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Abstract. Myxoid liposarcoma frequently occurs in the deep 
soft tissue of the extremities, particularly in the thigh. The 
present study describes an extremely rare case of primary 
dumbbell-shaped epidural myxoid liposarcoma of the thoracic 
spine occurring in a 22-year-old woman. Although preopera-
tive magnetic resonance imaging findings were thought to be 
compatible with schwannoma, the pathological diagnosis 
of the resected tumor was myxoid liposarcoma. The patient 
underwent three courses of adjuvant chemotherapy with doxo-
rubicin and ifosfamide, and exhibited no symptoms or signs 
of local recurrence or metastasis for 18 months post surgery. 
The present case suggests that, when radiologically diagnosing 
spinal epidural tumors, clinicians should consider the possi-
bility of myxoid liposarcoma.

Introduction

Myxoid liposarcoma (MLS) accounts for ~5% of all soft tissue 
sarcomas and 15-20% of liposarcomas in adults (1). This 
second most common subtype of liposarcoma usually occurs 
in the soft tissue of the extremities; the thigh is affected in more 
than two-thirds of cases (1-3). MLS is a disease of young adults 
and is equally common in males and females (1). Liposarcoma 
originates from primitive mesenchymal cells rather than from 
mature adipose cells (2,3). Usually, symptoms develop slowly 
as a painless mass within the deep soft tissue (1,4). One third 
of the MLS patients develop distant metastasis, particularly 

to extrapulmonary location, including the retroperitoneum, 
opposite extremity, axilla and bone (1,5,6). 

The current study reports an extremely rare case of primary 
dumbbell-shaped epidural MLS of the thoracic spine, which 
radiologically mimicked a schwannoma. Written informed 
consent was obtained from the patient prior to publication of 
this case report.

Case report

A previously healthy 22-year-old woman presented with a 
one-month history of back pain, hypalgesia and hypesthesia 
below the level of the xiphoid cartilage, and numbness of the 
lower extremities. Laboratory findings indicated no abnormal-
ities; however, a neurological examination revealed muscular 
weakness and increased deep tendon reflexes in the bilateral 
lower extremities.

Plain radiographs and computed tomography (CT) of the 
spine indicated no abnormality. However, magnetic resonance 
imaging (MRI) revealed an epidural tumor progressing in the 
right foramen of the 5th and 6th thoracic vertebrae, measuring 
4.6x3.7x1.4 cm, and exhibiting low intensity on T1-weighted 
imaging (T1-WI) (Fig. 1A), high intensity on T2-weighted 
imaging (T2-WI) (Fig. 1B), and diffuse enhancement on 
gadolinium-enhanced T1-weighted fat-suppression imaging 
(Fig. 1C). These findings were compatible with schwannoma. 
As the paralysis of the patient's lower extremities rapidly 
progressed and gait disturbance appeared, surgical treatment 
was performed. Laminectomy of the 4th, 5th and 6th thoracic 
vertebrae was conducted, and the whitish myxoid tumor was 
subsequently resected piece by piece. Following the surgery, 
the patient's paralysis recovered rapidly without any distur-
bance.

Microscopic evaluation of the tumor revealed prolifera-
tion of uniform, mononuclear, short spindle- or oval-shaped 
cells arranged in a multi-nodular pattern (Fig. 2A-C). A 
growth pattern similar to that of pulmonary edema was also 
observed (1). Immunohistochemical staining indicated that 
the tumor cells were positive for vimentin and S-100 protein 
(Fig. 2D), but negative for mouse double minute 2 homolog 
and cyclin-dependent kinase 4. A ʻchicken-wireʼ pattern 
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of capillary vasculature was clearly visible following CD34 
staining (Fig. 2E). The MIB1 labeling index was ~6.7%. 
Furthermore, additional fluorescence in situ hybridization 

using a break-apart probe for the DNA-damage-inducible 
transcript 3 gene on 12q13 revealed a rearrangement (Fig. 2F). 
Finally, the tumor was diagnosed as an MLS of French 

Figure 1. Magnetic resonance imaging of the thoracic spine revealed a dumbbell-shaped, epidural tumor progressing in the right 5th thoracic vertebrae (*) foramen, 
exhibiting (A) low intensity on T1-weighted imaging (sagittal view), (B) high intensity on T2-weighted imaging (axial view), and (C) diffuse enhancement on 
gadolinium-enhanced T1-weighted fat-suppression imaging (sagittal view).

Figure 2. (A) Low-power microscopy revealed proliferation of uniform, mononuclear, short spindle- or oval-shaped cells arranged in a multi-nodular pattern 
(H&E; magnification, x40). In the high‑power view, (B) lipoblasts and (C) mitosis were scattered (arrows) (H&E; magnification, x200). (D) Tumor cells were 
positive for S‑100 protein (magnification, x200). (E) A ʻchicken‑wireʼ pattern of capillary vasculature was visible (CD34 staining; magnification, x200). 
(F) Fluorescence in situ hybridization analysis revealed a split signal of the DNA-damage-inducible transcript 3 gene (arrows). H&E, hematoxylin and eosin.

Table I. Summary of previously reported cases of spinal epidural myxoid liposarcoma.

 Age   Primary/
Author (reference no.) (years) Gender Site metastasis Treatment Prognosis

Present case 22 F Thoracic Primary Intralesional resection + CT NED (18 mo. post op.)
Turanli, et al (4) 65 F Lumbar Primary Marginal resection NED (13 mo. post op.)
Kirollos, et al (2) 58 M Thoracic Metastasis Partial resection + RT DOD (6 mo. post op.)
Ogose, et al (8) 44 M Thoracic Metastasis Intralesional resection + RT DOD (5 mo. post op.)
Ogose, et al (8) 57 F Thoracic Metastasis Marginal resection DOD (7 mo. post op.)
Lee, et al (9) 39 F Cervical Metastasis Resection NA

CT, chemotherapy; RT, radiotherapy; mo., months; op. operation; NED, no evidence of disease; DOD, died of disease; NA, not available.
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Federation of Cancer Centers Sarcoma Group grade 1, based 
on the pathological and genetic findings (7). As additional 
whole-body 18F-fludeoxyglucose (FDG) positron emission 
tomography (PET)/CT revealed no other tumor, excluding 
an ovarian cyst, the epidural tumor of the thoracic spine was 
diagnosed as primary.

Adjuvant therapy was performed for any possible residual 
tumor remaining following the intralesional resection. As 
radiotherapy may cause myelopathy, the patient instead under-
went three courses of adjuvant chemotherapy with doxorubicin 
(60 mg/m2/course) and ifosfamide (7.5 g/m2/course), unevent-
fully. At 6 months after the surgery for the epidural tumor, 
the patient received an oophorocystectomy, and pathological 
diagnosis of an endometrial cyst was confirmed. The patient 
has exhibited no symptoms or signs of local recurrence or 
metastasis for 18 months postoperatively.

Discussion

To the best of our knowledge, only five cases of epidural MLS 
of the spine have been reported previously in the English 
language literature; one case of primary (4) and four cases of 
metastatic (2,8,9) (Table I). The present case is the second case 
of primary epidural MLS of the spine.

As the occurrence of MLS in the epidural space is 
exceedingly rare and its MRI findings are very similar to 
those of schwannoma, determining a correct preoperative 
diagnosis without pathological analysis is considered to 
be challenging (10,11). MRI of MLS typically shows lacy 
or linear amorphous high-intensity foci of fat within a 
predominantly low-intensity mass on T1-WI, intermediate 
signal intensity foci within a high-intensity mass on T2-WI, 
and homogeneous enhancement throughout the mass by 
gadolinium (3). Because of the quantity of fat and myxoid 
material, the degree of cellularity and vascularity, and the 
presence of necrosis, MLS may mimic cystic tumors (12,13). 
Similarly, MRIs of schwannomas usually reveal low to iso 
intensity on T1-WI, high intensity on T2-WI, and homoge-
neous or heterogeneous intensity on gadolinium-enhanced 
T1-weighted fat-suppression imaging (14).

Schwannomas occasionally contain cystic degeneration and, 
although most (65.2%) are intradural extramedullary lesions, 
33.0% and 1.3% are dumbbell tumors and epidural tumors, 
respectively (15). Furthermore, among all dumbbell tumors, 
schwannomas are the most common (69%), and Eden Type III 
(extradural and paravertebral type) is the most frequent in both 
all dumbbell tumors (53%) and schwannoma (48%) (16). Thus, 
from the localization, dumbbell-shaped form (Eden type III) 
and MRI findings of the present case, the preoperative diag-
nosis of schwannoma was considered to be reasonable.

FDG-PET/CT has a critical detection limit in relation to 
small lesions, particularly in tumors that exhibit low 18F-FDG 
uptake, including MLS (17). Therefore, there is the possibility 
that other small primary and/or metastatic lesions existed in 
the present patient. However, based on the facts that no other 
tumor, excluding the endometrial cyst, was revealed on addi-
tional radiological analyses, and that the patient has displayed 
no symptoms or signs of local recurrence or metastasis for 
18 months, the tumor was diagnosed as a primary, and not 
metastatic, epidural MLS of the thoracic spine.

It is clear that wide resection is the standard procedure 
for soft tissue sarcomas, including MLS (4,5,13). However, in 
the present case, it was difficult to resect the tumor with an 
adequate margin due to its location and the compression of 
the spinal cord causing progressive myelopathy, even if the 
tumor could have been correctly diagnosed as MLS preop-
eratively. Although the previously reported case of primary 
epidural MLS with marginal resection showed no local recur-
rence (4), adjuvant therapy was considered to be indicated in 
the current case to prevent further recurrence and metastasis. 
MLS responds to chemotherapy and radiotherapy (5,6,18); 
however, adjuvant radiotherapy was not selected in the 
present case in order to avoid radiation-induced myelopathy. 
Instead, adjuvant chemotherapy with doxorubicin and ifos-
famide was selected.

In conclusion, the current study reports a case of primary 
epidural, dumbbell-shaped MLS, which radiologically 
resembled a schwannoma. Although we were unable to resect 
the tumor with an adequate margin, the patient remains 
disease-free 18 months after the intralesional tumor resection 
and subsequent adjuvant chemotherapy. When radiologically 
diagnosing spinal epidural tumors, clinicians should consider 
the possibility of MLS as well as schwannoma. Additional 
treatment with chemotherapy appeared to be useful in the 
current case of MLS.
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