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Most appendicular soft tissue masses are benign. 
Soft tissue sarcomas are rare tumours arising 
from mesenchymal or connective tissue, with 

benign lesions outnumbering soft tissue sarcoma by 
100:1. There is the potential for the unwary to misdiag-
nose soft tissue sarcoma as a benign lesion. Differentiating 
between benign and malignant lesions is important as 
delayed or misdiagnosis can lead to increased morbidity, 
mortality and potentially a lost opportunity for limb sal-
vage surgery (O’Sullivan and Pisters, 2003).

Imaging plays a fundamental role in the diagnosis of a 
soft tissue mass. There are over 100 different histological 
subtypes of soft tissue tumour as defined by the World 
Health Organization (Doyle, 2014). In approximately 50% 
of cases the imaging appearances are non-specific and 
biopsy may be required for diagnosis. In a number of 
lesions the imaging features can cause difficulty in differen-
tiating benign from malignant processes. These potential 
pitfalls are reviewed in this article with a view to increasing 
the reader’s confidence when these lesions are encountered. 
The focus is specifically on the diagnosis of cystic, lipoma-
tous and haemorrhagic masses as well as myositis ossificans.

Epidemiology
Soft tissue sarcomas are uncommon, representing approxi-
mately 1% of all malignant tumours. The incidence is 
approximately 1–2/100 000 of the population. In the UK 
in 2010 there were 3272 newly diagnosed soft tissue sar-
coma of all subtypes (Cancer Research UK, 2014). The 
recorded incidence of soft tissue sarcoma has been rising 
over the past 18 years, but it is not clear if this is a true 
increase or the result of improved awareness, diagnosis and 
coding (National Cancer Intelligence Network, 2011). 

Clinical features
Soft tissue sarcomas can occur anywhere but are com-
monest in the extremities, especially the thigh (Singer 
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and Eberlein, 1997). Most present as a painless mass. 
Lesions larger than 5 cm in any location and deep-
seated lesions of any size are predictors of malignancy 
(Rydholm, 1983). The British Sarcoma Group has 
tried to raise awareness, proposing that any lesion the 
size of a golf ball (42 mm), deep to the deep fascia, 
painful and increasing in size should be considered 
malignant until proven otherwise (Grimer, 2006; 
Grimer et al, 2010). 

Age and site distribution
The majority of soft tissue sarcomas occur in patients 
over 50 years of age. However, certain types of soft tissue 
sarcomas are more common in certain age groups. 
Certain tumours also show a predilection for certain ana-
tomical locations. A population study with over 38 500 
patients looked at the age and skeletal distribution of 
malignant soft tissue tumours (Kransdorf, 1995), the 
results of which are summarized in Table 1. As the imag-
ing appearances of many soft tissue tumours can be fairly 
non-specific, such data are important as these can guide 
a differential diagnosis based on epidemiology. 

Cystic masses
Cystic lesions are commonly encountered during imag-
ing of the appendicular skeleton. Most of these lesions 
are benign, but certain malignant tumours can appear 
‘cyst-like’ and knowledge of their imaging findings is 
vital. 

Synovial cysts (Figure 1) are synovial lined juxta-articu-
lar fluid collections comprising a focal extension of joint 
fluid through the joint capsule. A ganglion is a cyst whose 
wall is composed of connective tissue without a synovial 
lining. They can be intra- or extra-articular, inter-osseous 
or periosteal. Radiological differentiation is not possible 
and the terms synovial cyst and ganglion are often used 
interchangeably. 

Bursae are synovial lined spaces in areas of increased 
friction, e.g. the pre-patella bursa (Figure 2). A Morel-
Lavallée lesion is a post-traumatic fluid collection caused 
by shearing of the soft tissues between the superficial and 
deep fascia; a cystic collection in the context of trauma 
suggests this (Figure 3).
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On ultrasound imaging, simple cysts appear as an-
echoic thin-walled masses which may contain thin septa-
tions. Low-level internal echoes may reflect a degree of 
complexity such as the presence of blood or high protein 
content but solid elements and internal blood flow 

should not be present. Cysts will show posterior acoustic 
enhancement because of the increased transmission of 
ultrasound through the cyst. 

On magnetic resonance imaging, cysts appear as uni/
multilocular structures, which are of fluid signal intensity 
on all sequences. On T1 imaging they may have a frac-
tionally higher signal than muscle because of their pro-

Figure 2. Pre-patella bursae: proton density magnetic resonance 
imaging of the knee demonstrating a high signal lesion anterior to 
the patella. 

Age (years)	 Hand and wrist	 Upper extremity	 Foot and ankle	 Lower extremity	 Axilla and shoulder

0–5	 Fibrosarcoma	 Fibrosarcoma	 Fibrosarcoma	 Fibrosarcoma	 Fibrosarcoma

	 Angiosarcoma	 Rhabdomyosarcoma	 DFSP	 Rhabdomyosarcoma	 Rhabdomyosarcoma

	 Epithelioid sarcoma	 Angiomatoid PUS	 MPNST or rhabdomyosarcoma	 MPNST	 Angiomatoid PUS

6–15	 Epithelioid sarcoma	 Angiomatoid PUS	 Synovial sarcoma	 Synovial sarcoma	 Angiomatoid PUS

	 Angiomatoid PUS	 Synovial sarcoma	 DFSP	 Angiomatoid PUS	 PUS

	 Synovial sarcoma	 Fibrosarcoma	 Rhabdomyosarcoma	 PUS	 Ewing’s sarcoma

16–25	 Epithelioid sarcoma	 Synovial sarcoma	 Synovial sarcoma	 Synovial sarcoma	 Synovial sarcoma

	 PUS	 PUS	 Clear cell 	 Liposarcoma	 DFSP

	 DFSP	 MPNST	 Fibrosarcoma	 MPNST	 MPNST

26–45	 PUS	 PUS	 Synovial sarcoma	 Liposarcoma	 DFSP

	 Epithelioid sarcoma	 MPNST	 Clear cell sarcoma	 PUS	 PUS

	 Synovial sarcoma	 Fibrosarcoma	 PUS	 Synovial sarcoma	 Liposarcoma

46–65	 PUS	 PUS	 PUS	 PUS	 PUS

	 Synovial sarcoma	 Liposarcoma	 Synovial sarcoma	 Liposarcoma	 Liposarcoma

	 Fibrosarcoma	 Leiomyosarcoma	 Leiomyosarcoma	 Leiomyosarcoma	 DFSP

66+	 PUS	 PUS	 Kaposi sarcoma	 PUS	 PUS

	 Leiomyosarcoma	 Liposarcoma	 PUS	 Liposarcoma	 Liposarcoma

	 Synovial sarcoma	 Leiomyosarcoma	 Leiomyosarcoma	 Leiomyosarcoma	 MPNST
DFSP = dermatofibrosarcoma protuberans; MPNST = malignant peripheral nerve sheath tumour; PUS = pleomorphic undifferentiated sarcoma. In the original paper the term MFH 

(malignant fibrous histiocytoma) was used which has now been replaced by pleomorphic undifferentiated sarcoma. Modified from Kransdorf (1995)

Table 1. Distribution of malignant soft tissue tumours by site and age in order of frequency

Figure 1. Synovial cyst. Proton density fat-saturated magnetic 
resonance imaging showing a synovial cyst in the hand likely to be 
arising from the middle finger metacarpophalangeal joint. Note the 
completely cystic signal characteristics in the cyst with no internal 
complexity or solid components. 
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tein content. They may have thin internal septations, 
which may enhance following gadolinium chelate admin-
istration. However, cysts should not demonstrate areas of 
solid internal enhancement following administration of 
contrast. The presence of loose bodies, synovial prolifera-
tion, bleeding and infection can complicate the diagno-
sis, but they should not enhance internally, therefore if a 
cystic lesion has any complex features, administration of 
contrast material is mandatory.

There are a number of benign and malignant ‘cyst-like’ 
lesions on imaging that can be mistaken for simple cysts. 
Benign lesions include myxomas and peripheral nerve 
sheath tumours. Malignant lesions include synovial and 
myxoid sarcomas.

Benign ‘cyst-like’ lesions
Myxomas are soft tissue lesions composed of fibroblasts 
in myxoid stroma. They are typically remote from joints 
and commonly intramuscular. High mucin and water 
content makes them homogenously high signal on T2 
weighting, so easily mistaken for a cyst. However, con-
trast enhancement more appropriately reflects the solid 
nature. Occasionally, a high signal fatty rind is seen, rep-
resenting adjacent fatty muscle atrophy (Murphey et al, 
2002). They are typically lower signal than muscle on 
T1-weighted imaging. Despite magnetic resonance imag-
ing being the modality of choice, ultrasound can be used 
to confirm that the lesion is solid and not a cyst. Typical 
ultrasound appearances are of a well-circumscribed mass, 

usually in an intramuscular location (Figure 4). They are 
hypoechoic and heterogeneous, so the features are rather 
non-specific. The ‘bright rim’ and ‘bright cap’ signs have 
been described, representing fat at the periphery and at 
the pole of the myxoma respectively, but these findings 
are non-specific (Girish et al, 2006). 

Benign peripheral nerve sheath tumours (Figure 5)
include schwannomas and neurofibromas. Schwannomas 
tend to be encapsulated and can be separated from the 
underlying nerve. Neurofibromas are non-encapsulated 
and cannot be separated from the underlying nerve. They 
are also seen in the context of neurofibromatosis, increas-
ing the risk of malignancy (Banks, 2005). On ultrasound, 
lesions can have variable imaging appearances. Reynolds et 
al (2004) reported the ultrasound appearances of 83% of 
schwannomas and 50% of neurofibromas as hypo-echoic 
relative to skeletal muscle; 17% of schwannomas and 50% 
of neurofibromas had a predominantly hypo-echoic 
periphery and a hyperechoic centre (the ‘target’ sign) and 
75% of lesions showed posterior acoustic enhancement 
and hence may be confused with a cyst. Schwannomas and 
neurofibromas have similar appearances on magnetic reso-
nance imaging. Classic features include:
n	 Target sign: lower central and higher peripheral signal 

intensity on T2 weighting gives the impression of a 
target, because fibrocollaginous tissue is seen centrally 
and more myxomatous tissue peripherally in the lesion

n	 Fat split sign: the fat that surrounds the neurovascular 
bundle is displaced peripherally

n	 Tail sign: entering and exiting nerve root visualization 
gives the appearance of a fusiform mass with a tail at 
each end. 

Malignant ‘cyst-like’ lesions
This group of lesions includes synovial and myxoid sar-
comas. Synovial sarcomas tend to affect adolescents and 
young adults, usually occurring in the extremities and 
around joints (Murphey et al, 2006). They account for 
2.5–10% of all soft tissue malignancies. 

Lesions are typically heterogenous and multilobulated, 
with calcifications seen in up to 30% (Horowitz et al, 
1973). Magnetic resonance imaging is the modality of 
choice. On T1 weighting, lesions are typically hetero-
genous and iso/hyperintense to muscle. On T2 weighting, 

Figure 4. Intramuscular myxoma. a. T1-weighted image showing a hypointense lesion in the left gluteus maximus (arrow). b. Fluid sensitive sequence showing 
markedly hyperintense lesion – such a lesion could be misinterpreted as a cyst. c. T1 + contrast-enhanced magnetic resonance imaging shows heterogenous 
internal enhancement, more appropriately reflecting the solid nature of the myxoma. 

a cb

Figure 3. Morel-Lavallée lesion: ultrasound of the upper thigh 
demonstrating an anechoic lesion superficial to the deep fascia 
(arrow). Note a fibrous septation running through the lesion. There 
was a history of trauma. This is commonly seen around the hip.
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lesions are heterogenous but predominantly high signal 
and hence can be mistaken for cysts. The heterogeneity 
along with calcifications/fibrous elements within the lesion 
gives the so-called ‘triple sign’ which reflects the low signal 
intensity (calcification/fibrous component), intermediate 
signal intensity (solid cellular component) and high signal 
intensity (haemorrhage/necrosis) in such lesions.

Septations can be seen in 67–75% of cases (Tateishi et 
al, 2004). Fluid levels can be seen in up to 25% which, 
along with septations and cystic areas, gives the so-called 

‘bowl of grapes’ sign (Murphey et al, 2006). Following 
contrast administration, there is prominent enhance-
ment, which is usually heterogeneous, reflecting the 
lesion’s mixed composition. A predominantly cystic 
lesion could therefore be mistaken for a simple cyst if no 
contrast is administered. In children, rarely a painless 
slow-growing cystic appearing synovial sarcoma may be 
encountered (Figure 6). This is a classic pitfall in soft tis-
sue sarcoma diagnosis. If such a lesion is suspected, imag-
ing with contrast is mandatory. 

Figure 6. Synovial sarcoma. a. Ultrasound of the upper extremity demonstrating a predominantly hypoechoic lesion with an irregular wall. A solid hypervascular 
component is present. b. T1-weighted magnetic resonance imaging demonstrating the hyperintense signal of the solid component and the hypointense cystic 
component of the synovial sarcoma. c. T1 post contrast magnetic resonance imaging demonstrates enhancement of the solid component of the lesion. d. Radiograph 
of the same patient showing extensive calcification within the lesion. e. Ultrasound and (f) magnetic resonance imaging of the lower extremity showing a cystic-
appearing lesion in the lower extremity. Note the irregular wall and low level echoes on the ultrasound suggesting the lesion is not a simple cyst. This turned out to 
be a synovial sarcoma on biopsy.

Figure 5. Benign peripheral nerve sheath tumour. a. Proton density fat-saturated lesion showing hyperintense signal intensity. Note the appearance of a ‘tail’ 
at the superior margin of the lesion corresponding to the entering nerve root (arrow). b. Target sign. The higher peripheral and lower central signal intensity 
gives the appearance of a ‘target’. c. Fat split sign. T1 weighted image of a benign peripheral nerve sheath tumour. Note the lesion displaces the surrounding 
perilesional fat – the ‘fat split’ sign. 
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resonance imaging appearances are usually characteristic 
enough to allow a specific diagnosis, but in some cases 
differentiating between a lipoma and an atypical lipoma-
tous tumour remains challenging.

Lipomas are benign fatty tumours in which the fat 
resembles normal subcutaneous fat. Atypical lipomatous 
tumours are often larger, contain bands of collagen, 
gelatinous areas and have cells with a greater variation in 
size and shape. The term well-differentiated liposarcoma 
is used synonymously with atypical lipomatous tumour, 
but atypical lipomatous tumour is preferred for lesions in 
the extremities. Lipomas and atypical lipomatous 
tumours can occasionally show overlap on imaging 
appearances. 

Ultrasound is usually the first line of investigation. 
Classically, superficial lipomas tend to be well-defined, 
ovoid, hyperechoic masses with homogenous echogenic-
ity. Thin septations (<2 mm) may be seen. Deeper lipo-
mas have more variable imaging appearances and hence 
further cross-sectional imaging is needed, especially in 
the presence of features that suggest malignancy includ-
ing patient age >60 years, lesions deep to the deep fascia 

Myxoid sarcomas include myxofibrosarcoma and 
myxoliposarcoma. Myxofibrosarcoma is a relatively com-
mon lesion seen in the elderly and is composed of 
myxoid stroma, spindle cells and small blood vessels. It 
has low/intermediate signal intensity on T1-weighted 
imaging (Figure 7), the myxoid component giving high 
signal intensity on T2 weighting, similar to that of fluid. 
Septations are of low signal intensity.

High-grade lesions have less T2 signal intensity, and 
the lack of fat distinguishes them from myxoliposarcomas 
(van Vilet et al, 2009).

Myxoliposarcomas are malignant myxomatous masses 
containing varying degrees of fat. The myxomatous com-
ponent of the lesion gives the impression of a cystic lesion 
on magnetic resonance imaging. Following contrast 
administration, lesions show a varying pattern of enhance-
ment. In cases with minimal enhancement, ultrasound 
may indicate whether the lesion is or is not truly cystic. 

Lipomatous lesions
Lipomatous soft tissue lesions are the largest group of 
mesenchymal tumours (Doyle, 2014). Their magnetic 

Figure 8. Lipoma. a. Hand X-ray showing low attenuation mass in the thenar eminence. Faint areas of calcification are seen. b. T1 image demonstrating a lesion 
with the same signal intensity as subcutaneous fat. c. Complete suppression of the lesion on the fat saturation sequence (arrow), therefore the lesion would be 
consistent with a lipoma. 

a cb

Figure 7. Myxoid sarcoma. a. Myxoid liposarcoma: STIR (short tau inversion recovery) image demonstrating the fatty component of the lesion (low signal - arrow) 
and high signal in the lesion, which represents the myxoid stroma component. b. Myxoid fibrosarcoma: T1-weighted image demonstrating a hyperintense lesion with 
no discernible fat within it. This differentiates it from a myxoid liposarcoma. c. Myxoid fibrosarcoma: STIR image demonstrating the myxoid component. 

a cb
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and thick or nodular septae. Ultrasound cannot reliably 
differentiate between atypical lipomatous tumour and 
lipoma because of the wide variation and overlap in the 
imaging appearances and magnetic resonance imaging is 
the modality of choice.

Lipomas typically resemble subcutaneous fat on com-
puted tomography and magnetic resonance imaging. 
Calcification can be present and is seen in up to 11% of 
cases (Kransdorf et al, 2002). Lipomas can contain other 
mesenchymal elements – usually fibrous connective tis-
sue appearing as traversing strands or septae of varying 
thickness on magnetic resonance imaging. When the 
fibrous component is large or irregular it may give a more 
nodular appearance, complicating the diagnosis. 
Differentiation between lipoma and atypical lipomatous 
tumour (Figure 9) is relatively straightforward when the 
lipoma displays homogenous fatty signal similar to sub-
cutaneous fat without internal complexity, but when 
non-lipoid elements are present this distinction is more 
difficult. 

Studies comparing the magnetic resonance imaging 
characteristics of lipomas and atypical lipomatous 
tumours have shown that lesions >10 cm, deep location, 
thick septae, nodularity and the presence of non-fatty 
areas are more likely to be atypical lipomatous tumours 
(Kransdorf et al, 2002). 

Another study showed that lesions with no discernable 
non-adipose elements were all benign lipomas, and the 
presence of thick septae and non-adipose elements 
favoured atypical lipomatous tumour. Intense septal 
enhancement favoured a diagnosis of atypical lipomatous 
tumour (Oghuri et al, 2003). 

Altered fat signal within a lesion on fluid-sensitive 
magnetic resonance imaging sequences has been pro-
posed as a method to differentiate lipomas from atypical 
lipomatous tumour. However, Brisson et al (2013) found 
that in 14 cases where the radiological diagnosis was 
based on this feature alone, nine turned out to be lipo-
mas. Therefore this feature in isolation may result in a 
number of false positive results.

The appearance of an atypical lipomatous tumour 
reflects the differentiation seen within it – the more well 
differentiated the lesion the more it will look like subcu-
taneous fat and vice versa. Typically an atypical lipoma-
tous tumour will be a predominantly fatty mass with 
non-fatty elements including nodular septations, which 
are low signal intensity on all sequences. The septae can 
have a variable appearance but thickness (greater than 
2 mm) and nodularity is a significant predictor of malig-
nancy (Kransdorf et al, 2002).

Haemorrhagic lesions
Soft tissue sarcoma with intralesional haemorrhage is 
well described, occurring with or without trauma. In the 
presence of trauma the diagnosis can be challenging 
because a soft tissue mass following trauma could, very 
reasonably, be attributed to haematoma rather than 

malignancy. In patients on anticoagulation or antiplate-
let drugs, extra caution should be taken so that a soft 
tissue sarcoma with intra-lesional haemorrhage is not 
missed. 

The appearance of haemorrhage on magnetic reso-
nance imaging depends on the age of the haematoma. As 
a haematoma ages, the haemoglobin passes through sev-
eral forms. Five distinct stages of haematoma can be 
identified (Table 2).

A haematoma is absorbed over time so if a mass regress-
es spontaneously it favours this as a diagnosis over a 
haemorrhagic soft tissue sarcoma. Occasionally a fibrous 
wall can develop giving rise to a chronic expanding hae-
matoma, which can be hard to differentiate from a haem-
orrhagic soft tissue sarcoma. Ultrasound appearances vary 
depending on the age of the haematoma. Initially lesions 
have a more solid appearance before undergoing liquefac-
tion. The fluid portion may have septae within it and 
contain low level echoes, and fluid levels may also be 
seen. On magnetic resonance imaging, the haematoma 
wall has low signal intensity on both T1 and T2 sequenc-
es (Figure 10). Contrast enhancement is seen in the 
fibrous capsule rather than centrally. 

Intra-lesional haemorrhage within a sarcoma can be 
spontaneous or the result of trauma. The sarcomas most 
commonly associated with haemorrhage are pleomorphic 
undifferentiated sarcoma, synovial sarcoma, extraskeletal 
Ewing’s, liposarcoma and angiosarcoma (Kontogeorgakos 
et al, 2010).

Figure 9. Atypical lipomatous tumour. a. T1-weighted image of the pelvis showing large 
pelvic fatty mass on the right (arrows). b. Fat saturation images of the same patient 
showing thickened septations which do not saturate out like the rest of the lesion 
(arrow). Note the size of the lesion >10 cm. 

Age	 Compartment	 Haemoglobin	 T1	 T2

<24 hours	 Intracellular	 Oxyhaemoglobin	 Isointense	 Hyperintense

1–3 days	 Intracellular	 Deoxyhaemoglobin	 Iso to hyperintense	 Hypointense

>3 days	 Intracellular	 Methaemoglobin	 Hyperintense	 Hypointense

>7 days	 Extracellular	 Methaemoglobin	 Hyperintense	 Hyperintense

>14 days	 Extracellular	 Haemosiderin	 Hypointense	 Hypointense

Table 2. Five stages of haemorrhage as identified on magnetic 
resonance imaging

a b
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Haemorrhagic soft tissue sarcoma can present with a 
mass, pain and occasionally a surrounding ecchymosis. 
However, these lesions will not resorb and will persist or 
enlarge. The ultrasound features of such lesions depend 
on the timing of the bleeding and can be of a mass lesion 
with heterogeneous cystic areas representing intra-lesion-
al haemorrhage and solid areas representing tumour. 
Internal echoes within the cystic component favour 
recent haemorrhage. 

The magnetic resonance imaging appearance of a 
haemorrhagic soft tissue sarcoma depends on the chro-
nicity of the bleeding (Figure 11). The haemorrhagic 
component can have a variety of signal intensities (Table 
2), this is non-enhancing following contrast administra-
tion. The sarcomatous parts of the lesion will be of low/
intermediate signal intensity on T1 with enhancement of 
the solid component of disease. The wall of the haemor-
rhagic component may enhance following contrast 
administration, but the wall of a haemorrhagic sarcoma is 
usually thicker and more irregular than a chronic hae-
matoma (Imaizumi et al, 2002).

Myositis ossificans
Myositis ossificans is a pseudo-inflammatory tumour 
seen in soft tissues that can be mistaken for a malignant 
lesion. It is a reparative form of heterotopic ossification 
typically seen in skeletal muscle, usually following trau-
ma. Most cases occur between 15 and 40 years of age. 
Common sites are the upper arm and thigh. 

The diagnosis, especially in the absence of injury, can 
be difficult and imaging features can vary depending on 
the age, location and degree of ossification in the lesion. 
Because of the variety of imaging appearances, these 
lesions can be confused with soft tissue sarcoma, espe-
cially ones which calcify such as synovial sarcoma or 
extra-skeletal or parosteal osteosarcoma.

The natural history of myositis ossificans can help 
explain the various imaging appearances. There are three 
phases: early (up to 14 days), intermediate (14 days to 

6 months) and late (>6 months). Early phase lesions con-
tain central fibroblasts. Lesions then go on to display 
peripheral osteoid deposition as fibroblasts are replaced 
by osteoblasts secreting osteoid material peripherally. 
Older, late phase lesions will display an outer region of 

Figure 11. Haemorrhagic soft tissue sarcoma. a. T1 coronal image 
of a lesion in the thigh. The central area is hyperintense relative to 
skeletal muscle consistent with haemorrhage. There is a markedly 
thickened irregular wall with a thick central septation. b. T1 
post contrast fat saturation image showing enhancement of the 
irregular thickened nodular wall (arrow) and central septation. The 
haemorrhagic component does not enhance. 

Figure 10. Haematoma. a. Fat saturation image showing an intramuscular haematoma with thin wall and layering of the blood degradation products giving 
a fluid–fluid level (arrow). b. T1-weighted image demonstrating peripheral low signal in keeping with haemosiderin deposition and a mixed signal centre. 
The hyperintense periphery is suggestive of recent haemorrhage and the low signal intensity central clot. This did not enhance following contrast thereby 
differentiating from a haemorrhagic soft tissue sarcoma. c. Ultrasound of the calf following trauma. Note predominantly anechoic collection in calf with slightly 
more solid areas, which are echogenic in nature (arrow). No internal colour flow was demonstrated. 
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woven lamellar bone, and some lesions fuse with the 
periosteum of underlying bone, which can be confused 
for parosteal osteosarcoma. The central area can remain 
undifferentiated, often transforming into a collagenous 
area which can ossify (Myers, 2008). 

On radiographs, early phase lesions can show a soft 
tissue mass with peripheral calcification and there may be 
an associated underlying adjacent periosteal reaction. 
Subsequently the calcification becomes denser and coars-
er, progressing to a peripheral cortex in late phase lesions. 
The presence of internal calcifications can also be seen 
parallel to the long axis of the bone and muscle (Tyler 
and Saifuddin, 2010) (Figures 12 and 13). 

On magnetic resonance imaging, early phase lesions are 
poorly defined areas of low/intermediate or slightly high 
signal intensity on T1 weighting with generally high sig-
nal intensity on T2 weighting. Florid compartment 
oedema can be seen, such oedema is not seen in soft tis-
sue sarcoma. Small calcific foci are seen as low signal 
intensity areas on T1 weighting. Gadolinium enhance-
ment is typically seen. 

Intermediate phase lesions have a variable appearance 
on magnetic resonance imaging. On T1 weighting the 
central area is iso/hyperintense relative to muscle. On 
fluid sensitive sequences the central portion is usually 
high signal interspersed with areas of lower signal inten-
sity peripherally reflecting the degree of ossification. 
Perilesional oedema is also decreased.

Mature lesions are usually low signal on all magnetic 
resonance sequences, reflecting the amount of ossifica-
tion and fibrosis. Perilesional oedema is now not usually 
evident (Myers, 2008; Tyler and Saifuddin, 2010) (Figure 
14). 

Computed tomography is extremely useful in making 
the diagnosis. In the acute phase it defines a soft tissue 
mass with or without areas of calcification. High attenu-
ation areas within a lesion may indicate haemorrhage. As 
lesions mature, a peripheral rim of calcification develops, 
becoming thicker as the lesion develops. No invasion 
should be seen with myositis ossificans. Lesions close to 

bone may show an initial periosteal reaction and medul-
lary changes, subsequent progression of such a lesion 
with these features can be monitored by serial computed 
tomography. This will ensure that an underlying malig-
nant lesion is not being missed, that the lesion is matur-
ing typically (peripheral ossification) and the bony 
changes are regressing or static. Malignant lesions such as 
soft tissue variant of osteosarcoma or parosteal osteosar-
coma should show central rather than peripheral ossifica-
tion. 

Diagnosis in the acute phase can be more problematic 
given the lack of peripheral calcification and differentials 
include soft tissue abscess, soft tissue sarcoma and hae-
matoma. At this stage biopsy should be avoided and may 
be misinterpreted. 

Conclusions
Distinguishing a benign lesion from a soft tissue sarcoma 
on the basis of imaging findings can sometimes be chal-
lenging. It is important to recognize the clinical presenta-
tion that soft tissue sarcoma may show considering fea-
tures such as size, location and age distribution. 

Figure 13. Myositis ossificans on magnetic resonance imaging. 
Fluid-sensitive sequence demonstrating a mass with considerable 
perilesional oedema – such an ‘inflammatory’ appearance would be 
consistent with an early phase lesion.

Figure 12. Myositis ossificans or periostitis ossificans – periosteal reaction. a. 
Radiograph demonstrating a mass with peripheral calcification. Note the presence of 
a periosteal reaction seen superior to the lesion (arrow). b. Computed tomography 
demonstrating lesion with peripheral calcification and periosteal reaction (arrow).

a b

Figure 14. a. The typical computed tomography appearance of myositis ossificans. An 
intramuscular lesion with peripheral calcification. b. Parosteal osteosarcoma with the 
typical central type of calcification which allows differentiation from myositis ossificans. 
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The role of imaging continues to expand but it is 
important for clinicians who infrequently encounter such 
lesions to be aware of some pitfalls in diagnosis. Where 
imaging fails to provide a definitive diagnosis referral to a 
specialist centre should be considered so that further 
investigations, often in the form of a biopsy, can be 
undertaken. BJHM
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KEY POINTS
n	If a cystic-appearing lesion is not homogenously low signal intensity on T1 and high signal intensity on T2-weighted imaging and 

contains internal complexity, administration of intravenous contrast is advised to rule out a lesion with solid components such as a 
synovial sarcoma. 

n	Differentiation of lipoma and atypical lipomatous tumour can be difficult. Predictors of malignancy include size >10 cm, deep location 
and the presence of non-fatty elements. 

n	The presence of a soft tissue mass following minimal trauma should raise the suspicion of a soft tissue sarcoma possibly with intra-
tumoural haemorrhage rather than a haematoma or soft tissue injury. 

n	Consider a haemorrhagic soft tissue sarcoma if a haematoma does not resolve following initial conservative management.

n	If a haemorrhagic soft tissue sarcoma is suspected have a low threshold for contrast-enhanced imaging and biopsy of the enhancing 
areas. 

n	The appearance of myositis ossificans depends on the stage of the disease. 

n	If presented with an inflammatory looking mass in the context of trauma consider myositis ossificans. Consider serial computed 
tomography to identify a peripheral pattern of calcification. 

n	The calcification pattern in sarcoma is central, rather than peripheral as in myositis ossificans. 


