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Abstract
Liposarcomas are the second most common soft-tissue tumor and primarily occur within the proximal lower extremity and the
retroperitoneum. There are 5 different subtypes of tumor. While there are unique imaging features of each subtype, biopsy is
required for diagnosis. Surgical excision remains the primary treatment option for all subtypes of lower extremity liposarcomas.
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Case Summary

A teenage male presented to his primary
care physician with left hip pain of
1-month duration and no reported injury.
Subsequent outpatient imaging consist-
ing of a noncontrast CT of the pelvis
was performed.

Imaging Findings

The noncontrast CT of the pelvis did
not demonstrate any osseous abnormali-
ties, but a fat density mass was partially
included in the field of view (Figure 1). A
subsequent MRI was undertaken, showing
a fatty mass with heterogeneous internal
signal intensity and enhancement (Figures
2, 3). A biopsy confirmed the diagnosis of a
liposarcoma of the left lower extremity.

Diagnosis

Liposarcoma of the lower extremity.
The differential diagnoses based

on imaging findings include lipoma,

lipoblastoma, lipofibromatosis, and
fibrous hamartoma of infancy. The latter
3 fat-containing masses typically present
in children younger than 3 years of
age. Patients with liposarcomas are older,
typically diagnosed after 10 years of age.1

Discussion

Liposarcomas are the second most
common soft-tissue tumor,2 second to only
lipomas.3 However, they are rare tumors
diagnosed with an incidence of 1.08 per
100,000 person-years in the United States.4

The tumors are malignancies derived
from primitive mesenchymal cells that
undergo adipose differentiation.2 Patients
are most commonly diagnosed in the 5th
or 6th decades of life. However, they can
also occur in childhood, where liposar-
coma represents approximately 2% of
all childhood sarcomas.5 Overall, 60% of
patients with liposarcoma are males and
greater than 80% are Caucasian.4

There are 5 major histological
subtypes of liposarcoma: well-differenti-
ated, dedifferentiated, myxoid (including

the round cell variant), pleomorphic, and
liposarcoma not otherwise specified.6 The
well-differentiated and dedifferentiated
subtypes account for 45% of tumors. These
subtypes frequently exhibit amplifications
of the MDM2 and CDK4 genes. The
myxoid subtype accounts for approxi-
mately 35% of tumors and is associated
with a t (12;16) (q13; p11) transloca-
tion, creating the FUS-CHOP fusion gene.
This subtype comprises the majority
of cases in the pediatric population.7

Pleomorphic liposarcomas account for
5% of liposarcomas and mainly occur in
older populations. They are associated
with a wide variety of translocations,
the most common of which is 13q-14.2-
q14.3, which knocks out the RB1 tumor
suppressor gene.8

Liposarcomas most frequently occur in
the lower extremities or retroperitoneum.2

When the lower extremity is affected, the
tumor generally arises proximally, within
the thigh.1 Patients with lower extremity
liposarcomas present with a slow-growing
mass that may be associated with pain,
localized swelling, and focal neurologic
deficits. When the tumor originates in the
retroperitoneum, it typically presents late
with a large size due to the large volume the
retroperitoneal space offers for unno-
ticed slow growth, with the average size
being over 20 cm when discovered.9 They
can present with nonspecific symptoms,
including abdominal pain, early satiety,
lower extremity swelling, or obstructive
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organ symptoms from mass effect or local
tissue invasion.9

The different histologic subtypes
have different appearances on MRI.2,10,11

However, while there are features
characteristic of each subtype, biopsy
is required for diagnosis. Well-differen-
tiated liposarcomas are predominantly
fat-containing tumors. However, up to
25% of the tumor may comprise soft-
tissue septations or nodules.11 These
septations enhance after the adminis-
tration of intravenous contrast. It can
be difficult to distinguish a well-differ-
entiated liposarcoma from a lipoma.
Features that favor malignancy include
septations thicker than 2 mm, size
larger than 10 cm, calcifications, and
soft-tissue enhancement.11 De-differen-
tiated liposarcomas occur within a

well-differentiated liposarcoma. Thus,
they appear like a well-differentiated
tumor.11 Dedifferentiated tumors are
distinguished on imaging by the presence
of a soft-tissue nodule larger than 1
cm.11 Myxoid liposarcomas appear as
well-defined, multilobular, intramuscular
tumors.11 The tumors appear hypointense
on T1-weighted images and hyperintense
on T2-weighted images due to the
high myxoid component.11 The tumors
contain foci of intratumoral fat within
its septations or intratumoral nodules.11

Pleomorphic liposarcomas have irregular
infiltrative margins. On MRI, the tumors
may only have small foci of fat. Because
they predominantly comprise soft tissue,
they have heterogeneous low signal on
T1-weighted images and heterogeneous
high signal on T2-weighted images.2

Liposarcomas of the extremities are
treated via surgical excision with wide
margins, although radiation therapy has
proven to be effective in some cases.6,8 The
5-year survival rates vary with the subtype.
One large retrospective study demon-
strated that pleomorphic liposarcomas
have the worst prognosis with a 47.6%
5-year survival rate.12 Patients with other
subtypes of liposarcoma fare better
with increasing 5-year survival rates in
de-differentiated tumors (54.4%), followed
by the myxoid (79.7%) and well-differ-
entiated (92.4%) subtypes.12 The 5-year
survival rates are negatively correlated
with metastatic potential for each tumor
subtype.12 They have been recorded to

most commonly metastasize to the lungs,
liver, and other soft tissues.13

Conclusion

Liposarcomas are the second most
common soft-tissue tumor and primarily
occur within the proximal lower extremity
and the retroperitoneum. There are 5
different subtypes of tumor. While there
are unique imaging features of each
subtype, biopsy is required for diagnosis.
Surgical excision remains the primary
treatment option for all subtypes of lower
extremity liposarcomas.

References
1) Navarro OM. Pearls and pitfalls in the imaging
of soft-tissue masses in children. Semin Ultrasound
CT MR. 2020;41(5):498-512. doi:10.1053/j.sult.2020.
05.014

2) Barile A, Zugaro L, Catalucci A, et al. Soft tissue
liposarcoma: histological subtypes, MRI and CT
findings. Radiol Med (Torino). 2002;104(3):140-149.

3) Johnson CN, Ha AS, Chen E, Davidson D.
Lipomatous soft-tissue tumors. J Am Acad Orthop
Surg. 2018;26(22):779-788. doi:10.5435/JAAOS-D-17-
00045

4) Bock S, Hoffmann DG, Jiang Y, Chen H,
Il’yasova D. Increasing incidence of liposarcoma:
a population-based study of national surveillance
databases, 2001-2016. Int J Environ Res Public
Health. 2020;17(8):2710. doi:10.3390/ijerph17082710

5) Huh WW, Yuen C, Munsell M, et al. Liposar-
coma in children and young adults: a multi-
institutional experience. Pediatr Blood Cancer.
2011;57(7):1142-1146. doi:10.1002/pbc.23095

6) Manji GA, Schwartz GK. Managing liposarco-
mas: cutting through the fat. J Oncol Pract.
2016;12(3):221-227. doi:10.1200/JOP.2015.009860

Figure 1. Coronal nonenhanced CT of the
pelvis showing hypodense mass incompletely
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Figure 2. Axial T1-weighted and axial T1-weighted with fat saturation showing heterogeneous
mixed signal intensity in the mass (arrows).

Figure 3. Axial T1-weighted image
with fat saturation after intravenous
gadolinium contrast showing heterogeneous
enhancement of the mass (arrows).
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