Case Report

Challenges in the diagnosis of an unusual retroperitoneal pararenal
well-differentiated Liposarcoma: A case report unraveling the complexities of
genetic alterations and histomorphology
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ABSTRACT

Liposarcomas (LPS) presents diagnostic challenges, particularly when located in pararenal retroperitoneal regions near vital organs such
as the kidneys and adrenal glands. Herein, we report a novel case of well-differentiated liposarcoma (WDLPS) with myxoid features
and murine double minute 2 (MDM2)-DNA damage-inducible transcript 3 (DDIT3) co-amplification in a 50-year-old male, presented
with right-sided abdominal pain and a palpable mass in the lumbar and hypogastric regions. Imaging revealed a large retroperitoneal
mass displacing the adjacent organs. Histological examination showed a poorly circumscribed hypocellular mass comprised of stellate
spindle cells in abundant myxoid stroma. Focal areas of increased cellularity and frequent mitoses were noted. Overall histological and
immunohistochemistry suggested diagnosis of myxoid liposarcoma, however, Fluorescence in situ hybridization (FISH) test showed
no fusion of FUS-DDIT3 fusion, typically seen in myxoid liposarcoma. Occasional lipoblasts were seen. FISH test for MDM2 and
DDIT3 showed co-amplification of both genes. The overlap between WDLPS, MLS, and Dedifferentiated LPS highlights the necessity
of thorough histological and genetic analyses for accurate diagnosis and treatment planning. This case underscores the recognition
of DDIT3 amplifications and its association with ML-like changes in LPS, which further can aid in resolving diagnostic challenges,
particularly in cases with atypical morphological features.
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sarcoma, are predominantly observed in retroperitoneal
locations [1].

l iposarcomas (LPS), a type of slow-growing soft-tissue

The global incidence of Liposarcoma
is approximately 1-2 cases/1,000,000 individuals annually.
Although
approximately 15-20% of all soft-tissue sarcomas, positioning

liposarcoma is relatively rare, it constitutes
it among the more prevalent subtypes within this heterogeneous
category of malignancies. The incidence of liposarcoma exhibits
minor variation influenced by geographic and demographic
factors; however, the overall global incidence remains relatively
stable. In the United States, liposarcoma is diagnosed at a slightly
higher rate, with an estimated 2,000-2,500 new cases annually,

predominantly affecting adults [2,3]. Atypical lipomatous tumors
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(ALT) most commonly arise in the deep soft tissues of the
proximal extremities, particularly the thigh and buttock, as well as
the trunk, including the back and shoulder. They can also involve
the retroperitoneum and paratesticular regions [4]. For tumors
located in areas such as the retroperitoneum, spermatic cord, or
mediastinum, which are associated with a higher risk of disease
progression, the designation “well-differentiated liposarcoma
(WDLPS)” is often retained due to their aggressive potential [5].

Pararenal retroperitoneal LPS presents significant diagnostic
challenges due to their close proximity to critical structures such
as the kidneys and adrenal glands. WDLPS is characterized by the
amplification of the q13—15 region of chromosome 12, whereas
myxoid liposarcoma (MLPS) is primarily identified by FUS-DNA
damage-inducible transcript 3 (DDIT3) gene fusion [6,7]. In this
context, we present a case of liposarcoma arising in a pararenal
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retroperitoneal location, demonstrating the combined morphologic
features of WDLPS and MLPS. This unique case underscores the
importance of recognizing and understanding the morphological
and genetic complexities of LPS and emphasizes the role of
cytogenetic testing in achieving accurate subtype classification.

CASE PRESENTATION

A 50-year-old male presented with right-sided abdominal pain for
8 months, prompting clinical examination that revealed a palpable
mass in the right side of the abdomen.

On general examination, he was found to be moderately built
and moderately nourished, with an ECOG performance status of
I. His vitals were stable, and the following measurements were
recorded: blood pressure — 130/70 mmHg, pulse — 72 bpm, SpO,
— 96%, temperature — 98.6°F, and respiratory rate — 18/min.
On local examination, a palpable mass was identified in the
right lumbar and hypogastric regions. The mass measured
approximately 12 c¢m in size and was smooth in consistency
with well-defined upper margins. The deep margins were
not palpable. The swelling was mobile to some extent with
bimanual pushing, but not on simple palpation. Tenderness was
present on palpation, and the temperature of the swelling was
normal.

His complete blood count was within normal limits, and
urine examination showed abnormal findings of 1-2 RBCs/hpf.
Contrast-enhanced computed tomography (CECT) abdomen and
pelvis revealed a huge mass, suspected to originate from the renal/
pararenal area, causing displacement of the kidney anterolaterally
and pushing the adjacent organs, that is, liver, duodenum, and
pancreas (Fig. 1a and b). USG-guided biopsy confirmed a poorly
differentiated neoplasm with atypical cells showing abundant
clear to vacuolated cytoplasm.

Immunohistochemistry (IHC) was performed, which showed
CD56 and CD99 positivity, and negative staining for PAX-8,
AMACR, Melan-A, NKX2.2, desmin, WT1, chromogranin, and
synaptophysin. Ki67 was 40%. Due to limited tissue, further
investigations could not be performed. A biopsy diagnosis of
poorly differentiated malignancy was rendered, possibly of
adrenal origin. Subsequently, the patient underwent an open en
bloc resection of the pararenal mass with right radical nephrectomy
and adrenalectomy. Intraoperatively, the mass was found to be
adherent to the right side of the diaphragm, encasing the right
renal vessels and compressing the right kidney and adrenal gland.
Enlarged nodes in the paracaval and interaortocaval regions were
observed. The rest of the viscera was normal.

On gross examination, a multilobular gray-white soft-tissue
mass with attached en bloc resected kidney and adrenal gland
was observed. The mass measured 18.5x15x11 c¢cm with a focal
yellowish cut surface and necrotic, calcified areas on the cut
surface. The mass was seen pushing the right kidney without any
gross infiltration into the renal parenchyma (Fig. 1c and d). The
adrenal gland was not involved. The cut surface of the kidney and
adrenal gland did not reveal any gross abnormalities.

Figure 1: (a) CT abdomen coronal section showing pararenal mass.
(b) Mass displacing the kidney laterally is seen in the sagittal section
of contrast-enhanced CT abdomen. (¢) En bloc resection shows a
huge 18.5 cm mass with yellowish cut surface and focal necrotic and
calcified areas. (d) Mass displacing the right kidney laterally without
gross infiltration of the renal parenchyma

Histological examination revealed a poorly circumscribed
mass with variable cellularity, composed of atypical stellate cells
arranged in loose fascicles and sheets against abundant lightly
basophilic, myxoid stroma with a striking plexiform, delicately
arborizing capillary network. Focal areas (5%) with hypercellularity
and cells showing mild to moderately enlarged hyperchromatic
nuclei were identified (Fig. 2a and 2b). Occasional lipoblasts were
identified. Mitoses were observed (6—7/10 hpf), and small areas
of osseous metaplasia were also noted. Lymphovascular invasion,
necrosis, and evidence of heterologous elements/dedifferentiation
were not identified. All resection margins were tumor-free. No
infiltration of the renal parenchyma or adrenal gland was identified
by microscopy. On IHC, tumor cells exhibited p16 strong nuclear
positivity (Fig. 2¢). There was patchy S100 positivity (Fig. 2d),
and tumor cells were negative for CDK4, TLE1, BCL2 and
nuclear beta-catenin. Murine double minute 2 (MDM2) IHC was
not available, however, MDM2 Fluorescence in situ hybridization
(FISH) test was suggested. A morphological diagnosis of MLPS
was made, and FISH test was performed for further confirmation.

FISH examination was performed on 4-um-thick sections of
formalin-fixed paraffin-embedded tissue (FFPE). A representative
FFPE block containing tumors with both areas of cellularity was
selected. FISH for MDM2 was performed using a ZytoLight® SPEC
MDM?2/CENI12 dual color break-apart probe (Zytovision GmbH
Bremerhaven Germany) with the target human MDM2 gene located
at 12q13 labeled in green and chromosome 12 alpha satellites
that served as the reference labeled in orange. The hybridization
signals of 50 non-overlapping nuclei were visualized under an
Olympus BX41 fluorescence microscope in oil immersion using
appropriate filters, and the number of target and reference signals
for all 50 cells were summed. The ratio of MDM2/CEN12 signals
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Figure 2: (a) hematoxylin and eosin stain-stained section of the
mass showed atypical cells with plump oval to spindled nuclei
arranged in loose fascicles and sheets. Intervening thin curvilinear
vessels seen. (b) Tumor cells are mildly pleomorphic and show
nuclear hyperchromasia (c) tumor cells showing P16 nuclear
immunohistochemical(IHC) staining. (d) Tumor cells are negative
for S100 IHC

was calculated. MDM2 gene amplification was detected with an
MDM2:CENI12 ratio of 5.3 (Fig. 3a). FISH for FUS-DDIT3 gene
fusion was performed using a ZytoLight® SPEC DDIT3 (CHOP)
Dual color break-apart probe to detect translocations involving the
DDIT3 gene at 12q13.3. No fusion of the FUS-DDIT3 genes was
observed. However, amplification of the DDIT3 probe region (at
12q13) was observed in all the nuclei examined (Fig. 3b). FISH
for FUS and EWSR1 gene rearrangement was also performed, and
no gene fusions were observed.

A final diagnosis of WDLPS exhibiting MLPS -like
morphology with MDM?2 and DDIT3 co-amplification was made.
After surgery, the patient underwent a planned course of six cycles
of Ifosfamide and carboplatin chemotherapy, achieving good
health. Ongoing follow-up with routine investigations was done to
monitor treatment response and overall well-being. With a further
follow-up of 1.5 years, the patient remains healthy and alive.

DISCUSSION

LPS is the most common histological type of retroperitoneal
sarcoma, accounting for approximately 15-20% of all sarcomas in
adults [1,8]. In the pararenal retroperitoneal location, differential
diagnoses include various entities ranging from benign to malignant,
such as perivascular epithelioid cell tumor, angiomyolipoma,
adrenal cortical neoplasms, clear cell sarcoma, and renal cell
carcinoma (RCC). The recent 2022 WHO classification of soft-
tissue neoplasm includes WDLPS, Dedifferentiated LPS (DDLPS),
MLPS, pleomorphic LPS (PLPS), and myxoid pleomorphic LPS
(MPLPS) as the malignant neoplasm of adipocytic origin [9]. The
unique histological and molecular profile of different malignant
soft-tissue neoplasms is described in Table 1. Diagnostic challenge

Figure 3: (a) DNA damage-inducible transcript three amplification
and (b) murine double minute amplification on Fluorescence in situ
hybridization

is further heightened by the morphological heterogeneity often
observed in retroperitoneal tumors, where multiple patterns may
coexist within the same lesion.

ALT/WDLPS is characterized by supernumerary ring
and giant marker chromosomes, usually alone or with other
numerical or structural abnormalities [4]. Telomeric associations
are common and may give ALT/WDLPS karyotypes a complex
appearance [4,10]. Both supernumerary rings and giant markers
contain amplified sequences originating in the 12q14-ql5 region,
MDM2 (12q15) being the main driver gene [4]. Many genes in
the 12ql4-ql5 region, including TSPAN31, CDK4, HMGA2,
YEATS4, CPM, and FRS2, are coamplified with MDM?2 [4,11-13].
They always coamplify at least one genomic segment in addition
to 12ql4-ql5 [4]. Ancillary techniques such as IHC and FISH,
or reverse transcription polymerase chain reaction, can be very
helpful in supporting the distinction of these malignant soft-tissue
neoplasms of adipocytic origin.

In our case, a small biopsy revealed a poorly differentiated
malignant neoplasm, necessitating an extensive IHC panel to
exclude various differentials. However, no conclusive diagnosis
was reached due to the limited amount of tissue. Sioletic et al., first
observed the occurrence of MLPS-like characteristics in MDM2-
amplified liposarcoma [14]. They identified myxoid stroma in
56 cases, which included 22 well-differentiated and 34 DDLPS.
In addition, they noted a MLPS-like vascular pattern in 11 out of
the 22 WDLPSs [14]. Nevertheless, our case did not exhibit the
characteristic FUS-DDIT3 fusion commonly observed in MLPS.

DDIT3 also known as CHOP or GADD153 plays a complex
role as a phenotype-directing factor in lipomatous tumors [15].
DDITS3 is typically activated in response to cellular stress and
inhibits the process of adipocytic terminal differentiation. In
WDLS/DDLS tumors, DDIT3 is expressed in a substantial
proportion of cells, ranging from 40% to 94%, likely due to
recurrent gene amplicons carrying DDIT3, resulting in constitutive
expression [15]. In MLS, DDIT3 expression is a component of
fusion oncoproteins FUS-DDIT3 or EWSR1-DDIT3, detectable
in a subset of tumor cells, indicating post-transcriptional
regulation, with similar proportions across cases [15-17]. Further,
Kabjorn Gustafsson et al. found cytoplasmic DDIT3 expression,
with occasional nuclear staining in abnormal nuclei, in PLS,
possibly induced by stress-related factors such as DNA damage
and hypoxia [15]. Notably, benign lipomas also show DDIT3
expression in 15-81% of cells, despite lacking amplification or
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rearrangement of the DDIT3 gene, suggesting a link to terminal
adipocyte differentiation [15]. The presence of DDIT3 may be
linked to a terminal differentiation program, as lipomas undergo
adipocyte differentiation. The abnormal expression of DDIT3
in liposarcoma may hinder adipocyte differentiation, potentially
explaining the presence of lipoblasts [15].

DDLPS shares a genetic overlap with ALT/WDLPS. Both
conditions are distinguished by the frequent amplification of
MDM2 genes located at 12ql4-ql5. DDIT3 is found to be
amplified in 33% of DDLPS cases and is strongly correlated with
the presence of MLPS-like characteristics, as compared to cases
without amplification [18]. Even after extensive tumor sampling,
our case did not exhibit genuine pleomorphic lipoblasts, as
seen in PLPS; or a sudden or gradual transformation into a non-
lipogenic low- or high-grade sarcoma, which is a crucial diagnostic
characteristic of DDLPS. The differentiation between WDLPS and
DDLPS is significant because DDLPS exhibits a higher incidence
oflocal recurrences, approximately 40% [9]. The recently described
Myxoid pleomorphic LPS ‘MPLPS’ do not show MDM2, DDIT3
amplifications, or FUS-DDIT3 fusion [9,19,20].

A recent study by Murshed et al. reported the first documented
case of WDLPS with co-amplification of MDM?2 and DDIT3 in
the hypopharyngeal space [21]. A submucosal tumor comprised
of lobules of atypical oval to spindle non-lipogenic cells in
a prominent myxoid stroma with arborizing chicken-wire
vasculature was observed on microscopic examination. Lobules
of adipose tissue, surrounded by thick fibrous septa that contained
atypical hyperchromatic spindle cells, were observed in the
vicinity. No definite lipoblasts/necrosis was found and the mitosis
was 2/10 HPFs. Both tumor cell components showed CDK4
reactivity, but no MDM2 THC positivity [21].

CONCLUSION

WDL of the pararenal or retroperitoneal region is common, and
some cases can have prominent myxoid stroma and features
resembling ML. Due to its close proximity to the kidney and
adrenal gland, this tumor can be misdiagnosed as either a clear
cell RCC or an adrenal tumor based on radiological findings. The
scarcity of tissue on biopsy is a significant barrier to accurately
diagnosing and identifying the transitioning areas observed in
DDLPS. IHC and cytogenetic studies are essential for a definitive
diagnosis in such cases. Awareness of the fact that DDIT3 gene
amplification is associated with ML-like changes and can be seen
in a WDLPS or DDLPS is essential, which may also help to solve
diagnostically challenging cases.
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