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Introduction

MRI is the method of choice for the diagnostic workup of soft tissue lesions. Several studies have
proved the ability of diffusion-weighted imaging (DWI) and apparent diffusion coefficients (ADC)
to investigate the histological features of soft tissue tumors. However, its diagnostic potential
is still questionable in avoiding unnecessary invasive maneuvers like biopsy or surgery owing
to some overlapping characteristics between benign and malignant lesions.

Objective

The study aimed to evaluate the quantitative performance of the ADC and the qualitative
performance of DWI in the differentiation between benign and malignant soft tissue lesions.
Patients and methods

A total of 50 patients with a histologically proof of newly diagnosed primary soft tissue tumors
were retrospectively included in the study. All patients underwent MRI with DWI with sensitivities
of b values (50, 400, 800, and 1000 s/mm?). ADC values of the solid components of these
tumors were obtained and were correlated with the histopathological results.

Results

The mean ADC value of the benign soft tissue lesions was 1.52 x 10-* mm?/s, with a range
of 0.4-2.6 x 10~° mm?/s, and for the malignant soft tissue lesions was 0.78 x 10-* mm?/s, with
a range of 0.5-2.02 x 10-* mm?/s. The cutoff of mean ADC was 0.86 x 10-* mm?/s, which
showed the highest specificity (97.22%) and accuracy (94.55%).

Conclusion

Using quantitative ADC value to standard MRI can improve the diagnostic accuracy of
differentiating malignant and benign soft tissue lesions. It is considered as an attractive
noninvasive diagnostic tool, except for myxoid and lipid-rich neoplasms, which showed an
overlap of ADC values.
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Background

Differentiation between benign and malignant soft
tissue tumors is still a common problem in imaging

Functional and metabolic imaging techniques such
as diffusion-weighted image (DWI) with apparent
diffusion coeflicient (ADC) analysis potentially

improved the characterization of soft tissue

and clinical practice. Furthermore, it is very crucial
to choose an appropriate management plan before
the surgical approach [1,2]. The soft tissue tumors
have characteristic internal components, consisting of
interstitial tissues, such as collagen fibers, mucinous
fluid, and myxoid materials, in addition to tumors
cells, which affect their morphological and functional
imaging [3,4]. Although MRI is widely used in
evaluating and diagnosing soft tissue tumors, using
the conventional imaging protocols does not fully
identify malignancy in considerable proportion of
patients [5,6]. This is because of some similarity of
MRI appearances between benign and malignant
soft tissue tumors in the size, margin, location,
depth, signal intensities, and contrast-enhancement,
which diminished its differentiation potential [6,7].

tumor [5-7]. Visual analysis of DWI is very sensitive in
the detection, but it is not useful for full determination
of the malignancy differentiation [8-10]. Quantitative
DWTI with ADC analysis can be more helpful in this
concern. The ADC values had been reported to be
significantly higher in benign than in malignant soft
tissue lesions [11]. However, many authors reported
an overlap between ADC values of benign and
malignant soft tissue lesions [8,12]. In addition, DWI
and ADC are also helpful in predicting the tumor
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subgroup regarding the myxoid, fat, or hemosiderin
components [13,14].

The current study aimed to evaluate the quantitative
performance of the ADC and the qualitative
performance of DWI in the differentiation between
benign and malignant soft tissue lesions.

Patients and methods

A total of 50 patients were retrospectively included in
the study, in a period from October 2017 to October
2019. All patients were newly diagnosed with a primary
soft tissue tumor with known histopathological type
and underwent MRI study that included DWI and
ADC map (with diffusion sensitivities of & values: 50,
400, 800, and 1000 s/mm) as inclusion criteria. The
exclusion criteria were unavailable histopathological
data, recurrent tumors, secondary tumors, and
previous or concomitant exposure to chemotherapy
or radiotherapy. Ethics approval and consent were
considered and informed written consent was taken
from all subjects.

MRI protocol

MR studies were conducted with a 1.5-T
MRI(Philips-Achieva,Netherlands)andpostprocessing
analysis was done using Philips-Extended MR
workstation. All cases were examined in supine
position by using suitable body or surface coils which
were used according to the site and extent of the lesion.
Sequences were carried through out in axial, coronal,
and sagittal planes, with slice thickness of 5-10 mm,
interslice gap of 1-2 mm, field of view of 20-40 cm,
and matri x 128 x 256. TIWI: (TR/TE = 500/14 ms;
NEX =1-2),T2 WI: (TR/TE = 2000-4000/30-90 ms
NEX = 3), STIR: (TR/TE = 1420-1680/20—40 ms,
inversion (TI)=150), and post contrast TIWI and T1
fat suppression with Gadolinium DPTA.

Diffusion-weighted MR imaging

DWI were obtained using a single-shot echo-planar
imaging  diffusion-weighted sequence (TR/TE/
NEX: 2200/75 ms/2-3) with diffusion sensitivities of
b values (50, 400, 800, and 1000 s/mm?). Sections of
5 mm thickness, interslice gap of 1 mm, field of view
240-400 mm, and 128 x 256 matrix were used for all
images. Scanning time was about 120 s. The number of
slices varied from one patient to another, chosen in a
manner that covered the entire tumor with an extraslice
in each direction.

DWI and ADC map were generated followed by the

application of a region of interest for each lesion. DW1Is

were assessed for qualitative assessment into restricted
and facilitated. ADC map generated from DWI was
used for quantitative assessment of lesions, which was
done by application of region of interest in areas that
showed high signal intensity of diffusion restriction
on DWI (areas of calcification, cystic degeneration,
hemorrhage, and blood vessels were avoided, guided by
conventional sequences).

Statistical analysis

Statistical analysiswas done in terms of mean, minimum,
and maximum ADC using y* test, the mean ADC
values of malignant and benign lesions were calculated.
Data were analyzed to test the statistical significance
between ADC values. Differences in ADC values
between malignant and benign soft tissue masses
were evaluated using Student 7 test. P values less
than 0.05 were considered as statistically significant
at 95% confidence interval. The receiver operating
characteristic curve was drawn to detect the cutoft
point used to differentiate malignant from benign soft
tissue masses, with calculation of sensitivity, specificity,
accuracy, positive predictive value, negative predictive
value, and area under the curve (AUC).

Results

The current study included 50 patients (23 males
and 27 females) with soft tissue masses (33 benign
and 17 malignant). Regarding the age distribution,
eight (16%) patients were below 20 years, 18 (36%) were
from 20 to 40 years, whereas the remaining 24 (48%)
were above 40 years. No age or sex predominance was
noted. Lower limbs were the most common location
regarding both benign and malignant lesions, found
in 30 (60%) patients, followed by the upper limbs by
13 (26%) patients and pelvic bone by six (12%), and
lastly one (2%) patient was affected at the trunk.

The number of benign lesions, pathological types,
and their ADC values (mean, minimum, maximum)
are illustrated at Table 1, and malignant lesions are
illustrated in the same manner in Table 2.

As for the benign soft tissue lesions, hemangioma
was the most frequent pathological type, as it was
represented by eight patients, followed by fibromatosis
by five patients, then cavernous hemangioma by three
patients. The study also included four cases of chronic
organized abscesses and four cases of complicated cystic
lesions (two ganglion cysts, lymphangia, and Baker’s
cyst) (Table 1). The mean ADC value of benign lesions
ranged from 0.4 x 107 to 2.6 x 10~ mm?/s, where
the highest mean ADC value was seen in Baker’s
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Table 1 Number, pathological types, and apparent diffusion coefficient values (mean, minimum, and maximum) of benign

lesions

Soft tissue lesions

Number 33 Mean ADC valuex10-2 mm?/s Minimum ADC valuex10-2 mm?/s Maximum ADC valuex10- mm?/s

Hemangioma 8 2.34

Desmoids fibromatosis 5 1.42
Cavernous hemangioma 3 1.88
Neurofibroma 2 1.58
Schwannoma 1 1.47
Myxoid neurofibroma 1 2.2
Giant cell tumor of 2 0.9
tendon sheath

Intraarticular 1 1.5
angiofibrolipoma

Lipoma 1 0.4
Benign fibrous 1 1.6
histiocytoma

Lymphangioma 1 2.2
Ganglion cyst 2 1.9
Complicated Baker’s 1 2.6
cyst

Chronic pyogenic 4 1.2
abscess

1.7 2.49
1.25 1.61
1.6 2.44
1.41 1.98
1.39 1.88
1.9 2.3
0.82 1.1

1.2 1.9
0.3 0.7
1.22 2.1

2.1 2.41
1.8 2.3
2.4 2.8
1.08 1.89

ADC, apparent diffusion coefficient.

Table 2 Number, pathological types, and apparent diffusion coefficient values (mean, minimum, and maximum) of malignant

lesions

Soft tissue lesions Number 17 Mean ADC valuex10-2 mm?/s

Minimum ADC valuex10-2 mm?/s

Maximum ADC valuex10-* mm?/s

Soft tissue sarcoma 5 0.71
Rhabdomyosarcoma 3 0.77
Spindle cell tumor 3 0.71
Malignant peripheral 2 0.8
nerve sheath tumor

Malignant fibrous 1 0.7
histiocytoma

Myxofibrosarcoma 1 2.02
Malignant round cell 1 0.86
tumor

Lymphoma 1 0.5

0.66 0.82
0.70 0.88
0.66 0.80
0.75 0.87
0.6 0.8
1.88 2.2
0.7 0.95
0.4 0.65

ADC, apparent diffusion coefficient.

cyst by 2.6 x 10° mm?*/s, and then hemangiomas by
2.34 x 1073 mm?/s, whereas the lowest ADC value was
in lipoma by 0.4 x 10 mm?/s.

Regarding the malignant soft tissue masses, soft
tissue sarcoma was the most common pathological
type by five patients, followed by rhabdomyosarcoma
and malignant spindle cell tumor by three patients
for each (Table 2). For malignant soft tissue tumors,
mean ADC values ranged between 0.5 x 10~ and
2.02 x 10~ mm?s. The lowest ADC value was seen in
lymphoma by 0.5 x 10~ mm?s, and the highest ADC
value reached surprisingly 2.02 x 10 mm?*/’s, which

was seen in myxofibrosarcoma (Table 2).

'The mean, minimum, and maximum ADC values for
soft tissue lesions are illustrated in Table 3.

Regarding the average of the mean, minimum, and
maximum ADC values of benign and malignant
soft tissue lesions, there was a significant difference

in the values as shown in Table 3, with significant
P values (<0.001). The mean ADC value of benign
soft tissue lesions was 1.52 x 10 mm?/s, with a
range from 0.4 x 107 to 2.6 x 10° mm?s. The
mean ADC of malignant soft tissue lesions was
0.78 x 10” mm?s, with a range from 0.5 x 107 to
2.02 x 107 mm?*’s. Other benign lesions like benign
myxoid neurofibroma (Fig. 1) showed relatively high
mean ADC of 2.2 x 10° mm?/s, whereas others
showed ADC values close to the mean value such as
intraarticular angiofibrolipoma (1.5 x 107 mm?s)
(Fig. 2). In the same manner, some malignant tumors
reveled values near the mean ADC like malignant
peripheral nerve sheath tumor (Fig. 3) and malignant
round cell tumors by 0.8 x 10~ and 0.86 x 10~ mm?/s,
respectively, whereas others like lymphoma showed
much lower than the mean ADC by 0.5 x 10~ mm?s.

Qualitative analysis of diffusion images had been
done with b values of 50, 400, 800, and 1000 s/mm?

for all cases and reveled restriction of all malignant
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Figure 1

Figure 2

(a) Axial STIR WI. It shows high Sl lesion within right gluteal muscles
with adjacent soft tissue edema. (b) Axial TIWI, low SI. (c) Sagittal
T2 WI. High SI of near fluid signal, (d—g) DWI at b value of 50,
400, and 1000 s/mm? showing more or less facilitated diffusion
on higher b values. (h) ADC map with ADC value calculated
measuring + 2.2 x 103 mm?/s, with minimum ADC of 1.9 and maximum
ADC of 2.3 x 10-* mm?2. Biopsy was done by complete surgical excision
biopsy and revealed benign myxoid neurofibroma. ADC, apparent
diffusion coefficient; DWI, diffusion-weighted imaging.

Table 3 Mean, minimum, and maximum apparent diffusion
coefficient values for soft tissue lesions

Benign (n=36) Malignant (n=19) P
Mean ADC
Mean 1.52x103 mm?/s 0.78x107% mm?/s 0.001
Range 0.4-2.6 0.5-2.02
Minimum ADC
Mean 1.2x10° mm?/s 0.67x107° mm?/s 0.001
Range 0.3-2.4 0.4-1.88
Maximum ADC
Mean 1.91x10° mm?%/s 0.93x10°% mm?/s 0.001
Range 0.7-2.8 0.65-2.2

ADC, apparent diffusion coefficient.

soft tissue lesions, with significant P value (0.001).
However, for benign lesions surprisingly, only 45.5% of
them showed facilitated diffusion as in benign myxoid
neurofibroma (Fig. le-g), whereas a large percentage of
them (54.5%) showed restriction, such as intraarticular
angiofibrolipoma (Fig. 2e—g), hemangiomas, chronic

(a) Sagittal STIR WI. Shows a medially located intraarticular high Sl
lesion with no adjacent bone marrow or soft tissue edema. (b) Axial
T2 WI, high SI. (c) Sagittal T1WI, iso to low Sl relative to muscles.
(d) Sagittal TIWI postcontrast shows faint patchy enhancement.
(e—g) DWI at b value of 50, 400, and 1000 s/mm? showing restricted
diffusion. (h and i) ADC map showing T shine-through artifact with
ADC value calculated measuring + 1.5 x 10-* mm2/s, with minimum
ADC 1.2 and maximum ADC 1.9 x 10-* mm?/s. Postoperative surgical
excisional biopsy revealed intraarticular angiofibrolipoma. ADC,
apparent diffusion coefficient; DWI, diffusion-weighted imaging.

pyogenic abscesses, and desmoids fibromatosis.
However, all of them showed mean ADC value above

1.2 x 1073 mm?/s, either restricted or facilitated.

Moreover, the cutoffs between benign and malignant
lesions of each (mean, minimum, maximum) ADC
were estimated and illustrated in Table 4.

The cutoff of average mean ADC value was
0.86 x 10~ mm?*/s, with sensitivity, specificity, positive
predictive value, negative predictive value, accuracy,
and AUC of 89.47, 97.22, 94.4, 94.6, 94.55, and
0.926%, respectively. However, the cutoff of average
minimum ADC was 0.78 x 10~ mm?/s, with sensitivity,
specificity, positive predictive value, negative predictive
value, accuracy, and AUC of 89.47, 88.89, 81, 94.1,
89.09, and 0.895, respectively. Moreover, the cutoft

of average maximum ADC value was 1 x 10~ mm?%s,
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Table 4 Values for receiver operating characteristic curves for mean, minimum, and maximum cutoff between benign and

malignant lesions

ADC value Cutoff Sensitivity Specificity PPV NPV Accuracy AUC
Mean ADC 0.86x10°° mm?/s 89.47 97.22 94.4 94.6 94.55 0.926
Minimum ADC 0.78x107% mm?/s 89.47 88.89 81.0 94.1 89.09 0.895
Maximum ADC 1x10-3 mm?%/s 94.74 91.67 85.7 971 92.73 0.947

ADC, apparent diffusion coefficient; AUC, area under the curve; NPV, negative predictive value; PPV, positive predictive value.

Figure 3

(a) Coronal STIR WI shows a huge heterogeneous high Sl lesion,
involving anterolateral aspect of left thigh muscles with adjacent soft tissue
edema. (b) Axial T2 WI: high Sl lesion with areas of cystic degeneration.
(c) Coronal T1WI: iso Sl to adjacent muscles with bright foci suggesting
hemorrhage. (d) Sagittal T1WI: postcontrast, showing heterogeneous
enhancement. (e—h) DWI at b value of 50, 400, and 1000 s/mm? showing
restricted diffusion. ADC map with ADC value calculated measuring
mean: 0.8 x 10> mm?s, with minimum ADC 0.75 x 10* mm?s and
maximum ADC 0.87 x 10-° mm?/s. Histopathological study revealed
malignant peripheral nerve sheath tumor. ADC, apparent diffusion
coefficient; DWI, diffusion-weighted imaging.

with sensitivity of 94.74%, specificity 91.67%, positive
predictive value 85.7%, negative predictive value 97.1%,

accuracy 92.73%, and area AUC of 0.947.

The cutoff of mean ADC showed the highest specificity
and accuracy, whereas the cutoff of maximum ADC
showed highest sensitivity.

Discussion

The differentiation between benign and malignant
soft tissue lesions is very important for appropriate
management planning before surgical approach.
MRI plays a fundamental role in the preoperative
workup to evaluate tumor morphology, extent, and

anatomical relationship with adjacent structures
such as neurovascular bundles, joints, and bone
marrow [12,15]. Previous studies demonstrated
that conventional MRI was adequate regarding
the tumors size, central necrosis, and signal
heterogeneity. However, it is challenging alone in
malignant or benign differentiation because of the
overlap between them in imaging findings [7,15,16].
The quantitative assessment of water diffusion in
tissues is expressed as ADC values; consequently,
it provides a different tissue delineation more than
that attained by conventional MR techniques.
Although the values of DWI in assessing soft tissue
tumors have been widely investigated, its role is still
questionable for evaluation owing to the ADC value
overlap between benign and malignant lesion, and its
role to exclude the diagnostic invasive maneuver is

still questionable [12-16].

The current study used the single-shot echo-planar
imaging owing to rapid acquisition that reduces
motion artifacts [17].

'The current study demonstrated a significant difference
in the mean, minimum, and maximum ADC values
between benign and malignant, with significant
Pvalues (<0.001), and this was also reported by previous
studies [13,18]. The mean ADC value of benign soft
tissue lesions in current study was 1.52 x 10~ mm?/s
and for malignant was 0.78 x 10~ mm?/s.

These results were in line with Pekcevik ef a/ [19] who
reported 1.34 x 10 mm?/'s as a mean of benign and
0.85 x 10~ mm?/s of malignant. In the same order, Oka
etal.[20]reportedamean ADCvalueof1.55x10~ mm?/s
for benign lesions, which was significantly higher than
of malignant (0.92 x 10~ mm?s) without any overlap.
Some studies reported slightly higher mean ADC
value for both benign and malignant of (1.71 x 1073
and 1.0 x 10° mm?s, respectively), but it still
showed a statistically significant difference between

them [12,21].

The significant difference between benign and
malignant mean ADC attributes to the increased
diftusion of water molecules in the extracellular spaces
in benign lesions as compared with that of malignant
soft tissue masses, which were expressed by higher
ADC values [7] However, the slight variation of mean
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ADC among studies might be owing to different
pathological types of tumors in each study.

On the contrary, another study conducted on 29
lesions found no significant difference between these
two groups, and this might be owing to their smaller
sample size [22].

Regarding cases of soft tissue hemangioma, the
average mean ADC value was 2.34 x 10 mm?s.
This was convergent with Hassanien ez a/. [23] and
other studies [24] who reported ADC value of
2.65 x 107 mm?/s, whereas other studies reveled lower
ADC values in hemangioma of 1.1 x 107 mm?%s.
'This low ADC value in some hemangiomas might be
owing to abundant fibrous tissue and thrombosis in
its vascular spaces, which causes reduction of its ADC

values [22].

As for cavernous hemangioma, the mean ADC value
was 1.88 x 1073 mm?/s. This was somewhat near to the
various studies, such as Robba ez a/. [8], who reported
1.68 x 1073 mm?*/s, and more than Pekcevik ef a/ [19],
who reported 1.3 x 10~ mm?/s, whereas it was lower
than other study, which reported 2.2 x x10~* mm?/s [23].
This close variation of the mean ADC among these
studies may be owing to the variability in the amount
of the thrombosed vessels among the cavernous
hemangiomas [22].

The current study included four cases of organized
chronic abscesses, which revealed high ADC values of
1.34 x 103 mm?/s. This was near to Wu ez a/. [20,25]
who reported 1.56 x 10 mm?/s; this differentiated it
from the soft tissue sarcoma in spite of the restricted
DWI. These findings were also in line with previous
studies, which stated that abscess has restricted
diffusion with high ADC value, owing to high viscosity
of its content caused by pus, inflammatory cells, and
granulation tissue [26].

'The desmoid fibromatosis in the current study revealed
restricted diffusion but high mean ADC value of
1.35 x 102 mm?/s, and minimum and maximum
ADC values of 1.22 x 107 and 1.49 x 103 mm?/s,
respectively. ‘These were close to the results of a
recent study of Zeitoun ez al. [27], in which the mean
and minimum ADC values were 1.41 x 10 and
0.79 x 107 mm?/s, respectively. Other studies reported
that the mean ADC of fibromatosis ranged from
1.2 t0 1.9 x 10° mm?/s [5,27,28].

'The predominance of high signal intensity on DWIs,
whether purely or mixed, is indicative of fibromuscular
tissue and mature fibrous tissue, which decreased water
molecules’ diffusibility and vice versa [29].

'The lowest mean ADC value of benign lesions was found in
lipoma by 0.3 x 10~ mm?/s; however, it was not conflictive
because it has a classic appearance in conventional MRI.
Many studies reported the same low ADC value, which
was similar or lower than those of malignant soft tissue
masses, with an average ADC value of 0.31 x 107
mm?/s [23]. Einarsdéttir e# al. [22] reported overlapping
between benign and malignant lipomas, where restricted
diffusion is present. This fact caused the difficult malignant
differentiation and detection of malignant transformation

of benign lipomas using ADC values.

Giant cell tumor of tendon sheath showed mean ADC
value of 0.9 x 10~ mm?/s in spite of being benign.
These results are compatible with those of Nagata
et al. [12] who explained that Giant cell tumor of
tendon sheath (GCTs). of the tendon sheath contain
histiocytic mononuclear cells, multinucleated giant
cells, xanthoma cells, and collagenous strands. These
characteristics probably contribute to reducing the
extracellular space and the concomitant decrease in

ADC value [12].

'The current study included two cases of myxoid tumors,
one of them was benign myxoid neurofibroma, which
showed facilitated diffusion with cyst like appearance
and reported a mean ADC value of 2.2 x 10~ mm?%s,
and the other one was high grade myxofibrosarcoma,
which showed restricted diftusion with T2 shin
through and ADC value of 2.02 x 107 mm?s. So
there was no significant difference between benign
and malignant myxoid lesions. Many previous studies
revealed that myxoid-containing soft tissue tumors have
significantly higher ADC values than the nonmyxoid
because of the presence of myxoid matrix, high mucin,
and low collagen content, resembling a high water
content lesion [1,28]. Therefore, DWI and ADC were
incapable in differentiating benign from malignant as
both of them revealed high ADC value. Einarsdéttir
et al. [22] used multishot echo-planar DWI sequence,
and it was also not useful to differentiate between
benign and malignant myxoid tumors.

Among the malignant lesions, the lowest mean ADC
was detected in lymphoma by 0.45 x 10~ mm?/s, and
these findings are compatible with Nagata ez a/. [30]
who reported that lymphoma showed ADC values
significantly lower even than sarcomas. As it is well
known that lymphoma has a very high cellularity and
elevated nuclear to cytoplasm ratio, so there is lower
diftusivity of water molecules, thereby increasing DWI
signal intensity of lymphomatous lesions [8,31,32].

'The mean ADC value of malignant tumors in our study
was 0.78 x 10 mm?/s. This was in line with several
studies such as Hassanien ez a/ [23] who reported
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0.71 x 10-* mm?/s and near to those of Oka ez al. [20]
who reported of 1.02 x 103 mm?s.

The mean ADC cutoft value between benign and
malignanttumorsin currentstudywas0.86 x 10~ mm?/s.
This result was convergent with Teixeira ez al. [6] who
reported 0.91 x 10~ mm?*/s and lower than Hassanien
et al. [23] who reported 1.2 x 10> mm?/s; this variation
may be owing to different ratios between numbers of
benign and malignant tumors included in these studies.

'The cutoff of mean ADC values between benign and
malignant showed the highest specificity and accuracy
whereas cutoff of maximum ADC showed highest
sensitivity. Therefore, it is recommended to rely on
the mean ADC value more than the minimum and
maximum. Moreover, the qualitative performance
of DWI, either facilitated or restricted, was not
valid for benign lesions, whereas large percentage of
them (54.5%) showed restriction. This is because of
its distinctive internal components such as collagen
fibers, mucinous fluid, or myxoid materials, so relying
on qualitative performance of diffusion as indicator for
malignancy in soft tissue tumors was not reliable.

The limitations of current study were the wide range
of pathologies either neoplastic or inflammatory, the
different age groups, and the susceptibility artifacts;
the latter is considered as major limitation of any
single-shot echo-planar imaging study, particularly at
tissue interfaces, such as air or bone and soft tissue.

Conclusion

Quantitative DWI improves the diagnostic accuracy of
standard MRI in distinguishing benign from malignant
soft tissue tumors. It may reduce unneeded invasive
maneuver. However, its role was limited in fat and
myxoid rich tumors owing to significant overlapping
between benign and malignant lesions.
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