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Abstract

Magnetic Resonance Imaging is a fundamental tool in the evaluation of soft tissue sarcoma. Imaging features are relevant
for the assessment of treatment strategies, surgical planning and also for patients’ prognosis prediction. Among soft tissue
sarcoma and also other malignancies, the size of the mass is usually considered the prognostic key element in diagnostic
imaging. Moreover, several other features should be obtained from MRI studies with prognostic implications in all type of
soft tissue sarcoma: peritumoral enhancement, signs of necrosis, deep location, ill-defined borders/signs of infiltrations.
Focusing on soft tissue sarcoma subtypes, some other magnetic resonance imaging features are more specific and related to
prognosis. In myxofibrosarcoma the magnetic resonance imaging “tail sign” and a “water-like” appearance on fluid-sensitive
sequences, due to rich myxoid matrix content, are both associated with higher risk of local recurrence after surgical excision;
nevertheless, the “tail sign” is also related to a higher risk of distant metastases at diagnosis. The “tail sign” is associated
with higher risk of local recurrence after surgical excision in undifferentiated pleomorphic sarcoma as well. In patients
affected by synovial sarcoma, the “triple sign” identifiable in magnetic resonance imaging (T2w sequences) is associated
with decreased disease-free survival and indicates the simultaneous presence of solid cellular elements (intermediate signal
intensity), hemorrhage or necrosis (high signal intensity) and fibrotic regions (low signal intensity). In addition, absence of
calcifications are associated with reduced disease-free survival in patients affected by synovial sarcoma. Signal heterogene-
ity is associated with worst prognosis in all type of soft tissue sarcoma, particularly in myxoid liposarcoma. In recent years,
several new quantitative tools applied on magnetic resonance imaging have been proved to predict patients’ prognosis. Above
all the new tools, radiomics seems to be one of the most promising, and, has been proved to have the capability in discrimi-
nating low-grade from high-grade soft tissue sarcomas. Therefore, magnetic resonance imaging studies in patients with
soft tissue sarcoma should be accurately evaluated and their results should be taken into account for prognostic assessment.
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Introduction

Soft tissue sarcomas (STS) are a rare (about 1% of all adult
malignancies) and heterogeneous group of ubiquitous
tumors arising from the embryonic mesoderm [1], with male
preponderance ratio of approximately 1.4:1 [2-4].
Etiology of the majority of STS is unknown, but several
Diagnostic and Interventional Radiology, IRCCS Istituto genetic syndromes, like Li-Fraumeni syndrome or Neurofi-
g;{;pedico Rizzoli, Via GC Pupilli n 1, 40136 Bologna, bromatosis type 1, and also environmental risk factors, like
ionizing radiation or chemical exhibitors, are related to an
increased risk [5-7].
Anatomically, the extremities are the most common site
for STS, with a 28% prevalence in the lower limb and 12%
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in the upper limb. In particular, the thigh is the most com-
mon site in the body (44% of all extremity-located STS)
[8]. One-third of STS are superficially located, above the
fascial plane [9].

According to multidisciplinary and multimodality treat-
ment and histological subtype, 10-20% of these tumors recur
locally and distant metastases develop in about 30% of the
patients [1].

It is of recognized importance to assess the prognosis of a
tumoral mass. Imaging plays a key role at this purpose. For
STS, MRI is above all the most appropriate imaging tool at
this aim. Although large size and high histological grade of
the lesions are the two most known prognostic factors for
STS, MRI can offer a wide range of information in terms
of prognosis.

The aim of this review article is to summarize the most
important MRI features associated with patients’ prognosis
generally and, in the main STS subtypes.

Subtypes and main features

About two thirds of the sarcomas are histologically clas-
sified as liposarcoma, leiomyosarcoma, synovial sarcoma,
myxofibrosarcoma, undifferentiated pleomorphic sarcoma,
rhabdomyosarcoma, and malignant peripheral nerve sheath
tumors (Table 1) [10].

Liposarcomas and leiomyosarcomas are the two most
common STS subtypes, accounting both for up to 25% of
all newly diagnosed STS [11].

Liposarcoma shows adipocytic differentiation and can
potentially occur anywhere in the body, even if 65-75% of
cases are located in the extremities [12]. In the recent 2020
update of World Health Organization (WHO) Classification
of Soft Tissue Tumors, soft tissue liposarcomas are divided
into five distinct histologic subtypes: atypical lipomatous
tumors/well-differentiated, dedifferentiated, myxoid, pleo-
morphic and myxoid pleomorphic [13].

Leiomyosarcoma arises from the smooth muscle cells or
from the mesenchymal cells that are committed to become
smooth muscle cells in future [14]; they are sub-classified
into uterine leiomyosarcomas, soft tissue leiomyosarcomas
(cutaneous, major vessel, and deep soft tissue leiomyo-
sarcomas, and bone leiomyosarcomas). Deep soft tissue
leiomyosarcomas are sub-divided into retroperitoneal and
somatic leiomyosarcomas, which include leiomyosarco-
mas arising in the extremities and trunk [14—16]. Rhabdo-
myosarcoma is an aggressive STS of striated muscle that
derives from undifferentiated mesenchymal cell. It is the
most common STS in children, accounting for about 40%
of cases, and it rarely occurs in adults, where it usually
affects the extremities [17-19].

Synovial sarcoma is the fourth most common type of
STS, accounting for 2.5-10.5% of all primary soft tis-
sue malignancies, and it’s a mesenchymal neoplasm with
prevalent onset in children and young adults. Despite its
aggressive nature with high metastatic potential, it is a
slow-growing tumor, which presents as a deep mass that
sometimes causes painful symptoms in patients [20].

Undifferentiated pleomorphic sarcoma, previously
known as malignant fibrous histiocytoma, was the most
common type of STS until the classification system has
become more restrictive and it currently accounts for
10-20% of STS in adults. Undifferentiated pleomorphic
sarcoma can occur in anybody district, but they have a
predilection for extremities (lower and upper extremities
are 50% and 20% respectively); most undifferentiated pleo-
morphic sarcomas are of high-grade neoplasm and up to
50% show metastasis at diagnosis.

Myxofibrosarcoma is one of the most frequent STS in
the elderly, usually located in the extremities and charac-
terized by a very high rate of local recurrence, and rela-
tively low risk of distant metastases [21].

Table 1 Main soft tissue sarcomas subtypes; epidemiology and main MRI features

Soft tissue sarcoma (STS) epidemiology and main MRI features

% among all STS Mean age at diagnosis Main MRI features

Non-specific, absence of fat signal, possible cystic foci

Variably content of fat signal (predominantly in low grades), solid non-fatty

component

Non-specific, “tail sign” could be present, calcifications could be present,
myxoid matrix could be present

Inhomogeneous signal (“triple sign”), internal calcifications frequently present,

internal hemorrhage

Leyomiosarcoma ~19-25% ~ 54-65 y.0
Liposarcoma ~16-25% ~ 60 y.0
Undifferentiated ~10-20% ~ 60 y.o
pleomorphic
sarcoma
Synovial sarcoma =~ 3-10% =~ 14-40y.0
Myxofibrosarcoma >~ 5% ~65y.0
Rhabdomiosarcoma =~ 2-3% ~6y.0

Variably high “water like” appearence, “tail sign” frequently present

Non-specific, Marked heterogeneous enhancement, hemorrhage could be
present
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Magnetic resonance imaging related to soft tissue
sarcoma

According to American College of Radiology (ACR)
appropriateness Criteria guideline, MRI is the most
appropriate imaging technique to detect and evaluate STS,
especially with the use of contrast medium, that highlights
pathologic enhancement [22, 23].

Advanced imaging sequences can improve standard
MRI protocols, including functional MRI with dynamic
contrast enhancement (DCE) and diffusion-weighted imag-
ing (DWI). These tools increase sensitivity and specificity
especially for local recurrence detection [23].

MRI represents the gold standard technique for the pre-
operative evaluation of STS, for its intrinsic high-spatial
resolution that allows optimal evaluation of tumor exten-
sion and its relationship with adjacent structures [24].

MRI signs highly suggestive of malignancy are deep-
seated large mass, heterogeneous appearance, surrounding
edema and cortical bone erosion.

Moreover, MRI is essential for tumor staging and
should be performed before biopsy, since it ensures that
other compartments are not contaminated and that image
interpretation is not affected by post biopsy edema or
hemorrhage [25]. MRI is extremely valuable in locating
neurovascular structures and defining specific muscu-
lar compartments being affected, as well as showing the
spread of individual muscles by the tumor. These factors
play an essential role in determining the tumor’s resect-
ability and the surgical margins preliminary evaluation
[24].

Different types and subtypes of STS have different fea-
tures on MRI. Liposarcomas reduce fat-component with
progressive dedifferentiation. Well-differentiated liposar-
comas demonstrate an adipose mass (high signal intensity
with T1- and T2w, suppression with fat—sat technique)
representing over 75% of the lesion and components of
low signal intensity, that distinguish it to lipoma [26],
as thick septa (> 2 mm) with irregular aspect and gad-
olinium-enhancement or nodular foci [27]; pleomorphic
liposarcoma is characterized by a relatively well-defined
(even if infiltrative margins may also be seen on adjacent
soft tissues) non-adipocytic mass, peritumoral edema,
internal necrosis, and/or internal hemorrhage; dedifferen-
tiated liposarcoma appears as fat-containing masses with a
prominent soft tissue component, thick septations, intense
heterogeneous enhancement, necrosis, and edema; myxoid
liposarcoma looks like a well-delineated lobules located
in the intermuscular space, of low signal intensity with
T1w and marked high signal intensity with T2w, in rela-
tion to the adjacent muscle. The mixed-type liposarcoma
represents a combination of two histologic subtypes of
liposarcomas within the same tumor [27].

Rhabdomyosarcoma is generally hypo to isointense
on non-contrast T1w images, with marked heterogeneous
enhancement after gadolinium injection, and iso- to hyper-
intense (necrotic areas) on T2w sequences. Unlike other
extremity sarcomas, they may be associated with regional
and distant lymph-node metastases mimicking lymphoma
and epithelial malignancies [28].

Synovial sarcoma typically appears on T2w as hetero-
geneous (for the presence of areas of low, intermediate and
high signal intensity) multi-lobed soft tissue mass; calcifica-
tions are present in about 33% of cases and better detected
on Computed Tomography (CT) than MRI [29]. After gad-
olinium injection, synovial sarcoma shows an intense and
heterogeneous contrast enhancement [30].

Undifferentiated pleomorphic sarcoma is typically a large
and well-circumscribed mass, located within or in proximity
to muscles, that produces a compressive effect on adjacent
structures. It shows a low to intermediated signal on T1w
(similar to adjacent muscle) and intermediate to high sig-
nal on T2w; gadolinium injection shows an enhancement of
solid component; it could show “tail sign” such as myxofi-
brosarcoma [31].

Myxofibrosarcoma usually presents low signal intensity
on T1w (lower than normal muscle) and variable high sig-
nal intensity on water-sensitive sequences, depending on
the content of myxoid matrix (a watery and gelatinous sub-
stance) that is a predominant component of myxofibrosar-
coma and other malignant soft tissue neoplasm (e.g., round
cells/myxoid liposarcoma) or benign lesions like ganglion
cysts or myxoma; unlike simple fluid collection or gan-
glion cyst, however, myxofibrosarcoma presents significant
enhancement after gadolinium injection [32].

General MRI features related to prognosis

Various prognostic systems are in use, most of which are
based on combinations of tumor size, histological malig-
nancy grade, necrosis, and vascular invasion [33].

MRI studies can help in assessing some of the above-
mentioned prognostic factors (e.g., tumor size, necrosis,
location) and, according to the recent literature in this
regard, should offer several additional prognostic informa-
tion [9, 11].

Tumor size

Tumor measurement is one of the key elements of oncologic
imaging evaluation [34]. First of all, staging is usually influ-
enced by radiologic measurements, and the results directly
influence diagnostic and treatment algorithms. Nevertheless,
tumor size is an independent prognostic factor for several
malignancies including STS [34].
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Tumor size is defined as the largest diameter of the tumor
and can be considered a tumor-related mortality predictor
when a cut off value of 5 cm is considered (P < 0.001)
[34-37]. It is one of the most consistently reported prognos-
tic factors also for disease-free survival and metastatic recur-
rence, being significant if greater than 5 cm [34]. Unlike
metastatic recurrence, the relation between tumor size and
local control is still controversial, some studies didn’t dem-
onstrate an increased risk of local recurrence related to
tumor size [32, 34], showing, instead, a close relation with
histological subtypes [35-37].

Tumor location

Soft tissue sarcoma can potentially occur at any anatomical
site within the human body. According to the last AJCC 8th
edition staging, different classification is considered depend-
ing on the location of primary tumor [38], particularly four
tumor locations are described: extremity and trunk, retroper-
itoneum, head and neck, and visceral sites. Majority of these
tumors originate in the extremities (about 32% in the lower
and 13% in the upper). Nearly one third is retroperitoneal
or intra-abdominal. Thoracic and head and neck sites are
rare [6]. Several studies show that location is an important
prognostic factor for mortality/overall survival but not for
local recurrence risk prediction [6].

One of the imaging findings that are strongly associated
with the diagnosis of high-grade sarcoma include proximal
distribution, with worst prognosis compared to distal ones
[21, 39—41]. Tateishi reported in his study, conducted in a
cohort of 30 patients diagnosed with synovial sarcoma, a
higher disease-free survival rate at 5 years after diagnosis
in patients with distal localization than in those with proxi-
mal ones (89% and 23% respectively) [42]. Moreover, ret-
roperitoneal liposarcoma showed worst prognosis compared
to other locations. Nowadays the role of tumor depth as a
prognostic factor is a matter of debate. In fact, in the AJCC
(American Joint Committee on cancer) 8th edition stag-
ing system one of the major changes concerns tumor depth
(superficial or deep from the investing fascia), which is no
longer considered a staging factor [43]. The difference as a
prognostic factor between superficial and deep lesions may
be considered related to the easier diagnosis of superficial
ones when they are still small sized [38]. Despite this new
classification system, several recent studies still found that
deep localization is a worst prognostic factor, and this could
be also related to a more difficult surgical approach. In fact,
recent series focused on myxofibrosarcoma, revealed that
deep localization, beneath the fascial plane, is associated
with poorer sarcoma specific survival and increased risk
of distant metastases at diagnosis compared to superficial
ones [21, 41-44]. In addition to this, superficially located
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leiomiosarcomas have a better prognosis than deep located
lesions [45, 46].

Compartmentalization is defined as whether or not the
tumor is located in a well-defined fascial compartment.
Tumors growing infiltratively into more than one compart-
ment or also involving superficial tissue are considered
extra-compartmental; this is also factor related to a possible
worst prognosis [38].

Peritumoral enhancement

Among the different MRI imaging features that can help to
discriminate high-grade sarcomas from low-grade lesions,
the presence of peritumoral contrast enhancement is a char-
acteristic of high-grade varieties [41-44].

Peritumoral enhancement, defined as contrast enhance-
ment at T1-w imaging after gadolinium injection beyond the
apparent tumor borders without mass effects, is associated
with infiltration [44].

A recent large series by Crombé et al. [44] focused on
different subtypes of STS, revealed that MRI peritumoral
enhancement is the factor that most correlate with high
histological grade (odds ratio, 3.4; P=0.003), followed by
signs of necrosis (odds ratio, 2.4; P=0.03) and heteroge-
neous signal intensity on T2w sequences (odds ratio, 2.3;
P=0.04). The presence of at least two of these MRI features
was an independent predictor of metastasis-free survival
(hazard ratio, 4.5; P=0.01) and overall survival (hazard
ratio, 4.2; P=0.04) [44].

Moreover, in a series of 157 STS, patients with abnormal
MRI peritumoral flow voids showed poorer overall survival
(P=0.039) and metastases-free survival (P=0.014) com-
pared with ones with normal flow-voids [47].

The MRI evaluation of surrounding tissue in STS is also
relevant for the assessment of neoadjuvant chemotherapy
response, as highlighted by Crombé et al. in a study of 57
patients with newly diagnosed high-grade STS of trunk
wall or extremities, without metastasis. They analyzed
the features of MRI images at baseline and after therapy,
demonstrating that both stable or increased oedema and
contrast-enhanced oedema in surrounding tissue are predic-
tors of poor response (OR=6.87, p=0.011 and OR =8.06,
p=0.008, respectively) [48].

Tumor necrosis

Necrosis degree in STS is correlated with survival and it is
the most applied assessment of response available to clini-
cians treating solid tumors with neoadjuvant therapy [47].
Macdermed et al. reported the analysis of potential prog-
nostic factors considering a cohort of 34 patients with STS,
finding a significant association between freedom from dis-
tant metastasis and treatment-induced necrosis. According to
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their results, higher degrees of necrosis (> 90%) after chem-
otherapies are associated with increased distant metastases-
free survival (p =0.029) [49]. Monsky et al. [50] showed
that this parameter is better evaluated with semi-automated
volumetric segmentation of MRI images of necrotic tumor
that allows non-invasive depiction of the entire lesion and
can be performed early in the course of therapy and serially
throughout therapy.

Definition of tumor margin and peripheral growth pattern

On non-enhanced images high-grade tumors usually have a
poorly defined margin, while low-grade tumors have a well-
defined margin [44] In order to support these statements,
Zhao et al. [51] demonstrated a comprehensive evaluation
of the accuracy of all available MRI features images, tak-
ing into account 95 patients with STS’s diagnosis. They
established that a poorly or partly defined tumor margin on
non-enhanced and contrast-enhanced T1-weighted images,
(P< 0.01) indicates tumor’s cell infiltration of surrounding
tissues, proving the invasive and aggressive nature of the
lesion [51].

MRI features related to prognosis in specific
histotypes

Some specific subtypes of STS present peculiar MRI signs
related to patients’ prognosis. The most known and recog-
nized above all, is the so-called “tail sign” that can be found
particularly in myxofibrosarcoma and less frequently in
undifferentiated pleomorphic sarcoma and can be consid-
ered a sign of infiltration [52].

“Tail sign” of undifferentiated pleomorphic sarcoma
and myxofibrosarcoma

“Tail sign” is represented by a curvilinear tumor spread, usu-
ally along the fascial plane, or just by a thickened enhancing
fascia; the presence of “tail sign” is associated with a higher
risk of local recurrence after excision and possibly distant
metastases at diagnosis [31, 52].

In the largest analysis involving 150 patients affected
by myxofibrosarcoma (mean follow-up 16 +28.3 months),
Spinnato et al. [41] found that the “tail sign” is the second
independent predictor, after tumor size, of local recurrence
after excision (P =0.045). Moreover, in the same series, the
presence of “tail sign” was also strongly associated with
distant metastases at diagnosis (P < 0.001) [41].

Fascial invasion on MRI is an independent prognostic fac-
tor for worse prognosis; the deep peripheral fascia represents
the deep limit of the subcutaneous compartment and consti-
tutes a natural barrier to tumor spread. The tendency of a soft
tissue tumor to cross the fascia may express aggressiveness,

and therefore, might be associated with more aggressive
tumor biology and metastatic potential [8, 51].

“Water-like” appearance of myxofibrosarcoma

Myxofibrosarcoma presents a variable content of myxoid
matrix and the more is the intratumoral myxoid content
the higher is the signal appearance on MRI fluid-sensitive
sequences. This very high water content of myxoid matrix
(about 85%) is responsible of this “water-like” appearance of
myxofibrosarcoma with a very high signal on fluid-sensitive
sequences and very low signal on T1w sequences just as the
water (Fig. 1) [37, 38]. In the largest series of myxofibrosar-
coma involving 150 patients, “water like” appearance of the
lesion was semiquantitatively classified in 4 grades (0-3),
and the grade 3 (water-like signal in > 75% of tumor vol-
ume) was statistically associated with increased risk of local
recurrence after excision compared to grade 0 (water-like
signal < 25% of tumor volume) (P=0.0493) [41].

“Triple sign” of synovial sarcoma

In T2-weighted sequences, synovial sarcoma typically
appears as a prominently heterogeneous multi-lobed soft
tissue mass, feature that was first described by Jones et al.
[29, 30] with the name of “triple sign.”

“Triple sign” indicates the simultaneous presence, on
T2w sequences, of areas of low, intermediate and high sig-
nal intensity, result of solid cellular elements (intermediate
signal intensity), hemorrhage with fluid levels or necrosis
(high signal intensity) and fibrotic components (low signal
intensity) combination (Fig. 2).

The presence of this sign is proven to be associated with
high-grade synovial sarcomas and with a worst patients’
prognosis [42]. Tateishi et al. [42] in a retrospective analy-
sis of 30 patients (median age 27 years) with synovial sar-
coma (mean follow-up 32 months), found out that presence
of “triple sign” is significantly associated with reduction of
disease-free survival (P < 0.05).

Fig.1 Preoperative MRI of a myxofibrosarcoma deep located above
the upper margin of the right scapula (arrows) shows a “water like”
appearance with very low signal on Tlw sequence (left) and very
high signal on T2w sequence (right)
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Fig.2 MRI of a synovial sarcoma of the right forearm showed three
different signal intensity on T2w sequences with fat saturation reflect-
ing the simultaneous presence of solid cellular elements, hemorrhage
or necrosis and fibrotic regions: high signal intensity (hemorrhage,
asterisk), intermediate signal intensity (cellular elements, arrow), low
signal intensity (fibrotic component, arrowhead)

Absence of calcifications in synovial sarcoma

Intratumoral calcifications or ossifications are seen in about
30-40% of synovial sarcoma [50]. They are detectable on
plain radiograph or in more detail with CT [53]. MRI is able
to show the presence of calcifications as areas of hypoin-
tense signal in all sequences [54, 55].

Tateishi et al. [42] in their analyses of 30 synovial sar-
comas found a significant association with reduced disease-
free survival and absence of intratumoral calcifications
(P<0.01).

Signal heterogeneity in myxoid liposarcoma

Signal heterogeneity on T2w MRI sequences is generally
considered negative prognostic factor for all STS [44].

@ Springer

Anyway, this feature seems to be particularly relevant for
the prognosis of myxoid liposarcoma [56, 57].

Myxoid liposarcoma is the second most common subtype
of liposarcoma. Even if larger sizes (> 10 cm of maximum
diameter) is the most important prognostic factor in myxoid
liposarcoma, other MRI features can provide prognostic
information. Above all, it is well known that a signal hetero-
geneity on MRI in this particular liposarcoma is associated
with high-grade lesions and subsequently with poorer prog-
nosis [56, 57]. Gimber et al. [56] in a series of 31 myxoid
liposarcoma found out that there were trends toward more
heterogeneous T1-weighted and T2-weighted signal in high-
grade tumors (p=0.1 and 0.07, respectively).

New imaging tools and quantitative imaging

Among the imaging tools recently introduced hybrid posi-
tron emission tomography (PET)/magnetic resonance imag-
ing (MRI) has emerged as a useful technique that combines
the optimal tissue contrast and anatomical detail of MRI,
fundamental for STS assessment, with them metabolic imag-
ing of PET useful for prognosis prediction [58].

Quantitative parameters derived by PET (SUV) and DWI
in MRI (related to water movement in tissue and reformat
in ADC map) and their combination increase the predicting
the therapy response of STS and could improve the pre-
therapeutic plan as well as monitoring of neoadjuvant treat-
ment strategies of STS [59].

Another new promising tool is radiomics: a quantitative
approach to imaging, enhancing the existing data available,
by means of advanced mathematical analysis. Radiomics
applied to MRI, have been proved to be able to discriminate
low-grade from high-grade STS. This distinction, fundamen-
tal to assess patients prognosis, has been proved in a large
recent series of 180 miscellaneous STS [60]. Moreover, in a
study of 35 myxoid/round cell liposarcoma, radiomics analy-
ses focused on tumor shape and heterogeneity, was able to
offer prognostic information and predict metastatic relapse
[61].

Discussion and conclusion

MRI is a fundamental tool for the assessment of STS and is
considered the gold standard imaging technique. The main
general and well-established prognostic factors for STS are:
histological grade, lesion size, high level of tumor necro-
sis and metastases at diagnosis. MRI can accurately assess
size, signs of necrosis and some features that can relate to
the histological grade. Moreover, recent studies suggest that
some specific MRI features are independent prognostic fac-
tors for all of STS and others features for some specific STS
subtypes (Table 2).
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Table 2 Main MRI features
related to poor prognosis in soft

: sis in STS
tissue sarcomas

General MRI features related to poor progno-

Specific MRI features related to poor prognosis

1. Large size

2. Peritumoral enhancement
3. Sign of necrosis

4. Deep localization

5. Ill-defined margins

Undifferentiated pleomorphic sarcoma: “tail sign”
Myxofibrosarcoma: “tail sign,” high myxoid matrix content

Synovial sarcoma: “triple sign,” absence of calcifications

Myxoid liposarcoma: signal heterogeneity

The size of the lesions remains the key element that influ-
ence prognosis and treatment strategies in all STS as well
as in other different malignancies and, due to this, it should
be accurately assessed [34]. Lesions larger than> 10 cm are
usually associated with worst sarcoma specific survival but
not always with a higher risk of local recurrence [33]. The
exact size of the tumor should be accurately assessed consid-
ering the maximum diameter, not only in the axial plane, and
distinguishing exactly tumor boundaries from perilesional
oedema [34].

In a large recent series of miscellaneous STS, Crombé
et al. [44] found out that peritumoral enhancement was the
most important MRI feature related to poor prognosis, fol-
lowed by signs of necrosis and signal heterogeneity. Due to
this, radiologist should accurately evaluate not only tumoral
mass but also peritumoral regions.

Regarding specific features in STS subtypes it is well-
established that the so-called “tail sign,” a curvilinear pro-
jection along the fascial plane arising from the tumor, is
related with an increased risk of local recurrence in undif-
ferentiated pleomorphic sarcoma and in myxofibrosarcoma
and also with an higher incidence of distant metastases at
diagnosis in myxofibrosarcoma [41, 52]. It is also known
that a higher content of myxoid matrix in myxofibrosarcoma
(“water like” appearance on fluid-sensitive sequences) is
associated with an increased risk of local recurrence [32,
41].

In general, MRI signal heterogeneity of STS is a nega-
tive prognostic factor and, particularly in synovial sarcoma
the recognition of the so-called “triple sign” is important in
baseline MRI images for prediction of prognosis [42]. At
the same way signal heterogeneity is a recognized negative
prognostic factor especially for myxoid liposarcoma [56].

MRI features should be accurately evaluated and taken
into account for decision making, surgery planning and
prognostic assessment in patient with STS.
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