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1  |  INTRODUCTION

Germ cell tumors (GCTs) are a family of neoplasms with 
diverse histopathological and clinical features and prog-
noses that are widely considered to arise from primordial 
germ cells.1 Gonads are the most common organ in which 
GCTs predominantly occur, while a small proportion of 
GCTs primarily develop in extragonadal regions, such as 
the pineal gland, coccyx, mediastinum, retroperitoneum,2 
and the anterior mediastinum is the prior anatomical po-
sition in which approximately 10%–20% of primary ex-
tragonadal GCTs occur.3 Pathologically, GCTs are divided 
into two categories: pure seminomas and nonseminoma-
tous germ cell tumors (NSGCTs).4 Teratoma, a subtype of 
NSGCT, accounts for approximately 40%–60% of all medi-
astinal GCTs, with the majority of its histology being ma-
ture.5 Immature teratomas, a particularly rare subtype of 
teratomas with poor clinical prognosis, account for only 
approximately 1.8% of mediastinal GCTs and approxi-
mately 4% of mediastinal teratomas.3 Moreover, immature 

teratomas with somatic- type malignant transformation 
(SM) are extremely rare,6 and there are only a few cases 
describing this topic.7–12 We herein report a case of a 
chemotherapy- resistant and extremely giant immature 
teratoma that received en bloc resection with pathologic 
findings of foci of sarcoma and poorly differentiated squa-
mous cell carcinoma. To the best of our knowledge, this is 
the largest primary mediastinum immature teratoma with 
somatic- type malignant transformation treated with en 
bloc resection thus far.

2  |  CASE PRESENTATION

An 18- year- old adolescent came to our medical center 
from a local hospital for further management of a giant 
anterior mediastinum mass. Four months before this 
admission, he underwent a routine health examination 
at a local health institution and found a large mass in 
the mediastinum without any clinical symptoms, such 
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as chest pain, dyspnea, or cough. For further treatment, 
he was referred to a comprehensive oncology hospital, 
and malignant GCT was diagnosed by mediastinal bi-
opsy. Therefore, combined chemotherapy with etoposide 
(100 mg/m2 IV on Days 1–5), bleomycin (30 units IV on 
Days 1, 8, and 15), and cisplatin (20 mg/m2 IV on Days 
1–5) was subsequently initiated. However, when four cy-
cles of chemotherapy were finished, he underwent a chest 
CT again, which indicated that there was no obvious im-
provement. Hence, he received radiotherapy (the specific 
dose was not known) at another oncology hospital, the 
mediastinum mass failed again to respond to radiother-
apy, and the tumor volume even grew thereafter. In our 
hospital, physical examination revealed a thin- built man 
with normal vital signs and weight loss. Superior vena 
cava syndrome (SVCs), such as facial edema and jugular 
vein distention, was not observed. Respiratory, cardiac, 
abdominal, testicular, and lymph node examinations were 
negative.

Contrast- enhanced CT showed a large (approximately 
21.6 × 12.3 × 105 cm3) solid mass with heterogeneous en-
hancement that was not calcified in the anterior medias-
tinum. The heart and great vessels, including the superior 
vena cava (SVC), ascending aorta, pulmonary artery, and 
left principal bronchus, were compressed and surrounded 
by tumors with well- defined margins, while mediastinal 

lymph nodes were not noted (Figure  1). Brain MRI, ab-
dominal contrast- enhanced CT, bone scan, and pulmo-
nary function test were normal.

Laboratory investigations showed thrombocytopenia 
(platelets = 21 × 109/L, normal = 100–300 × 109/L), anemia 
(hemoglobin [Hb] = 92 g/L, normal range = 130–175 g/L), 
and a normal leukocyte count. Lactate dehydrogenase 
(LDH), alpha fetoprotein (AFP), β- human chorionic go-
nadotropin (β- HCG), and carcinoembryonic antigen 
(CEA) were elevated (AFP > 1210 ng/mL, normal < 8 ng/
mL; β- HCG = 270.48 mIU/mL, normal < 3.81 mIU/mL; 
CEA = 3.71 ng/mL, normal < 3.4 ng/mL). After chemo-
therapy and radiotherapy, the level of AFP decreased 
to 69.56 ng/mL, and β- HCG decreased to normal (β- 
HCG = 0.26 mIU/mL). Other laboratory examinations, 
including renal, hepatic, and coagulation function, were 
within acceptable limits. Therefore, the patient under-
went surgical resection of the tumor after informed con-
sent was obtained from the patient.

A giant solid mass with an intact capsule was observed 
macroscopically. In the mass, most of the components 
were solid with local necrosis and multiple cysts. Two 
mediastinal lymph nodes were observed with a diameter 
of approximately 0.8–0.9 cm. At the same time, a piece of 
pericardium attached to the tumor with a size of approxi-
mately 3.6 cm × 2.2 cm was also observed. Microscopically, 

F I G U R E  1  (A–C) Contrast- enhanced CT indicated a large mass in the anterior mediastinum with a well- defined margin, and the 
important structures in the mediastinum were compressed and surrounded by the tumor. (D–F) En bloc resection of the large solid tumor 
with an intact capsule via a median sternotomy.
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the tumor consisted of epithelial tissue, cartilage tissue, 
skeletal muscle tissue, and other mesenchymal tissue, 
some of which presented with immature or malignant 
morphology (Figure  2). Immunohistochemical staining 
demonstrated that cytokeratin (CK), epithelial mem-
brane antigen (EMA), smooth muscle actin (SMA), de-
smin (Des), MyoD 1, and myogenin were positive, while 
AFP and HCG were negative, indicating that the large 
mass was an immature teratoma with poorly differenti-
ated squamous cell carcinoma and sarcoma malignant 
transformation.

3  |  DISCUSSION

GCTs are a group of neoplasms that stem from differ-
ent anatomic sites and in different age groups. They are 
mainly located along the midline of the body, with the 
gonads being the most frequently involved organ and the 
mediastinum being the most common site of extragonadal 
GCTs.2,13 The majority of GCTs contain mixed compo-
nents, and approximately 15% of them have the poten-
tial to be malignant, but rarely do these tumors actually 
undergo malignant degeneration.14 Tumor malignant 
transformation (TMT) refers to a nongerm cell tumor 
malignant component that can be found within the bulk 
of a GCT or in its metastatic foci, which is called a GCT 
with somatic- type malignancy (SM),15 accounting for ap-
proximately 6% of GCTs.16 SMs of GCTs are most often 
observed in the retroperitoneum and recurrent cases, and 
they are extremely rare in the mediastinum with imma-
ture teratoma.6,17

Most likely because the components of GCTs have plu-
ripotency, various types of histological malignant transfor-
mation may occur simultaneously within a GCT, of which 
sarcoma (predominantly rhabdomyosarcoma) is the most 
frequent histological type of SM followed by adenocar-
cinoma and primitive neuroectodermal tumors, while 
melanocytic neuroectodermal transformation is the rar-
est.17,18 Other histology types include squamous cell trans-
formation, carcinoid tumors, hemangioendothelioma, 
and nephroblastoma.18 In our case, the immature tumor 
was proven to have an SM, and the histological types were 
squamous cell tumor and sarcoma (rhabdomyosarcoma, 
chondrosarcoma, and fibrosarcoma), while the lymph 
node metastasis was found to be squamous cell tumor 
malignant transformation, which meant a higher recur-
rence rate and aggressiveness than teratomas without 
malignant transformation.17 GCTs that develop SM natu-
rally have rarely been reported, and they are seen more 
frequently in older patients with a peak age of 50–60 years 
old15,19,20; most of them initially occur after chemotherapy 
or irradiation in young patients with a malignant GCT.15 
Therefore, this could explain why our patient with ini-
tially a malignant GCT developed SM after chemother-
apy and irradiation. However, the specific mechanisms of 
GCTs with SM are poorly understood, and two pathogen-
eses are assumed. First, chromosomal abnormalities have 
been detected, such as isochromosome 12p or rearrange-
ment of 2q,21 and Honecker et al.22 proved that mature ter-
atoma cells could undergo dedifferentiation in vitro into 
malignant tissues. Second, a totipotential embryonal car-
cinoma cell transformed to a neoplasm of the somatic type 
through malignant dedifferentiation could also be related 

F I G U R E  2  HE staining of somatic- 
type malignancy components showing (A) 
rhabdomyosarcoma; (B) chondrosarcoma; 
(C) fibrosarcoma; and (D) poorly 
differentiated carcinoma. Magnification 
×200.
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to this phenomenon.23 Few other cases of immature ter-
atoma with somatic- type malignancy have been reported 
previously (Table  1).24–28 To the best of our knowledge, 
this is the largest primary mediastinum immature tera-
toma with somatic- type malignant transformation that 
has received en bloc resection thus far.

Clinically, because mediastinal structures can accommo-
date large teratomas and their insidious growth, the mani-
festation of symptoms is not obvious even though GCTs with 
SM tend to be more symptomatic than those without SM, 
but the symptoms are rarely indistinguishable when they are 
present.29 However, several syndromes have been identified 
in association with nonseminomatous mediastinal GCTs 
that may aid diagnosis, such as Klinefelter's syndrome and 
hematologic neoplasms.30 As in our case, the patient did not 
have a large solid mass in the anterior mediastinum until he 
underwent a physical examination without presenting any 
anomalous symptoms. Symptoms such as cough, chest pain, 
dyspnea, heart failure, dysphagia, hemoptysis, hoarseness, 
and postobstructive pneumonia can arise when the tumor 
invades or compresses the surrounding organs in the medi-
astinum,31 but these symptoms are not specific. Although 
teratomas can grow extremely large, patients with superior 
vena cava syndrome (SVC) are rarely observed, accounting 
for no more than 10% of cases.32 Radiologically, due to the 
coexistence of tumor cells with different proliferation rates, 
attenuation heterogeneity is a common characteristic of the 
mass, and GCTs with SM could present as solid masses along 
with areas of teratomatous, necrotic, or hemorrhagic zones 
in contrast- enhanced CT scans.33 However, it did not sug-
gest a particular subtype of malignant transformation that 
was mainly diagnosed based on histological analysis via a 
biopsy or surgical specimen.34 However, contrast- enhanced 
CT scanning is useful to determine whether adjacent struc-
tures, such as the great vessels, heart, and lung, are invaded 
by the tumor or whether tumors metastasize to regional 
lymph nodes or other organs, such as the lung, brain, liver, 
and spleen, as well as tumor recurrence.27 In the case we 
reported herein, multiple characteristics were demonstrated 
in contrast- enhanced CT scanning. Laboratory examination 
found that serum tumor markers such as AFP and LDH are 
frequently elevated in 80% of patients with primary non-
seminoma mediastinal GCTs; however, only approximately 
30%–35% of patients have elevated β- HCG.35 Mediastinal 
nonseminomatous GCTs with elevated AFP and β- HCG 
have been previously reported in GCTs with SM, suggest-
ing the presence of malignancy and poor prognosis.5,36 In 
the case mentioned herein, high levels of AFP (>1210 ng/
mL) and β- HCG (270.48 mIU/mL) were observed before 
treatment. After chemotherapy and radiotherapy, the levels 
of AFP and β- HCG decreased, and neither AFP-  nor HCG- 
producing cells were confirmed in the resected specimens, 
indicating that necrosis or deproduction in the AFP-  and T
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HCG- producing cells was induced by preoperative chemo-
therapy and radiotherapy.37 However, the patient's clinical 
presentation deteriorated, with the tumor growing rapidly 
and larger than before, which was not deemed teratoma 
syndrome characteristically seen in mature mediastinal ter-
atomas.38 In this case, the rapid tumor aggression is more 
likely due to the underlying aggressive nature of the non- 
GCT malignant transformation components, especially sar-
coma.36 It has been previously shown that GCTs with SM, 
especially those with sarcoma malignant transformation, 
have a poor response to cisplatin- based chemotherapy.17,39

Orizi et al.40 found that hematopoietic stem cells could 
exist in mediastinal GCTs, which might cause hematologic 
derangements and were associated with nontreatment- 
related blood malignance.41 Garnick et al.42 also found that 
primary mediastinal GCTs were associated with thrombo-
cytopenia. This might explain the continued reduction in 
platelets that occurred in our patient. Another explanation 
for this phenomenon might be myelosuppression caused by 
chemotherapy or radiotherapy before surgery, but we failed 
to conduct a bone marrow biopsy to further determine the 
pathogenesis of this phenomenon. It is worth noting that 
GCTs may induce thrombotic events, especially during che-
motherapy, and pulmonary embolism (PE) might be sus-
pected when sudden hemoptysis occurs.43

Currently, the standard treatment for nonseminoma 
GCTs is chemotherapy followed by surgical resection 
of the residual mass; however, radiotherapy is not rec-
ommended because it is ineffective in treating primary 
mediastinal nonseminoma GCTs. The recommended 
chemotherapy is four courses of bleomycin, etoposide, 
and cisplatin.2 Given the poor sensitivity to chemother-
apy, immature teratoma with SM is difficult to eradicate 
by cisplatin- based chemotherapy, and aggressive surgical 
resection is recommended whenever possible because it 
may offer better survival.44 Nonetheless, teratomas with 
SM present in the mediastinum essentially have an ag-
gressive course, high recurrence rate, and poor prognosis 
and are always fatal within a few months after initial di-
agnosis.15 As our case demonstrated, the tumor was resis-
tant to standard chemotherapy and showed progression in 
size after chemotherapy; therefore, a primary mediastinal 
GCT with SM might be suspected,15 and surgical interven-
tion instead of any other treatments should be considered 
first whenever possible.

Generally, primary mediastinal teratomas with SM 
have an extremely poor prognosis for malignant transfor-
mation components in terms of chemotherapy resistance, 
high recurrence, increased invasiveness, and sometimes 
even sudden death.20,45 Several indicators may be related 
to poor prognosis for GCTs, including1 persistent germ 
cell tumor in the residual mass2; elevated LDH3; GCTs 
with thrombocytopenia4; somatic- type transformation; 

and5 postchemotherapy AFP level greater than 1001 ng/
mL.46,47 Our patient had a number of poor indicators, in-
cluding elevated LDH, thrombocytopenia, and somatic- 
type transformation. Even though complete resection of 
the tumor had been achieved, he finally died 5 months 
after the initial diagnosis, which was consistent with a 
previous study.15

4  |  CONCLUSION

In summary, primary mediastinal immature teratoma 
with somatic- type malignancy is extremely rare with an 
extremely poor prognosis. When laboratory and imag-
ing findings are conflicting for patients with immature 
teratoma after chemotherapy, somatic- type malignancy 
should be considered. Due to its rarity, comprehensive re-
porting of clinical, radiological, and pathological features 
is needed for a diagnosis of an immature teratoma with 
SM. We reported a primary giant mediastinal immature 
teratoma with sarcoma and squamous malignant trans-
formation that was resistant to chemotherapy and radio-
therapy but resected completely. Additional cases of this 
pathology are needed to add to the literature for a better 
understanding of somatic- type malignancy and manage-
ment of this disease.
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