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Adult metastatic yolk sac tumor descending from an
intra-abdominal testis: A case report and review of the literature
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Abstract. Pure yolk sac tumors are extremely rare in adults;
to the best of our knowledge, <20 cases have been reported.
Multiple metastases originating from a pure yolk sac testicular
tumor, descending from an intra-abdominal testis, are addi-
tionally extremely rare. In the present case, a man exhibiting
a 30-year history of cryptorchidism and indirect inguinal
hernia, was admitted to the Department of Urology (The
Second Xiangya Hospital, Changsha, China) due to a mass
that had descended from the abdominal cavity 7 months previ-
ously. Elevated levels of specific serum marker (a-fetoprotein,
lactate dehydrogenase and human chorionic gonadotropin )
did not indicate potential testicular germ cell types prior to
surgery and pathological examination. Pathological results
and immunohistochemistry revealed a testicular pure yolk
sac tumor subsequent to surgery. The present case report and
literature review describes the typical characteristics of an
adult testicular yolk sac tumor, as well as the diagnosis and
management of the disease.

Introduction

Inrecent years, the incidence of testicular cancer has increased,
particularly in industrialized countries (1). For example, in the
USA, the incidence of testicular germ cell tumors increased
from 5.7 to 6.8 cases per 100,000 individuals between 1992 and
2009 (1,2). Testicular yolk sac tumors are a type of non-semi-
nomatous germ cell tumor (NSGCT) (1,3). Testicular pure yolk
sac tumors are rare in adults (4). Cases of multiple metastases,
originating from a testicular pure yolk sac tumor descending
from a testis, which descended from the intra-abdominal cavity,
are extremely rarely diagnosed (4). By performing a search of
PubMed, it was identified that <20 cases of adult pure yolk
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sac tumor have been reported (4-11), and <5 cases of multiple
metastasis have been reported (5,10,11). Fludeoxyglucose
F 18-positron emission tomography computed tomography is
a useful tool to evaluate systematic conditions prior to further
treatment. Males without offspring may choose to undergo
sperm cryopreservation prior to chemotherapy. Follow-up and
evaluation are necessary for advanced adult testicular cancer.
The current study presents the case of a 30-year-old man, with
a diagnosis of testicular pure yolk sac tumor accompanied by
multiple metastases. Written informed consent was obtained
from the patient's family. Relevant literature concerning inci-
dence, diagnosis, treatment and prognosis of testicular pure
yolk sac tumors are also reviewed. The current case report
aims to increase knowledge with regard to this rare type of
testicular cancer, which may improve diagnosis and treatment.

Case report

A 30-year-old man presented in September 2014 with a
novel and progressively increasing swelling of the left scrotal
contents for ~7 months. The patient was referred to the Depart-
ment of Urology of The Second Xiangya Hospital (Changsha,
China), following an ultrasound that indicated the presence of
a testicular tumor.

The medical history of the patient was as follows: i) Crypt-
orchidism and indirect inguinal hernia in the left scrotum for
30 years; ii) secondary tuberculosis in 2005, and a directly
observed treatment short-course for 6 months. The family
history did not demonstrate anything notable.

Physical examination revealed an enlarged, hard and
slightly tender mass in the left scrotal sac. No sinuses, ulcers
or varicose veins were identified on the skin of the scrotum.
A transillumination test was negative, indicating that the
intra-scrotal mass was a tumor as opposed to a hydrocele.

Lactate dehydrogenase (LDH) measured 469.6 U/l (normal
value, <245 U/1); B-human chorionic gonadotropin (3-hCG) was
103,541 mIU/ml (normal value, <2 mIU/ml) and a-fetoprotein
(AFP) measured 6,252 ng/ml (normal value, <5.8 ng/ml). Tuber-
culin purified protein derivative (PPD)-immunoglobulin (Ig) G,
PPD-IgM and MycoDot testing were positive. C-Reactive
protein measured 20.10 mg/l (normal value, <8 mg/l) and
erythrocyte sedimentation rate was 23 mm/h (normal value,
<15 mm/h). A chest X-ray revealed pulmonary tuberculosis with
fibrous bundles and calcification in the upper lung regions. An
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Figure 1. Preoperative imaging. Computed tomography scanning revealed a
heterogeneous mass located in the left scrotum.

Figure 2. Stained tumor sections (A) Hematoxylin and eosin staining
of the tumor (magnification, x200) revealed that the tumor cells were
arranged in a reticular pattern with Schiller Duval bodies (black arrows);
(B) Immunohistochemistry of the tumor was positive for a-fetoprotein
(magnification, x200).

ultrasound revealed a solid, heterogeneous mass, ~40x34 mm
in the left scrotum. In addition, dot- and strip-like echo was
detected in the mass, indicating poor vascular flow. Pelvic
computed tomography (CT) scanning additionally revealed a
heterogeneous mass characterized by ring-like shape and flake
high density (Fig. 1).

In order to diagnose the scrotal mass, which had descended
from the abdominal cavity, left inguinal exploration and radical
orchiectomy was performed. The excised specimen exhibited
a hard, red surface, and some necrosis and hemorrhaging were
observed upon sectioning. Pathological results indicated that
the specimen was a germ cell tumor. Subsequent immuno-
histochemistry revealed AFP (+), hCG (-), creatine kinase (+),
Ki-67 (30%+), octamer-binding transcription factor 3/4 (-) and
placental alkaline phosphatase (partly+). The final pathological
diagnosis reached was a testicular pure yolk sac tumor (Fig. 2).
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Figure 3. Postoperative imaging. (A) Fludeoxyglucose F 18-positron
emission tomography (FDG-PET) scanning revealed multiple soft tissue
masses exhibiting increased glucose metabolism bilaterally in the lungs.
(B) Abdominal masses exhibiting ring-like increased glucose metabolism in
an FDG-PET scan.

Prior to advanced treatment, fludeoxyglucose F 18
(FDG)-positron emission tomography (PET) assessment was
performed in order to evaluate the general condition of the
patient and the presence of any distal metastases. FDG-PET
indicated the presence of lung and inguinal lymph node metas-
tases, as well as a mass in the abdominal cavity (Fig. 3). The
patient was advised to undergo semen cryopreservation, and
subsequent cisplatin, etoposide and bleomycin (PEB) combi-
nation chemotherapy regimen (20 mg/m? cisplatin, days 1-5;
100 mg/m? etoposide, days 1-5; 30 mg bleomycin, days 1,
8 and 15). However, the patient and his family have currently
rejected the advice, and the patient did not receive any further
therapy.

Discussion

A testicular yolk sac tumor is a type of NSGCT (1,3). Testicular
yolk sac tumors are common in children exhibiting testicular
cancer, however, they are rarely observed in adults (4).
According to a global epidemiological investigation, the
incidence of testicular cancer has been increasing in a number
of countries between the 1980s and the 2000s; however, the
overall mortality rate has remained low between the 1970s
and the 2000s (12). The same survey additionally revealed
that New Zealand, Australia and Sweden exhibited the three
highest age-standard incidence rates of testicular cancer glob-
ally; China demonstrated one of the lowest mortality rates for
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testicular cancer (12). However, the annual percentage increase
in testicular cancer incidence has been observed to be 3.5% in
China (12). In a Japanese report (13), seminoma accounted for
80.8% of testicular cancer cases; by contrast yolk sac tumor
cases accounted for 18.0% in 2005 and 2008, respectively
(mean age of patients, 37.0+10.6). PubMed was searched using
the keywords ‘adult testicular cancer’ or ‘yolk sac tumor’. The
results indicated that <20 adult pure yolk sac tumors have
been reported (4-11). Furthermore, multiple organ metastases
associated with yolk sac tumors are even rarer (5,10,11).

Cryptorchidism is a significant risk factor for testicular
cancer (14,15). In the present case, the patient had possessed
a history of cryptorchidism for the previous 30 years. The
present study hypothesized that carcinogenesis occurred prior
to the retained testis descending from the abdominal cavity.
The patient palpated a hard mass and detected a bulge in the
left scrotum 7 months prior to hospital admittance. Indirect
inguinal hernia may have altered the local structure of the
inguinal canal, forming a passage that allowed the intra-abdom-
inal testis to descend. Alternatively, repeated descending and
recurrence of the hernia may have caused inflammation of the
inguinal canal and intra-abdominal testes. Thus, adhesion may
form between the hernia and testis, causing the hernia sac to
pull the intra-abdominal testis down as it descended from the
abdominal cavity.

LDH, p-hCG and AFP are the recommended serum
markers for the evaluation of testicular cancer (1). AFP is not
elevated in seminoma; however, AFP elevation is detectable in
40-60% advanced NSGCT cases (16). hCG may be elevated in
all types of NSGCT (16). In the present case, all three serum
markers were elevated, particularly AFP and hCG. This was
useful as it is difficult for urologists to evaluate the patho-
logical patterns of NSGCTs prior to surgery. In the present
case, pathological analysis did not detect trophoblastic cells,
and hCG was negative in immunohistochemical testing in
numerous sample sections. According to Ulbright er al (17),
the immunohistochemistry results were consistent with a yolk
sac tumor. A total of 7 days following orchiectomy, significant
levels of LDH, 3-hCG and AFP were detected, similar to the
levels measured prior to surgery. The elevated hCG levels
may not have been due to the testicular cancer; a coexisting
tumor may have been causing the persistent elevation (16). An
FDG-PET procedure was proposed by the treating urologists
in order to evaluate the general condition of the patient, as well
as the presence of metastases or coexisting tumors. A potential
abdominal malignancy may have been a factor causing the
significant positivity of hCG. LDH, -hCG and AFP serum
markers are generally effective tools for the evaluation of risk
stratifications and treatment decisions, however, combination
analysis and general evaluation may additionally be neces-
sary (16,18).

Spermatogenesis and semen quality are altered following
chemotherapy for the treatment of testicular cancer, and the
degree of alteration is associated with the type and intensity
of chemotherapy (19,20). According to a survey conducted
by Molnar et al (19), sperm concentration is reduced in men
exhibiting testicular tumors compared with matched healthy
men. In a French national investigation, sperm concentra-
tion and total sperm number were significantly decreased
in NSGCT patients following orchiectomy, therefore sperm
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cryopreservation should be considered prior to orchiec-
tomy (21). In a number of retrospective studies (22-24), sperm
cryopreservation has been recommended for testicular cancer
patients who intend to have a child in the future. The man in
the present case had been married for 2 years, and intended to
have a child in the future, therefore sperm cryopreservation
may be an option.

According to testicular cancer guidelines (1,3,25), the
current patient presented with a stage III tumor, therefore a
PEB chemotherapy regimen was proposed for treatment.
Follow-up assessments including general condition, serum
markers and PET-CT should be regularly performed following
chemotherapy. In a Japanese multicenter study (13), the
prognosis of testicular cancer was positive; 1-year and 3-year
overall survival rates were 98.3 and 96.8%, respectively. Euro-
pean and USA data indicated that the 5-year relative survival
rate of NSGCT patients varied from 90-95% in 15-29- and
30-49-year olds (26). However, in the case of the patient in the
current study, due to the presence of multiple metastases and
an abdominal tumor, regular follow-up visits remained neces-
sary in order to evaluate long-term survival.

In the present case of multiple metastases originating
from a pure testicular yolk sac tumor, serum markers and
FDG-PET may assist with the achievement of a differential
diagnosis. Sperm cryopreservation is necessary for adults who
intend to have a child in the future. Chemotherapy is recom-
mended in order for patients to achieve tumor remission. In
terms of ongoing evaluation of the remission of metastases,
serum marker evaluation may provide an indicator of patient
prognosis.
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