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Case Report 
Retroperitoneal dedifferentiated liposarcoma with  
osteosarcomatous components: a case report
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Abstract: We report a rare case of recurrent retroperitoneal dedifferentiated liposarcoma with osteosarcomatous 
components. An 82-year-old male diagnosed with recurrent retroperitoneal liposarcoma underwent a tumor resec-
tion. Histologically, osseous matrix with osteoid and mature hyaline cartilaginous tissues with high cellularity were 
observed in a fibrous background through most of the tumor, and scattered MDM2- and CDK4-positive atypical 
hyperchromatic stromal cells were detected surrounding the dedifferentiated areas. Dedifferentiation occurs in up 
to 10% of well-differentiated liposarcomas, frequently resembling a malignant fibrous histiocytoma-like pleomorphic 
sarcoma. In contrast, divergent differentiation with osteosarcomatous components is considered to be extremely 
rare.
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Introduction

Liposarcomas are rare malignant tumors that 
account for 0.1% of all malignancies [1]. 
However, they are one of the most common 
soft tissue sarcomas, accounting for approxi-
mately 15% soft-tissue tumors in adults, and 
tend to develop in the retroperitoneum and 
extremities [2]. According to the World Health 
Organization (WHO) classification of soft tissue 
sarcomas published in 2002, liposarcomas 
can be divided into 5 clinicopathological sub-
groups: well-differentiated liposarcoma (WDL), 
dedifferentiated liposarcoma (DDL), myxoid 
liposarcoma, round cell liposarcoma, and 
mixed-type liposarcoma [3]. 

Dedifferentiation occurs in up to 10% WDL, 
including approximately 90% DDL that arise de 
novo and 10% that develop as recurrences. 
DDL can be identified histologically by the tran-
sition from WDL to nonlipogenic sarcoma, and 
the dedifferentiated areas demonstrate vari-
able histological characteristics. Most fre-
quently, DDL resembles a malignant fibrous 
histiocytoma (MFH)-like high-grade pleomor-
phic sarcoma or an intermediate- to high-grade 

myxofibrosarcoma. In contrast, divergent differ-
entiation, including the development of rhabdo-
myosarcomatous, leiomyosarcomatous, or 
osteosarcomatous components, has been 
reported in less than 5% DDL [4]. In particular, 
cases of DDL with osteosarcomatous compo-
nents are considered to be extremely rare.

Here we report a rare case of recurrent retro-
peritoneal DDL with osteosarcomatous 
components.

Case report

An 82-year-old male was referred to our hospi-
tal for a right lower abdominal mass. His surgi-
cal history included resection of a well-differen-
tiated inguinal retroperitoneal liposarcoma that 
was performed 6 years ago at another hospital. 
During physical examination, an immobile solid 
tumor was palpated in the lower quadrant of his 
abdomen. Although blood investigations results 
were normal, abdominal computed tomography 
(CT) revealed a tumor (3 × 3 cm in size) contain-
ing calcification that was located in the dorsal 
aspect of the ileocecal region (Figure 1). Tumor 
resection was performed, and a diagnosis of 
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recurrent retroperitoneal liposarcoma was 
made. The resected solid tumor was 5 × 5 × 
3.5 cm in diameter, which contained calcificat-
ed areas inside the tumor that were evident 
macroscopically (Figure 2A). Histologically, 
osseous matrix with osteoid and mature hya-
line cartilaginous tissues with high cellularity 
were observed in a fibrous background through 
the most of the tumor (Figure 2B). Moreover, 
adipose tissue with fibrous septa containing 
scattered atypical hyperchromatic stromal cells 
were detected surrounding the dedifferentiated 
area (Figure 2C). Immunohistochemistry 
revealed that all of these scattered atypical 
stromal cells, as well as some of osteosarco-
matous atypical cells were positive for MDM2 
(monoclonal, Invitrogen, Carlsbad, CA) and 
CDK4 (polyclonal, Abcam, Cambridge, UK), 
which are known to be liposarcoma and low-
grade osteosarcoma markers (Figure 3A, 3B). 
Thus, a diagnosis of recurrent retroperitoneal 
DDL with high-grade osteosarcomatous trans-
formation juxtaposed to the low-grade osteo-
sarcomatous components was confirmed. The 
patient has remained healthy with no recur-
rences or metastases for 1 year after 
resection.

Discussion

The concept of DDL was first proposed by Evans 
in 1979 [5]. In general, DDL has been defined 
as a nonlipogenic neoplasm with WDL juxta-
posed to a high-grade malignant fibrous histio-
cyoma (MFH)-like pleomorphic sarcoma or an 
intermediate- to high-grade myxofibrosarcoma. 

However, less frequently, DDL with divergent 
differentiations such as rhabdomyosarcoma-
tous, leiomyosarcomatous, or osteosarcoma-
tous components have been observed. Local 
recurrence, metastasis, and mortality rates of 
DDL are significantly worse compared with 
those for pure WDL or myxoid liposarcoma. 
Dedifferentiation occurs more often in the ret-
roperitoneal space than at other locations, and 
the metastasis and mortality rates of retroperi-
toneal DDL (18% and 34%, respectively) are 
significantly higher compared with those for 
DDL at other locations (15% and 11%, respec-
tively) [4].

DDL with osteosarcomatous component is 
defined as a conventional high-grade osteosar-
coma that features immature lace-like osteoid 
production, high cellularity, high nuclear grade, 
brisk mitotic activity, and necrosis. Because 
benign reactive or metaplastic bone and carti-
lage formation can be recognized in the dedif-
ferentiated component of liposarcoma, we 
should not confuse real osteosarcomatous dif-
ferentiation with benign ossification. Moreover, 
recognition of low-grade osteosarcomatous 
components is important as well because the 
fibro-osseous component might seem so bland 
that it could be confused with benign metapla-
sia [14]. Liposarcomas containing pure low-
grade dedifferentiation should not be catego-
rized as DDL on the basis of the traditional 
classification, but this categorization might be 
controversial to some extent. Henricks et al. 
proposed that the definition of DDL should be 
expanded to include pure low-grade osteosar-
comatous diffentiation because low-grade 
areas might be evident alone or in association 
with high-grade dedifferentiation and exhibit 
behaviors more similar to traditional DDL than 
to WDL [4].

By reviewing the literature, we found 9 publica-
tions (13 cases) describing tumors that were 
diagnosed as DDL with high-grade osteosarco-
matous components (Table 1) [4, 6-13]. The 
mean age of the patients, excluding case 2 (age 
was not reported) was 60.6 ± 16.8 years, and 
the most common tumor sites were the retro-
peritoneum (6 cases) and thigh (4 cases). To 
the best of our knowledge, in all the patients 
who received surgical treatment, the metasta-
sis/recurrence rate was 45%, and the mortality 
rate was 27%.

Figure 1. Abdominal computed tomography (CT) re-
vealed a tumor containing calcification located in the 
dorsal aspect of the ileocecal region.
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Amplifications of genes MDM2 and CDK4, 
which are located in the chromosomal subre-
gion 12q13-q15, have been implicated in lipo-
sarcoma tumorigenesis [14]. Evaluation of 
MDM2 and CDK4 expressions by immunohisto-
chemistry and fluorescence in situ hybridiza-

tion (FISH) have become important tools to dis-
tinguish WDL from benign adipocytic neoplasms 
and DDL resulting from other sarcomas. 
Furthermore, recent studies revealed that 
MDM2 and CDK4 were overexpressed not only 
in WDL but also in many low-grade osteosarco-

Figure 2. A. A photograph exhibiting the gross pathol-
ogy of a solid tumor that contained area of extensive 
calcification. B. Osseous matrix with osteoid and ma-
ture hyaline cartilaginous tissues with high cellularity 
were observed through most of the tumor. C. Adipose 
tissue containing atypical hyperchromatic stromal 
cells were recognized surrounding the dedifferenti-
ated area (arrow).

Figure 3. Scatterd atypical hyperchromatic stromal cells around the dedifferentiated area were positive for MDM2 
and CDK4. A. Immunohistochemical analyses using anti-MDM2 antibody or (B) anti-CDK4 antibody are presented.
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mas [15]; therefore, low-grade osteosarcoma 
and WDL might partially share a common 
genetic background.
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