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Abstract: Testicular germ cell tumor (TGCT) is the most common tumor usually occuring in males between 20-40 
years old. In recentyears, the incidence of TGCTs has risen markedly. The outcome depends on its pathologic type 
and tumor stage. This study was a retrospective analysis of the clinicopathological and immunohistochemical of 
145 TGCTs. According to our findings, teratoma, both mature and immature, mostly involved children, as did yolk 
sac tumor. Patients under 18 years old all survived for at least five years, while the mortality rate was 87.8% after 
five years since surgery and 96.5% in adults after three years. There was no difference between the survival rate 
of seminomatous tumor and non-seminomatous tumor. We also analyzed two routine diagnostic markers-PLAP and 
OCT4 on all TGCT tissues. Results showed that OCT4 may be a better predictive marker than PLAP to distinguish 
the TGCTS. Our finding suggested that TGCTs mostly occurred in young adult, and the mortality of those who under 
18 years old is lower than the adult patients. However in distinguishing the seminoma tumor from non-seminoma 
tumor, new marker should be further study.
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Introduction

Testicular germ cell tumor (TGCT) is the most 
common tumor which usually occurs in males 
between 20-40 years old [1, 2]. TGCTs account 
for 1%~1.5% in male neoplasms and in urologi-
cal tumor, TGCTs account for about 5% [3, 4]. 
Over these years, the incidence of TGCTs has 
risen markedly [5]. So, it is necessary to dis-
cuss the clinical characters of TGCTs.

TGCT has 2 main histologies; seminoma (SEM) 
and non-seminomatous TGCT (NSE) [6]. The 
embryonal carcinoma, choriocarcinoma, tera-
toma and yolk sac tumors are included in NSE.
SEM usually arise later in life, with a mean age 
of 35 year old when first presents compared 
with 25 years of age for NSE. And there are 
approximately 15% of TGCTs are mixed tumors, 
which contain both seminoma and non-semino-
ma elements [7].

NSE tumors are often treated with surgery and 
chemotherapy, and the cure rates of NSE 

tumors depend on the stage of the disease. The 
cure rate reaches up to 99% in the early stages 
of NSE tumors while in advanced disease stag-
es, the cure rate decreases from 90% in those 
who had good prognostic category to 50% in 
those who had poor prognostic features [8-11]. 

Postpuberal TGCTs usually cause early lymph 
node metastases and distant metastases. 
Some reports showed that about 25% patients 
with seminoma and up to 60% NSE patients 
suffer from metastases [8-11], and either sur-
gery or chemotherapy is often ineffective. 
About 10-20% patient with metastatic disease 
will not achieve complete remission, either due 
to a ineffective treatment or disease relapse 
[5]. 

Since the outcome of the TGCTs depends on its 
pathological type and tumor stage, in order to 
better understand the clinical characteristics of 
TGCTS, we reviewed a series of 145 patients 
with TGCTs treated in our institute over sixteen 
years.
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Materials and methods

Patients 

From April 2001 to September 2017, a total of 
145 patients (1 month to 60 years old) with 
TGCTs were treated in Xinhua hospital and 
Renji hospital, affiliated to Shanghai Jiaotong 
University (Shanghai, China). Only patients with 
primary tumor in the Testicular site were con-
sidered. All the clinical details, laboratory and 
pathologic findings were collected from the 
department’s data base. The detail of patients 
was showed in Table 1. Objectives and implica-
tions of the results were explained subsequent-
ly, clearly and institution approved written 
informed consent was obtained from each 
patient. The study protocol was approved by 
the Institutional Review Board of Renji hospital 
and Xinhua hospital. The written informed con-
sents from patients for using their tissue speci-
mens were also obtained.

Methods

Surgical specimens were fixed in 10% formalin 
and embedded in paraffin. 4 μm sections were 
cut and stained with H&E. Additional 4 μm sec-
tions were deparaffinized with xylene and rehy-
drated in a graded series of ethanol. The depa-
raffinized sections were then incubated with 

3% H2O2 to inhibit the endogenous peroxidase, 
followed by microwave-treated or trypsin diges-
tion for antigen retrieval before incubation with 
different primary antibodies, using a two-step 
polymer method (EnVision TM). The sections 
were incubated in a humid chamber at 4°C 
overnight after adding primary antibodies and 
the Table 2 showed the details of primary anti-
bodies used in our study. Subsequently, sec-
ond antibodies were added after PBS rinse. The 
sections were incubated at room temperature 
for 30 minutes, and then colored with DAB for 
15 minutes, and finally light counterstained 
with hematoxylin. Positive control staining were 
prepared using placental tissue, testicular neo-
plasm and gastrointestinal stromal tumor, 
respectively. Negative controls were performed 
using blocking serum in place of primary anti-
body. Immunohistochemical expression was 
graded using a semi-quantitative scoring sys-
tem based on the proportion of positive cells 
over total cells (percent positivity) ranging from 
0 to 100% where 0% was negative expression, 
<50% was weak expression, ≥50% was strong 
expression [12].

Statistical analysis

Statistical analysis was carried out with the 
SPSS19.0 (SPSS Inc). Data were expressed as 

Table 1. Clinical features of 145 patients with testicular germ cell tumors (TGCTs) 
Infant (<3 y) Adolescent (3~18 y) Adult (>18 y)

Length (cm) 4.75 (1.3~10) 4.00 (0.7~9.0) 4.0 (0.3~16)
Benign 21 9 2
Tumor 17 6 90
Total 38 15 92

Frequency Percentage (%) Average Age (mean + SD)
Mature teratoma 33 23.4 36.04±7.36
Seminoma 67 45.5 36.04±10.05
Immature teratoma 3 2.1 5.86±9.64
Yolk sac tumor 16 11 2.76±4.44
Embryonal carcinoma 12 8.3 30.00±15.33
Mixed 14 9.7 30.14±8.44
Total 145 100

Left Right Total
Location 62 83 145

Table 2. Summary of immunohistochemical antibodies
Antibody Type Pre-treated Dilution Location Detail
PLAP Mouse anti-human Heated WS Cytoplasm DaKo (GM719102)
OCT3/4 Goat anti-IgG Heated 0.07638889 Nucleus SantaCruz (c-20, sc-8629)
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From April 2001 to September 2017, a total of 
145 patients with TGCTs were treated in Xinhua 
hospital and Renji hospital. Table 1 shows clini-
cal characteristics of the induced patients. 
Among 145 patients, Seminoma occurred pre-
dominantly, according for 45.5% (67/145), 
especially in adult (65/67), and mature terato-
ma accounted for 23.4% (34/145), immature 
teratoma accounted for 2.1% (3/145), Yolk sac 
tumor accounted for 11% (16/145), Embryonal 
carcinoma accounted for 8.3% (12/145) and 
Mix accounted for 9.7% (14/145) and there was 
no choriocarcinoma. 62 cases occurred at the 
left testicular, which accounted for 42.7% of all 
cases, and no bilateral lesion was detected 
(Table 1). We divided these patients into three 
groups according to their age. The length of 
tumor was comparable between three groups 
(median length: 4.75 cm in Infant group, 4 cm 
in adolescent group and 4 cm in adult group). 
Malignant tumor occurred predominantly in 
adult, according for 97.8% (90/92) of the cases. 
While the malignant tumor in infant and adoles-
cent was 44.7% (17/38) and 40% (6/15) (Table 
1). 

Between three age groups, mature teratoma 
and yolk sac tumor occurred more frequently 
under age three (21/34 in mature teratoma, 
14/16 in yolk sac tumor). And the seminoma 
and embryonal carcinoma occurred more fre-
quently in adult (>18 years), according for 
65/67 in seminoma and 10/12 in embryonal 
carcinoma (Table 3). The mixed tumor also 
occurred mostly in adult group (13/14), and 
most mixed tumor contained seminoma ele-
ments (7/14) (Table 4). We also analyzed the 
median age between different tumor types. The 
median age of patient with immature teratoma 
was 0.42 year (0.17~17.0 year), 28.5 years 
(18~46 years) in mixed tumor, 1.5 years (0.08~ 
28 years) in mature teratoma, 35.5 years 
(15~60 years) in seminoma, 1.75 years 
(0.67~19 years) in yolk sac tumor and 30 years 

Table 3. The distribution of different type of TGCTs in three age groups
Infant (<3 y) Adolescent (3~18 y) Adult (>18 y) Total

Mature teratoma 21 9 3 33
Seminoma 0 2 65 67
Immature teratoma 2 1 0 3
Yolk sac tumor 14 1 1 16
Embryonal carcinoma 1 1 10 12
Mixed 0 1 13 14

Table 4. The different type of mixed TGCTs
Mixed Cases
Se+Im+Em 1
Se+Ma+Em 1
Em+Other 2
Yo+Em 2
Se+Yo+Em 2
Im+Yo+Em 2
Se+Im 2
Ma+Em 1
Se+Em 1
Se: seminoma; Im: Immature teratoma; Em: Embryonal 
carcinoma; Ma: mature teratoma; Yo: Yolk sac tumor; 
Other: other type of tumor.

mean ± SEM. Specific 
tests, P-values, and sam-
ple size were reported in 
the figure legends or text 
with appropriate data.

Results

Clinical features of pa-
tients with TGCTs

Figure 1. The average age in different type of TGCTs. 
145 patients was divided as their pathological type 
into six groups, the age range of patients in each 
group was showed in the picture, the difference be-
tween each groups was analysis by Kruskal-Wallis 
test, P<0.001.
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(2~58 years) in embryonal carcinoma (Figure 
1).

No difference of survival rate between differ-
ent pathological type of TGCTs

Follow-up data of malignant tumor after surgery 
were collected. All the patients have done sur-
gery and no-lymphatic metastasis was found. 
The follow-up data of patients who had been 
more than three years after surgery were avail-
able for 108 patients, one patient was out of 
follow up. Three patients were died after three 
years from surgery and eight patients were died 
after five years from surgery. Among the 8 
patients who died after five years, seven were 
seminoma tumor and one was embryonal carci-
noma (Table 5). The three patients died after 
three years included two seminomas and one 
embryonal carcinoma (Table 6). The five-year 
survival rate was 89.7% (70/78) and three-year 
survival data was 97.2% (105/108). No patients 
under eighteen years were died, so the five-
year survival rate was 87.8% (58/66) and three-
year survival rate was 96.5% (83/86). If we 
divide the patients into two groups, the five 
year survival rate of seminoma tumor was 
86.5% (45/52) and which was 96.1% (25/26) in 
non-seminoma tumor group. There was no dif-
ference of survival rate between different path-
ological type of TGCTs (P>0.05, χ2 test).

Immunohistochemistry results of PLAP and 
OCT4 in TGCTs

We detected the PLAP, OCT4 and other relative 
immune markers in all sample tissues (Figure 
2). PLAP was located in the cell membrane and 
cytoplasm. It was detected in 72.3% (81/112) 
in malignant tumor, including 94% (63/67) in 
seminoma tumor, 81.3% (13/16) in yolk sac 
tumor, 75% (9/12) in embryonal carcinoma and 
50% (7/14) in mixed tumor. No PLAP was 
detected in teratoma (P<0.001, χ2 test) (Table 
7). 

OCT4 was detected in 70.3% (102/145) in all 
TGTCs, including 27% (9/33) in mature terato-
ma, 100% (14/14) in mixed tumor, 100% 
(67/67) in seminoma and 100% (12/12) in 
embryonal carcinoma. No OCT4 was detected 
in immature teratoma and yolk sac tumor 
(P<0.001, χ2 test) (Table 7). 

Discussion 

Histologically, testicular germ cell tumors 
(TGCTs) are divided into Seminoma and Non-
Seminoma, which are either undifferentiated, 
such as embryonal carcinoma, or differentiat-
ed, such as teratoma, or extra-embryonic (yolk 
sac choriocarcinoma) [1]. 

Age represents one of the most frequent fac-
tors of TGCT occurrence. The commonest age 
range of presentation of TGCTs, as reported, is 
between 20-45 years [5]. Patients rarely tend 
to be younger than 15 years of older than 60 
years. As in our study, there was no patient 
above 60 years old, while 32.4% (47/145) 
patients were under 15 years old. Fossa et al 
has reported that age is an adverse prognostic 
factor of dead and relapse [13]. And recently, it 
was reported that the mortality rate was signifi-
cantly increase when TGCT patients were above 
40 years old after the BEP (Bleomycin + VP-16 
+ cisplatin) chemotherapy (HR=4.8, P=0.005) 
[14]. As in our study, patients under 18 years 
old all survive for at least five years, while the 
mortality rate was 87.8% after five years since 
surgery and 96.5% after three years in adult. 
However, it was reported that the five-year sur-
vival rate for patients with early-stage disease 
was 99% and for patients with late-stage dis-
ease was 74% [15]. The difference may due to 
the different geographical areas, since genetic 
and environmental factors play an important 

Table 5. The five year survival data between 
different types of TGCTs

Survival Dead Total
Imature teratoma 2 0 2
Mixed 6 0 6
Seminoma 45 7 52
Yolk sac tumor 8 0 8
Embryonal carcinoma 9 1 10
Total 70 8 78

Table 6. The three year survival data between 
different types of TGCTs

Survival Dead Total
Imature teratoma 3 0 3
Mixed 13 0 13
Seminoma 64 2 66
Yolk sac tumor 15 0 15
Embryonal carcinoma 10 1 11
Total 105 3 108
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role in the development of TGCT [16]. A study of 
120 cases of TGCTs reported that the five-year 
survival rate of seminoma tumor was higher 
than that of non-seminoma (90.3% vs 78.9%, 
P<0.01), which indicated that there was differ-
ence in the survival rate of different type of 
TGCTs [17]. While there was no difference 
between seminoma tumor or non-seminoma 

tumor in our study (P>0.05). This may be due to 
the sample size of our study was not enough.

TGCTs represent about 10% of all pediatric 
GCTs, but about 30% of malignant GCTs [18]. 
There are two age peaks of TGCTs in children: 
those who under three years may experience 
both malignant GCTs and mature teratoma, 

Figure 2. Pathological HE and immunohistochemical staining of TGCTs. A: Large round cells with central nuclei, 
prominent nucleoli and mostly clear cytoplasm defined a component of seminoma in the testicular germ cell tumor 
(HE×100). B: HE staining show tissues from three germ layers in Mature teratoma (HE×100). C: Yolk sac tumors 
are composed of clear, columnar epithelial cells arranged in sheets, cords and tubules structures (HE×100). D: Em-
bryonal carcinomas are characterized by tumors cells organized in sheets, cord, or gland-like structures (HE×100). 
E: MixedTGCTs (Seminoma and Yolk sac tumor) (HE×40). F: Immunostaining for OCT in seminoma (×400). G: PLAP 
immunolabeling of tumor cells in seminoma (×400). H: Yolk sac tumor with AFP immonolabelling (×400). I: CK im-
munolabeling in mixed TGCTs (Seminoma and Yolk sac tumor) show positive staining in Yolk sac tumor and negative 
in seminoma (×400).
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while adolescents may experience either semi-
nomas or other mixed tumors [19, 20]. Acc- 
ording to our findings, teratoma, both mature 
and immature mostly stroked children, so did 
yolk sac tumor, which is in accordance with pre-
vious reports.

Placental alkaline phosphatase (PALP) which is 
produced by the placenta play a big role in cel-
lular transporting, proliferation and differentia-
tion of cells, and in metabolism and gene tran-
scription [21, 22]. In human, it is also produced 
by cancer cells [23]. PALP is not specific for tes-
ticular tumors, it can also be found in pulmo-
nary, digestive system, breast and female 
reproductive organ cancers [24, 25]. However, 
PLAP is commonly employed as a routine diag-
nostic marker for seminoma/germinoma [26, 
27]. It is reported that PLAP can be detected in 
98% of seminomas and “carcinoma in situ” 
(CIS) lesions, in 85% of yolk sac tumors and 
86%-97% of embryonal carcinomas [28]. In our 
study, it was detected 77.6% in seminoma 
tumor, 81.2% in yolk sac tumor, 75% in embryo-
nal carcinoma and 50% in mixed tumor. No 
PLAP was detected in teratoma, which is basi-
cally in line with previous findings [27, 29]. 

OCT4 is an octamer binding transcription factor 
that has been detected in tumor germ cell 
which has pluripotent potential [30-34]. It is 
mostly detected in seminomas, embryonal car-
cinomas, dysgerminomas and germ cell compo-
nent of gonadoblastomas. OCT4 was located in 
the cell nuclei [34]. Several researchers have 
reported that OCT4 was positive in 100% semi-
noma and negative in normal testicular tissues 
[35, 36], which was in accordance with our find-
ings. And Hattab et al [29] also demonstrated 
that OCT4 is more specific and sensitive than 
PLAP in the diagnosis of TGCTs. Despite the 
100% positive of OCT4, compared to the 92% 
positive of PALP, the staining background of 
PLAP may be so heavy that the result evalua-
tion will be a little challenging. 

In conclusion, TGCTs mostly occurred in young 
adult, and the mortality of those who under 18 
years old is much lower than the adult patients. 
OCT4 may be a better prediction marker than 
PLAP in distinguish the TGCTS. However, in dis-
tinguishing the seminoma tumor from non-sem-
inoma tumor, new marker should be further 
study.
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