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PR = partial response
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Introduction: Complete resection is essential for the treatment of teratoma with

malignant transformation, and if metastasis occurs, it will be difficult to cure. We report

a case of primary mediastinal teratoma with differentiation into angiosarcoma that

caused bone metastases but was cured by multidisciplinary treatment.

Case presentation: A 31-year-old man with a primary mediastinal germ cell tumor

underwent primary chemotherapy followed by post-chemotherapy resection, with

angiosarcoma due to malignant transformation found in the surgical specimen. Femoral

diaphyseal metastasis was manifested, and he underwent femur curettage followed by

radiation therapy of 60 Gy in parallel with 4 cycles of chemotherapy combining

gemcitabine and docetaxel. Although thoracic vertebral bone metastasis emerged

5 months after treatment, intensity-modulated radiation therapy was successful, and

metastatic lesions have remained shrunken for 39 months after treatment.

Conclusion: Even if complete resection is difficult, teratoma with malignant

transformation may be cured by multidisciplinary treatment based on histopathology.

Key words: angiosarcoma, chemotherapy, extragonadal germ cell tumor, malignant

transformation, radiation therapy.

Keynote message

TMT is rare, and complete surgical resection is essential for its cure.1,2 However, even if such
resection is difficult, TMT may be effectively treated by multidisciplinary treatment based on
the pathological diagnosis.

Introduction

We report a case of primary mediastinal GCT with TMT in the surgical specimen resected
during post-chemotherapy surgery and the occurrence of metachronous bone metastases,
which were effectively treated by chemotherapy and radiation therapy.

Case presentation

A 31-year-old man visited a hospital complaining of anterior chest discomfort. CT revealed
an anterior mediastinal tumor (diameter, 70 mm), and multiple lung metastases (Fig. 1a,b). A
thoracoscopic biopsy was performed and a pathological examination showed teratoma. Serum
concentrations of AFP, total HCG and LDH were elevated (849 ng/mL, 26548 mIU/mL, and
314 IU/L, respectively). Four cycles of BEP followed by two cycles of TIN were adminis-
tered, confirming that the tumor marker level was normalized. CT showed a 6% reduction in
the mediastinal tumors and a 35% reduction in the lung metastases (Fig. 1). One month after
chemotherapy, residual mediastinal tumor resection and partial lung resection were performed.
The histopathological findings showed teratoma with a slight angiosarcoma component in the
mediastinal tumor and no viable cancer in the lung (Fig. 2a,b).

© 2022 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association. 93

IJU Case Reports (2023) 6, 93--96 doi: 10.1002/iju5.12551

https://orcid.org/0000-0002-6956-2189
https://orcid.org/0000-0002-6956-2189
https://orcid.org/0000-0002-6956-2189
https://orcid.org/0000-0003-1336-4316
https://orcid.org/0000-0003-1336-4316
https://orcid.org/0000-0003-1336-4316
mailto:
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


One month after surgery, the patient developed left lower
limb pain due to a left intrafemoral tumor (Fig. 3a). Curettage
of the left femoral tumor was performed, and a pathological
examination showed angiosarcoma. We proposed total hip
arthroplasty in addition to femoral tumor resection, but the
treatment was refused due to poor patient tolerance. He,
therefore, received radiation therapy of 60 Gy for the intrafe-
moral tumor in parallel with 4 cycles of chemotherapy con-
sisting of gemcitabine (450 mg/m2 on days 1 and 8) and
docetaxel (70 mg/m2 on day 8). After chemotherapy, abnor-
mal intrafemoral FDG uptake disappeared (Fig. 3b). Five
months later, metastasis to the 4th thoracic vertebra appeared
without elevated tumor markers (Fig. 3c). He refused a tumor
biopsy and underwent IMRT of 60.2 Gy for the vertebral
metastasis, which shrank it (Fig. 3d). The metastatic lesions
have remained shrunken for 39 months after treatment.

Discussion

GCTs frequently arise in the testes, but a small subset of 2–
5% arises extragonadally.3 Even rarer is a GCT with somatic
malignant transformation, occurring in around 2.2–4.1% of
all GCTs in males. Malignant transformation is regarded as
the dedifferentiation of a component of the teratoma, with
overgrowth or invasion.4 Primary mediastinal GCT is more
prone to malignant transformation than primary testicular and
retroperitoneal GCT.5 Both epithelial and sarcomatous malig-
nancies can arise in a GCT. Malignant transformation into
the sarcoma component results most commonly in rhab-
domyosarcoma, followed by angiosarcoma.6 TMT has a
worse prognosis than that of GCT. Although complete resec-
tion has a pivotal role in a better prognosis, an optimal
chemotherapy regimen remains to be established.1

Angiosarcoma is a rare malignant soft tissue neoplasm of
the vascular endothelium, accounting for only 1% of all
STS.7 It can arise anywhere in the body and has a poor prog-
nosis.8 Surgery, if possible, is the primary treatment for
angiosarcoma, and the role of adjuvant chemotherapy is
unclear.9 In the present case, the primary site of angiosar-
coma was a small region in the mediastinal tumor, which
was assumed to have metastasized to the femoral bone.

(a) (b)

(c) (d)

Fig. 1 CT showed mediastinal tumor (a) and multiple lung metastases (b,

arrow). After 4 cycles of BEP and following 2 cycles of TIN, there was a slight

reduction in the mediastinal tumor (c) and a marked reduction in lung metas-

tases (d, arrow).
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Fig. 2 In the mediastinal tumor, tissues containing epithelial and mesenchy-

mal components were found (a), and the diagnosis of teratoma was made.

There were heterozygous cells with a cleft-like structure in a very small area,

and immunostaining was strongly positive for CD31, CD34, and ERG (b), and

angiosarcoma was diagnosed. The histopathological findings of the femur

also showed angiosarcoma (c).
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Generally, the residual tumor should be resected as surgi-
cally as possible in the GCT therapy setting, but our patient
refused surgical resection due to poor tolerance. Although
metastatic angiosarcoma is incurable in most cases as no
chemotherapy regimen supported by randomized trials exists,
we successfully treated this patient with multidisciplinary
treatment including a cytotoxic agent.9 Generally,
anthracycline-based chemotherapy is often administered as a
first-line treatment for STS, but its therapeutic effect on
angiosarcoma is poor.8 However, taxanes have antiangio-
genic activity and are therefore of particular interest in the
management of angiosarcoma. Recently, the efficacy of
taxane-based chemotherapy has been shown for the treat-
ment of angiosarcoma.8 The efficacy of gemcitabine for
metastatic angiosarcoma has also been noted. In a retrospec-
tive study of 25 cases, Stacchiotti et al. reported an overall
response rate of 68%, median overall survival of 17 months,
and median progression-free survival of 7 months.10 Combi-
nation therapy of gemcitabine and docetaxel is a typical
second-line regimen in the management of advanced STS.
There have been no case series studies of this combination
therapy for metastatic angiosarcoma. However, a few reports
have shown efficacy.11–13 In a retrospective study involving
4 cases of angiosarcoma among 35 cases of STS, Leu et al.
showed CR in 2 of the 4 cases and PR in 1 of them with
combination therapy of gemcitabine and docetaxel.11 The
present patient was found to have poorly tolerated previous
chemotherapy, so we administered a reduced dose of gemc-
itabine and docetaxel. The combination therapy of gemc-
itabine and docetaxel may be considered one of the
multidisciplinary treatments for TMT pathologically diag-
nosed as angiosarcoma.

Recently, the efficacy of concurrent chemoradiation using
taxanes as a treatment for localized angiosarcoma with or
without radical resection was reported.14,15 In the present
patient, it was difficult to perform complete resection of the
metastatic lesion. However, as it was a solitary metastasis,

we considered that the administration of radiation in addition
to chemotherapy contributed to disease control. IMRT was
also effective for the subsequent vertebral metastasis because
it was a solitary metastasis.

In conclusion, we described a case of mediastinal TMT
transforming into angiosarcoma occurring as a bone metasta-
sis effectively treated by multidisciplinary treatment. Conven-
tionally, TMT has been considered to have no effective
treatment other than surgical resection, but treatment based
on pathological diagnosis might be effective.
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Fig. 3 Imaging findings of the metastatic tumor.

PET/CT fusion images showed abnormal FDG

uptake in the left thigh bone that declined after

chemotherapy and radiotherapy (b). T2WI MRI

showed the 4th thoracic vertebral metastasis (c),

which shrank after IMRT (d).
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Editorial Comment

Editorial Comment on A case of mediastinal teratoma with malignant transformation
into angiosarcoma and relapse with multiple bone metastases that was cured by
multidisciplinary treatment

The metastatic germ cell tumor (GCT) is a highly curable dis-
ease with cisplatinum-based multidrug regimen even for
patients with multiple organ metastasis. However, teratoma
malignant transformation (TMT), which sometimes occurs in
the course of GCT treatment, is one of the difficult situations in
this curable disease. Usually, TMT is chemo-resistant, and the
complete resection is the only way to cure it. For unresectable
situations, chemotherapy targeted to GCT will be applied and
histology-driven chemotherapy is rare because many of them
are chemo-resistant. Giannatempo reported that in the 320
cases of TMT, 4.4% and 49.7% of patients received
chemotherapy for the specific histology tailored and GCT tai-
lored, respectively.1 On the other hand, the soft tissue sarcoma
(STS) is also one of the chemo-resistant malignancies. When
unresectable, the STS is treated by anthracycline-based
chemotherapy irrespective of the histology. However, some
specific types of sarcomas are effectively treated by specific
regimens. For angiosarcoma, NCCN guidelines recommended
taxane-based chemotherapy.2,3 Phase II study of weekly pacli-
taxel revealed 78% progression-free after two cycles and 10%
histological complete response in 30 cases of angiosarcoma.2

In the present report,4 the authors successfully treated the
angiosarcoma of TMT. Their multidisciplinary method using
operation, sensitive chemotherapy, and radiation therapy
resulted in long-term survival preserving the patient’s QOL.

Although TMT is extremely rare and the prognosis is usually
poor, the present case gives us an encouraging strategy for
the treatment of this difficult disease.
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