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Clinical Condition: Soft Tissue Masses
Variant 1: First study to order.
Radiologic Procedure Rating Comments RRL*
X-ray area of interest 9 Neges.sary. Bope and soft tissue features NS
assist in selecting second study.
CT area of interest 1 Not first study. NS
US area of interest 1 Not first study. None
NUC bone scan targeted 1 Not first study. Med
INV arthrography area of interest 1 ir;\;?s1ve, only useful for communicating 1P
MRI area of interest 1 Not indicated as first study, most often None
second study.
Rating Scale: 1=Least appropriate, 9=Most appropriate Ra;iI:fil:I:ileevel
Variant 2: Radiograph negative.
Radiologic Procedure Rating Comments RRL*
Start without contrast. If mass
MRI area of interest without contrast 9 indeterminate for malignancy, use None
contrast.
. . . ith JIf
MRI area of interest without and with Start without contrast. It mass
9 indeterminate for malignancy, use None
contrast
contrast.
US area of interest 7 With proper expertise, may be appropriate. None
CT area of interest with contrast 4 May be useful if MRI is contraindicated. NS
NUC bone scan targeted 1 Med
CT area of interest without contrast 1 NS
*Relative

Rating Scale: 1=Least appropriate, 9=Most appropriate

Radiation Level

An ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for diagnosis and treatment of specified medical
condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring physicians in making decisions regarding radiologic imaging and treatment. Generally, the complexity and
severity of a patient's clinical condition should dictate the selection of appropriate imaging procedures or treatments. Only those exams generally used for evaluation of the patient's condition are ranked.
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of this condition are not considered in this document. The availability of equipment or personnel may
influence the selection of appropriate imaging procedures or treatments. Imaging techniques classified as investigational by the FDA have not been considered in developing these criteria; however, study
of new equipment and applications should be encouraged. The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring physician
and radiologist in light of all the circumstances presented in an individual examination.
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Clinical Condition:

Variant 3:

Soft Tissue Masses

Radiograph calcified soft tissue mass.

Rating Scale: 1=Least appropriate, 9=Most appropriate

Radiologic Procedure Rating Comments RRL*
MRI area of interest without contrast 9 If n.ot demonstrated by CT to be myositis None
ossificans.
CT area of interest without contrast 9 If myositis ossificans is suspected. NS
MRI area of interest without and with 9 If not demonstrated by CT to be myositis None
contrast ossificans.
CT area of interest with contrast 4 I not mygs1t1s ossificans and MRI NS
contraindicated.
NUC bone scan targeted 1 Med
US area of interest 1 None
*Relative

Radiation Level

Variant 4:

Superficial or near joint with or without radiographic abnormalities.

Rating Scale: 1=Least appropriate, 9=Most appropriate

Radiologic Procedure Rating Comments RRL*
Start without contrast. If mass
MRI area of interest without contrast 9 indeterminate for malignancy, use None
contrast.
MRI area of interest without and with Start w1th0ut contrast.. If mass
9 indeterminate for malignancy, use None
contrast
contrast.
With proper expertise, could substitute for
US area of interest 7 MRI. Especially if ganglion is suspected, None
particularly in the wrist.
CT area of interest with contrast 4 May be useful if MRI is contraindicated. NS
NUC bone scan targeted 1 Med
INV arthrography area of interest 1 IP
CT area of interest without contrast 1 NS
*Relative

Radiation Level

An ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for diagnosis and treatment of specified medical
condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring physicians in making decisions regarding radiologic imaging and treatment. Generally, the complexity and
severity of a patient's clinical condition should dictate the selection of appropriate imaging procedures or treatments. Only those exams generally used for evaluation of the patient's condition are ranked.
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of this condition are not considered in this document. The availability of equipment or personnel may
influence the selection of appropriate imaging procedures or treatments. Imaging techniques classified as investigational by the FDA have not been considered in developing these criteria; however, study
of new equipment and applications should be encouraged. The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring physician
and radiologist in light of all the circumstances presented in an individual examination.
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Clinical Condition:

Variant 5:

Soft Tissue Masses

Abdominal or chest wall.

Rating Scale: 1=Least appropriate, 9=Most appropriate

Radiologic Procedure Rating Comments RRL*

CT area of interest with contrast 9 NS

X-ray area of interest 9 Locahzat}on, cal'm'ﬁcatlon, e?tc., important NS
for selecting additional studies.

MRI area of interest without contrast 7 May be limited due to motion artifact. None

MRI area of interest without and with 7 May be limited due to motion artifact. None

contrast

NUC bone scan targeted 4 If expertise a\(allable. Depends on the Med
specific question to be answered.

CT area of interest without contrast 4 May be 1nd19ated in specific situations NS
such as hernia.

US area of interest 1 None

*Relative

Radiation Level

An ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for diagnosis and treatment of specified medical
condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring physicians in making decisions regarding radiologic imaging and treatment. Generally, the complexity and
severity of a patient's clinical condition should dictate the selection of appropriate imaging procedures or treatments. Only those exams generally used for evaluation of the patient's condition are ranked.
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of this condition are not considered in this document. The availability of equipment or personnel may
influence the selection of appropriate imaging procedures or treatments. Imaging techniques classified as investigational by the FDA have not been considered in developing these criteria; however, study
of new equipment and applications should be encouraged. The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring physician
and radiologist in light of all the circumstances presented in an individual examination.
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SOFT TISSUE MASSES

Expert Panel on Musculoskeletal Imaging:
William B. Morrison, MD'; Murray K. Dalinka, MD?;
Richard H. Daffner, MD3; Arthur A. De Smet, MD4;
George Y. El-Khoury, MD?’; John B. Kneeland, MD¢;
B.J. Manaster, MD, PhD’; Helene Pavlov, MD%
David A. Rubin, MD’ Robert Schneider, MD'’;
Lynne S. Steinbach, MD'!; Barbara N. Weissman, MD'?;
Robert H. Haralson III, MD."

Summary of Literature Review

Imaging techniques for patients with suspected soft tissue
masses may be requested because of a painful or painless
soft tissue abnormality palpated by the patient or
physician or because of symptoms such as pain or other
complaints with no detectable mass on physical
examination. The type of imaging technique initially
selected varies depending on the history and physical
findings as well as the suspected location of the lesion. It
is well known that biopsy of a presumed soft tissue mass
without an imaging work-up is inadvisable for a number
of reasons.

There has been tremendous progress in imaging
evaluation of soft tissue masses over the years. Routine
radiographs still play an important role in identifying
certain features that may either allow the diagnosis to be
established or indicate which procedure might be most
appropriate for further evaluation. Computed tomography
(CT) and ultrasound (US) greatly improve the ability to
detect and, in some cases, characterize the nature of soft
tissue masses. With the advent of magnetic resonance
imaging (MRI), lesion detection, differentiation of normal
anatomic variants from true lesions, and characterization
of lesions has improved because of its superior soft tissue
contrast and multiple-image plane capabilities [1-4].

Routine radiography is an important first technique for
evaluating patients with suspected soft tissue abnormality,
especially those that are deep and nonpalpable. Certain
features on the routine radiograph may provide valuable
insight into the most appropriate additional studies that
may be required. For example, well-defined lucency in
the soft tissues may indicate a lipoma that could be
evaluated with either CT or MRI. Patients with subtle
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bone change or soft tissue calcification may be more
appropriately  studied with CT, because lesion
characterization may be improved with this imaging
technique [4-6]. Also, lesions arising from bone (ie,
osteochondroma or soft tissue component of a bone
tumor) can present as deep soft tissue masses clinically.

US is not frequently used for evaluating soft tissue masses
at most institutions. This technique is valuable in
differentiating cystic from solid lesions and has also been
used to study vascularity of lesions [5,7,8]. For soft tissue
prominence at a joint, US may offer a specific diagnosis
(eg, ganglion cyst, paralabral or parameniscal cyst).
However, US is not as useful for characterizing pathology
or defining the extent of true soft tissue masses [9].

Since the introduction of MRI, CT has largely been
replaced as the technique of choice for evaluating soft
tissue masses. However, in some cases, CT may still be
appropriate for evaluating soft tissue lesions. Situations
such as suspected lipoma, calcification in soft tissue
lesions seen on routine radiographs, or suspected myositis
ossificans based on clinical or radiographic data might be
better evaluated with CT. Lipomas are easily
characterized on both CT and MRI [4,6]. In addition,
patient size or location of lesion may dictate that CT
would be the preferred technique. Such locations include
the abdominal or chest wall, where motion artifact can
create suboptimal imaging with MRI [4,10]. A report of
the Radiology Diagnostic Oncology Group on 133 soft
tissue tumors suggested that MRI and contrast-enhanced
CT are comparable with reference to determining tumor
size and involvement of surrounding structures [11].

MRI has become the technique of choice for detecting
and characterizing soft tissue masses. Its improved soft
tissue contrast and multiple-image plane capabilities have
provided significant advantages for lesion conspicuity,
characterization, and determining the extent of
involvement [2-4,10,12-14]. Vascular structures can also
be more easily identified and evaluated without the need
for intravenous contrast agents [4]. Vascular structures
and neurovascular involvement are more easily defined in
20% of cases compared with CT [4]. Cortical bone
involvement by soft tissue masses can be identified
equally by both CT and MRI [2,4,10,11]. However, the
extent of marrow involvement can be difficult to
determine by CT, and there is evidence that tumor
infiltration can extend beyond the apparent margin of the
mass [15].

Though lesions are more easily detected with MRI, its
ability to differentiate benign from malignant lesions
remains controversial. Numerous studies have evaluated

and radiologist in light of all the circumstances presented in an individual examination.

An ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for diagnosis and treatment of specified medical
condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring physicians in making decisions regarding radiologic imaging and treatment. Generally, the complexity and
severity of a patient's clinical condition should dictate the selection of appropriate imaging procedures or treatments. Only those exams generally used for evaluation of the patient's condition are ranked.
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of this condition are not considered in this document. The availability of equipment or personnel may
influence the selection of appropriate imaging procedures or treatments. Imaging techniques classified as investigational by the FDA have not been considered in developing these criteria; however, study
of new equipment and applications should be encouraged. The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring physician
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MR imaging features of soft tissue lesions [1,11,14-23].
Reports discussing correct histologic diagnosis or
differentiating benign from malignant lesions describe
accuracy ranges from 24%-90%. Though imperfect, the
superior soft tissue contrast provided by T2-weighted MR
images provides features that are useful for characterizing
lesions. Malignant lesions are heterogeneous (72%-94%),
larger (90% > 33 mm), and more frequently involve bone
and neurovascular structures [2,10,14]. The pattern of
gadolinium enhancement may help identify some lesions
as malignant, such as myxoid liposarcoma, and has shown
utility in evaluating aggressiveness of vascular and
lipomatous masses [18,19].

Contrast is useful for identifying cystic and necrotic
components of soft tissue masses, helping to characterize
lesions and identifying solid areas for biopsy. Dynamic
gadolinium enhancement characteristics may be useful,
but there is overlap between benign and malignant lesions
[20,21]. Advanced MRI techniques such as spectroscopy
and diffusion-weighted imaging have potential for
differentiating benign from malignant lesions but need
more refinement [6,22-24]. Even when MRI cannot
characterize the type of lesion, it remains very useful for
percutaneous biopsy and surgical planning.

Radionuclide studies are not indicated in most situations
for evaluation of soft tissue masses. Techniques such as
PET scanning have been used mainly for evaluating
metastatic disease and follow-up of treated lesions.

Arthrography or invasive techniques are also rarely
indicated, if at all, for evaluating soft tissue masses.
Popliteal cysts or communicating cystic lesions can be
identified by introducing contrast material into the joints.
However, this is not a well accepted and is rarely
performed today. With few exceptions, such as AV
malformations or hemangiomas, angiography is also not
frequently performed for the detection or staging of soft
tissue lesions [5].

Anticipated Exceptions

As a general rule, MRI is the technique of choice for
evaluating patients with suspected soft tissue masses
[2,10,12,14]. There are some exceptions where other
techniques may be of equal or greater value. CT may be
of greater value in patients who demonstrate subtle
cortical bone evolvement or soft tissue calcifications on
routine radiographs. Patient size, patients with certain
metallic or electrical implants, claustrophobic patients,
and patients who are unable to remain motionless
(because of pain, Parkinson's disease, etc.) for the length
of an MRI examination may have to be studied with an
alternate technique. CT would be selected in most
situations.
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