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Abstract: Primary extragonadal malignant germ cell tumors (EMGCTs) are rare and characterized by the location in 
the midline of the body, including mediastinum, CNS, retroperitoneum and coccyx. EMGCTs present with different 
clinical and biologic characteristics in different tumor locations. Accurately diagnosing MEGCTs would be very difficult 
by performing on HE staining alone, and requires immunohistochemical verification. This study was to investigate 
the biological feature of EMGCTs and diagnostic value of immunohistochemical markers OCT3/4, CD117, PLAP, AFP, 
β-HCG and CD30 in EMGCTs. A retrospective study was performed on 48 patients with EMGCTs. EMGCTs were found 
to occur predominantly in males, especially for mediastinal MGCTs. The tumor locations included mediastinum, CNS 
and retroperitoneum. The mediastinum and CNS were the most common sites of EMGCTs. Seminoma/germinomas 
(64.6%) was the most common histological subtypes of EMGCTs. Chest pain, dyspnea, cough and fever were the 
most common clinical presentations in mediastinal MGCTs. Headache, visual disturbances, endocrine abnormali-
ties, and signs of increased intracranial pressure were common clinical symptoms in CNS MGCTs. Abdominal mass 
with or without pain, backache and weight loss were common clinical presentations in retroperitoneal MGCTs. PLAP, 
CD117 and OCT3/4 were highly expressed in seminomas/gernimomas. CD30, EMA and CK AE1/3 staining were 
positive in embryonal carcinoma. AFP and β-HCG positive staining are characteristic in yolk sac tumors and chorio-
carcinoma, respectively. Patients with seminomas/germinomas had a better prognosis than those with NS/G-GCTs. 
Our finding suggests that the accurate diagnosis of EMGCTs is critical not only for predicting the tumor progression 
but also for patient management. Immunohistochemical markers have become an important tool in the diagnosis 
and differential diagnosis of EMGCTs. 
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Introduction

Primary extragonadal malignant germ cell 
tumors (EMGCTs) are rare and account for only 
2~5% of the malignant germ cell tumors 
(MGCTs). Primary extragonadal germ cell 
tumors (EGCTs) are characterized by their loca-
tion on the midline structures of the body from 
the pineal gland to the coccyx, such as central 
nervous system (CNS), mediastinum, retroperi-
toneum and coccyx. The mediastinum is the 
most common site of EGCTs, accounting for 
50~70% of all EGCTs. Mature teratomas are the 
most common germ cell tumors of the medias-

tinum, accounting for 70~75% of all mediastinal 
GCTs. Only 25~30% GCTs in mediastinum are 
malignant. The CNS and retroperitoneum are 
also the common sites. Histological, serological 
and cytogenetic features of EMGCTs are very 
similar to those in gonadal sites (testis and 
ovary), but the clinical and biological character-
istics of EMGCTs distinct from their testicular 
and ovarian counterparts. The accurate patho-
logical diagnosis of EMGCTs is critically impor-
tant for guiding clinical therapy and predicting 
prognosis. The diagnosis of EMGCTs might not 
be readily achieved by haematoxylin and eosin 
(H&E) staining alone and usually requires immu-
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nohistochemical confirmation. Because of their 
distinctive clinical treatment and prognosis, it 
is imperative for clinicians to make an accurate 
differential diagnosis between GCTs and others 
non-GCTs tumors, seminomas and non-semi-
nomatous tumors, as well as germinomas and 
non-germinomatous tumors [1-4].

The diagnosis of gonadal germ cell tumors usu-
ally requires immunohistochemical verification. 
PLAP, CD117, AFP and β-HCG are routine immu-
nohistochemical markers for diagnosis and dif-
ferential diagnosis of gonadal GCTs. In this 
study, we investigated the biological feature of 
EMGCTs, and evaluated the recently described 
GCT markers, including OCT3/4, CD117, CD30, 
PLAP, AFP and β-HCG together with CK and 
EMA in the diagnosis and differential diagnosis 
of EMGCTs [5, 6]. Here, we aimed to investigate 
whether there was a shared pattern of expres-
sion in EMGCTs. To our knowledge, it is the first 
comprehensive study to evaluate the clinical 
significance of above markers in EMGCTs 
detection.

Materials and methods

Patient data

A total of 48 cases diagnosed with EMGCTs 
were collected from Renji Hospital, School of 
Medicine, Shanghai Jiaotong University 
between 1990 and 2014. 16 cases of medias-
tinum MGCTs, 27 cases of CNS MGCTs, 5 cases 
of retroperitoneum MGCT were included in this 
study. There were 37 male and 11 female 
patients (male: female ratio 3.4:1, male pre-
dominance) with a median age of 19.3 years 
(ranging from 10 days to 46 years).

16 cases of mediastinum MGCTs were com-
prised of 7 seminoma (S), 3 yolk sac tumor 
(YST), 1 malignant teratoma (MT), 2 immature 
teratoma (IT), and 3 mixed GCTs (1 YST+ IT, 1 
S+IT, 1 S+MT). 27 cases of CNS GCTs was com-
prised of 22 germinomas (G), 1 embryonal car-
cinoma (EC), 1 immature teratoma, 1 choriocar-
cinoma (CC), and 2 mixed GCTs (1 G+EC, 1 
G+YST). 5 cases of retroperitoneum MGCTs 
were comprised of 2 MT, 2 seminoma, 1 YST. 
None of the patients with primary EGCTs had a 
previous history of gonadal GCTs. The study 
was approved by the ethics committee of Renji 
Hospital, School of Medicine, Shanghai Jiaotong 
University. The written informed consents from 

patients for using their tissue specimens were 
also obtained.

Followup study

Forty-eight patients were followed up by tele-
phone or mail and only 42 patients had com-
pleted follow-up results. After discharge from 
the hospital, all patients in this study were eval-
uated every 6-months for the first 5 years and 
12-month intervals thereafter, as well as their 
clinical history, physical examination, laborato-
ry analysis, or CT scan. Median follow-up peri od 
was 6.5 years, ranging from 4 months to 17 
years. The date of death or last follow-up was 
defined as the endpoint.

Immunohistochemistry and staining evaluation

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-
raffinised 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 1 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 [7].

In addition, a total of 20 primary mediastinal 
and intracranial tumors, including thymoma (8), 
lymphoma (5), neuroendocrine neoplasm (2) 
and pituitary adenoma (5), were retrieved to 
serve as controls.
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Statistics analysis

Statistical analyses were performed using 
SPSS for Windows (version 17.0). The chi-
square test or Fisher exact tests were used for 
categorical and ordinal variables. P values of 
<0.05 were considered statistically significant, 
and all reported P values are two-sided.

Results

Clinical characteristics of the patients

The duration of symp toms before diagnosis 
ranged from 5 days to 5 years, with a mean 
time of 10 months. 7 patients (20.6%) were 
younger than 10 years, 9 patients (26.5%) were 
older than 20 years, and 18 patients (52.9%) 
were between 10 and 20 years. There were 
many different clinical characteristics accord-
ing to age, genders and histological types in dif-
ferent locations of EGCTs. CNS GCTs occurred 
predomi nantly in children and adolescents, 
accounting for 81.5% (22/27) of the cases 
before the age of 20 years. The peak incidence 
of CNS GCT was between 10 and 20 years of 
age. 12 of 16 mediastinum MGCTs (75%) 
occurred in adults between the ages 20 and 35 
years. In retroperitoneal MGCTs, 3 patients 
(60%) were younger than 10 years (age of 10 
days, 30 days and 7 years respectively), 2 
patients (40%) were older than 20 years (age of 
27 years and 35 years respectively).

EMGCTs are more common in males, especially 
in mediastinal MGCTs (all male patients). 
Clinical presentations of EMGCTs were depen-
dent on the location and size of the tumor in the 
extragonadal sites of the midline of the body. 
The size of CNS MGCT (diameter 0.5~5.5 cm) 
were smaller than that of mediastinal MGCTs 

(diameter 6~21 cm) and retroperitoneal MGCTs 
(diameter 7~16 cm). Symptoms of CNS MGCTs 
were various at diagnosis, ranging from endo-
crine abnormalities, headache, visual distur-
bances to signs of increased intracranial pres-
sure. Patients with mediastinal MGCTs and ret-
roperitoneal MGCTs would not present clinical 
symptoms until their tumors have developed 
into larger size. Representative symptoms 
included chest pain, dyspnea, cough, fever, 
abdominal mass with/without pain, backache 
and weight loss. Seminoma/germinoma was 
the most common histological type in the 
EMGCTs, accounting for 81.5% in CNS EGCTs 
and 43.8% in mediastinum MGCTs. The 2 new-
born patients (40%) were diagnosed as malig-
nant teratomas (both female) (Table 2; Figure 
1A-D).

Immunohistochemical results (Table 3)

The immunohistochemical results are summa-
rized in Table 3. PLAP was mainly located in the 
cell membrane and cytoplasm. It was detected 
in 25 of 31 (80.6%) germinomas/seminomas, 
and 3 of 3 (100%) germinomas/seminomas 
component in mixed MGCTs. CD117 was 
detected in 29 of 31 (93.5%) germinomas/sem-
inomas, and 3 of 3 (100%) germinomas/semi-
nomas component in mixed MGCTs (Figure 1E, 
1F). OCT3/4 was expressed in all germinomas/
seminomas (31/31), embryonal carcinoma 
(1/1), and germinomas/seminomas compo-
nent (4/4) and embryonal carcinoma compo-
nent (1/1) in mixed GCTs, while yolk sac tumor, 
teratoma and choriocarcinoma were consis-
tently negative (Figure 1G). None of 6 patients 
with teratoma (immature and malignant), 4 
patients with yolk sac tumor and one patient 
with choriocarcinoma had a posi tive expres-
sion of PLAP, CD117 and OCT3/4. β-HCG, CK 

Table 1. 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 1:50  nucleus SantaCruz (c-20, sc-8629)
CD117 rabbit anti-human heated  WS cytomembrane DaKo (A450202)
HCG rabbit anti-human heated  WS cytoplasm DaKo (GA023102)
AFP rabbit anti-human None WS cytoplasm DaKo (GA000804)
CK AE1/3 mouse anti-human typsin digestion 1:50 cytoplasm DaKo (GM082110)
EMA mouse anti-human WS Cytomembrane/cytoplasm DaKo (GM061329)
CD30 mouse anti-human heated  WS cytomembrane DaKo (GM075102)
WS: working solution; goat anti-mouse, rabbit anti-goat, goat anti-rabbit.
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AE1/3 staining and EMA staining were seen in 
choriocarcinoma (1/1) and scattered syncytio-
trophoblats (1/1). AFP staining, CK AE1/3 
staining, EMA staining and local PLAP staining 
were seen in yolk sac tumor (4/4) and the tumor 
containing YST (2/2) (Figure 1H). CD30 and CK 
AE1/3 staining, EMA staining was positive in 
embryonal carcinoma and embryonal carcino-
ma component of mixed GCT.

All control cases of thymoma, lymphoma, glib-
lastoma, neuroendocrine neoplasm, pituitary 
adenoma, and meniangioma were immunoneg-
ative for PLAP, CD117 and OCT3/4.

Follow-up data after surgery were available for 
42 patients and 6 patients were out of follow 
up. 4 patients with seminomas/germinomas 
had died and the 5-year overall survival rate of 
patients with seminomas/germinomas was 
93.3%. One patient with embryonal carcinoma 
and one patient with choriocarcinoma in CNS 
died 12 months and 6 months after tumors 
resection, respectively. Immature and malig-
nant teratomas also had favorable prognosis 
with a 5-year sur vival rates of 80%. The overall 

3-year and 5-year survival rates of the patients 
with malignant NS/G-GCTs were 50% and 
28.6% respectively.

Discussions

Germ cell tumor most frequently occurs in the 
gonads (ovary and testis), but rarely occurs in 
the extragonadal sites of the midline of the 
body including mediastinum, CNS, retroperito-
neum and sacrococcygeal region. More than 
90% of EGCTs occur in adult man between 20 
and 35 years, such as mediastinal GCTs. The 
mediastinum is the most common site of pri-
mary EGCTs, and comprising 50~70% of all pri-
mary EGCTs, followed by CNS, retroperitoneum 
and sacrococcygeal region [8]. However, there 
are many differences in the clinical characteris-
tics according to age, sex and histological type 
in different locations of EGCTs. The incidence 
of primary CNS GCTs account for all primary 
CNS tumors is higher in Far East Asian coun-
tries, such as Japan, China and South Korea, 
than that in Western countries. CNS GCTs occur 
predomi nantly in children and adolescents with 
approxi mately 90% of the cases before the age 
of 20 years, of which the peak incidence is 
between 10 and 20 years of age [9]. The 
patients with teratoma in retroperitoneum are 
usually younger than 1 year [10]. 

EGCTs are also more common in male com-
pared with the gonadal GCTs, especially for 
EMGCTs. There is an overwhelming male pre-
dominance in malignant GCTs of mediastinum, 
while in a mild female predominance or a nearly 
equivalent gender ratio was observed in benign 
teratoma of mediastinum. In our report, all 
patients of mediastinal MGCTs were men. This 
result was in accordance with previous studies 
which also supported the overall male predomi-
nance in malignant GCTs of mediastinum. The 
male: female ratio was reported to range from 
1.5 to 3:1 in CNS GCTs [1, 11]. 

Symptoms of EMGCTs were dependent on the 
location and size of the tumor. Patients with 
mediastinal and retroperitoneal MGCTs would 
not present until their tumors have developed 
into large sizes. The clinical presentations of 
mediastinal include chest pain, dyspnea, 
cough, hemoptysis, and fever et al. while 
abdominal mass with/without pain, backache 
and weight loss were usually found in retroperi-
toneal MGCTs. However, some asymptomatic 

Table 2. Clinical features of 48 cases of primary 
extragonadal malignant germ cell tumors 

CNS mediasti-
num

retroperi-
toneum

sex
    male 18 16 3
    female 9 0 2
    M/F 2:1 All M 1.5:1
Age
    <10 2 0 3
    10~20 20 4 0
    21~30 4 6 1
    >30 1 6 1
size (diate cm) 0.5~5.5 6~21 7~16
Histological type
    S/G 22 7 2
    IT/MT 1 3 2
    YST 0 3 1
    EC 1 0 0
    CC 1 0 0
    MGCTs 2 3 0
G: germinoma; IT: immature teratoma; MT: malignant 
teratoma; YST: yolk sac tumor; EC: embryonal carcinoma; 
CC: choriocarcinoma; MGCTs: mixed germ cell tumors; M/F: 
male/female.
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and seminoma are the most 
common NSGCT of the medi-
astinum. In CNS GCTs, 65% 
of GCTs are germinomas, fol-
lowed by teratomas (18%), 
embryonal carcinomas (5%), 
yolk sac tumor (5%), chorio-
carcinomas (3%), and mixed 
GCTs. Teratomas are also 
common histological types in 
EGCTS of retroperitoneum 
and sacrococcygeal region 
[1, 2, 8, 9].

Compared with gonadal sites 
GCTs, accurately diagnosing 
MEGCTs by HE staining alone 

would be relatively more difficult, because of 
their nonspecific clinical symptoms and imag-
ing characteristics. It was widely accepted that 
immunohistochemical staining occupies an 
critical role in accurate histological diagnosis. 
Although most tumor specimens from CNS 
lesions are so limited in size that it is difficult to 
obtain them, additional immunohistochemical 
staining was routinely required for confirming 
diagnosis. PLAP and CD117 are commonly 
employed as a routine diagnostic marker for 
seminoma/germinoma [13, 14]. Our study dem-
onstrated that the expression of PLAP and 
CD117 were respectively detected in 80.6% 
and 93.5% of the seminomas/germinomas, 
which agreed with several previous reports [14, 
15]. However, it has been recently suggested 
that PLAP and CD117 may have their own short-
comings. Because of its surface membrane 
and diffuse cytoplasmic staining, the staining 
background of PLAP may be so heavy that 
immunohistochemical evaluation will be a little 
challenging. With regard to CD117, it has been 
reported to express in various non-GCTs tis-
sues, including gastrointestinal stromal tumors 
and melanomas, suggesting that it may not be 
a highly specific marker. Recently, Hattab et al. 
have found that OCT3/4 could act as a highly 
specific and sensitive immunohistochemical 

Table 3. The expression of immunohischemical markers in 48  
primary extragonadal malignant germ cell tumors
Histology PLAP CD117 OCT3/4 HCG AFP CD30 CK AE1/3 EMA
S/G + + + - - - +/- -/+
YST -/+ -/+ - - + - + +
EC +/- - + - - + + +
MT/IT - - - - - - + +
CC + - - + - - + +
S+IM/MT + + + - - - + +
G+EC + + + - - + + +
G+YST + + + - + - +/- +/-
YST+IM -/+ -/+ - - + - + +
S: seminoma; G: germinoma; YST: yolk sac tumor; EC: embryonal carcinoma; MT: 
malignant teratoma; IT: immature teratoma; CC: choriocarcinoma. 

cases were diagnosed as mediastinal MGCTs 
accidently by routine physical examination in 
our study. In addition, almost all cases (≥90%) 
occurred in the anterior mediastinum [10, 11]. 
The tumor size of CNS MGCT is much smaller 
than that of mediastinal and retroperitoneal 
MGCTs. The clinical features including signs of 
increased intracranial pressure, visual changes 
and endocrine abnormalities are similar to that 
of other CNS tumors, such as glioblastoma, 
ependymoma, medulloblastoma, or pineoblas-
tomas, which result from tumor invasion or 
compression of in adjacent tissue. The sellar 
and suprasellar region, pineal gland, hypothala-
mus, and third ventricle are the most common 
sites of intracranial MGCTs [12].

Pathological classifications of primary EGCTs 
by the WHO contain seminoma/germinoma, 
teratoma (mature, immature and malignant), 
yolk sac tumor, embryonal carcinoma, 
choriocarci noma and mixed germ cell tumor 
(containing more than one germ cell compo-
nent). Malignant EGCTs can be divided into two 
broad groups: seminoma/germino ma and non-
seminomatous/non-germinomatous germ cell 
tumor (NGGCT). 70~75% of mediastinal GCTs 
are mature teratomas and only 25~30% GCTs 
in mediastinum are malignant. Yolk sac tumor 

Figure 1. Histological features: A: Germinomas (CNS) are recognized for tumor cells with abundant clear cytoplasm, 
sheet growth pattern, lymphocytic infiltrating along fibrovascular stroma (HE×200). B: Yolk sac tumors (mediasti-
num) are composed of clear, columnar epithelial cells arranged in sheets, cords and tubules structures. “Schiller-
Duval bodies” is a hallmark of YST (HE×400). C: Embryonal carcinomas (CNS) are characterized by tumors cells 
organized in sheets, cord, or gland-like structures (HE×200). D: Choriocarcinomas (CNS) are composed of two 
characteristic cell types: cytotrophoblastic cells and syncytiotrophoblastic giant cells (HE×200). E: Immunostaining 
for PLAP in serminoma (retroperitoneum) (×200). F: Immunohistochemistry for CD117 showing positive staining in 
the tumor cells of the germinoma (CNS) (×200). G: Immunohistochemistry for OCT3/4 showing positive staining in 
the tumor cells of the germinoma (CNS) (×200). H: Immunostaining for AFP in yolk sac tumor (mediastinum) (×200).
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marker for detecting seminomas/germinomas 
[15]. In this study, OCT3/4 was expressed in 
100% seminomas/germinomas cases, while 
OCT3/4, together with PLAP and CD117, were 
found to be negative in yolk sac tumors. 
Interestingly, the distinctively positive expres-
sion of AFP was detected in yolk sac tumors, 
suggesting its potential value in distinguishing 
these tumors from seminomas/germinomas 
and embryonal carcino mas. Our study also 
found that embryonal carcinomas showed posi-
tive staining for OCT3/4, CK AE1/3, EMA and 
CD30, but negative staining for PLAP and 
CD117. In contrast, we found chorio cacinomas 
showed immunopositivity for βHCG, CK AE1/3 
and PLAP, but negative staining for CD117, 
OCT3/4 and AFP. These findings were consis-
tent with a recent work by Sugiyama et al [16].

Surgical resection is the cornerstone of treat-
ment for EMGCTs and improved adjuvant radio-
therapy and chemotherapy have ensured favor-
able recurrence control and survival probability 
[3, 17-19]. It is well-established that histologi-
cal subtype of EMGCTs is a decisive factor influ-
encing therapeutic strategies and patient prog-
nosis. In this study, seminomas/germinomas 
were highly sen sitive to radiation therapy, with 
a five-year survival rate of 93.3%. Mixed GCTs, 
yolk sac tumors, embryonal carcinomas, and 
choriocarcinomas are less radiosensitive than 
pure seminomas/germinomas and the progno-
sis of patients with NS/G-GCTs prognosis was 
poor with five-year survival rates of 28.6%. 
Matsutani et al report ed that 5-years survival 
rates of pure germinomas, mixed GCTs and 
immature and malignant teratomas in CNS 
were 95.4%, 57.1% and 70.7%, respectively, 
and the 1-year survival rates for embryonal car-
cinomas, yolk sac tumors and choriocarcino-
mas in CNS were 80%, 33.3% and 0, respec-
tively [9]. Bokemeyer et al reported that 5-years 
overall survival rates for seminomas and non-
seminoma GCTs in mediastinum and retroperi-
toneum were 88%, 49% and 88%, 63%, respec-
tively [20].

In summary, EMGCTs are rare and usually arise 
in midline structures, including mediastinum, 
CNS, retroperitoneum and coccyx. The histo-
logical classification includes seminoma/ger-
minoma and NS/G-GCTs (including immature 
and malignant teratomas, embryonal carcino-
mas, yolk sac tumors, choriocarcinomas, and 
mix GCTs). Seminomas/germinomas have a 

better prognosis than malignant NS/G-GCTs. 
An accurate diagnosis of EMGCTs is critical not 
only for predicting the tumor progression but 
also for patient management. Immuno- 
histochemistry has become an important tool 
in the diagnosis and distinguishing the different 
histological types of extragonadal germ cell 
tumors.
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