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Case Report

Primary pleomorphic liposarcoma of liver: a
case report and review of the literature
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Abstract: Pleomorphic liposarcoma is an uncommon form of liposarcoma that rarely occurs in liver, especially the
primary pleomorphic liposarcoma of liver. In the current work, we presented a case of primary pleomorphic liposar-
coma of liver in a 43-year-old male with the history of abdominal tumor. Microscopically, the tumor consisted of pleo-
morphic spindle shaped tumor cells and fascicles of spindled and smaller, round cells admixed with multinucleated
giant cells. Immunohistochemical staining of Vimentin, S-100 and p53 were positive, also, the tumor had a higher
mean Ki-67 proliferation index. Other markers including pan-CK, CK18, CAM5.2, CDX-2, Villin, EMA, CD34, SMA,
CD117, CDES, lysozyme, AFP, HMB45, HBsAg and HBcAg were all negative staining. We also reviewed this tumor in

different organs which have been published in the literature.
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Introduction

Pleomorphic liposarcoma is a high-grade malig-
nant tumor which originated from mesenchy-
mal tissue. This kind of tumor can be occurred
in multiple parts of the body, such as extremity,
brain, mediastinum, mesentery, in which the
extremity accounts for the largest proportion
[1], but it is absolutely rare in the liver. So far,
only one case primary pleomorphic liposarco-
ma of liver in human have been reported in the
English literature which published in 2013 [2].
Patients with primary pleomorphic liposarcoma
of liver usually presented with a painless mass
detected when medical examination [3]. It can-
not be confirmed until the pathological exami-
nation had been completed. We herein present
the second case of primary pleomorphic lipo-
sarcoma of liver in a 43-year-old male.

Case presentation

A 43-year-old male presented with the history
of upper abdominal pain more than 2 months.
The patient depicted spontaneous upper
abdominal pain without other discomfort, but
he had exacerbation of symptoms following
heavy physical activity. Without any treatment,

the patient felt the symptom aggravating before
coming to our hospital. An abdominal comput-
ed tomography (CT) scan discovered a large,
heterogeneously enhancing mass in the left
lobe of liver, which broke through liver capsule
and invaded into diaphragm and mediastinum
(Figure 1). Clinical examination and routine lab-
oratory screening (include the function of liver:
glutamic-pyruvic transaminase (ALT) 20.3 u/I,
glutamic-oxalacetic transaminase (AST) 25.8
u/l) were all in normal range.

A surgical resection of the left liver was per-
formed, revealing a non-enveloped solitary
mass measuring 16x15x11 cm, weighing about
1.9 kg. The cut surface of the mass was gray-
white, medium texture and the poor-circum-
scribed (Figure 2). Microscopically, the tumor
consisted of pleomorphic spindle shaped tumor
cells and fascicles of spindled and smaller,
round cells admixed with multinucleated giant
cells. The tumor cells had prominent atypia and
copious mitosis (>20/10 HPF). No obvious
necrosis was observed in any of the sections
(Figure 3A-D).

To help diagnose the disease, immunohisto-
chemical staining was performed using an
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Figure 1. Abdominal computed tomography (CT)
scan discovered a large, heterogeneously enhancing
mass (red arrow) in the left lobe of liver, which broke
through liver capsule and invaded into diaphragm
and mediastinum.
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Figure 2. Gross appearance of primary pleomorphic
liposarcoma of liver, the cut surface of tumor is gray-
white (red arrow) and the poor-circumscribed (green
arrow).

automated immunostainer (Ven-tana Bench-
mark XT, Ventana Medical Systems, Inc, Tuc-
son, AZ). These primary antibodies, such as
Vimentin, CDX-2, Villin, epithelial membrane
antigen (EMA), pan-cytokeratin (pan-CK), cyto-
keratin 18(CK18), CAM5.2, AFP, S-100, CD117,
CD68, lysozyme, CD34, HBsAg, HBcAg, SMA,
Ki-67, and p53 were hired for differential diag-
nosis. The pleomorphic liposarcoma tumor
cells were positive for Vimentin (Figure 4A) and
S-100 (Figure 4B). In addition, the pleomorphic
liposarcoma of liver had a higher mean Ki-67
proliferation index (85% positive staining tumor
cells) (Figure 4C) and strong positive expres-
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sion of P53 protein. While negative staining for
pan-CK (Figure 4D), CK18, CAMb.2, CDX-2,
Villin, EMA, CD34, SMA, CD117, CD68, lyso-
zyme, AFP, HMB45, HBsAg and HBCAg were
identified in the tumor cells. Also, the tumor
cells was positive for fat dyeing (Sudan Il dye-
ing) (Figure 5).

Based on the clinical manifestation, imageo-
logical examination, microscopic findings and
immunohistochemical staining and fat dyeing,
we made the diagnosis of primary pleomorphic
liposarcoma of liver. The patient died of abdom-
inal cavity implantation metastasis (9 months
after operation).

Discussion

Malignant tumor in the liver can be divided into
primary and metastatic types, while histologi-
cally it is also classified epithelial origin, mes-
enchymal origin, mixed origin and others. Well-
known, it is hepatocellular carcinoma that
takes up the biggest part of hepatic malignant
tumor. However, mesenchymal tissue-tumor in
liver is relatively infrequent. Liposarcoma is a
kind of malignant neoplasm originated from
mesenchymal tissue. World Health Organization
(WHO) divides primary liposarcoma into four
subtypes: myxoid liposarcoma, well-differenti-
ated liposarcoma, dedifferentiated liposarco-
ma and pleomorphic liposarcoma. All these
subtypes should be identified through histopa-
thology. Pleomorphic liposarcom is the most
rare type only accounting for 5 percent of all
liposarcoma [4] and 20 percent of pleomorphic
sarcomas [5]. According to what we have
retrieved, few pleomorphic liposarcoma of liver
have been reported in the English literature, in
which there is only one case of primary pleo-
morphic liposarcoma of liver in human [2]. On
the whole, pleomorphic liposarcoma usually
arise from the extremities (lower extremity
more than upper extremity) [3, 6-9], but rare in
liver, breast, pericardium, mesentery, inferior
vena cava, neck, orbit, mediastinal, intracranial
dura mater, uterus and so on [2, 10-18]. Tumor
size ranged from 1.5 to 31 cm, especially retro-
peritoneal/intra-abdominal tumors which were
generally large [6, 8]. The cut surface of the
masses is firm, nodular, gray-white to yellow,
medium texture with the boundary clarity. Age
of patients of pleomorphic liposarcoma ranged
from 11 to 95 years with a slight male predomi-
nance [8, 19].
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Most patients with pleomorphic liposarcoma
have no obvious symptoms at presentation
especially deeply locate [19]. There are not dis-
tinctive changes in clinical examination and
routine laboratory screening, which makes it
more difficult to diagnose. Radiological exami-
nation, such as ultrasonic inspection, comput-
ed tomography (CT), magnetic resonance imag-
ing (MRI), can usually be helpful for the esti-
mate of benign or malignant, when it shows
huge space-occupying lesions. It is no doubt
that clinical doctor will take liver cancer into
consideration firstly. The only way to distingu-
ish pleomorphic liposarcoma of liver from can-
cer is pathology examination. Typically, pleo-
morphic liposarcoma had highly rich various
cells such as multivacuolated lipoblasts, multi-
nucleated giant cells and pleomorphic spindle
cell under microscopy by H&E staining [1, 3, 6,
8]. Just like the case we presented, fat dyeing
(Sudan Il dyeing) performed confirmed fat ori-
gin of the tumor. Supplementary IHC had been
done which showed strong positivity for Vi-
mentin and focal positive for S-100.
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Figure 3. Microscopically, the tumor consisted of pleomorphic spindle shaped tumor cells and fascicles of spindled
and smaller, round cells admixed with multinucleated giant cells. The tumor cells showed prominent atypia and
copious mitosis (>20/10 HPF). No obvious necrosis was observed in any of the sections (H&E staining, A: 40x, B:
100x%, C: 200x%, D: 400x).

Pathologic distinction between hepatocellular
carcinoma or gallbladder cancer and the pri-
mary pleomorphic liposarcoma of liver was
made. H&E staining of the liver cancer display
atypical hepatic cells and/or biliary epithelial
cells, and they are character with specific im-
munohistochemical phenotypes for hepatic
cell cancer (Hepatocyte, a-Fetoprotein, Glypi-
can-3) and biliary epithelial cell cancer (Cyto-
keratin, Cytokeratin 20). Therefore, the pleo-
morphic liposarcoma cells can be differentiat-
ed from hepatocellular carcinoma confirmed
by IHC (Vimentin and S-100) and fat dyeing.
Therefore, IHC and special stains are essential
except for routine H&E staining [2].

At present, surgical resection is the most com-
monly used treatment for pleomorphic liposar-
coma [3, 6, 8]. Several factors, like tumor site,
tumor size, primary or recurrent, localized or
metastatic disease, nuclear fission active, af-
fect patient’s prognosis with pleomorphic lipo-
sarcoma. The reported 5-year overall survival
rates of pleomorphic liposarcoma patients
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Figure 4. The immunohistochemical phenotypes of primary pleomorphic liposarcoma in human liver were showed.
A: Strong positive expression of Vimentin in the cytoplasm of tumor cells (IHC, DAB staining, 200x). B: The scatted
positive staining for S-100 was observed in the cytoplasm and nucleus of tumor cells (IHC, DAB staining, 200x, C:
The tumor cells had a higher mean Ki-67 proliferation index (85% tumor cells staining for Ki-67 in the cell nucleus)
(IHC, DAB staining, 200x). D: The pleomorphic liposarcoma of liver was negative for CK (IHC, DAB staining, 200x).
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Figure 5. Dyed orange lipid drops (red arrow )with fat
dyeing (Sudan Il dyeing) scattered in the pleomor-
phic liposarcoma cell cytoplasm (200x).

ranged from 16% to 65% in the literatures [6,
7]. Immunohistochemical analysis of the pleo-
morphic liposarcoma reveals strong positive
for Vimentin, about 33% to 91% cases of pleo-
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morphic liposarcoma are positive for S-100,
13.3% to 45% for smooth muscle action (SMA).
However, about 0-21% cases of pleomorphic
liposarcoma are focally positive for cytoker-
atin (CK), 0-38% for epithelial membrane anti-
gen (EMA) and 0-13% for Desmin. Ki-67 prolif-
eration rate varied from 10% to 85% in the
pleomorphic liposarcoma.

In summary, the primary pleomorphic liposar-
coma of liver is an extremely rare, high-grade
and aggressive tumor. It is clinically silent and
is usually discovered incidentally on abdominal
imaging. Combination histopathological exami-
nation, IHC and fat dyeing contribute significant
effect on the accurate diagnosis.
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