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Abstract. Liposarcoma is one of the most common soft
tissue tumors that affect adults. Liposarcoma is typically
identified in the retroperitoneum, trunk and extremities as a
slow‑growing mass, yet is rare in the thyroid gland. Herein,
we report a case of dedifferentiated liposarcoma that developed in the thyroid gland, and performed a literature review.
A 66‑year‑old male with a history of well‑differentiated
liposarcoma in the thymus presented with a rapidly enlarging
mass in the thyroid gland. Malignancy was suspected due
to the local extension of the tumor, and complete resection
of the tumor was achieved. Tissue diagnosis from the tumor
following surgery revealed that dedifferentiated liposarcoma,
and tumor progression was difficult to control with adjuvant
radiation and chemotherapy. This is, to the best of our knowledge, the first case to report dedifferentiated liposarcoma in
the thyroid gland, and the difficulty in initial diagnosis as
well as the aggressive features of dedifferentiated liposarcoma are highlighted.
Introduction
Liposarcoma (LPS) is one of the most common soft tissue
neoplasms of adults, and accounts for approximately 20%
of all sarcomas (1,2). This tumor of mesenchymal origin is
usually found in the retroperitoneum, trunk, and extremities
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as a slow‑growing and painless mass developing during
the middle decades of life (1). Furthermore, there are often
multiple satellite lesions extending beyond the boundary of the
primary tumor (3).
In the head and neck region, LPS is rare and accounts for
only 2% of all cases (4). Rarer still is the presence of LPS
in the thyroid, and only 11 cases of primary LPS (2,5‑11)
and 4 cases of metastatic LPS in the thyroid gland have been
reported (3,12‑14).
Herein we report the first case of dedifferentiated LPS
(DDLPS) in the thyroid gland of a 66‑year‑old male, and
discuss its clinical course; additionally, we performed a
literature review.
Case report
Written informed consent to report the pathology of this
case was obtained from the patient. A 66‑year‑old male was
referred to our hospital with a one‑month history of dysphagia.
He also noticed an enlarging anterior neck mass a few days
before presentation. The patient had undergone resection of
a well‑differentiated LPS (WDLPS) arising in the thymus
5 years previously.
At the time of consultation, physical examination demonstrated a 40 mm firm, rubbery, and fixed mass in the right lobe
of the thyroid gland, and screening laboratory tests demonstrated an euthyroid state and a normal serum thyroglobulin
level. Ultrasound was performed and revealed a 42x30x27 mm
heterogeneous nodule with poorly defined margins occupying
the right lobe of the thyroid gland. Ultrasound‑guided fine
needle aspiration cytology identified spindle cells. While
nuclear enlargement and a clear nuclear body were observed,
cytological atypia was not prominent, and there was low
suspicion for WDLPS.
The vocal folds were initially unaffected; however, the
patient started to complain of hoarseness a few weeks after
the first visit, and a right recurrent laryngeal nerve paralysis
was observed. While the membranous portion of the trachea
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was compressed anteriorly by the mass, there was no apparent
tumor invasion into the trachea or esophagus by endoscopic
examination.
Contrast‑enhanced computed tomography (CT) imaging
revealed the 40 mm mass with heterogeneous enhancement
occupying the entire right lobe of the thyroid gland. The
margin of the tumor was not clear and the tumor appeared
to invade the trachea and the esophagus (Fig. 1). Enlarged
right internal jugular lymph nodes were also detected.
Magnetic resonance imaging (MRI) revealed an enhancing
mass with irregular margins in the right lobe of the thyroid
gland. Centrally, the tumor demonstrated low signal intensity on T2 weighted images (T2WI) and showed almost no
enhancement on contrast‑enhanced T1 weighted images
(T1WI). The tumor appeared fibrotic, and no lipomatous
portion was detected (Fig. 2). Fluorodeoxyglucose‑positron
emission tomography (FDG‑PET) showed a hypermetabolic mass in the right lobe of the thyroid gland. No
evidence of distant metastases or recurrent thymus tumor
was detected (Fig. 3).
Although FNA showed no evidence of cellular atypia,
malignancy was suspected because of the local extension of
the tumor, and total thyroidectomy with right modified radical
neck dissection as well as tracheal and esophageal resections
were performed.
A 7 cm tumor was identified in the right lobe infiltrating
the second tracheal ring, the esophageal muscle, and the
right recurrent laryngeal nerve. Furthermore, the tumor was
surrounded by fibrous tissue extending from the mediastinum
into the larynx/pharynx and the common carotid artery, and
frozen section of the fibrous tissue revealed spindle cells. The
tumor was resected with the right side of the 1st to 3rd tracheal
ring, the esophageal and cricopharyngeus muscles, and the
right recurrent laryngeal nerve and upper mediastinal dissection was performed. Even though the extensive local invasion
of the tumor over the neck and mediastinum, grossly complete
resection of the tumor was achieved.
Histological examination showed hypercellularity and
infiltrative overgrowth of spindle cells with nuclear atypia. The
right lobe was completely replaced by the tumor without any
lipid‑laden cells, and the central part of the tumor was replaced
by fibrotic tissue. The tumor lacks epithelial component and
cells were rarely stained with p53. These findings didn't support
a diagnosis of anaplastic carcinoma of the thyroid. Further, the
tumor didn't express S100, desmin, α‑smooth muscle actin,
myogenin, myoglobin, and CD34 suggesting a dedifferentiated tumor. Overexpression of human murine double minute
2 (MDM2) and cyclin D kinase 4 (CKD4) were detected, and
the tumor was diagnosed as DDLPS with cervical lymph node
metastases (Fig. 4).
Postoperatively, the patient received adjuvant radiation
(22 Gy in 11 fractions +35 Gy in 14 fractions delivered to the
operative field) and chemotherapy (4 courses of 1,200 mg/m2
gemcitabine and 90 mg/m 2 docetaxel). Two months postoperatively, however, the patient presented with growth of the
residual disease in the neck. Four months postoperatively,
metastases to the psoas muscle, as well as to the axillary
and intra‑thoracic lymph nodes were identified (Fig. 5). Nine
months postoperatively, the patient died from severe bleeding
due to local tumor progression in the neck.

Figure 1. Preoperative CT findings. The right lobe of the thyroid gland
was occupied by the tumor and demonstrated heterogeneous enhancement.
(A: axial, B: coronal).

Figure 2. MRI findings. A well‑enhanced tumor with unclear margins was
observed in the right lobe of the thyroid gland. (A) contrast enhanced‑T1WI,
(B) T1‑SPAIR image, (C) T1‑SPAIR image, (D) T2‑SPAIR image.

Figure 3. PET findings. (A) A hyper‑metabolic tumor was observed in the
right lobe of the thyroid gland. (B) The central part of the tumor exhibited
no uptake of FDG.

Discussion
In the head and neck region, LPS is very rare and represents
only 1% of head and neck sarcomas (15). Correct diagnosis
is difficult before surgical resection, and Davis reported that
one third of patients with head and neck LPS had an initial
pathologic misdiagnosis (4). Incorrect diagnosis may lead
to delayed or inadequate treatment. In our case, the patient
was initially suspected to have anaplastic thyroid carcinoma
or lymphoma because of the rapid extension of the tumor.
Recurrence of WDLPS of the thymus was not considered
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Figure 4. Histological findings. In the resected specimen, (A) the tumor appears multi‑nodular, and (B) photomicrograph (hematoxylin‑eosin staining) reveals
dedifferentiated spindle cells (B) with fibrosis (C) 400 µm. Fluorescence in situ hybridization (FISH) shows MDM2 gene amplification (D, red) 50 µm, and
immunohistochemistry reveals the expression of MDM2 (E) and CDK4 (F) 100 µm.

Figure 5. Postoperative CT findings. Growth of the residual disease in the
trachea (A) and metastases to the psoas muscle (B) were identified.

because of the long interval from the initial resection of that
tumor. However, according to previous reports summarized in
the Table I, LPS can recur long after the initial resection. In a
patient with a history of LPS, the possibility of a recurrence or
metastasis should be considered, even if the suspect lesion is
in the thyroid.
LPSs are mostly idiopathic and etiology of LPS still
remains unclear. Similar to other sarcomas, complex karyotypic defects leading to genetic instability and disturbances in
cell cycle genes are reported to cause LPSs (16). The complex

karyotypic defects can be induced by radiation, however, LPSs
are less frequent in radiation induced sarcomas. Further, LPSs
are less frequently seen in patients with genetic syndromes
than in patients with sporadic soft tissue sarcomas (17).
According to the classification of the World Health
Organization, LPSs are a heterogeneous group classified into
four subtypes based on morphology and genetic findings,
namely: Atypical lipomatous tumors (ALT)/WDLPS, DDLPS,
myxoid LPS (MLPS), and pleomorphic LPS (PLS) (18).
Each subtype exhibits different clinical behaviors. DDLPS,
first described by Evans in 1979 (19), is characterized by the
transition from an adipocyte‑rich, well‑differentiated region
within a tumor to a non‑lipogenic, spindle cell‑rich region.
It develops de novo in most cases, and 25‑40% of patients
show progression from ALT/WDLPS to DDLPS. Although
ALT/WDLPS has a low metastatic potential, DDLPS shows
a strong propensity for distant lung metastasis and local
recurrence (18,20). In the present case, the tumor extended
rapidly and adjuvant radiation and chemotherapy were not
effective in halting its progression, consistent with features
of DDLPS. It is difficult to determine whether the tumor was
a local recurrence or metastasis of the original LPS of the
thymus, particularly because there appeared to be infiltration

Observation
period
(months)

DOA, death of another disease; NED, no evidence of disease; DOD, death of disease; AWD, alive with disease.

(4)
(5)
(6)
(9)
(9)
(7)
(7)
(8)
(2)
(10)
(10)
(14)
(11)
(12)
(13)

DOA
NED
DOD
DOD
NED
DOD
AWD
NED
DOD
NED
NED
AWD
AWD
AWD
DOD

Recurrence/metastasis Prognosis (Refs.)

1
80
M
Primary			
Partial thyroidectomy WDLPS
None
24	‑	
2
23
M
Primary			
Partial thyroidectomy MLPS
None
22	‑	
3
56
F
Primary			
Undescribed
MLPS
None
2
Undescribed
4
35
F
Primary			
Partial thyroidectomy MLPS
None
189
Skin, bone,
										
Lung, liver
5
71
M
Primary			
Partial thyroidectomy PLS
RTx
6
‑
6
49
F
Primary			
Partial thyroidectomy MLPS
RTx
10
Lung, liver
7
71
M
Primary			
Partial thyroidectomy PLS
RTx
24
Lung, bone
8
40
M
Primary			
Total thyroidectomy WDLPS
RTx
24
‑
9
59
F
Primary			
Partial thyroidectomy MLPS
None
15
Lung, bone
10
72
F
Primary			
Undescribed
Undescribed RTx
More than 24
‑
11
65
F
Primary			
Total thyroidectomy Undescribed RTx
More than 24
‑
12
51
M
Metastatic
28 months
Thigh
Partial thyroidectomy MLPS
CTx
6
Thigh, lung
13
30
F
Metastatic
30 months
Thigh
None
PLS
Undescribed Undescribed
Pelvis
14
55
F
Metastatic
36 months
Buttock Undescribed
PLS
Undescribed Undescribed
Bone
15
86
F
Metastatic
Two decades Thigh
Partial thyroidectomy MLPS
RTx
21
Lung

				
Interval from					
Case
Age			
the initial Primary
Initial		
Adjuvant
no. (years old) Sex Primary/metastatic
treatment
site
treatment
Subtype
treatment

Table I. Summary of published cases of liposarcoma of the thyroid gland.
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of the tumor into the mediastinum. We thought of this case as
metastasis as main lesion was located in the thyroid gland and
not in mediastinum.
DDLPS shares radiologic features with WDLPS, and
dedifferentiation is usually suggested by the presence of a
focal, nodular, nonlipomatous region greater than 10 mm
in size (21). These non‑adipose foci are easily detected on
MRI. Although WDLPS shows high signal intensities on
both T1WI and T2WI, dedifferentiated regions appear to
show low intensity area on both sequences (22). In our
case, because of its aggressive characteristics, anaplastic
carcinoma or lymphoma was initially suspected. Usually,
anaplastic carcinoma of the thyroid gland is heterogeneous
with areas of necrosis and mixed signal on T1 and T2WI
and moderate‑to‑marked enhancement, and lymphoma has
homogenous mild enhancement and mild T2 hyperintense
signal compared with the surrounding normal thyroid
tissues (23). As anaplastic carcinoma and DDLPS share some
features on MRI, it is difficult to distinguish between them
preoperatively.
Histologically, ALT/WDLPS and DDLPS are characterized by the amplification of the 12q13‑15 chromosome
region encoding for potential oncogenes including mouse
double minute 2 (MDM2) and cyclin dependent kinase‑4
(CDK4). DDLPS is characterized by the transition of regions
of the tumor from adipocyte‑rich, well‑differentiated cells
to non‑lipogenic, spindle cell‑rich cells (18). In this case,
any lipid‑laden cells were not observed in the tumor and it
was partly replaced by fibrotic tissues as expected from the
pre‑operative images.
Standard treatment for DDLPS is wide surgical excision,
which is frequently followed by radiation. Adjuvant chemotherapy is often performed as well. Even with multidisciplinary
treatment, however, DDLPS often recurs locally and rapidly,
and can metastasize to lung, bone, or liver, and disease progression is difficult to control (21). Recently, molecular therapies
including tyrosine kinase inhibitors, mouse double minute
2 (MDM2) antagonists, cyclin dependent kinase‑4 (CDK4)
antagonists, peroxisome proliferator‑activated receptor
gamma (PPAR‑γ) agonists, and Nelfinavir have been shown
to have some therapeutic effects on DDLPS (18), and further
clinical studies are warranted to establish novel therapeutic
strategies for DDLPS.
We have presented, to our knowledge, the first case of
dedifferentiated LPS of the thyroid gland. The case presented
difficulties in regards to initial diagnosis, and demonstrated
the very aggressive features of DDLPS despite aggressive
surgery and chemoradiation. To ensure timely and accurate
initial diagnosis, the differential of any thyroid mass must be
a possible metastatic lesion, particularly in a patient with a
history of previous malignancy. Novel therapeutic strategies
are needed for better outcomes in patients with DDLPS.
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