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Abstract Soft tissue sarcomas (STS) are rare tumours that
require prompt diagnosis and treatment at a specialist centre.
Magnetic resonance imaging (MRI) has become the modality
of choice for identification, characterisation, biopsy planning
and staging of soft tissue masses. MRI enables both the oper-
ating surgeon and patient to be optimally prepared prior to
surgery for the likelihood of margin-negative resection and
to anticipate possible sacrifice of adjacent structures and con-
sequent loss of function. The aim of this review is to aid the
radiologist in performing and reporting MRI studies of soft
tissue sarcomas, with particular reference to the requirements
of the surgical oncologist.

Keywords Sarcoma . Soft tissue neoplasms .Magnetic
resonance imaging

Introduction

Soft tissue sarcomas are a rare and heterogeneous group of
lesions derived from mesenchymal cells, accounting for ap-
proximately 1% of all adult cancers [1]. They have recently
been re-classified by The World Health Organisation (WHO)
[2, 3]. Between 59–75% arise in the extremities and the ma-
jority present as an insidious, painless, soft tissue mass [4, 5],
only becoming painful when reaching a significant size or
locally invading. Some present with an incidental history of
trauma. Size, including recent growth, is one of the most im-
portant clinical features suggesting malignancy, and any soft
tissue lesion over 5 cm in maximum diameter has a 20%
likelihood of being malignant [4, 6]. In a study conducted by
Bauer et al. 35% of tumours were subcutaneous, 32% intra-
muscular and 32% deep, extramuscular [7]. The most recent
NICE guidelines state that if a patient presents with a
lump > 5 cm, deep to the fascia, fixed, immobile, painful and
increasing in size, they should be referred promptly to a special-
ist centre [8]. As a general rule, any indeterminate soft tissue
mass is a sarcoma until proven otherwise and requires referral to
the local sarcoma multidisciplinary team (MDT) [6].

Prognosis is better in extremity STS than head and neck or
torso STS, in part because of easier access for local resection
and radiotherapy [9, 10]. The status of resection margins, local
extension of the tumour, age at diagnosis and grade all corre-
late with risk of local recurrence, whereas distant metastases
are associated with high-grade and larger tumours [9].
Haematogenous metastases are the most common cause of
death [4].

Both ultrasound and CTcan be useful for STS imaging but
have been largely replaced by MRI [6, 10–14]. The superior
soft tissue contrast and multiplanar imaging capabilities of
MRI enable delineation of muscle groups, fascial planes and
compartments, differentiate clearly among bone, vascular
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structures and tumour, and demonstrate necrosis and haemor-
rhage [4, 5, 14]. In addition to suggesting that a lesion may be
benign or malignant [6], the reporting radiologist can (1) fur-
ther characterise and suggest possible histological diagnoses,
(2) describe local tumour margins and assess distant spread
allowing planning of surgery, radiotherapy and chemotherapy,
(3) guide needle biopsy planning, (4) perform the biopsy and
(5) identify recurrence and guide further treatment. The value
of the radiologist is not only in enabling early diagnosis and
prompt referral to a specialist centre where the patient has the
best chance of survival, but also at the specialist centre as part
of a sarcoma MDT [8].

Technical factors for MR imaging

Imaging must precede biopsy, not only because biopsy can
change the features, but also to help plan the optimal biopsy
route [5, 15].

Positioning of the patient and choice of radiofrequency coil
and pulse sequences are key to optimal imaging of soft tissue
tumours. The aim is to create as homogeneous a field as pos-
sible. The patient should be positioned comfortably to mini-
mise movement artefact with the lesion close to the isocentre
of the magnet. Skin markers should be used, particularly for
small or clinically indiscrete lesions (Fig. 1) [6]. The coil
selected and the sequences should cover the entire lesion
and closest joint (Fig. 1), but preferably the nearest joints both
proximal and distal to the tumour. A reduced field of view
focused on the lesion can also be obtained in the case of small
lesions to optimise lesion characterisation and staging [14].
The lesion should be imaged in all three planes and typically
with a combination of standard spin echo (SE) and fast spin
echo (FSE) sequences [6, 14, 16]. Our routine protocol in-
cludes: coronal T1 W turbo spine echo (TSE) (TR-580 ms;
TE-20 ms) and STIR (TR-4252 ms; TE-30 ms; TI-190 ms)
sequences, a sagittal T2 W TSE sequence (TR-3061 ms; TE-
90 ms), and axial PDW TSE (TR-3766 ms; TE-30 ms) and
PDW SPAIR (spectral attenuated inversion recovery) TSE
(TR-3766 ms; TE-30 ms) sequences covering the whole of
the lesion.

Nevertheless, the use of axial T2-weighted images has been
highlighted by Holzapfel et al. when assessing for encasement
of arteries, veins and nerves [17]. When gadolinium is not
primarily added to the protocol (for example in some depart-
ments the examination is unsupervised) to distinguish be-
tween a cystic or myxoid lesion, an ultrasound examination
performed sometime after the MRI often solves the issue, and
when necessary the US could be combined with needle biop-
sy. In many departments, the patient is called back for contrast
(gadolinium) enhancedMRI. [10, 14, 18–20]. Advanced tech-
niques such as chemical shift imaging, diffusion-weighted

imaging and proton MR spectroscopy may also be of value
in STS [14, 21, 22].

Histological characterisation on MRI: When is
biopsy needed and where should it be performed?

MRI can suggest an accurate diagnosis in a large variety of
benign neoplastic and non-neoplastic soft tissue lesions, in-
cluding lipomas, vascular malformations, benign nerve sheath
tumours, ganglia, haematomas, myositis ossificans and fat
necrosis [23–25]. With regard to malignant lesions,
liposarcoma sub-types (myxoid, pleomorphic and
dedifferentiated), myxoid sarcomas and soft tissue lymphoma
can demonstrate some characteristic MRI features [26–28].
However, the majority of soft tissue extremity masses have
no specific differentiating features, being isointense to muscle
on T1, intermediate to hyperintense to muscle on T2 and hy-
perintense on STIR. Features suggestive ofmalignant tumours
include an irregular margin and inhomogeneous signal inten-
sity due to haemorrhage and necrosis. The most sensitive
markers of malignancy are size (>3.3 cm) and signal hetero-
geneity, while the most specific features are tumour necrosis,
bone and neurovascular involvement and a diameter >6.6 cm
[18]. However, imaging characteristics cannot always differ-
entiate benign from malignant lesions and only suggest the
correct diagnosis in one-third of soft tissue masses.
Therefore, in a large proportion of cases, expert histological
assessment is required for both cell type and grade, a crucial
part of staging [10, 18, 29], [30].

Core needle biopsy is safe and accurate with a complication
rate of less than 1% and a coaxial technique might be
favourable using CT guidance [4]. The biopsy should be per-
formed at a specialist centre, not only because tissue must be
analysed by an experienced pathologist, but also since radio-
logically guided percutaneous biopsy planning must be co-
ordinated with the likely operating surgeon. A multidisciplin-
ary approach has been recognised for some time to improve
outcome, including local control, functional preservation and
limb salvage [10, 31]. The biopsy approach is discussed at
MDTwith the operating surgeon and indicated with an arrow
on an axial MR image (Fig. 2a). The biopsy site is then
marked with India ink, which aids in identifying the biopsy
scar at the time of surgery, particularly if excision is delayed
by either neoadjuvant chemotherapy or radiotherapy [32],
thus allowing the surgical track to be included in the subse-
quent excision to avoid tumour seeding [10]. Viable areas of
tissue can be identified with gadolinium enhancement or col-
our Doppler US, so that necrotic areas are avoided and there is
a likely higher yield from biopsy (Fig. 2b,c). At this centre,
soft tissue tumours are generally biopsied under ultrasound
guidance and local anaesthesia, with at least four cores of
tissue from a 14G soft tissue cutting needle.
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Local staging of soft tissue tumours

Local staging of soft tissue sarcomas is primarily achieved with
MR imaging, although contrast-enhanced CT is valuable if there
are contraindications toMRI. Surgical staging of STS is achieved
using the TGNM system of The American Joint Committee for
Cancer. The new 2017AJCC system for soft tissue sarcomas has
changed from the previous version regarding the status of the
primary tumour (T); superficial and deep location has been

removed, and the tumour is now graded from T1 to T4 based
on size criteria alone (T1 = 5 cm or less, T2 > 5 < 10 cm,
T3 > 10 < 15 cm or T4 > 15 cm). There has been no change
regarding the nodal status (N0 = no LN metastases or unknown
LN status andN1= regional LNmetastases) or distantmetastases
(M0 = no distant metastases whileM1 = distant metastases) [33].
Staging techniques conform to the ESMO/ESSR guidelines [3].

Table 1 lists features that should be explicitly visualised and
detailed in the report of any MRI study of a soft tissue mass [6].

Fig. 1 Technique: Coronal T1 W SE MR image of the calf showing a small, indeterminate superficial soft tissue mass (arrow) delineated by
skin markers

Skeletal Radiol (2017) 46:1667–1678 1669



Tumour dimensions should be recorded in three orthogonal
planes and the location in relation to the fascia (superficial or
deep) noted. Anatomical compartments are classified according
to standard divisions [34] and the extent that each compartment is
occupied by the tumour is noted [10]. Soft tissue tumours have
unique growth features, tending to grow within compartments
and along fascial planes on a path of least resistance [18]. Also, a
lesion arising in the superficial compartment that extends through
the fascia is more likely to be malignant [35].

A common and relatively specific feature of both
myxofibrosarcoma and undifferentiated sarcoma is tumour ex-
tension from the main mass into the surrounding tissues for a
substantial distance along normal anatomical planes, particularly
fascial planes. This results in distantmicroscopic tumour deposits
that may predispose to an increased risk of local recurrence. On
MRI, this infiltrative spread maymanifest as T2W hyperintense,
enhancing, curvilinear projections termed the ‘tail sign’ (Fig. 3a,
b). Such tumour extensions must be brought to the attention of

the surgeon to facilitate their complete resection [36, 37]. The
presence of prominent intratumoral vessels should also be noted
since it may lead to performance of pre-operative embolisation.

The relationship of a sarcoma to the neurovascular bundle is
of fundamental importance in determining the possibility of
limb salvage, whether in contact, adherent or invasive [10, 13,
38]. A recent study identified intra-operative and/or histological
encasement of the neurovascular structures in 25.3% of cases of
STS [17]. This study determined neurovascular encasement to
be present when greater than 1800 of the artery, vein or nerve
was involved by the tumour on pre-operative MRI. Sensitivity
for neurovascular encasement ranged from 72.2–84.6% and
specificity from 93.2–97.3%. The tumour may be completely
separated from the vessels and nerves by either fat or muscle
(Fig. 4a), in which case the neurovascular bundle is not in-
volved. Commonly, the tumour abuts and/or displaces the
neurovascular bundle but the fat plane is preserved, and in such
cases limb salvage is still possible, but may result in a marginal
resection requiring post-operative radiotherapy. If the fat plane
is obliterated but the nerve is not circumferentially surrounded,
it may be preserved by splitting the epineurium and Bshelling it
out^ from the tumour. When a nerve is completely encased it
needs to be sacrificed with resulting functional loss, but in most
cases limb salvage is still preferable to amputation. When ves-
sels are partially or fully encased (Fig. 4b) they should be
sacrificed with the tumour and either reconstructed with a bio-
logical or synthetic bypass graft or simply tied off depending on
the anatomical location. For example, the anterior tibial vessels
in the lower leg can almost always be tied off with the leg being
adequately perfused by the posterior tibial vessels. However,
the presence of direct extension of the tumour into the
neurovascular structures is associated with decreased survival
[9]. Tumour thrombus often enhances as it maintains a vas-
cular supply, making it possible to differentiate between
tumour and bland thrombus [39].

Fig. 2 Technique: (a) Axial T1W SEMR image through the distal thigh
in a patient with a myxoid liposarcoma showing the direction of biopsy as
marked at the MDT. Use of contrast: (b) Sagittal T2 W FSE and (c) axial
post-contrast fat suppressed T1W SEMR images of the thigh in a patient

with a high-grade pleomorphic sarcoma showing extensive necrosis
(arrowheads) and enhancing intermediate SI tissue (arrows) consistent
with viable tumour

Table 1 Reporting checklist for MRI of soft tissue masses: Local
features

- Size, measured in all three dimensions
- Location in relation to the fascia (superficial or deep)
- Compartment, muscle involvement, extension through the fascia and to

skin
- Contour, well or poorly defined, presence of satellite lesions
- Signal characteristics, suggesting fatty, cystic or solid
- Signal characteristic suggesting myxoid tissue or haemosiderin
- Peri-tumoral oedema
- Neurovascular involvement (clear, touching, partial or complete

encasement)
- Bone involvement: clear or invasion (cortex, medulla)
- Lymph node involvement
- Presence of ‘tail sign’ (MFS)
- Extension into a joint (capsule, joint space)
- Prominent intra-tumoral vessels (may lead to pre-operative

embolisation)
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Although histological evidence of bone involvement is un-
common, occurring in between 5–9% of soft tissue sarcomas,
it is an independent poor prognostic factor associated with an
increased risk of metastases, amputation and decreased sur-
vival even when the tumour grade, size and presence of me-
tastases are controlled for [9, 12, 13, 38, 40]. The overall 5-

year survival rate is 79% in patients without bone involve-
ment, but only 47% in patients with bone involvement
[41]. While cortical involvement may be identified on plain
radiography or CT, MRI optimally demonstrates whether
there is a preserved soft tissue interface, direct abutment, en-
casement and extent of cortical or medullary involvement

Fig. 4 Neurovascular involvement: (a) Axial PDW FSE MR image of
the thigh in a patient with grade 3 myxofibrosarcoma showing the tumour
separate from vessels (black arrow) and nerves (white arrow). (b) Axial

PDW FSE MR image of the distal thigh in a patient with a grade 2
leiomyosarcoma, which is completely encasing the popliteal artery
(arrow)

Fig. 3 ‘Tail sign’. (a) Sagittal and (b) axial fat-suppressed post-contrast T1 W FSE MR images of the thigh in a patient with a superficial high-grade
myxofibrosarcoma (arrows) showing extension of tumour tissue in the longitudinal (arrowhead, a) and axial (arrowhead, b) planes
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(Fig. 5) based on signal alteration [10, 18]. The key feature to
search for is preservation of a soft tissue interface between the
tumour and bone on T1 W SE images. If this is the case, even
in the presence of peri-tumoral oedema and reactive changes
extending to the bone surface, this has a negative predictive
value of 100% for osseous invasion. The observation that
tumour abuts bone is highly sensitive (100% sensitivity) but
not specific (27% specificity) for osseous involvement [12].
Importantly, the diameter of abutment and degree of circum-
ferential encasement do not predict osseous invasion. The
presence of cortical and medullary signal change and cortical
destruction indicate likely osseous involvement with an over-
all sensitivity of 100% and specificity of 93%. T1 W SE im-
ages have greater specificity than T2 W images for
intramedullary involvement [12].

As they grow, STSs develop a surrounding zone of
compressed reactive tissue forming a capsule comprising
fibrous connective tissue, inflammatory reaction and vas-
cularisation, which often has microscopic tumour exten-
sions within it that might be addressed by neoadjuvant
treatment (Fig. 6) [4, 18]. This needs to be identified
pre-operatively and completely removed with a margin
of normal tissue to reduce the rate of local recurrence.

Differentiating between peri-tumoral oedema/reactive
change and tumour tissue can be difficult but peri-
tumoral oedema has no mass effect, produces no distor-
tion of soft tissues and has relatively ill-defined margins
when compared to tumour. Furthermore, peri-tumoral oe-
dema tends to have high signal on fat-suppressed PDW or
T2 W FSE images but less appreciable signal change on
T1 W SE images [12].

Skin involvement by superficial tumours needs to be
identified pre-operatively to enable adequate surgical
planning and avoid wound breakdown [42]. Post-
resection plastic surgical input can be anticipated by both
the site and extent of tumoral skin involvement, which
appears as direct tumour invasion resulting in skin thick-
ening (Fig. 7a,b).

Distant staging depends on the expected nature of the
primary lesion, but includes CT of the thorax in all
cases of sarcoma other than atypical lipomatous tumours
(formerly well-differentiated liposarcoma), while nuclear
medicine bone scintigraphy, abdominal/pelvic CT, PET-
CT and whole spine/brain MRI are recommended with
certain histological sub-types [6]. For example, abdom-
inal and pelvic CT and MRI of the spine are added for
myxoid liposarcoma, while brain CT/MRI may be added
for alveolar soft part sarcoma, clear cell sarcoma and
angiosarcoma [43]. Lymph node involvement in soft tis-
sue tumours is rare (Fig. 8 a,b), but most commonly
seen in rhabdomyosarcoma, clear cell sarcoma and epi-
thelioid sarcoma. If involved, lymph nodes are managed
aggressively with resection and radiotherapy [10].

The International Union against Cancer-American Joint
Committee on Cancer stratifies patients with STS into low-,
medium- and high-risk based on tumour grade, size, depth to
fascia and presence of metastases. The grade is the most dom-
inant feature in staging. Low-grade tumours are stage 1, inde-
pendent of size and depth [10].

Surgery and adjuvant therapy

Surgery is the main treatment of soft tissue sarcomas [44,
45]. A marginal negative resection is the primary surgi-
cal aim with complete removal of the tumour. After this
has been achieved, reconstruction of the remaining soft
tissues and, if required, bone and neurovascular struc-
tures is performed [10].

The surgical margin status predicts risk of local recur-
rence [31]. A pathological margin classification encom-
passes both qualitative and quantitative margin data. The
reactive zone of oedema around a mass is considered to

Fig. 5 Bone involvement: Sagittal STIR MR image of the knee in a patient
with soft tissue Ewing sarcoma, which is eroding the posterior femoral cortex
(arrow)
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contain microscopic disease and there is a risk of up to
40% local recurrence if the tumour alone is scooped out
from the reactive oedema around it [10]. A wide exci-
sional margin of 2 cm of skin, fat or muscle to include
the microscopic disease within the reactive zone of tran-
sition is ideal [46]. This results in local recurrence rates
of less than 8% [41], but as the fascia is an excellent
barrier to tumour spread, 1 mm of fascia, periosteum or
adventitia while quantitatively close is considered to rep-
resent a ‘good quality marginal margin’ [31]. Marginal
resection of an infiltrative tumour growth pattern in muscle,
such as a myxofibrosarcoma, can raise concerns about the mar-
gin quality. The planned margin dictates the resection, which is
determined by the MR imaging.

A vein or artery can be displaced (pushed aside), effaced
(thinned) and/or partially or totally encased by tumour. The
presence of intra-luminal disease (Fig. 9 a,b), which is very

rare with STS, also alerts the surgeon that vessel resection and
reconstruction may be necessary. The degree of encasement is
important not just in the axial plane, but also in longitudinal
extent. Involvement of the vascular surgeon may be warranted
with further angiographic studies of both the tumour and po-
tential donor sites to plan segmental vascular resection with
subsequent reconstruction.

Complete or partial nerve resection can be anticipated
with detailed MR studies. Epineural dissection is used to
safely separate a tumour from a nerve [41], but should
complete neural encasement warrant resection, nerve
grafting or transfer is considered [47, 48]. Fuchs et al.
found that tumour involving the sciatic nerve can be treat-
ed by limb-sparing surgery, including complete nerve re-
section, as an alternative to hip disarticulation or hind-
quarter amputation because the limb salvage option pro-
vides an acceptable functional outcome [49].

Fig. 6 Peri-tumoral changes: Sagittal T2 W FSE MR image through the distal thigh in a patient with a pleomorphic spindle cell sarcoma shows a
predominantly haemorrhagic tumour that has developed a hypointense capsule (arrows)
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Post-resection or subsequent tendon transfers can also be
considered to compensate for a post-nerve resection deficit [31].

Regarding bone involvement, it is very important to
make appropriate pre-operative plans and to counsel

patients about the possibility of either bony resection and/
or endoprosthetic reconstruction with subsequent rehabili-
tation if radiographs, CT or MRI demonstrate cortical or
intramedullary spread. MRI combined with intra-operative

Fig. 7 Skin involvement: (a) Coronal T1 W SE and (b) sagittal T2 W FSE MR images in a patient with grade 2 dermatofibrosarcoma protuberans that
shows skin infiltration (arrows)

Fig. 8 Lymph node involvement: (a) Axial PDW FSEMR image through the mid-calf in a patient with alveolar soft part sarcoma (arrows). (b) Coronal
T1 W SE MR image through the knee showing popliteal lymph node metastasis (arrow)
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assessment of periosteal adhesion enables safe resection of
the tumour without compromising the margin. Reactive
scalloping can be differentiated from bone infiltration by
assessing the tumour’s mobility on the periosteal layer
intra-operatively. This approach is associated with a high
rate of local control [41].

Amputation has become much less common over the
last 30 years now that wide local excision and RT are
used to control local recurrence rates, but it remains
unavoidable in 5% of patients [4, 50]. The risk of tu-
mour recurrence following limb salvage surgery and ra-
diotherapy is similar to that for amputation and has
obvious functional advantages [41]. The outcome after
major amputation is very variable but can give pallia-
tion to patients with distressing symptoms such as pain,
bleeding and fungation. It can also give long-term dis-
ease-free survival and reasonable function in some pa-
tients [50].

Skin involvement mandates resection and may prevent
primary wound closure. Surgical resection of peri-tumoral
oedema, as demonstrated on MRI, can leave large soft
tissue defects that may require skin grafting, local or free
flap coverage. The presence of impending fungation, as
well as absence of skin mobility on the tumour, makes
wide skin resection important. Consideration must be giv-
en to the risk of wound breakdown due to heavy irradia-
tion of local tissues [42].

If marginal excision (i.e. without a wide margin/cuff
of normal tissue) is planned, then radiotherapy is con-
sidered to sterilise the surgical field around the tumour.
Radiotherapy can be administered in either the pre- or
post-operative context. Although the irradiated volume
is smaller in the pre-operative setting, the risk of sub-
sequent wound breakdown is greater [51]. The timing of
radiotherapy (whether pre- or post-operative) is reflected
in the extent of tissue fibrosis, joint stiffness and oede-
ma secondary to irradiating either just the tumour site or
to completely including the operative and surrounding
field. This has additional implications for the develop-
ment of secondary radiation-induced fractures [52].
Myxoid liposarcoma is exquisitely sensitive to radiother-
apy and undergoes significant volume reduction follow-
ing radiotherapy administration (Fig. 10 a,b) [53]. The
phenomenon of increased post-radiotherapy and post-
neoadjuvant chemotherapy tumour volume due to haem-
orrhage and necrosis is also well recognised (Figs.
11a,b) but is not associated with an adverse prognosis
[54].

An unplanned positive margin has a high risk of local
recurrence (37%) [31] but in certain circumstances the
surgical approach may involve a planned positive margin
along a critical anatomical structure such as a blood ves-
sel, bone or nerve. A positive margin is not associated
with an increased risk of poor local control as long as

Fig. 9 Venous tumour thrombus: (a) Coronal T1WSE and (b) axial PDWFSEMR images showing a surgically confirmed high-grade leiomyosarcoma
of the right thigh arising from the femoral vein (arrows, a) with extensive proximal tumour thrombus (arrowhead-a; arrow-b)
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the remaining margins are adequate and adjuvant radiotherapy
is included in the treatment regimen. The planned positive
margin is akin to a margin-negative marginal resection. In
all cases, ongoing performance monitoring ensures that a
low rate of inadequate resection can be maintained [55].

The role of chemotherapy in the management of soft
tissue sarcoma is variable and should be limited to cer-
tain patient sub-groups [56]. It is used widely in the US but
less so in Europe, as its role in improving overall survival is
limited [57].

Fig. 11 Post-radiotherapy increased tumour dimension: (a) Axial T1 W
SE MR image through the thigh in a patient with a high-grade
pleomorphic sarcoma (arrows) measuring 7.9 × 4.3 cm in transverse
dimensions. (b) Corresponding axial PDW FSE MR image following

neoadjuvant radiotherapy. The tumour now measures 9.2 × 5.4 cm and
shows extensive T2-fluid signal with fluid-fluid levels consistent with
tumour necrosis

Fig. 10 Radiotherapy response: (a) Axial PDW FSEMR image of the left groin in a patient with a myxoid liposarcoma (arrow) overlying tensor fascia
lata. (b) Corresponding image following neoadjuvant radiotherapy showing almost complete resolution of the tumour mass (arrow)

1676 Skeletal Radiol (2017) 46:1667–1678



Conclusions

All patients with a suspected soft tissue tumour should be
managed by a specialist sarcoma MDT as specified in the
NICE guidance. Ultrasound scan by a musculoskeletal radiol-
ogist should be considered as the first-line investigation. A
percutaneous ultrasound or CT-guided core needle biopsy re-
mains the gold standard for diagnosis. However, key surgical
management options for malignant masses can be decided
from the MRI appearances alone. We have presented a
reporting checklist of the MRI appearances of soft tissue sar-
coma for assisting the surgical oncologist in the planning of
patient management.
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