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Primary mediastinal giant liposarcoma with smooth
muscle and neural differentiation: A case report
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Abstract. Liposarcoma has previously been described in
Western studies, however, such cases are rarely reported in the
mediastinum. In addition, the presence of a liposarcoma with
smooth muscle and neural differentiation has not been previ-
ously reported. Thus, the present study describes the rare case
of a 28-year-old Chinese male admitted to our hospital with the
symptoms of chest tightness and shortness of breath due to a
recurrent fibrolipoma in the mediastinum. The resected tumor
measured 23 cm at its largest diameter, with histopathological
and immunohistochemical features indicating a well-differen-
tiated liposarcoma accompanied by smooth muscle and neural
differentiation. Following the resection, the patient underwent
radiation treatment and remains alive with no evidence of
disease recurrence at two months post-surgery. To the best of our
knowledge, the present study is the first to report a case of lipo-
sarcoma with smooth muscle and neural differentiation, which
indicates that liposarcomas could potentially originate from
stem cells. The present study highlights the fact that pathologists
must carefully investigate the histopathological characteristics of
liposarcomas in order to obtain an accurate diagnosis.
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Introduction

Liposarcoma is the most common type of soft-tissue
sarcoma, typically occurring in the lower extremities and
retroperitoneum and accounts for 10-16% of all sarcomas (1).
Its diagnosis depends mainly on histopathological character-
istics such as typical lipoblasts, and immunohistochemical
features, namely MDM2, CDK4 and S-100 were positive (2).
By contrast, mediastinal liposarcomas are rare and constitute
<1% of all mediastinal tumors worldwide (3). Few cases have
been described in the English literature (4-6). Furthermore,
the majority of cases were of giant liposarcomas (5,6). In addi-
tion, Boland er al (4) considered that the majority of patients
with well-differentiated/undifferentiated liposarcoma had a
protracted clinical progression, in contrast to the more rapid
disease progression observed in patients with myxoid and
plemorphic liposarcoma. Liposarcomas originate from primi-
tive mesenchymal cells rather than mature fat cells (7). Thus,
it may differentiate towards various mesenchymal tissues. The
current study presents a rare case of a giant liposarcoma with
smooth muscle and neural differentiation in the mediastinum.
Written informed consent was obtained from the family of the
patient.

Case report

A 27-year-old male was referred to the Thoracic Surgical
Hospital, (Weinan, China) in June 2012 due to a one-month
history of chest tightness and shortness of breath at rest. Chest
computed tomography revealed a bulky, well-defined mass in
the posterior mediastinum, which was subsequently resected
by thoracotomy and diagnosed as a fibrolipoma. Following
the discharge of the patient, no therapy was received. The
patient was admitted to Tangdu Hospital (Xi'an, China)
in September 2013 with the complaint of increasing chest
tightness and shortness of breath 12 months after the initial
thoracotomy had been performed. Imaging features revealed
a large mass extending from the posterior mediastinum to the
neck, indicating tumor recurrence. The patient consequently
underwent surgery to excise the mass. During the surgical
procedure the tumor was identified to have adhered to the
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Figure 1. Microscopically, the tumor was composed of (A) fat cells and (B) spindle cells organized in a fascicular pattern (magnification, x400; hematoxylin
and eosin staining). Immunohistochemically, the spindle cells were positive for (C) cyclin-dependent kinase-4 (magnification, x100), (D) cluster of differentia-
tion 34 (magnification, x200), (E) desmin (magnification, x100) and (F) neurofilament (magnification, x100).

lower thyroid gland, compressing the superior vena cava and
the right wall of the trachea. Following complete excision of
the mass, the tumor was found to be 23x15x10 cm in size, with
a yellow cut surface. Its circumsciption was clear, with no
conglutination with the surrounding tissues, furthermore, the
texture was soft. Microscopically, the tumor was composed
of spindle cells organized in a fascicular pattern and fat cells
(Fig. 1A and B). Lipoblast cells were identified, however, they
were not abundant, and mitotic figures were absent. Immuno-
histochemically, the spindle cells were positive for vimentin,
cyclin-dependent kinase (CDK)-4 (Fig. 1C), cluster of differ-
entiation (CD) 34 (Fig. 1D), desmin (Fig. 1E), smooth muscle
actin (SMA), myogenin and neurofilament (NF; Fig. 1F), and
negative for glial fibrillary acidic protein, myoglobin, S-100,
epithelial membrane antigen, leukocyte common antigen,
B-cell lymphoma-2, CD99 and CD117. Thus, the tumor was
diagnosed as a well-differentiated liposarcoma with smooth
muscle and neural differentiation. A histological comparison
between the initial tumor slides obtained from the local
hospital and the reoccurring tumor tissue demonstrated evident
differences. The initial tumor was composed of fiber and fat
tissues and no lipoblast cells were identified; thus, there was
no evidence of a well-differentiated liposarcoma. Following
surgery, the patient underwent radiation treatment, a dose of
2 Gy was given five times a week, for 4-5 weeks.. The patient
remains alive with no evidence of disease recurrence at two
months post-surgery.

Discussion

Liposarcoma arises from primitive mesenchymal cells and
commonly occurs in the lower extremities (75% of cases),
with a less frequent rate of occurrence in the retroperitoneum
(20% of cases) (8-10). Alternative sites of liposarcoma, such as
the abdomen, vulva and buttocks, have also been reported (11);
however, primary liposarcoma of the mediastinum is rare,

comprising <1% of all mediastinal tumor cases (only 130 cases
have been described in the Western literature thus far) (3). The
majority of cases occur in patients aged >40 years, with a mean
age range of 43-58 years (total age range, 3-72 years). Further-
more, there is no apparent difference in the incidence rate
between genders (12,13). Mediastinal liposarcomas may grow
to a large size (mean tumor size, 15.7 cm; range, 2.2-61 cm),
compressing the surrounding organs and causing symptoms
such as shortness of breath, chest pain, dyspnea and tachy-
pnea (14,15). The patient in the present study was young
(age, 27 years) and exhibited a tumor with a large diameter
(23 cm), which caused it to compress the trachea.
Liposarcoma is histologically classified into the
following five subtypes, according to the most recent World
Health Organization Classification of Soft Tissue Tumors:
i) Well-differentiated, ii) myxoid, iii) round cell, iv) dediffer-
entiated and v) pleomorphic (2). These histological subtypes
correlate with the clinical behavior and prognosis; for example,
the excessive size of mediastinal liposarcomas may result in
invasion of the surrounding structures, such as the pericardium,
superior vena cava, heart, trachea, bronchi and esophagus,
causing symptoms such as shortness of breath, dyspnea and
pain. Additionally, the prognosis of patients with dedifferen-
tiated or pleomorphic liposarcomas is poor compared with
patients with well-differentiated liposarcomas (12). Despite
its rapid recurrence, the case presented in the current study
may be histologically classified as a well-differentiated lipo-
sarcoma, according to its histological features. However, its
immunohistochemical features, including spindle cells positive
for CD34, CDK4, NF, desmin and SMA, indicate a diagnosis
of well-differentiated liposarcoma with smooth muscle and
neural differentiation. To the best of our knowledge, the present
study is the first to report this specific subtype of liposarcoma.
The recurrence of established liposarcoma is common,
with the majority of cases reoccurring within the first six
months, although recurrence may be delayed for up to
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5-10 years following the initial excision (16). In the present
case, the patient exhibited tumor recurrence 12 months after
discharge from the local hospital. Despite an initial diagnosis
of a benign fibrolipoma, the second resected tumor indicated
a low-grade malignant liposarcoma. One possible explanation
of these different diagnoses is that the primitive tumor became
malignant one year after the surgery. An alternative explana-
tion is that the true malignant lesion was not identified as
only a limited sample was resected. Overall, the present study
indicates a requirement for long-term and careful follow-up for
tumors in the mediastinum, regardless of whether the tumor
was initially diagnosed as benign.

Surgical removal with a wide margin is the optimal
treatment strategy for mediastinal liposarcoma, with chemo-
therapy and radiotherapy appearing ineffective as adjuncts
to surgical excision in unresectable or incompletely resected
tumors (17,18). The prognosis is dependent on the histological
subtype and the completion of surgical resection, with myxoid
or pleomorphic subtype patients exhibiting a poorer prognosis
compared with well-differentiated tumors (12). Furthermore, a
number of previous studies have reported a five-year survival
rate of 34.9% for the well-differentiated subtype and 21.0% for
the pleomorphic subtype (8,10,19).

In conclusion, to the best of our knowledge, the current
study is the first to report a case of well-differentiated lipo-
sarcoma with smooth muscle and neural differentiation
in the mediastinum. Furthermore, the study indicates the
requirement for a long-term follow-up period for patients with
mediastinal tumors, even after a diagnosis of a benign tumor
arising from the mesenchymal tissue. Multiple tissues should
be sampled and histologically investigated to achieve an accu-
rate diagnosis.
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