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Introduction
Low-grade myxofibrosarcoma (LGMFS) according to the World 
Health Organization is a malignant fibroblastic/myofibroblastic 
tumor arising from deep soft tissues with potential for recurrence 
and late metastatic spread [1, 2]. The incidence estimates are 
0.18/million, accounting for 0.6% of all soft-tissue sarcomas [3]. 
Primary osseous myxofibrosarcoma is a rare pathology of bones 
especially in metatarsals which radiologically mimics 

enchondroma [4]. We have limited understanding of its 
presentation and course owing to sporadic reports in the 
literature. These are low-grade malignancies and show low risk of 
metastasis with high potential for local recurrence [5, 6]. With 
every recurrence, they are associated with increased risk of 
metastasis. Hence, they need to be differentiated from 
enchondromas by magnetic resource imaging (MRI) evaluation. 
Recognizing atypical presentations of uncommon neoplasms are 
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Introduction: Low-grade myxofibrosarcoma (LGMFS) is a neoplasm of soft tissues. According to the World Health Organization, LGMFS is a 
malignant myofibroblastic tumor arising from deep soft tissues with potential for recurrence and late metastatic spread. The incidence estimates 
are 0.18/million, accounting for 0.6% of all soft-tissue sarcomas. It can directly invade the bone and metastasize to bone; however, primary 
osseous low-grade myxofibrosarcoma is a rare entity. Thus, recognizing atypical presentations of uncommon neoplasms are a pertinent skill for 
the radiologist due to significant implications for management.
Case Report: A 40-year-old male with complaints of midfoot pain was referred to radiology department for imaging. Radiographs of the foot 
showed a lytic mildly expansile lesion in the first metacarpal with wide zone of transition and no sclerotic margin or matrix calcification. Magnetic 
resource imaging (MRI) and computed tomography (CT) examination demonstrated well defined lobulated lesion which appeared 
heterogeneously hyperintense on T2W images with cortical breach, extraosseous soft-tissue component, and early rapid progressive 
enhancement. The radiological diagnosis of enchondroma with pathological fracture was considered. Atypical findings of early progressive 
enhancement and extraosseous soft-tissue component were, however, incongruous with enchondroma and possibility of an 
aggressive/malignant etiology was also considered. Hence, the lesion was biopsied and diagnosis of LGMFS was made and subsequently 
confirmed on excised specimen. Follow-up CT scan post 6 months of surgical resection demonstrated no recurrence.
Conclusion: Primary osseous LGMFS is a rare entity and radiologically mimics enchondromas. Both LGMFS and enchondromas show T2W 
hyperintensity. MRI features that distinguish LGMFS from enchondroma include low apparent diffusion coefficient values and slow progressive 
enhancement in dynamic contrast-enhanced MRI.
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Learning Point of the Article:
Primary intraosseous low-grade myxofibrosarcomas radiologically mimic enchondromas and the MRI features that distinguish the former 
from the latter include low ADC values and slow progressive contrast enhancement.
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A 40-year-old male, otherwise well, presented with recent onset 
pain in midfoot region. Physical examination revealed non-
palpable mass. No constitutional symptoms of fever or weight 
loss were present. Hemoglobin was 15 g %, red blood cells 5.15 
× 1012/L, total blood count was 9000 × 109/L, and 
erythrocyte sedimentation rate 10 mm/h. Patient was referred 
to radiology department for imaging. Radiographs of the foot 
showed a lytic expansile lesion in first metacarpal with wide 
zone of transition, no sclerotic margin, and no matrix 
calcification (Fig. 1). Subsequently, the patient was referred for 
a MRI examination with computed tomography (CT) 
correlation to further characterize the lesion. The lesion was 
well defined, lobulated with endosteal scalloping. It was 
heterogeneously hyperintense on T2W images, hypointense on 
T1W images, with slow progressive peripheral nodular 
enhancement in dynamic contrast-enhanced MRI (DCEMRI) 
curves, and area of cortical breach with extraosseous soft-tissue 

component (Fig. 2a, b, 3, 4). Few areas of diffusion restriction 
were noted within the lesion (Fig. 5).

a pertinent skill for the Musculoskeletal Radiologist, due to 
significant implications for management. We highlight the need 
to maintain an index of suspicion especially in the setting of 
discordant findings. Unclear diagnosis must be diligently 
followed up.

In view of above findings, the radiological diagnosis of 
enchondroma with a pathological fracture was made. However, 
due to atypical presentation of the lesion (heterogeneous 
hyperintensity on T2W images, early progressive peripheral 
nodular enhancement, extraosseous soft-tissue component, 
and areas of  dif f usion restr ict ion),  a  possibi l ity of 
aggressive/malignant etiology was also considered and, hence, 
a biopsy was performed.

Case Report

Surgical excision was further carried out. The patient 
underwent surgical removal of first metatarsal proximal to 
tumor along with fibular grafting. The specimen was a greyish-
white hard mass measuring 3.3 × 1.5 × 2 cm. There was no 
particular breach. Diagnosis of LGMFS was confirmed on the 
excised specimen.

The biopsy demonstrated a hypocellular tumor composed of 
short spindle and stellate shaped tumor cells embedded on a 
markedly myxoid stroma without any chondroblasts or 
osteoclastic giant cells on HPE (Fig. 6a and b). Diagnosis of 
LGMFS was made. Immunohistochemistry was positive for 
smooth muscle antigen,  v imentin and negative for 
synaptophysin-100, cluster of differentiation 34, desmin (Fig. 
7a and b). MiB-1 labeling index was focally high (10–25%).
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Figure 1: Anterior posterior radiograph of foot shows a lytic mildly expansile lesion (red 
arrow) in first metacarpal with wide zone of transition and no sclerotic margin.

Figure 2: (a and b) Sagittal T2FS and sagittal T1 images reveal a fluid intensity mildly expansile 
intramedullary lesion (red arrows) causing cortical scalloping.



The patient was discharged and was advised to come for follow-
up after 6 months. The patient was also advised to come to the 
hospital earlier in case of any increased pain or fever. Follow-up 
CT post 6 months of surgical resection demonstrated no 
recurrence or metastases.

Discussion
Low-grade fibromyxoid sarcomas are malignant fibroblastic 
soft-tissue tumors with fibrous and myxoid elements. Another 
term for the same is Evans tumor. Their incidence is 
underestimated as they mimic other soft-tissue tumors; 
however, they are relatively rare. 

Enchondromas ak a chondromas [19] are  common 
intramedullary cartilage tumors with benign imaging features. 
They are commonly detected in pediatric age group and young 
adults. Enchondromas are the most common benign primary 
bone neoplasms of extremities (hands/feet) and are commonly 
seen as well-circumscribed lobulated masses with sharp borders 

LGMFS is seen in a wide age range but occur mostly in young 
adults and adolescents. Men are more commonly affected than 
female [7]. They typically manifest as a painless slow-growing 
mass. LGMFS commonly arise from the subfascial soft tissues 
of proximal extremities. In pediatric age group, superficial soft-
tissues of the head-and-neck are commonly involved [7, 8].
Bone invasion by a primary tumor is rarely reported [9, 10, 11]. 
Surgery is the mainstay of treatment; however, local recurrence 

is common as seen in almost 50% of the cases [12, 13]. There is 
direct association with grade of tumor and rate of local 
recurrence, which implies higher the grade, more the risk of 
metastases [14, 15].
Although myxofibrosarcoma is known to metastasize to the 
bone [12], the incidence of primary osseous myxofibrosarcoma 
is rare, with only a few cases reported in the literature. In 1988, 
Frassica et al. published the first case of primary osseous 
myxofibrosarcoma. The case was of a tumor arising in the left 
distal femur in a middle-aged male [15]. Later, in 1997 and 
2002, two more cases of myxoid malignant f ibrous 
histiocytoma of the skull were described [16, 17]. Romeo et al. 
in 2012 re-evaluated previously diagnosed “malignant fibrous 
histiocytoma” or “fibrosarcoma” of bone, and three of them 
were reclassified as myxofibrosarcoma of bone [18]. 
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Figure 6: (a and b) HPE shows hypocellular tumor composed of short spindle and stellate shaped tumor cells embedded 
on a markedly myxoid stroma without any chondroblasts or osteoclastic giant cells.

Figure 3: Axial post-contrast image shows heterogeneous enhancement in the 
intramedullary lesion (red arrow). Mild extraosseous soft-tissue is seen.

Figure 4: Dynamic curves-red curve which demonstrates slow progressive uptake is suggestive of 
neoplastic lesion. Region of interest red curve: Neoplastic lesion. Green curve: Muscle. Yellow curve: 
Within the vessel.

Figure 5: Cor diffusion-weighted imaging and apparent diffusion coefficient 
shows few areas of restricted diffusion in the periphery of the lesion (red 
arrows).
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Clinical Message

Every lesion which is lobulated having endosteal scalloping 
and is hyperintense on T2W images should not be thought of 
only as a chondral lesion. LGMFS radiologically mimic 
enchondromas; however, MRI features that distinguish 
LGMFS from enchondroma include low ADC values and 
slow progressive enhancement in DCEMRI. LGMFS is 
known to recur and every recurrence is associated with 
increased risk of metastasis, hence, the importance of this case 
report.
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LGMFS radiological ly  mimics 
enchondromas. Both show T2W 
hyperintensity and can be associated 
with pathological fractures. MRI 
features that distinguish LGMFS 
from enchondroma include low ADC 
v a l u e s  a n d  s l o w  p r o g r e s s i v e 
enhancement in DCEMRI. With 
e v e r y  r e c u r r e n c e ,  L G M F S  i s 
associated with increased risk of 
metastasis; hence, the importance of 
differentiation between the them.

[20]. On MR imaging, these shows T2 hyperintense signal with 
internal foci of low signal of “rings and arcs”, suggestive of 
chondroid matrix.
Both LGMFS and enchondromas show hyperintensity on T2 
weighted fat saturated images and can be associated with 
pathological fractures. However, LGMFS is heterogeneous on 
T2W images with varying amounts of myxoid and fibrous 
components. (Myxoid component being hyperintense and 
fibrous component being hypointense on T2W images) [8, 21, 
22]. Radiologically, LGMFS mimics a chondroid lesion; 
however, few pointers which would help to differentiate the two 
and are preferentially seen in LGMFS – (1) Heterogeneous 
signal on T2W images (few areas being hypointense due to 
fibrous element), (2) low apparent diffusion coefficient (ADC) 
values, and (3) slow progressive enhancement. Thus, every 
lesion which is lobulated having endosteal scalloping and is 
hyperintense on T2W images should not be thought of as only a 
chondral lesion [23].

Conclusion

Figure 6: (a and b) IHC showing spindle shaped tumor cells positive for smooth muscle actin and Vimentin and negative for synaptophysin-
100, cluster of differentiation 34 and desmin.
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