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Abstract: Liposarcoma is categorized as a soft tissue sarcoma that most commonly appears in
the lower extremities during adulthood, but rarely in the feet. We present a rare case of a primary
myxoid liposarcoma in the foot of a 63-year-old man that was diagnosed by fine needle aspiration
cytology (FNAC). The patient presented to our hospital with a 10-year history of a slow-growing
mass on the left lateral ankle. On physical examination, the 60 mm ×60 mm mass, was found to
be soft and elastic, causing poor mobility without pain. Magnetic resonance imaging of the mass
revealed high signal intensity on T1-weighted images and heterogeneously high signal intensity on
T2-weighted images without fat suppression. As a result of the physical examination and imaging,
the mass was suspected to be a lipoma or ganglion cyst. However, the FNAC procedure revealed
atypical small, round, short spindle cells, or foamy cells with a myxoid background, suggesting
myxoid liposarcoma. Histology using an open biopsy showed a proliferation of atypical spindle
and asteroid cells with a few foamy lipoblasts in a capillary-rich and myxoid background. The
atypical lipoblasts were slightly positive for S-100. These findings were consistent with myxoid
liposarcoma. The patient was treated with a resection of the mass. Liposarcoma is considered
to be the second most common soft-tissue sarcoma. It usually involves the lower extremities,
particularly the thigh, and is very rare in the adult foot. Our case was a rare occurrence of myxoid
liposarcoma of the foot diagnosed preoperatively using FNAC.
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In more than 50% of cases of soft tissue sarcomas in the foot, the difficulty of making
a preoperative diagnosis has resulted in unplanned surgical resections.1–3 However,
the ability to make a preoperative diagnosis is important, since resections of the foot
mass can be limb/foot threatening.
According to a previous study, liposarcoma is the second most common sarcoma
after malignant fibrous histocytoma.4 Approximately 68%–74% of liposarcomas occur
in the lower extremities. They are most frequently found in the thigh (40%), and rarely
found in the foot (1.3%–2.7%) or leg (6.7%–13.5%).4–11 Reports of myxoid liposarcoma
in the foot are very limited.
Our case involved a 63-year-old man with a myxoid liposarcoma in the foot that
was diagnosed preoperatively using fine needle aspiration cytology (FNAC).

Case report
A 63-year-old man presented to our hospital with a painless mass in the left lateral ankle
that had been slowly growing over a period of 10 years. He had no history of trauma
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and no remarkable medical history. A physical examination
revealed a soft, elastic mass measuring approximately
6.0 cm ×6.0 cm and causing poor mobility. A plain radiograph showed a soft tissue mass in the form of increased soft
tissue density without calcification or osseous involvement.
Magnetic resonance imaging (MRI) indicated a well-defined
and multilobular mass within the subcutaneous tissue of
the ankle. T1-weighted images showed low signal intensity
with foci of linear high signal intensity (Figure 1A). On
T2-weighted images, the mass showed heterogeneously high
signal intensity (Figure 1B). The mass was not suppressed
by fat suppression images. Positron emission tomography
showed no metastasis or other lesions. There were no remarkable findings in the blood test. This clinical information
suggested that the mass was a ganglion cyst.
The next procedure performed was FNAC (Figure 2).
The aspirate smears revealed scattered cellular clusters. They
contained dyscohesive, atypical small, round cells and short
spindle cells (Figure 2A). These cells had enlarged and oval
nuclei with coarse chromatin. However, the cells demonstrated rare mitotic features. The extracellular matrix was
rich in hyaluronic acid. A fine plexiform capillary network
was also observed. Only a few foamy cells were noticeable,
so it was difficult to determine if they were macrophages
or lipoblasts (Figure 2B and C). These findings suggested a
diagnosis of myxoid tumor. The histological type was not
determined with the first FNAC.
Following this, the second FNAC was performed
(Figure 3). The specimen contained a vascular network with
a myxoid background (Figure 3A). It revealed more atypical
vacuolated cells (Figure 3B–D). These vacuolated cells had a
spider web appearance and were identified as lipoblasts. The
resultant diagnosis after this test was myxoid liposarcoma.
The patient subsequently underwent an open biopsy to confirm the diagnosis.
The open biopsy specimen was an irregular, oblong
soft tissue mass. The gross findings indicated that the mass

Figure 1 T1-weighted images.
Notes: (A) Magnetic resonance imaging revealed a well-defined and multilobular
mass within the subcutaneous tissue of the ankle (arrows). T1-weighted images
show low signal intensity with foci of linear high signal intensity. (B) The mass shows
heterogeneously high signal intensity without fat suppression (arrows).
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Figure 2 The first fine needle aspiration cytology.
Notes: (A) The specimen contains dyscohesive, atypical small, round cells and short
spindle cells. The extracellular matrix is rich in hyaluronic acid, and a fine plexiform
capillary network is also observed (papanicolaou, ×200). (B) Large, foamy, round cells
with enlarged and hyperchromatic oval nuclei can be seen but they are few in number
(arrow) (papanicolaou, ×600). (C) The specimen contains foamy cells, but it is difficult
to determine if they were macrophages or lipoblasts. The first fine needle aspiration
cytology leads to a diagnosis of myxoid tumor (arrow) (papanicolaou, ×600).

was bright yellow in color and the external surface was a
glistening serous membrane blending into a fibrous fascial
membrane in certain areas. The surface was of a mucoid gross
texture colored dark yellow due to the presence of bleeding.
Histologically, the specimen contained myxoid stroma positive for alcian blue staining (Figure 4A), and an arborizing
capillary vasculature. The specimen showed a proliferation
of atypical, short spindle cells with some atypical lipoblasts
(Figure 4B and C). These lipoblasts were positive for S-100
(Figure 4D). The Ki-67 labeling index was 20%. The tumor
cells were negative for cytokeratin (AE1/AE3) stains, epithelial membrane antigen, human melanoma black 45, Melan

Figure 3 The second fine needle aspiration cytology specimen.
Notes: (A) The specimen contains a small vascular network and myxoid
background (papanicolaou, ×200). (B–D) The specimen contains more vacuolated
cells, forming a spiderweb appearance.These cells are identified as lipoblasts (arrows)
(papanicolaou, ×600).
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Figure 4 Open biopsy specimen.
Notes: (A) Hematoxylin and eosin staining specimen shows a proliferation of
atypical spindle and asteroid cells with a few foamy lipoblasts in a capillary-rich
and myxoid background (hematoxylin and eosin, ×200). (B and C) The specimen
contains lipoblasts with small vacuoles (arrows) (hematoxylin and eosin, ×600).
(D) The lipoblasts are faintly positive for S-100 (arrows) (S-100, ×600).

A, alpha smooth muscle Actin, desmin, cluster of differentiation 10, and cluster of differentiation 68. The pathological diagnosis resulting from the open biopsy was myxoid
liposarcoma. A total resection of the mass was planned. As
the mass compressed the gastrocnemius muscle and Achilles tendon, the surgeon also performed photodynamic and
radiodynamic therapies (5 Gy) with acridine orange, in view
of the risks posed by a total resection with a wide margin.
The surgical specimen was a 6 cm gelatinous soft mass. The
final diagnosis was myxoid liposarcoma and the final stage
was T1aN0M0.

Discussion
According to previous reports, the difficulty in making a
preoperative diagnosis has resulted in unplanned surgical
resections being performed in more than 50% of patients with
soft tissue sarcomas of the foot or ankle.1–3 Thus, preoperative
diagnosis of liposarcoma in the foot is particularly important, because resection can be limb threatening. However,
cytologically, it is difficult to distinguish liposarcoma from
other soft tissue tumors because of overlapping histological
features, especially on limited tissue samples. Clinically,
myxoid liposarcomas show a similar MRI pattern to that
of ganglions. Ganglions, which are filled with fluid, show
a low signal intensity on T1-weighted sequences and high
signal intensity on T2-weighted sequences, and frequently
occur in tendon sheaths and joints. Myxoid liposarcomas
exhibit very similar MRI patterns. However, pathologically,
ganglions have cystic lesions that are not observed in myxoid liposarcomas. The major point of differential diagnosis
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from the pathological viewpoint is that myxoid liposarcomas
include myxoid malignant fibrous histocytomas, myxoid
chondrosarcomas, dermatofibrosarcoma protuberans, and
lipoblastomas. A myxoid malignant fibrous histocytoma
contains pleomorphic vacuolated cells that tend to be misinterpreted as lipoblasts. The vacuoles of these “pseudolipoblasts”
are large, poorly defined, and filled with hyaluronic acid
rather than lipid. A myxoid chondrosarcoma consists of
small, eosinophilic cells typically arranged in small clusters,
cords, or pseudoacini. In contrast, myxoid liposarcomas
show a single-cell arrangement. An extremely myxoid form
of dermatofibrosarcoma protuberans can simulate myxoid
liposarcoma. However, myxoid liposarcoma can be discounted
due to the lack of lipoblasts and its superficial location.10,11
Lipoblastoma usually occurs in childhood, and contains no
atypical lipoblasts.12 In these cases, immunohistochemistry
of S-100 is a helpful tool in providing a diagnosis.
In our case, the histological type was “undetermined” in
the first FNAC because of the lack of the typical lipoblasts.
The second FNAC contained definitive atypical lipoblasts,
vascular components, and a myxoid background, resulting
in the diagnosis of myxoid liposarcoma.
Liposarcoma, the second most common sarcoma, usually
occurs in the thigh or popliteal regions, and only rarely in the
foot.6–9 Histologically, it is subdivided into the categories of
“dedifferentiated,” “myxoid,” and “pleomorphic” type. The
myxoid subtype accounts for 20%–50% of all liposarcomas.13
A pure myxoid liposarcoma is considered as a low-intermediate grade sarcoma, with a 90% 5-year survival rate.14,15 Myxoid liposarcomas have chromosomal translocation of t(12;16)
(q13:p11) or more rarely t(12;22)(q13:q12), producing a
FUS-CHOP or EWSR1-CHOP fusion gene, respectively. The
treatment of choice at present is complete tumor resection
with a clear surgical margin. Previous reports have shown
that patients with positive surgical margins bore a two-fold
higher risk of dying from their disease and a 1.7-fold higher
risk of developing local recurrence, compared to patients
without positive margins.16 Myxoid liposarcoma is reportedly both chemosensitive and radiosensitive. Photodynamic
therapy with acridine orange has recently been described
as an alternative adjuvant therapy effective in reducing the
surgical margin and improving limb function.17
The prognostic factors of myxoid liposarcoma discussed
in the previous studies are summarized in Table 1.14,16,18,19
Kilpatrick et al have studied the clinicopathological features
of 95 patients of myxoid/round cell liposarcoma.18 They
showed that the percentage of round cell differentiation
(25% ), spontaneous tumor necrosis, and an age older than
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Table 1 Prognostic factors for myxoid liposarcoma
Author/
year

Number
of cases

Age

Tumor size
($10 cm)

Round cell component

Necrosis

TP53 positive
($10%)

Positive surgical
margin

$5%

$25%

Kilpatrick
et al/199618

95

ND

ND

82

NS

5-year survival: ND
necrosis(+) 25%,
necrosis(–) 90%
Worse DSS
Metastasis

329

ND

3.5-fold greater
risk of DSS

ND

ND

ND

Asano
et al/201219

58

ND

Extrapulmonary
metastasis

Metastasis,
DSS
Metastasis,
1.5-fold
greater
risk of DSS
Metastasis

5-year survival:
,25% 89%,
$25% 79%
NS

ND

Antonescu
et al/200114
Fiore et al/
200716

5-year survival:
,45 years: 88%,
$45 years: 72%
ND

ND

ND

ND

Two-fold greater
risk of DSS
1.7-fold greater risk
of local recurrence
ND

ND

Abbreviations: DSS, disease-specific survival; ND, not determined; NS, not significant.

45 years were all significantly associated with poor survival
(Table 1). Another study by Fiore et al showed associations
between the presence of a 5% round cell component and a
greater risk of metastasis or death (hazard ratio 2.98, 95%
confidence interval 1.62–5.48, P=0.0005; hazard ratio 1.65,
95% confidence interval 0.92–2.97, P=0.0940, respectively).16
Follow-up was required in the present case, as the round cell
component was approximately 5% and the patient was over
45 years of age.
Our case was a relatively rare occurrence of myxoid
liposarcoma in the adult foot. Tumors in the foot can be
limb threatening, and depending on the prognostic factors
necessitate close follow-up for some patients. In the present
case, a preoperative diagnosis was successfully achieved
using FNAC, suggesting that this procedure is a helpful tool
in cases of myxoid liposarcoma.
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