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Abstract

Background Retroperitoneal dedifferentiated liposarcoma is a rare, aggressive malignancy, characterized by high
rates of recurrences and the potential for metastasis. On imaging, these tumors typically present as a solid mass
with lipomatous and non-lipomatous components. Cystic changes of dedifferentiated liposarcomas is exceedingly
rare and might pose significant diagnostic challenges, with only a few cases reported in the literature.

Report of 2 cases \We here present two cases of retroperitoneal dedifferentiated liposarcoma with a rare cystic
presentation in two female patients aged 51 and 62 years. Imaging revealed large perinephric cystic masses measur-
ing up to 13.0 cm and 16.1 cm, respectively, with calcifications of the cyst wall observed in the second case. Differen-
tial diagnoses included cystic echinococcosis, mesenchymal neoplasms, and benign cystic lesions (e.g. endometrial
cyst). Both patients underwent upfront compartmental en-bloc surgical resection of the tumor mass and the kidney
after multidisciplinary tumor board (MDT) discussion. Macroscopically, the tumors were adherent to but sharply
demarcated from the kidney. Histological examination of the first case revealed a small component of well-differenti-
ated liposarcoma (WDLPS) adjacent to a large non-lipogenic sarcoma with a prominent whirling pattern, compatible
with dedifferentiation. The second case demonstrated a spindle cell neoplasm with prominent osteosarcomatous
heterologous differentiation. MDM2 amplification was confirmed in both cases by molecular testing. No long-term
follow-up data is available for either patient.

Conclusion In conclusion, these cases highlight the importance of recognizing unusual and extensive cystic
changes of dedifferentiated liposarcoma, which can complicate the diagnostic work-up.
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Background

Retroperitoneal liposarcoma is a rare and aggressive
malignancy that accounts for over 45% of primary retro-
peritoneal sarcomas [1]. The World Health Organization
classifies liposarcomas into five main histological entities:
well-differentiated, dedifferentiated, myxoid, pleomor-
phic and myxoid pleomorphic liposarcoma. Within the
retroperitoneum well-differentiated (WDLPS) and dedi-
fferentiated liposarcoma (DDLPS) are the most relevant
entities, while myxoid liposarcoma and pleomorphic
liposarcoma are more common in the extremities [2, 3]
and myxoid pleomorphic liposarcoma has a predilec-
tion for the mediastinum [4]. DDLPS is associated with a
dismal oncological outcome due to its aggressive behav-
ior, high rates of recurrences, and potential for metasta-
sis [5]. DDLPS is defined as a WDLPS with progression
and is characterized by the transition to a usually non-
lipogenic high-grade sarcoma component. Both WDLPS
and DDLPS are molecularly characterized by amplifica-
tions of MDM?2 and CDK4 (12q14-q15) which are located
on supernumerary ring and giant marker chromosomes
[6]. On imaging DDLPS typically presents as a solid
mass, often with evidence of both lipomatous and non-
lipomatous components [7]. The occurrence of a cystic
configuration in DDLPS is exceedingly rare, with only
few reported cases in the literature. It might pose signifi-
cant diagnostic challenges due to its atypical radiologic
appearance and can significantly complicate the diagnos-
tic process, potentially delaying appropriate treatment.
Cystic lesions in the retroperitoneum raise a broad differ-
ential diagnosis ranging from benign cystic lesions, pseu-
docysts and cystic degeneration within a solid neoplasm
[8].

Here, we describe two patient cases with a retroperito-
neal dedifferentiated liposarcoma, both of which showed
a rare extensive cystic change. These cases highlight the
importance of recognizing cystic changes in DDLPS
and contribute to expand the understanding of the
diverse presentations of this aggressive and challenging
malignancy.

Report of two cases

Case 1

The first case was a 51-year-old female patient who pre-
sented at the emergency department with a two-week
history of an increasing swelling of the abdomen and
right upper quadrant abdominal pain. Apart from a
benign thyroid condition and a history of endometrio-
sis, the patient had no pre-existing medical history. On
examination, there was tenderness on palpation of the
right hemi-abdomen. Sonographically, a well-defined
lesion measuring 13X 11 X 8 cm with a hyperechoic inter-
nal structure was observed in the right mid-abdomen
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(Fig. 1 A). MRI (magnetic resonance imaging) revealed a
large, complex cystic mass located below the liver, ante-
rolateral to the right kidney and right psoas muscle. The
cystic content appeared inhomogeneous and slightly
hyperintense on fat-saturated T1-weighted images, sug-
gesting a protein-rich or hemorrhagic content. The wall
of the cyst was irregular, up to 1.5 cm thick, with diffu-
sion restriction and moderate contrast enhancement and
contained smaller cysts within the cyst wall. A CT (com-
puted tomography) scan confirmed an irregular cystic
lesion without calcification (Fig. 1 B-D). The radiological
differential diagnoses included a retroperitoneal hydatid
cyst / cystic echinococcosis and a mesenchymal neopla-
sia. In addition, due to the patient history of endometri-
osis and the potential hemorrhagic content on imaging,
an endometriotic cyst was discussed. Serologic tests for
Echinococcus (E. granulosus and E. multilocularis) by
ELISA (enzyme-linked immunosorbent assay) and West-
ern Blot were negative. Still, due to the significant risk of
cell dissemination in the event of a potential Echinococ-
cosis diagnosis, a biopsy was not performed. Instead, at
the tumor board a primary resection of the mass and the
adherent right kidney was decided. Macroscopically, the
resection specimen consisted of a nephrectomy with an
adherent, smoothly delineated and encapsulated cystic
mass of up to 11 c¢cm in diameter (Fig. 1 E). The surface
appeared smooth and glistening with sparsely adherent
fatty tissue. The cyst was filled with hemorrhagic fluid,
the inner wall appeared irregularly nodular with reddish-
brown deposits (Fig. 1 F). The cyst wall was up to 1.5 cm
thick and showed a tan-yellow cut surface.

Histologic examination revealed a DDLPS, consist-
ing of a large, dedifferentiated sarcoma component with
rare foci of necrosis and an adjacent small component of
WDLPS (Fig. 2 A-H). The wall of the cystic mass showed
a prominent nodular growth pattern with a striking vari-
ation in cellularity and tumor cell morphology. In addi-
tion to the large pseudo-cystic space, many of the cellular
nodules of the dedifferentiated liposarcoma exhibited
central degenerative change and small pseudocyst forma-
tion (Fig. 2 E). Cytological atypia ranged from relatively
bland spindle cells to highly pleomorphic tumor cells.
In some areas a prominent storiform to whorled growth
pattern was observed (Fig. 2 G). Brisk mitotic activ-
ity was seen (9 mitoses/2 mm?). The inner aspect of the
pseudo cystic space showed prominent stromal sclerosis,
adherent hemorrhagic material and hemosiderin depos-
its (Fig. 2 F). No epithelial cyst lining, endometriosis
components or parasites could be identified. By immu-
nohistochemistry the tumor cells were strongly positive
for MDM2, CDK4 (Fig. 2 I—]) as well as CD10 and par-
tially positive for GLUT1 and Claudinl. Negative mark-
ers included SMA, desmin, CD34, STAT6, DOG1 and
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Fig. 1 Radiologic findings and macroscopic images of case 1: A Ultrasound image depicting a well-defined lesion with a hyperechoic internal
structure. B Coronal CT image showing a cystic lesion (arrowhead) below the liver. C Axial, and D coronal T1-weighted contrast-enhanced MRI
images of the lesion (arrowhead) with close proximity to the kidney (arrow). E Photograph of the fresh nephrectomy specimen with the adherent
mass F Photograph of the opened specimen after formalin fixation showing a large cystic space with red deposits and an irregular wall

ALK. Ki67 staining showed an irregular proliferation rate
of up to 25%. Fluorescence in-situ hybridization (FISH)
analysis of the MDM?2 gene locus 12q15 (ZytoLight SPEC
MDM2/CEN12 dual color probes, Zytovision GmbH,
Bremerhaven, Germany) showed an amplification of the
MDM?2 gene supporting the diagnosis of a dedifferenti-
ated liposarcoma (Fig. 2 K).

By histology, the dedifferentiated liposarcoma compo-
nent was entirely resected, while the completeness of the
WDLPS resection could not be reliably assessed. In the
postoperative tumor board regular follow-up using imag-
ing (MRI) was recommended. Neoadjuvant radiation or
chemotherapy was not pursued. Five months after resec-
tion, there was no radiologic evidence of recurrence.

Case 2

The second case was a 62-years-old female who presented
with a subjective swelling of the abdomen and a palpa-
ble mass below the right costal arch. Sonographically, a

cystic lesion located between the liver and the right kid-
ney could be identified. It showed a hypoechoic center
with an inhomogeneous hyperechoic rim and curvilin-
ear calcifications. A CT scan (Fig. 3 A) revealed a cystic
lesion of up to 12 cm in diameter in close proximity to
the right kidney with coarse calcifications of the cyst
wall. Initial radiological differential diagnoses included
a hydatid cyst/ cystic echinococcosis, a peritoneal dupli-
cation cyst, a hamartoma or a hematoma. The patient
reported contact with several dogs and other pets as
well as the existence of foxes in close proximity. Hence,
in spite of a negative serologic testing for Echinococcus, a
clinical concern for an echinococcosis was raised by the
primary care team. After specialist consultation, MRI
(Fig. 3 B and C) was performed which confirmed a pro-
gressively enlarging retroperitoneal well-defined mass
with compression and displacement of the right kidney
anteriorly (13.3%x12.9x 16.1 cm). Centrally, the mass was
hyperintense on T2-weighted and T1-weighted images
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Fig. 2 Histology (A-H) and ancillary studies (I-K) of case 1: A Scanning magnification of the tumor showing an abrupt transition

between the well-differentiated liposarcoma component (bottom right) and the dedifferentiated liposarcoma component (top left). B, C Higher
magnification of the dedifferentiated component with areas of higher cellularity (B) and lower cellularity with stromal hyalinization and interspersed
pleomorphic tumor cells (C). D Higher magnification of the well-differentiated liposarcoma component showing adipocytes of varying size,
atypical hyperchromatic stromal cells (asterisk) and occasional lipoblasts (arrowhead). E Scanning magnification of the wall of the cystic space
showing a prominent nodularity (arrowheads) with formation of smaller pseudocysts (asterisk). F Higher magnification of the inner aspect

of the pseudocystic space showing adherent blood and hemosiderin (asterisk), fibrin, stromal sclerosis and pleomorphic tumor cells (arrowhead). G,
H Higher magnification of the tumor nodules showing relatively bland spindled cells with prominent whirling (G) and highly cellular areas with oval
to round tumor cells (H). I, J Immunohistochemical stainings showing strong nuclear positivity for MDM2 (1) and CDK4 (J). K MDM2 / CEN12 FISH
showing amplified clusters of green MDM? signals, red signals: centromere 12

with sedimentation. In addition, it showed coarse, wall-
adherent calcifications. Moreover, diffuse and nodular
areas that enhanced with contrast and showed diffusion
restriction could be identified. By imaging, the etiol-
ogy remained unclear, but the suspicion of a mesenchy-
mal neoplasm (e.g. a dedifferentiated liposarcoma or a
neuronal neoplasm) was raised. Because of the contrast
enhancement an echinococcal cyst seemed less likely. A

biopsy was not performed due to the cystic nature of the
lesion. Instead, a direct primary resection was favored.
Intraoperatively the tumor was adherent to the kidney, so
that an en bloc resection including a right-sided nephrec-
tomy was performed.

Macroscopically, the resection specimen weighed
1790g and revealed a large cystic mass measuring up to
18 cm in diameter, adherent to the kidney (Fig. 3 D). The
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Fig. 3 Radiologic findings and macroscopic images of case 2: A Axial contrast-enhanced CT and B T1-weighted MRI images showing a cystic
lesion (arrow head) with calcifications of the cyst wall adjacent to the right kidney (arrow). C Coronal T2-weighted MRI image depicting the lesion
(arrowhead) below the liver (asterisk). D Photograph of the bisected nephrectomy specimen (arrow) with the adherent cystically configured tumor
exhibiting an irregularly thickened, partially bone-hard wall structure (arrow heads)

surface and inner lining of the cyst appeared predomi-
nantly smooth with some focal hemosiderin deposits.
The cyst wall varied in thickness from 0.1 and 1.4 cm, dis-
playing a tan to brown color and, in some areas, a solid,
gritty consistency.

Histologically, the wall of the cystic tumor consisted
of a spindle cell neoplasia displaying a heterogene-
ous morphology with a marked variation in cellularity
and cellular atypia, ranging from relatively inconspicu-
ous spindle cells to markedly atypical tumor cells (Fig. 4
A-E). Some areas showed a low cellularity with ample
amounts of loose to collagenized stroma, while other
regions were highly cellular. Neoplastic bone formation,
including osteoid and disorganized trabeculae of woven
bone, was abundant, corresponding to the calcifications
visible in imaging studies (Fig. 4 A, B and E). In addi-
tion, small foci of neoplastic cartilage and osteoclast-like
giant cells could be identified (Fig. 4 C). At the periphery
of the tumor small foci of adipocytes were visible (Fig. 4
B). By immunohistochemistry, the tumor cells were
positive for MDM2, CDK4 (Fig. 4 F and G) and GLUT1.
Areas of osteosarcomatous differentiation showed a
strong positivity for SATB2 (Fig. 4 E inset). FISH analy-
sis of the MDM?2 gene locus 12q15 (Fig. 4 H) showed

several, partially weak CEN12 signals and dense clus-
ters of uncountable MDM?2 signals corresponding to a
MDAM?2 amplification. The increased numbers of CEN12
signals were interpreted as multiple faint alphoid 12 sig-
nals, as previously described in the literature [9]. Next
generation sequencing (Oncomine Comprehensive Plus,
Thermo Fisher Scientific, Waltham MA, USA) confirmed
an amplification of MDM2 (12q15, 103.17 copies) and
CDK4 (12ql4, 52.9 copies). In addition, an amplifica-
tion of STAT6 (12q13.3, 17.7 copies) was found. Due to
the detection of the MDM?2 amplification and the ret-
roperitoneal location of the tumor a dedifferentiated
liposarcoma with heterologous differentiation (osteo-
sarcomatous/ chondrosarcomatous) was diagnosed. The
resection of the dedifferentiated liposarcoma was very
narrow but complete by histology. In the postoperative
multidisciplinary tumor board, close follow-up care was
recommended. One year after resection, there was no
evidence of recurrence.

Discussion

Dedifferentiated liposarcomas (DDLPS) are aggressive
malignancies that account for a significant proportion of
retroperitoneal sarcomas [1]. Cystic changes of DDLPS
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Fig. 4 Histology (A-E) and ancillary studies (F-H) of case 2: A Scanning magnification of the wall showing irregular ossifications and calcifications
and a variation of cellularity. B Periphery of the tumor with sparse intratumoral adipocytes (arrowheads) and adjacent regional adipose

tissue (asterisk). C, D Higher magnification of A showing (C) areas of high cellularity with foci of cartilaginous differentiation (arrowheads)

and osteoclast-like giant cells (asterisk) and (D) areas of lower cellularity with relatively bland small tumor cells in a myxoid and collagen-rich
stroma. E Area of heterologous osteosarcomatous differentiation with markedly atypical tumor cells producing osteoid and SATB2 expression

by immunohistochemistry (inset). F, G Immunohistochemical stainings showing strong nuclear positivity for mdm?2 (F) and cdk4 (G). H MDM2 /
CEN12 FISH showing uncountable green signals (MDM?2) and increased red signals (CEN12)

is exceedingly rare and can cause diagnostic challenges.
We here report two patients with a retroperitoneal dedif-
ferentiated liposarcoma showing an unusual cystic con-
figuration that complicated the pre-operative diagnostic
work-up due to their atypical radiological presentation.
Radiologically, dedifferentiated liposarcomas characteris-
tically show both lipomatous and non-lipomatous com-
ponents [7]. Cystic retroperitoneal masses account for
neoplastic and non-neoplastic lesions. The radiological
differential diagnosis of a cystic retroperitoneal mass is
broad and may include cystic change in a solid neoplasm,
in particular cystically degenerated benign peripheral
nerve sheath tumors, mucinous cystadenoma, cystic
mesothelioma but also peritoneal pseudocysts, devel-
opmental cyst and cystic lymphangiomas have to be
considered [8, 10, 11]. Cystic degeneration in retroperi-
toneal liposarcomas is very uncommon and only few case
reports describing this phenomenon exist in the litera-
ture (Table 1) [11-18]. The reported cases affected both
male and female patients between 60 and 86 years of age.

In many of the reported cases the pre-operative radio-
logical differential diagnosis proved difficult and included
dedifferentiated liposarcoma [11, 14, 18], peripheral
nerve sheath tumor [11], lymphoma [11], a cystic renal
neoplasm (renal cell carcinoma or angiomyolipoma) [12]
and even benign lesions such as a hematoma [11]. Only
three cases were biopsied prior to surgery [11, 13, 15].
Interestingly, in both our cases the initial clinico-radi-
ological differential diagnosis included a hydatid cyst
(cystic echinococcosis), potentially due to the proxim-
ity of the cystic mass to the liver in both cases and the
patient history (contact or proximity to dogs, foxes and
other pet animals) in the second case. Cystic echinococ-
cosis is a rare and potentially underreported parasitic
disease caused by Echinococcus spp. and is mainly trans-
mitted in rural areas. Throughout Europe it has an esti-
mated mean annual incidence of 0.64 cases per 100 000
people. In Switzerland incidence is lower with a mean
annual incidence of 0.08 (1997-2020) but has recently
increased to 0.16 (2017-2019) [19]. Retroperitoneal
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Table 1 Overview of case reports of cystic degeneration in liposarcomas

Publication Age/Sex Site Size (cm) Imaging modalities Radiological differential Histological diagnosis Ref
diagnosis

Morihara et al. (2003) 77 m r n/a CT, FDG-PET malignant retroperitoneal DDLPS [15]
tumor

Sorour et al. (2023) 86m rLpn 13x12x24 CT, MRI chronic hematoma, liposar-  DDLPS n1
coma, lymphoma, periph-
eral nerve sheath tumor

Komine et al. (2019) 60 m r 23x21x15 CT, MR, FDG-PET “mucinous type of retroperi- WDLPS with multilocular [14]
toneal sarcoma’, liposar- cysts
coma

Van Haverbeke et al. 2017) 69 f r 3 (recurrence)  MRI recurrence of the known DDLPS with heter- [18]
liposarcoma ologous osteosarcomatous

and aneurysmal bone cyst-
like morphology

Uchihashi et al. (2017) 67 f r,pn 21x14x13 MRI “radiological diagnosis [...] ~ DDLPS (171
difficult”

Khoury et al. (2015) 72f r,pn 8.7 (primary), us, CT n/a DDLPS [13]

20 (recurrence)
Nunez et al. (2005) 67 f mes 85x7.5 us, CT n/a “myxoid type liposarcoma” [16]
Horiguchi et al. (2002) 71m pn n/a cT cystic renal cell carcinoma,  DDLPS [12]

angiomyolipoma

Abbreviations: ffemale, m male, r retroperitoneal, pn perinephric, mes mesenteric, CT computed tomography, FDG-PET fluorodeoxyglucose positron emission
tomography, MRl magnetic resonance imaging, US ultrasound, DDLPS dedifferentiated liposarcoma, WDLPS well-differentiated liposarcoma

hydatid cysts are uncommon but have been described in
the literature [20, 21]. Radiological features that can aid
in distinguishing Echinococcus cysts from other mes-
enchymal lesions include floating membranes, daugh-
ter cysts and vesicles. However, their appearance varies
depending on the developmental stage of the parasite and
confident diagnosis can be additionally complicated by
internal hemorrhage and/or superimposed infection [22].
In the first case, the differential diagnostic considerations
were further complicated by the patient’s known history
of endometriosis.

Corresponding to the typical radiology the histological
hallmark of a DDLPS is the abrupt transition of a WDLPS
to a non-lipogenic sarcoma. Sometimes, however, the
WDLPS-component can be only focally present or even
absent [23, 24]. The abrupt transition between WDLPS-
and DDLPS-components could be observed in the first
case where a small adjacent component of WDLPS was
present. In the second case no component of WDLPS
could be identified.

In addition to the unusual cystic configuration, both
cases showed further peculiar morphological features.
The first case exhibited areas with a prominent stori-
form to whorled architecture. Combined with a partial
immunohistochemical expression of GLUT1 and Clau-
dinl, these areas were reminiscent of a perineural-like
differentiation. Notably, a neural-like or meningothelial-
like whorling pattern in DDLPS has previously been
described in small case series in the literature [25, 26].

The second case histologically showed an osteosarco-
matous heterologous differentiation. Heterologous dif-
ferentiation including neoplastic bone formation is a
well-described phenomenon in DDLPS [4]. However, to
our knowledge, osteosarcomatous heterologous differ-
entiation in combination with a cystic configuration has
previously only been described in one case report by Van
Haverbeke et al. [18]. Histological differential diagnoses
of malignant spindle cell proliferations in the retroperi-
toneum include leiomyosarcoma, solitary fibrous tumor,
inflammatory myofibroblastic tumor, malignant periph-
eral nerve sheath tumor (MPNST), synovial sarcoma and
many others. A spindle cell neoplasm with bone forma-
tion raises the question of a MPNST with heterologous
differentiation, ossifying synovial sarcoma, extraskeletal
osteosarcoma [27-29] and the rare entity of a leiomyo-
sarcoma with osteosarcomatous differentiation [30]. In
contrast to DDLPS, all of these entities should not har-
bour amplifications of MDM2 [31]. However, according
to the literature primary extraskeletal osteosarcomas can
harbor amplifications of MDM?2 and distinction from
DDLPS may be difficult, particularly in the absence of
a WDLPS component [32]. We here favor DDLPS with
heterologous osteosarcomatous differentiation due to the
retroperitoneal location and the presence of fat in the
tumor periphery, while a primary extraskeletal osteosar-
coma should remain a diagnosis of exclusion.

The pathophysiological mechanism of the cystic
degeneration of liposarcomas remains unknown. In the
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literature cystic changes due to hemorrhage or ischemia
have been discussed [14, 17]. Both our cases showed
hemosiderin deposition and at least focal stromal hya-
linization with minimal necrosis indicating the possibil-
ity of an ischemic / necrotic process. In addition, both
cases expressed GLUT1, which is a downstream-target of
hypoxia-induced factor 1-alpha (HIF1-alpha) and is rec-
ognized to be involved in the cellular adaption to hypoxia.
Interestingly, GLUT1 expression has been reported in a
broad variety of mesenchymal neoplasms [33].

In conclusion, we report two cases of retroperitoneal,
perinephric dedifferentiated liposarcoma with prominent
cystic degeneration which caused significant diagnostic
challenges. Recognizing the existence of cystic change in
dedifferentiated liposarcoma is of considerable impor-
tance in the diagnostic work-up of these lesions as this
will guide patient management.

Abbreviations
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