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Abstract
The commonest sites for liposarcoma are the retroperitoneum and lower extremities. Lipo-
sarcoma of the head and neck region is a rare and potentially life-threatening malignancy. 
Tumors originating in the right cervical space cause special diagnostic and therapeutic difficulties. 
In the present report, we describe a case of differentiated liposarcoma of the right cervi-
cal region. The tumor continued to grow slowly over 3 years before a definitive diagnosis was 
established. Extended extirpation of the tumor was performed and proved efficacious in that 
no recurrence has been observed for 4 years. Recommendations for earlier and accurate diag-
nosis and treatment of this rare neoplasm are discussed.
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Introduction

Liposarcoma accounts for approximately 15% of all soft tissue neoplasms [1]. The most 
common sites for liposarcoma are the retroperitoneum and lower extremities, with their 
prevalence in the head and neck region representing only 2–9% of all malignant mesen-
chymal tumors [1, 2]. The commonest symptoms of cervical liposarcoma are those of a 
painless enlarging mass. This type of tumor presents clinically as a firm mass relatively fixed 
to the surrounding tissues, showing relatively progressive growth. In general, patients do not 
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have lymph node or distant metastases at the time of diagnosis. Most lesions are clinically 
diagnosed as benign [3]. We present a case of differentiated liposarcoma of the right cervical 
region in a 20-year-old woman. The tumor grew slowly over a 3-year period before a defin-
itive diagnosis was established. Diagnostic and therapeutic options are discussed below.

Case Presentation

A 20-year-old woman visited our department with the chief complaint of a swelling on 
the right side of the cervical region, which she had noted for 3 years. The upper cervical tumor 
had been noticed by her family recently. On clinical examination, the patient’s neck appeared 
asymmetric and exhibited a well-circumscribed enlargement of the right cervical region 
(Fig. 1a). The swelling appeared soft and was estimated to be 6 cm in diameter and to extend 
close to the sternocleidomastoid muscle (Fig. 1b). Preoperative magnetic resonance imaging 
(MRI) showed a well-circumscribed mass between the cervical skin and platysma muscle 
(Fig. 1c, d). The mass revealed high signal intensity, with a slightly higher signal-intensity 
center in T1-weighted and high signal-intensity center in T2-weighted MRI (Fig. 1c, d). There 
were no enlarged neck or axillary lymph nodes. General physical examination was normal. 
Fine needle aspiration biopsy indicated the lesion to be a lipoma. On the basis of its clinical 
features, the tumor was also diagnosed as a lipoma.

In case of malignancy, the patient underwent extended extirpation of the tumor with 
overlying skin for definitive diagnosis; lipoma was suspected in the intraoperative pathological 
examination. The lesion was yellow-tan in color and close to the platysma muscle, but had not 
adhered to the muscle, and was extirpated without difficulty. Wound closure and healing 
were uneventful. The specimen was submitted for further histologic diagnosis.

Macroscopically, the excised specimen consisted of a nodular, apparently encapsulated 
mass with a lobulated surface (Fig. 1e). Microscopically, the tumor was predominantly composed 
of stellate (spindle) cells, many of which were large, darkly stained, and exhibited pleomorphic 
nuclei. Contrary to our expectations, numerous multivacuolated atypical lipoblasts were also 
observed in surgical specimen (Fig. 1f, g). For definitive diagnosis, immunohistochemical 
stating was conducted and positive for murine double minute 2 (MDM2) (Fig. 1h) and cyclin-
dependent kinase 4 (CDK4) (Fig. 1i) in many atypical tumor cells. A diagnosis of differentiated 
liposarcoma was finally made according to the Federation Nationale des Centres de Lutte 
Contre le Cancer (FNCLCC) system.

The postoperative course was satisfactory, and the patient is well, with no evidence of 
tumor 48 months after the initial treatment. This study was approved by the Institutional 
Review Board (Tohoku Medical and Pharmaceutical University 2021-4-069).

Discussion/Conclusion

The biological behavior of liposarcoma of the head and neck is closely correlated to its 
histologic type. The histologic type of liposarcoma is divided into atypical lipomatous, tumor/
well-differentiated liposarcoma, myxoid liposarcoma, pleomorphic liposarcoma, and de-differ-
entiated liposarcoma. Well-differentiated liposarcoma is the most common entity and accounts 
for 30–40% of liposarcomas. The histologic classification has prognostic significance in that 
clinical behavior tends to be correlated with degree of cellular differentiation. Well-differentiated 
liposarcoma is locally aggressive and may recur if excision is not complete, but it shows a very 
low tendency to metastasis. It is now well established that atypical lipomatous tumor/well-
differentiated liposarcoma and de-differentiated liposarcomas are characterized cytogenetically 
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by MDM2 and CDK4 amplification [3]. The search for MDM2 and CDK4 expression by 
immunohistochemistry and the amplification of these two genes by FISH are thus essential 
tools for this diagnosis [3, 4]. In present case, the expression of MDM 2 and CDK4 was 
upregulated in many atypical tumor cells, and these findings might help for diagnosis of 
the liposarcoma.
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Fig. 1. a Photograph taken before surgery, demonstrating swelling of the right cervical region, with normal 
overlying skin (6 cm × 5.5 cm). b Preoperative axial contrast-enhanced computed tomography, showing a 
well-defined, slightly enhanced, nonhomogeneous soft-tissue-density mass, separate from the sternocleido-
mastoid muscle and located under the skin. CT revealed the center of the mass to have a different density from 
that of its margin. c Preoperative axial T1-weighted magnetic resonance image showing a well-circumscribed 
mass between the sternocleidomastoid and the cervical skin. MRI showed the center of the mass to have a 
different density, as shown by signal intensity, than its margin. d Preoperative axial T2-weighted, fat-suppressed 
MRI showing an intermediate to high signal-density mass situated laterally from the sternocleidomastoid 
muscle. e Surgical specimen showing a smooth, lobulated tumor mass with skin (7 × 6.2 × 4.9 cm). f, g Histologic 
section showing the tumor to be predominantly composed of spindle cells, many of which were large and 
darkly stained and exhibited pleomorphic nuclei (HE, original magnification, ×200). Immunohistochemical 
stating was positive for murine double minute 2 (MDM2) (h) and cyclin-dependent kinase 4 (CDK4) (i) in many 
atypical tumor cells.
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Imaging modalities including ultrasound, CT scan, and MRI are essential for observing 
the size, localization, adipocytic nature, extension to the surrounding tissues, and its rela-
tionship with the neurovascular structures, as well as for the detection of metastases [4, 5]. 
The presence of a thickened septum of >2 mm, nodular, and/or globular areas of nonad-
ipose tissue within the lesion or associated with the mass, and a total amount of nonad-
ipose tissue comprising more than 25% of the lesion are characteristic features that can 
distinguish liposarcoma from lipoma [5–7]. These results suggest the advisability of 
suspecting liposarcoma if CT and MRI reveal proliferative adipose lesions that contain 
myxomatous tissue with increased vascularity that are not seen with benign lipoma [3].

Despite its proximity to key structures of the head and neck, the first choice of 
treatment is complete surgical removal. The main mass of the tumor is often surrounded 
by satellite nodes. For this reason, complete surgical dissection is suggested, since 
multiple recurrences may result from failure to remove all of the primary tumor. However, 
metastases from low-grade liposarcomas, including well-differentiated and myxoid types, 
are very rare [3, 7, 8]. Radiotherapy is not employed as a preferred treatment, but it has 
been used after surgery either for myxoid liposarcomas, which tend to be more radiosen-
sitive, or for inoperable tumors. However, postoperative radiation can be useful and 
may prevent local recurrence. Indication of postoperative radiotherapy might be justified 
in cases with high-grade tumors, absence of safety margins, large tumors, aggressive 
extension, and complex anatomic subsites. Two cases of liposarcoma treated with carbon 
ion radiotherapy have been reported [8]. In suitable cases with inoperable or recurrent 
disease, management can be challenging and carbon ion radiotherapy might be considered. 
In the present case, the histopathological diagnosis was well-differentiated liposarcoma, 
so postoperative radiotherapy to prevent future radiation-induced cancer(s) was not 
performed.

Chemotherapy is used mainly in metastatic diseases, but in a few cases it has been 
employed as an adjunct to radiotherapy. It is still controversial as to whether or not 
chemotherapy for liposarcoma is effective [9–12]. The chemotherapy landscape for 
de-differentiated liposarcoma has notably expanded in recent years. Recent clinical 
studies have confirmed the benefits of the CDK4 inhibitor abemaciclib and the nuclear 
export inhibitor selinexor, and support the continued development of anti-MDM2 ther-
apies [9]. Investigation of synergistic combinations of novel agents such as the checkpoint 
inhibitors pembrolizumab and nivolumab and other therapeutic agents is ongoing for the 
management of liposarcoma [13, 14].

However, the usefulness of chemotherapy or radiotherapy to treat liposarcoma remains 
controversial. The histological grade, tumor size, localization, and metastasis to regional 
lymph nodes and distant organs are important prognostic factors. Prognosis also depends on 
the choice of treatment modality: patients receiving radiotherapy only have significantly less 
successful outcomes than patients who undergo surgery or surgical resection plus adjuvant 
radiotherapy [9–12].

An extremely rare case of liposarcoma of the cervical region is presented. Liposarcoma 
usually exhibits very slow growth and can easily be misdiagnosed as a benign lesion. Any prolif-
erative lesions of the adipose nature containing myxomatous tissue with increased vascularity 
should be carefully examined, and liposarcoma should be kept in mind when making a differ-
ential diagnosis.
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