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Abstract

Primary mediastinal liposarcomas are extremely rare. They are primarily diseases of
adults; however, they may be encountered in children. They are characterized by
their large size and variable histologic subtypes, which correlate with clinical behav-
ior and prognosis. Although the overall prognosis is poor, it is dependent upon the
histologic subtype and completeness of surgical excision. Herein we present a case of
a primary mediastinal pleomorphic liposarcoma in a 49-year-old male who received
an en-bloc resection and superior vena cava replacement with Gortex graft. The
patient has been disease-free after surgery for over 14 months.

Introduction

Primary mediastinal liposarcomas are extremely rare. The
clinical manifestations are usually nonspecific at the early
stage; however, the tumors are prone to rapid growth and can
cause related symptoms by directly invading or compressing
surrounding tissues and organs. We present a case of a
primary mediastinal pleomorphic liposarcoma in a 49-year-
old male who received an en-bloc resection and superior vena
cava replacement with Gortex graft.

Case report

A 49-year-old Chinese male was admitted to our hospital with
the chief complaints of an irritating dry cough and dyspnea.A
large mediastinal mass was found on computed tomography
(CT). No other symptoms were present, such as chest pain,
fever, wheezing, hemoptysis, or superior vena cava syndrome.
He had no smoking history and no family history of cancer. A

review of systems was non-contributory and physical exami-
nation was unremarkable. On admission, peripheral blood
count, serum chemistry, and urinalysis were normal.

An enhanced chest CT scan revealed a huge mass in the
superior mediastinum involving the superior vena cava,
and its density was compatible with fat. Three-dimensional
reconstruction of chest enhanced CT showed encroachment
on the superior vena cava, as well as the left and right innomi-
nate veins (Fig. 1). Abdominal enhanced CT, brain enhanced
magnetic resonance imaging (MRI) scan and bronchoscopy
were all normal.

Surgical removal of the mass was planned on 16 May 2012.
Afterestablishmentof avenousbypassbetweentheright inter-
nal jugular vein and the right femoral vein, surgical explora-
tion was performed through a standard median sternotomy
undergeneralanesthesia inordertobetterexposethemassand
giant mediastinal veins. There was a huge tumor (10 × 8 ×
7 cm3) located in the superior mediastinum encompassing the
superior vena cava, as well as the left and right innominate
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veins. The right phrenic nerve was also invaded by the tumor.
The tumor was removed en-bloc together with the superior
vena cava, the left and right innominate veins,and mediastinal
lymph nodes. Reconstructions of the left innominate vein up
to the right auricle and the right innominate vein up to supe-
rior vena cava with Gortex grafts were performed.

Within the soft, irregular resected specimen, two nodules
were found, measuring 5.5 × 4 × 2.5 cm3 and 6.3 × 5.5 × 5 cm3.

The cut surface of the tumor showed a multilobular and
encapsulated yellow and gray appearance; the final histologi-
cal diagnosis was pleomorphic liposarcoma (Fig. 2).

The postoperative course was uneventful and warfarin was
prescribed for anticoagulation. A total of 60 Gy mediastinal
dose was given as adjuvant therapy three months postopera-
tively. The patient is now over 14 months postoperative and
he has no evidence of local recurrence or distal metastases.

Figure 1 Enhanced chest computed tomography scan revealed a huge fatty mass in the superior mediastinum involving the superior vena cava. Three-
dimensional reconstruction showed encroachment on the superior vena cava, as well as the left and right innominate veins.
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Discussion

Primary mediastinal liposarcomas, first mentioned in the lit-
erature in 1939, are extremely rare, with less than 200 cases
reported worldwide to date.1–4 Liposarcomas usually arise in
the lower extremities or retroperitoneum, and two thirds of
these discovered in the mediastinum are secondary involve-
ment as a result of metastases or direct extension from retro-
peritoneal tumors.4–6 The time interval between the first
presentation and mediastinal metastases is reported to range
from seven to 25 years.7 Primary mediastinal liposarcomas
account for only 1–2% of all liposarcomas.4,8,9 Although lipo-
sarcomas are the most common subtypes of sarcoma in the
mediastinum, particularly in the anterior mediastinum, they
comprise less than 1% of all mediastinal tumors.10,11

Primary mediastinal liposarcomas are hypothesized to
arise within the adipose tissue of the adult thymus. Hahn
et al.10 found an admixture of liposarcomas and thymic tissue
or an attenuated rim of thymic tissue around the tumor mass
in hematoxylin and eosin (H&E) slides, which were sugges-
tive of a thymic origin of these tumors. From operative
and microscopic findings, other authors also support this
hypothesis.12–14 However, this location, which is based on
speculation, is subject to controversy because almost half of
the primary mediastinal liposarcomas locate in the posterior
mediastinum.15,16 In addition, in some cases they were
assumed to originate from the pericardium.17–20 Therefore,
rather than originating from adipose tissue of the thymus,
these tumors may originate from primitive mesenchymal
cells, which have the property of lipogenesis, anywhere in the
mediastinum.18,21

Similar to liposarcomas of the extremities and retro-
peritoneum, the age range of patients at the time of diagnosis
ranges between 20 and 70 years, with a peak in the fifth
decade.10,22 Although mediastinal liposarcoma is primarily a
disease of adults, it may also occur in young adults and

children.23–25 Hahn and Fletcher10 reported a case in a three-
year-old child. In our case, the patient was 49 years of age at
diagnosis.

The clinical manifestations of mediastinal liposarcomas
are usually nonspecific. The main manifestations include
asthenia, cough, chest pain, and weight loss. Furthermore,
15% of them are asymptomatic and are discovered on routine
chest radiography.16 They can grow quite rapidly and reach a
considerable size in a relatively short time. One patient was
reported to have a giant mediastinal liposarcoma that mea-
sured 21.0 cm × 17.0 cm × 15.0 cm and weighed 2430 g.
However, he was asymptomatic until three weeks before
surgery and his CT scan was negative six months earlier.7 By
directly invading or compressing surrounding structures,
such as the heart, trachea, and esophagus, the tumor can
produce symptoms, such as arrhythmia, dyspnea, tachypnea,
and dysphagia. When the superior vena cava is invaded,
patients may present with signs of superior vena cava
obstruction.26 In our case, the patient presented with some
nonspecific symptoms, such as cough and mild dyspnea.
Although the superior vena cava was engulfed in tumor and
narrowed, he had no signs of a superior vena cava syndrome.

The predominant finding of mediastinal liposarcomas on
conventional chest radiography is a widened mediastinum.
On enhanced CT scan, liposarcomas appear as nonhomoge-
neous fatty masses that vary in appearance depending on the
amount of soft tissue and fibrous bands in the tumor. More
solid components may be present and enhance with contrast
material injection. Surrounding structures may be infiltrated
or displaced.26 MRI T1-weighted images show fatty tissue
with high signal intensity, whereas the signal intensity
diminishes in T2-weighted images. An enhanced MRI is
better than an enhanced CT scan in its capacity to differenti-
ate tumor subtypes and rule out invasion of vessels in the
mediastinum and thoracic inlet.18,27,28 A CT-guided fine-
needle aspiration biopsy permits a preoperative determina-
tion of the histologic type of the tumor.29–31 The identifi-
cation of lipoblasts in the biopsy specimen is the key to the
correct diagnosis.32

The World Health Organization classification of soft tissue
tumors recognizes five categories of liposarcomas: (i) well-
differentiated liposarcoma/atypical lipomatous tumor; (ii)
dedifferentiated liposarcoma; (iii) myxoid liposarcoma; (iv)
pleomorphic liposarcoma; and (v) mixed-type liposarcoma.
Well-differentiated liposarcomas and dedifferentiated lipo-
sarcomas share the same cytogenetic and molecular genetic
alterations, including a supernumerary ring and giant marker
chromosomes containing amplified sequences of chromo-
some region 12q13-15, including genes such as MDM2,
CDK4 and CPM.33–36 Conventional and high-grade myxoid
liposarcomas are characterized genetically in approximately
95% of cases by t(12;16)(q13;p11), resulting in the formation
of the FUS-DDIT3 (CHOP) fusion gene, with roughly 5%

Figure 2 Hematoxylin and eosin stained slides show a pleomorphic lipo-
sarcoma with a variable number of pleomorphic lipoblasts and a lack of a
low-grade precursor.
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of cases showing the variant t(12;22)(q13;q12), forming an
EWSR1-DDIT3 fusion gene.37,38 Pleomorphic liposarcoma,
the least common liposarcoma subtype, is a high-grade,
pleomorphic sarcoma containing a variable number of pleo-
morphic lipoblasts and lacking a low-grade precursor.9,39

Pleomorphic liposarcomas contain complex numerical
and structural chromosomal abnormalities, similar to other
high-grade pleomorphic sarcomas.40 Based on these advances
in molecular genetics, liposarcomas can be classified into
three main histogenetic subtypes: well-differentiated/
dedifferentiated liposarcomas, myxoid liposarcomas, and
pleomorphic liposarcomas.

Histopathologic characteristics are the main prognostic
factor. The survival in patients with myxoid or pleomorphic
liposarcomas is significantly shorter than that of patients with
dedifferentiated or well-differentiated liposarcomas. Boland
et al.4 re-reviewed all available prior reports and found that
death from the disease was reported in 11 of 39 (28%) and
seven of 23 (30%) patients with well-differentiated and dedif-
ferentiated liposarcomas, respectively, in contrast to 16 of 28
(57%) and 17 of 25 (68%) patients with myxoid liposarcomas
and pleomorphic liposarcomas, respectively. Hirai et al.21

reviewed the Japanese literature for surgical cases of primary
liposarcoma of the mediastinum and found 15 cases. All eight
patients (100%) with the well-differentiated type were alive
after a mean interval of 35 months, including two of eight
patients (25%) that had local recurrence. Conversely, two of
five patients (40%) with the myxoid type were alive after a
mean interval of 13 months and three of five patients (60%)
died after a mean interval of 26 months. Pleomorphic liposar-
comas were not found in this series. In Hahn et al.’s series of
24 cases, four pleomorphic liposarcomas were reported and
disease recurrence was quite rapid, with a mean interval of
three months.10

Surgical removal is considered to be the gold standard in
the treatment of primary mediastinal liposarcomas, as well as
other sites.16,41 A standard median sternotomy and posterolat-
eral thoracotomy are the most common surgical approach. A
hemi-clamshell incision and percutaneous cardiopulmonary
support may be needed in some cases.42,43 A thoracoscopic
approach has also been used recently for exploration and sur-
gical excision of large mediastinal liposarcomas.17 The diffi-
culty in achieving complete and curative removal of the
tumor lies in its relationship to neighboring structures. In
order to obtain a complete removal of the tumor, adjacent
organs, such as the superior vena cava and phrenic nerve,
must be removed, as in our patient. If the entire tumor cannot
be resected, surgical debulking often results in symptomatic
relief.44 Radiation therapy is often added as an adjunct to
partial resection and may result in long-term survival of five
years.45 However, liposarcoma appears to have a very low sen-
sitivity to radiotherapy and chemotherapy.44,46 Intraoperative
radiofrequency ablation is also tested in patients who are not

well suited to undergo a further surgical resection; this proce-
dure has proven to be safe and effective.47

The overall prognosis for patients with mediastinal lipo-
sarcomas is poor because of late tumor detection, involve-
ment of vital structures, and inability to achieve complete
resection.4 Kiyama et al.48 reviewed 21 cases in the Japanese
literature and reported that the overall five-year survival rate
was 38.1%. Approximately 40% of mediastinal liposarcomas
recur after surgery and multiple successive recurrences are
common.10 However these patients can benefit from repeated
resection of recurrent tumors, and surgery should always
be considered as the appropriate management for these
patients.19,20,49,50 In our case, because the final pathologic diag-
nosis was a pleomorphic liposarcoma, which is a high grade
sarcoma that has a tendency to recur and metastasize, the
patient was recommended to receive a routine dose radio-
therapy (200 cGy × 30) three months after hospital discharge
to enhance therapeutic effects and diminish the possibility of
tumor recurrence. The patient is now almost 14 months post-
operative and no evidence of tumor recurrence or metastasis
is present. Because there may be an interval of several years
between resection and recurrence, close and long-term
follow-up is strongly recommended in these patients with
mediastinal liposarcomas.50
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