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RÉSUMÉ

Tumeurs de cellules germinales extragonadiques – 
pathogenèse, résultats histopathologiques, diagnostic 
et traitement

Les tumeurs germinales extragonadiques primaires 
(EGCT) constituent un groupe rare de néoplasmes 
pouvant exister n’importe où le long de la ligne mé-
diane du corps, sans preuve d’une tumeur gonadique 
primaire. Leur morphologie varie considérablement et 
comprend les tératomes, les séminomes, les tumeurs 
du sac vitellin, les carcinomes embryonnaires, les cho-
riocarcinomes et les GCT mixtes. L’éthiopathogenèse 
de l’EGCT est faiblement comprise, existant de multi-
ples théories. Le diagnostic est souvent difficile, mais 
un diagnostic précis doit être fait afin d’appliquer une 
approche correcte

Mots-clés: tumeurs germinales extragonadiques, pa-
thogenèse, histopathologie, diagnostic, traitement.

ABSTRACT

Primary extragonadal germ-cell tumors (EGCTs) are a 
rare group of neoplasms, that can exist anywere along 
the midline of the body, without the evidence of a pri-
mary gonadal tumor. Their morphology varies widely 
and includes teratoma, seminoma, yolk sac tumor, 
embryonal carcinoma, choriocarcinoma, and mixed 
GCTs. The ethiopathogenesis of EGCT is poorly un-
derstood, existing multiple theories. Diagnosis is often 
difficult, but an accurate one should be made in order 
to apply a correct management.

Keywords: extragonadal germ-cell tumors, pathogen-
esis, histhopathology, diagnosis, treatment.

Abbreviations
GCT – germ cell tumor
EGCT – extragonadal germ cell tumor
ST – seminomatous
NST – non seminomatous tumors
EC – embryonic carcinoma
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INTRODUCTION

Primary extragonadal germ-cell tumors (EGCT) 
are a rare group of neoplasms, representing 1-3% of 
all germ-cell tumors, that can be found in almost 
every structure along the midline of the body, from 
the brain to the coccyx, without evidence of gonadal 
primary tumors. The most common sites in which 
EGCT can be found include the mediastinum and 
retroperitoneum, with the brain closely behind1. The 
pineal gland and the sacrococcygeal area are less 
frequently encountered as anatomical locations for 
EGCT2,3. However, there have been described iso-
lated cases in the bladder, prostate, seminal vesicle, 
vulva, placenta, uterus and kidney4-9. It has been ob-
served that females are less affected than males, with 
a higher incidence in white males (56.3/1 million)1.

EGCT are classified as seminomatous tumors 
(seminoma) and non-seminomatous tumors (terato-
ma, embryonal carcinoma, yolk-sac tumors and cho-
riocarcinoma). Tumors that are constituted by two or 
more histological types are known as mixed germ cell 
tumors and are treated as NST.

Tumor type and location varies with age. 
Therefore, teratoma is the most frequent EGCT en-
countered in prepuberal patients, regardless of gen-
der. In the same category of patients, the most com-
mon anatomical locations in which EGCTs resides 
are, in no particular order, the sacrococcygeal area, 
intracranial, mediastinum, head and neck and perito-
neum. Teratoma, in prepuberal age, can be observed 
as pure or mixed tumor, frequently associated with 
yolk sac tumors (YST)10,11.

In adults, teratoma is by far the most common 
histological type of EGCT encountered in females 
(90%). Teratoma, seminoma, YST and mixed tumors 
are quite equally represented in males12.

Unlike testicular germ-cell tumors (GCTs), where 
there is no clear prognostic distinction between ma-
ture and immature teratoma, mature teratomas of the 
mediastinum generally behave in a benign manner. 
In adults, immature teratomas of the mediastinum 

can be aggressive tumors, similar to other non-semi-
nomas, and have a poor prognosis, whereas in prepu-
bertal children, immature elements in a teratoma are 
not associated with malignant behavior13,14.

PATHOGENESIS

The pathogenesis of EGCT is not clearly defined, 
so in the literature multiple theories exist. A first the-
ory suggests that EGCTs are derived from primordial 
germ cells that fail to complete the normal migration 
along the urogenital ridge to the primordial gonads 
during embryonal development, most probably due to 
an anomaly in its microenvironment or to a cell de-
fect15. Another theory, supported by McKenney et al, 
proposes as an etiopathogenetic mechanism the me-
tastases developed from an undiagnosed or regressed 
(„burned-out“) primary germ-cell tumor in the go-
nads14. The probability of certain grades of regression 
has been studied in the literature and furthermore, 
EGCTs are more aggresive than GCT occuring in the 
gonads, as expected from metastatic disease.

A third theory involves genetic alterations. It has 
been observed that aneuploidy and chromosome 12 
abnormalities are the most common genetic altera-
tions observed in postpuberal GCTs. It has been dem-
onstrated that in up to 96% of mediastinal seminoma 
exists an overexpression of 12p16. However, regarding 
genetic implication in the pathogenesis of non semi-
nomatous tumors (NST) there are limited data avail-
able in the literature. Hasle et al observed that EGCT 
have a higher incidence in patients with genetic syn-
dromes such as Klinefelter, Down and Li-Fraumeni17. 
Patients with Klinefelter syndrome tend to develop 
EGCT, especially located in the mediastinum. In a 
report from the Children’s Oncology Group, approxi-
mately one third of patients with mediastinal GCTs 
had Klinefelter syndrome and the risk of developing 
a GCT among males with Klinefelter syndrome was 
estimated to be 1:4000. Williams et al concluded that 
males with mediastinal GCTs should be screened for 
Klinefelter syndrome18,19.

YST – yolk sack tumor
FNAC – fine needle aspiration cytology
AFP – alfa-feto protein
beta-hCG – beta-human chorionic gonadotropin
LDH – lactate dehydrogenase
VIP – etoposide, ifosfamide, and cisplatin chemother-
apy
BEP – bleomycin, etoposide, and cisplatin chemother-
apy
RT – radiation therapy
PET – positron emission tomography



Archives of the Balkan Medical Union

December 2019 / 727

HISTOPATHOLOGICAL FINDINGS

EGCTs have the same morphological and immu-
nohistochemical findings as their gonadal counterparts. 
Seminoma is characterized macroscopically by a lobular 
architecture, with a silvery cut surface and having up to 
20 cm in size20. Microscopically, the tumor consists of 
large cells with gently eosinophilic cytoplasm, with a 
smooth nucleus and a prominent nucleolus.

EC is usually a large mass at the time of diagno-
sis, with necrosis and hemorrhage on the cut surface 
and with signs of invasion in the surrounding tissues. 
Microscopically, coagulative necrosis, „epithelial“ ar-
rangements and nuclear atypia are useful for differ-
ential diagnosis with seminoma.

Teratoma is an encapsulated mass, sometimes 
lobulated, which presents on the cut surfaces a large 
pallet of tissues, cystic areas of mucinous, gelatinous 
or serous material. Occasionally, bone and teeth can 
be present. Looking at it through the microscope you 
can see several tissues with various degrees of matura-
tion, arranged in a disorganized distribution.

Choriocarcinoma is seen as an infiltrating mass 
into the adjacent tissues, usually very hemorrhagic, 
being characterized microscopically by the presence 
of syncytiotrophoblastic and cytotrophoblastic cells.

The specimens for histopathological diagnosis 
can be acquired through incisional biopsies or Fine 
Needle Aspiration Cytology ultrasound or CT-guided. 
Seminoma usually presents a homomorphous and dis-
sociated cell population, mononucleated, with large 
vesicular nuclei, prominent nucleoli and chroma-
tin clumping and few loose small clusters on FNAC 
smears. Non seminomatous tumors (NST) are char-
acterized by variegated morphological aspects on fine 
needle aspiration cytology (FNAC) smears. Therefore, 
YST is identified by cohesive clusters or acinar struc-
tures constituted of cells with vacuolated cytoplasm 
and large nuclei. Giant multinucleated tumor cells 
usually describe a choriocarcinoma. The cytopathol-
ogy of embryonal carcinoma (EC) consists of necrosis 
and hemorrhagic areas, multiple anaplastic cells, hy-
perchromatic nuclei, basophilic cytoplasm arranged in 
glandular or papillary structures. The diagnosis of tera-
toma could be suspected when squamous cells, colum-
nar cells and mesenchymal portions are observed21.

Regarding the immunohistochemical mark-
ers, the most important for seminoma are PLAP, 
POU5F1(OCT4), NANOG, SOX2, REX1, UTF1, 
KIT (CD117) or LIN28. These are the same as the 
factors of pluripotency regulation expressed by pluri-
potent germ cells tumors and normal gonocytes22-25. 
CD30 and SOX2 are specific immunohistochemi-
cal markers for EC26. Alpha fetoprotein, Glypican-3, 
Villin, SALL4 and LIN28, usually present on the 

surface of human yolk sac and early endoderm cells, 
are characteristic markers for YST. Recently, ZBTB16 
(Zinc finger and BTB domain-containing protein 
16) has been found to be more specific for YST, be-
ing expressed in up to 91.6% of extragonadal and 
metastatic YST27,28. β-hCG is highly specific for cho-
riocarcinoma, which also expresses Glypican-3 and 
SALL4 29. Teratoma, usually, does not require immu-
nohistochemical markers for the diagnosis.

DIAGNOSIS

Suspicion of EGCTs is based on clinical diagno-
sis and imaging studies, but its diagnosis is confirmed 
by the histopathological findings from incisional bi-
opsies or FNAC smears.

In establishing the diagnosis of EGCT it is im-
portant to exclude two possible pathologies: metasta-
sis from a primary gonadal GCT and another type 
of poorly differentiated cancer. Therefore, testicu-
lar ultrasound should be performed in all patients 
with, as testicular palpation alone is not sufficient 
for exclusion of a primary gonadal GCT30. Another 
important element for differentiation between a pri-
mary EGCT and a metastasis from a gonadal GCT is 
that primary mediastinal GCTs occur in the anterior 
mediastinum, whereas testicular GCTs rarely metas-
tasize to the anterior mediastinum. EGCTs can be 
distinguished from other poorly differentiated can-
cers only by histopathological evaluation.

Another important element in the diagnosis of 
EGCTs is the measurement of specific biochemical 
serum tumor markers, such as serum alfa-feto protein 
(AFP), beta-human chorionic gonadotropin (beta-hCG) 
and lactate dehydrogenase (LDH). These serum mark-
ers, not only are invaluable for diagnosis, but very help-
ful in the follow-up process. AFP is usually increased 
in non seminomatous EGGCTs while it is never in-
creased in pure seminoma patients31. Frequently, pure 
YST, or mixed GCT containing YST cells presents 
elevated levels of AFP. Serum beta-hCG may be in-
creased in pure seminoma, and non seminomatous 
GCTs. Serum LDH, the less specific serum marker, 
increases in 40%-60% of EGCTs patients, regardless 
of the histological type. In all these situations, it has 
been observed that the level of serum markers is pro-
portionally higher according to the disease stage21,31.

Mediastinal germ-cell tumors

Teratoma of the mediastinum can exists in two 
forms: mature and immature. Mature mediastinal 
teratomas of the males, in contrast to the testicular 
teratoma, which is considered to have metastatic 
potential, are treated as benign tumors. It tends to 
grow slowly, being for the most part asymptomatic, 
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therefore, it is usually diagnosed incidentally. If 
symptoms do appear, they are usually a result of 
compression and obstruction of surrounding organs. 
Manifestations could include: chest pain, cough, 
dyspnea, and bronchial obstruction and postobstruc-
tive pneumonia. There have been reported errosions 
into the bronchia, the pericardium, adjacent major 
blood vessels, or through the skin and are considered 
serious complications. Trichoptysis, or the expectora-
tion of hair, can be rarely seen when a bronchial fis-
tula is formed32-35. Immature teratoma are rarely seen.

Testicular seminoma rarely metastasizes to the 
medistinum in the absence of retroperitoneal lymph 
node involvement30. Primary mediastinal seminoma 
is a slow-growing mass and can reach impressive di-
mensions at the time of diagnosis. Due to the fact that 
it grows slowly, it is usually asymptomatic. Common 
complaints of patients include: chest pain, dyspnea, 
cough, weight loss, superior vena cava syndrome, fe-
ver, nausea. Beta-hCG is elevated in approximately one 
third of patients36.

An important fact for diagnosis and treatment 
is that if a tumor consist of a mixture of seminoma 
and teratoma it is considered a NST and treated as 
one. It has been observed that regarding mediastinal 
NST, YSTs are the most common subtypes. In one 
study on 64 cases, 60% were pure YST, 12% were 
pure choriocarcinomas, and 9% were pure embryonal 
carcinomas. Medistinal NST have a poor prognosis, 
with an overall survival rate at 5 years of only 45% 
36,37. Unlike seminomatous GCT cases, NST patients 
are symptomatic and may complain of fever, chills, 
weight loss, chest pain, dyspnea, and/or superior vena 
cava syndrome. Sometimes, patients can present gy-
necomastia, when a choriocarcinoma that secrests 
high amount of beta-HCG is present35.

Retroperitoneal germ-cell tumors
Due to the inaccessibility of the region, these 

tumors usually grow silent and are frequently bulky 
at the time of diagnosis. If the tumor is large in scale, 
patients usually present with abdominal swelling and 
pain, early satiety, abdominal discomfort, most hav-
ing a palpable abdominal mass. Pain can be located 
in the lumbar, inguinal or gluteal region and varies 
in intensity and severity. General symptoms such as 
asthenia, anorexia, weight loss or prolonged fever 
may be present. Signs of venous compression such as 
edema, varicocele, ascites and genital swelling can be 
present. In this region pure teratomas are rare.

In all cases a computed tomography should be 
performed to better characterize the tumor and its 
relationship with adjacent organs38-46.

TREATMENT

Therapeutical management varies with location 
and histological subtype. Therefore, mature medias-
tinal teratomas can be treated with complete surgical 
resection, through a median sternotomy or postero-
lateral thoracotomy. Sometimes, when complete sur-
gical resection cannot be fulfilled without endanger-
ing surrounding vital structures, a partial resection 
can be performed on benign teratomas if this can 
relieve the compressive symptoms. Due to the fact 
that mature teratomas are relatively insensitive to 
chemotherapy and radiotherapy it is unclear if this 
additional treatment can offer any real benefit, and 
some authors recommend observation32,47.

In terms of management of immature teratomas, 
it is preferred to first do a four cycle of etoposide, 
ifosfamide, and cisplatin chemotherapy and then opt 
for a complete resection, if possible. Due to the rarity 
of this type of tumor it has not been established the 
benefits of chemotherapy and the optimal timing for 
surgery. Aray et al showed that long-term survival can 
be achieved using preoperative chemotherapy and ag-
gressive surgical resection48.

Mediastinal seminoma and seminomas in gen-
eral are highly sensitive to cisplatin-based chemo-
therapy and radiotherapy. The International Germ 
Cell Consensus Classification classifies men with 
mediastinal seminomas without evidence of non 
pulmonary organ metastases as good-risk GCTs and 
should be treated with three cycles of BEP or four 
cycles of etoposide and cisplatin (this regimen is pre-
ferred due to the lung toxicity of bleomycin). Patients 
who have metastases from a mediastinal seminoma 
should be treated with four cycles of bleomycin, 
etoposide, and cisplatin chemotherapy (BEP), and if 
bleomycin cannot be tolerated, four series of etopo-
side, ifosfamide, and cisplatin chemotherapy (VIP) 
chemotherapy should be administered35,49. Bokmeyer 
et al, in their study on 103 patients with extragonadal 
seminomas, in whom cisplatin-based chemotherapy 
was administered to 91% of cases, the remission rate 
with chemotherapy and post-chemotherapy resec-
tion of residual masses was 92%, with a 5-year sur-
vival rate of 88% (to be noted that in 75% of cases 
chemotherapy was used alone)36. If the patient cannot 
benefit from chemotherapy, radiation therapy (RT) 
should be administered (35 to 50 Gy), in an area that 
includes the mediastinum and bilateral supraclavicu-
lar fossae. RT can only be administered in the ab-
sence of a bulky and metastatic disease. Due to the 
cardio-vascular side-effects (coronary artery disease, 
valvular disease, diastolic dysfunction, and constric-
tive pericarditis) caution should be advised35. In cases 
of mediastinal seminomas, surgery is rarely needed. 
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When a seminoma is very small and localized, a com-
plete surgical resection can be performed, followed by 
adjuvant chemotherapy.

Residual masses larger than 3 cm should be 
evaluated with a positron emission tomography 
(PET scan) or an open biopsy, or should be closely 
observed, whereas those smaller than 3 cm should 
be closely observed or evaluated with a PET scan35.

Mediastinal NST are aggressive tumors and a 
multimodal approach is usually preferred. Usually, 
patients undergo 4 cycles of VIP chemotherapy (this 
is preferred due to the toxicity of bleomycin in BEP 
regimen). Four cycles of BEP are an alternative if 
bone marrow toxicity is a particular concern. In a se-
ries of 221 patients who underwent thoracic surgery 
for excision of mediastinal NSTs, 22 of 166 patients 
treated with BEP developed acute respiratory distress 
syndrome compared with 0 of 55 treated with VIP50. 
After neoadjuvant chemotherapy, most patients have 
residual masses and require complete surgical excision.

For retroperitoneal seminomas, the same cispl-
atin-based chemotherapy is the preferred approach. 
The regimen used is the same as for advanced tes-
ticular seminoma35. Initially, patients with retrop-
eritoneal NST benefit from three or four cycles of 
cisplatin-based chemotherapy, after which they un-
dergo surgery for any residual mass left. In a study on 
227 patients with retroperitoneal NST of whom 98% 
of cases were treated with chemotherapy, 101 cases 
undergo surgery for residual masses and the overall 
survival rate was 65%36. In the retroperitoneum, pure 
teratomas are a rare encounter and are generally treat-
ed by surgical excision as a first line of treatment35.

PROGNOSIS

Prognosis is strongly related to age, histotype, 
and anatomical location (direct effects of tumor on 
organs in certain locations). Histological type is a very 
important prognostic factor, as NSTs have a poorer 
long-time survival rate (45%) compared with semi-
nomatous GCTs (90%)36. Regardless of age, mature 
teratomas behave in a benign manner, compared to 
immature teratomas, that have an aggressive behav-
iour in adults. Visceral metastases, increased serum 
beta-HCG, primary location into the medistinum 
and clinical and pathological staging are independ-
ent prognostic factors that corelate with a negative 
impact on overal survival rates20.

CONCLUSIONS

Extragonadal germ-cell tumors are an uncom-
mon group of neoplasms, that, although they have 
similar components to their gonadal counterparts, are 
characterized by a total different biological manner, 

a poorer prognosis and a more aggressive behaviour, 
especially when they have NST components. EGCTs 
occur more frequent in the mediastinum and retrop-
eritonem, but can be found in almost every structure 
along the midline of the body. Suspicion is raised by 
clinical presentation, serum markers and imaging 
studies, but the histopathological exam is the one 
that confirms the diagnosis. In terms of treatment, 
a multimodal approach is usually preferred, but it is 
heavily dictated by the histological type of the tumor, 
which also dictates the prognosis.
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