered interstitial lymphocytes. Combined with immunohistochemistry, the findings were consistent with seminoma.
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aged ≥2 years, the undescended testicles should be surgically 
removed. If malignant change has occurred, the treatment 
of testicular neoplasms is carried out in accordance with the 
general principles of treatment of testicular tumors (27). Since 
seminoma originates from primordial germ cells, it is highly 
sensitive to radiotherapy and chemotherapy. Surgery combined 
with radiotherapy and chemotherapy can significantly improve 
the prognosis. The clinical stage of the tumor and the presence 
of hematogenous and/or lymphatic metastasis are the main 
factors affecting the prognosis of seminoma (28,29).
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