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ABSTRACT

Primary pleomorphic liposarcoma of the breast is rare, and only a few cases in the literature 
have reported imaging findings. Herein, we report a rare case of primary pleomorphic 
liposarcoma of the breast in a 38-year-old woman and describe the imaging findings 
including mammography, ultrasonography, computed tomography, magnetic resonance 
imaging, and 18F-Fluorodeoxyglucose-positron emission tomography. Although most fat-
containing breast masses are benign, malignancy can occur. Magnetic resonance imaging 
can be helpful for further evaluation of breast masses.
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INTRODUCTION

Liposarcoma is one of the rarest malignancies of the breast comprising only 0.003% of all 
malignant breast tumors [1]. Among liposarcomas, the pleomorphic subtype is the least 
common, and only a few cases have reported imaging findings [1-5]. Herein, we describe a 
case of primary pleomorphic liposarcoma of the breast in a 38-year-old woman including 
various imaging findings.

CASE REPORT

This study adhered to the Declaration of Helsinki and was approved by the Institutional 
Review Board of Inje University Haeundae Paik Hospital (HP IRB 2020-02-006-001). 
Informed consent was waived due to the retrospective nature of the study.

A 38-year-old woman presented with a growing palpable mass in her left breast. The mass 
was biopsied at an outside hospital, and pleomorphic liposarcoma was considered as a 
possible diagnosis. Following the biopsy, the patient was referred to our hospital. She had no 
remarkable medical or family history. In the physical examination, a 5 × 4 cm solitary mass 
was palpable in the left upper outer breast.
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Mammography performed at the outside hospital depicted an oval-shaped fat-containing 
mass with obscured margin in the left upper outer breast (Figure 1), whereas ultrasonography 
(US) depicted an oval-shaped heterogeneous hyperechoic mass with indistinct margin and 
internal and rim vascularity (Figure 2). Dynamic contrast-enhanced magnetic resonance 
imaging (MRI) of the breast showed a heterogeneously enhanced oval-shaped mass with 
an irregular margin and kinetic features of rapid initial and delayed wash-out enhancement 
(Figure 3). Non-fat-suppressed T1-weighted image (T1WI) of the mass showed areas of 
hyperintensity that did not exhibit enhancement on post-contrast T1WI. The diffusion-
weighted image (DWI) and apparent diffusion coefficient (ADC) map revealed a focal area 
of restricted diffusion in the enhanced parts of the solid mass. Contrast-enhanced chest 
computed tomography (CT) showed an oval-shaped heterogeneously enhanced mass with a 
non-enhanced fat component (Figure 4). 18F-fluorodeoxyglucose (FDG)-positron emission 
tomography (PET) showed focal FDG-avid uptake in the left breast with a maximum 
standardized uptake value of 3.0. Metastatic work-up was negative on chest CT, abdomen-
pelvis CT, and PET. The patient underwent left lumpectomy without axillary dissection at 
a different hospital. Histologic examination confirmed that the mass was a pleomorphic 
liposarcoma, 5.5 × 3.8 × 3.4 cm in size with a clear resection margin. Chemotherapy or 
radiation therapy was not performed after surgery.
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Figure 1. Craniocaudal (A) and mediolateral oblique (B) mammography showed an oval-shaped fat-containing 
mass with an obscured margin in the left outer breast (arrows).
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Figure 2. Transverse ultrasonography (A) showed an oval-shaped heterogeneous hyperechoic mass with an 
indistinct margin (arrows). Color Doppler image of the mass (B) showed internal and peripheral vascularity.
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Figure 3. On axial T1-weighted (A) and T2-weighted image (B), the mass (arrows) showed heterogeneous signal intensity. Non-fat-suppressed T1WI (A) revealed 
hyperintense areas (asterisks) that did not show enhancement on post-contrast T1WI (C and D). Dynamic contrast-enhanced magnetic resonance imaging showed 
an oval-shaped irregular heterogeneously enhanced mass with a rapid enhancement in the early phase (C), followed by a delayed wash-out enhancement in the late 
phase (D). A focal area of the mass showed restricted diffusion on the diffusion-weighted image (E) and apparent diffusion coefficient map (F). 
T1WI, T1-weighted image.

A B

Figure 4. Contrast-enhanced axial (A) and coronal chest computed tomography (B) showed an oval-shaped 
heterogeneously enhanced mass with a non-enhancing fat component (arrows).
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Twelve months after the initial diagnosis, a mass was again palpable in her left breast. 
Following a lumpectomy, the mass was diagnosed as a recurrence of pleomorphic 
liposarcoma at a different hospital. Seven months after this recurrence, she again presented 
with a palpable mass in the left breast. US revealed two oval-shaped isoechoic masses 
with indistinct margin (Figure 5). Breast MRI revealed a circumscribed oval mass with 
heterogeneous enhancement and kinetic features of rapid initial and delayed wash-out 
enhancement (Figure 6). A focal area of restricted diffusion was seen on the DWI and ADC 
map. Unlike the first mass that was detected in the patient, the other 2 masses exhibited an 
intermediate signal intensity on T1WI.

Modified radical mastectomy was performed, and the two masses were confirmed to be 
recurrent pleomorphic liposarcomas, with sizes of 2.5 × 2.1 × 1.9 cm and 1.1 × 1.0 × 0.8 cm, 
respectively. Through extensive sampling of the two masses, malignant phyllodes tumors 
with liposarcomatous differentiation were excluded. Macroscopically, the masses were both 
well-circumscribed with lobulated margin. The cut surfaces were rubbery and yellowish-
white in color (Figure 7). On 1.25× low power magnification, the mass presented with a 
well-circumscribed lobulated margin (Figure 8). Histologically, the tumors were composed 
of large pleomorphic cells with round to bizarre nuclei and eosinophilic to vacuolated 
cytoplasm (Figure 9). In addition, scattered multivacuolated lipoblasts were observed.

DISCUSSION

Primary breast sarcomas are rare malignancies arising from the mesenchymal tissue of 
the mammary gland, and it accounts for less than 1% of all malignant breast tumors [2,6]. 
Liposarcomas are rare, and the pleomorphic subtype is the least common and accounts for 
only 5%–15% of all liposarcomas [7]. It usually presents as a painless, slow-growing mass but 
may have diverse clinical manifestations [8].

Due to its rarity, imaging findings of primary liposarcoma of the breast have rarely been 
reported [9,10]. Previous imaging findings of this tumor have been limited to mammography 
and US, with mammography generally depicting high-density masses with irregular margin 
and US depicting solid or complex cystic and solid masses [1-5]. In the present case, it 
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Figure 5. Transverse ultrasonography (A) showed an oval-shaped isoechoic mass with indistinct margin (arrows). 
Color Doppler image of the mass (B) showed peripheral vascularity.
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Figure 6. On axial T1-weighted (A) and T2-weighted image (B), the 2 masses (arrows) showed intermediate signal intensity. Dynamic contrast-enhanced 
magnetic resonance imaging showed an oval heterogeneously enhanced mass with rapid enhancement in the early phase (C), followed by a delayed wash-out 
enhancement in the late phase (D). The masses showed restricted diffusion on the diffusion-weighted image (E) and apparent diffusion coefficient map (F).

Figure 7. Mastectomy specimen showed well-circumscribed masses with a yellowish-white cut surface.
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appeared as an oval-shaped fat-containing mass on mammography, and a hyperechoic 
mass on US, thus, potentially mimicking a benign mass. MRI depicted an oval-shaped 
heterogeneously enhanced mass with initial rapid enhancement followed by a delayed wash-
out pattern on the kinetic image and a focal diffusion restricted to the enhanced solid portion 
of the mass on DWI. To our knowledge, this is the first case report describing MRI features of 
this type of tumor.

Although there is no definite consensus on the treatment for primary breast sarcomas, 
surgical resection is generally considered as the gold standard. Yin et al. [11] recommended 
breast-conserving surgery if complete resection with negative margins can be achieved and 
adjuvant radiation therapy if the tumor is over 5 cm in size.

Local recurrence of breast liposarcoma has been associated with a pleomorphic subtype 
and infiltrative margins [12]. In the present case, the 38-year-old woman underwent surgery 
without adjuvant chemotherapy or radiotherapy at the time of initial diagnosis, even though 
the tumor was over 5 cm in size. Although the surgical margin was negative, she had two 
recurrences at the same operation site. Therefore, multimodal therapies are recommended in 
patients with poor prognosis.
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Figure 8. Mass was well-circumscribed with a lobulated margin (hematoxylin and eosin, magnification ×1.25).
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Figure 9. Microphotograph (A) showed pleomorphic cells with eosinophilic to vacuolated cytoplasm (H&E, 
magnification ×200). Microphotograph (B) showed multivacuolated lipoblasts (H&E, magnification ×400). 
H&E, hematoxylin and eosin.
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In conclusion, we have reported various imaging findings of primary pleomorphic 
liposarcoma of the breast including mammography, US, CT, MRI, and PET. Radiologists 
should be aware that even if a breast mass exhibits a fat-containing density on mammography 
and hyperechogenicity on US, it may not be benign. Therefore, MRI can be a useful 
additional imaging tool for the evaluation of breast masses.
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