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Variant 1: Palpable abdominal mass. Suspected intra-abdominal neoplasm. Initial imaging.
Procedure Appropriateness Category Relative Radiation Level

CT abdomen with IV contrast Usually Appropriate S
US abdomen Usually Appropriate 0]
MRI abdomen without and with IV contrast May Be Appropriate 0]
CT abdomen without IV contrast May Be Appropriate (PoIPoLe)
MRI abdomen without IV contrast May Be Appropriate O
CT abdomen without and with IV contrast Usually Not Appropriate SO
FDG-PET/CT skull base to mid-thigh Usually Not Appropriate SO
Radiography abdomen Usually Not Appropriate @
Fluoroscopy contrast enema Usually Not Appropriate POl
Fluoroscopy upper GI series Usually Not Appropriate OO
E:)?:é?;gﬁgﬁ;ggiﬁghl series with small Usually Not Appropriate DO®

Variant 2: Palpable abdominal mass. Suspected abdominal wall mass. Initial imaging.
Procedure Appropriateness Category Relative Radiation Level

US abdomen Usually Appropriate o]
CT abdomen with IV contrast Usually Appropriate DO
MRI abdomen without and with IV contrast Usually Appropriate O
MRI abdomen without IV contrast May Be Appropriate O
CT abdomen without IV contrast May Be Appropriate
CT abdomen without and with IV contrast Usually Not Appropriate SO®
FDG-PET/CT skull base to mid-thigh Usually Not Appropriate BO®
Radiography abdomen Usually Not Appropriate 1)
Fluoroscopy contrast enema Usually Not Appropriate SO
Fluoroscopy upper GI series Usually Not Appropriate L)
tlf;ﬁgi;)_stch(;]é))}tfl ;lll)per GI series with small bowel e ey
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Summary of Literature Review

Introduction/Background

Pathology associated with palpable masses in adult patients is extensive, and subcategorization is often helpful.
Palpable abdominal masses can often be characterized by physical examination as arising from the abdominal
cavity or abdominal wall. The differential diagnosis for each location is broad. For abdominal cavity masses, the
differential includes neoplasms from a solid organ or viscera and abdominal aortic aneurysms. Additionally,
distension from constipation, bowel obstruction, or volvulus may present as a palpable mass. For abdominal wall
masses, considerations include lipomas, hematomas, lymph nodes, endometriomas, and hernias. This article
focuses on palpable masses arising in the abdominal region. The imaging approach to soft-tissue masses in the
extremities is also covered in the ACR Appropriateness Criteria® on “Soft-Tissue Masses” [1]. Evaluation of
pulsatile abdominal mass is discussed in the ACR Appropriateness Criteria® on “Pulsatile Abdominal Mass,
Suspected Abdominal Aortic Aneurysm” [2]. Evaluation of suspected pelvic mass in female patients is discussed
in the ACR Appropriateness Criteria® on “Clinically Suspected Adnexal Mass, No Acute Symptoms” [3].
Palpable abdominal masses in pediatric patients present unique differential diagnoses and require further imaging
consideration. This article only includes the workup of palpable masses in adult patients.

Discussion of Procedures by Variant
Variant 1: Palpable abdominal mass. Suspected intra-abdominal neoplasm. Initial imaging.

Little has been written about the use of imaging in evaluating palpable abdominal masses since the 1980s.
Newer reviews and case reports have focused on evaluation of specific masses using CT, ultrasound (US), and
MRI. Radiography of the abdomen and fluoroscopy play a limited role in the diagnosis and workup of a palpable
intra-abdominal mass.

CT Abdomen

There have been no recent studies on the diagnostic yield of CT for abdominal masses; however, it is widely used
and assumed to be accurate in patients presenting with varying pathologies that may cause an abdominal mass [4-
7]. Most data on diagnostic accuracy stem from studies that are >30 years old. In a controlled trial from 1981 by
Dixon et al [8], CT established diagnosis more quickly and reduced inpatient workup times in patients with
abdominal masses when compared against conventional radiography and workup. In another study from 1984 by
Williams et al [9], CT demonstrated high positive predictive value (99%) and negative predictive value (97%) for
determining the presence or absence of a mass and correctly identified the organ of origin in 93% of patients with
palpable abnormalities on clinical examination. The Dixon et al [8] study demonstrated that, compared with
strategies not using CT, the use of CT can result in savings in time for diagnosis. Accordingly, when US
findings are indeterminate, CT imaging should be obtained in a timely manner.

Organomegaly (ie, enlargement of the liver, spleen, or kidneys), may present with a palpable mass. The
differential diagnosis is lengthy, including lymphoma, primary organ disease, metastatic disease, extramedullary
hematopoiesis, granulomatous disease, and infections. CT can provide clues to help narrow the differential
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diagnosis, although biopsy is often warranted [6,10]. CT is considered safe and effective for guiding percutaneous
biopsies if the pathology can be visualized and the operator has knowledge of technical parameters, such as the
need for breath holding, triangulation methods, gantry angling, and appropriate patient positioning [11-13]. There
are no recent studies that specifically address the question of whether CT should be performed with or without
intravenous (IV) contrast for a palpable mass. Acquisition of CT both with and without contrast does not
generally add diagnostic value. Although available evidence and experience generally supports the
appropriateness of CT with IV contrast over that of noncontrast CT for evaluation of intra-abdominal organs and
pathology [12,14,15], the use of noncontrast CT may be of value in some circumstances.

US Abdomen

US has many positive attributes and is a useful tool for detecting and diagnosing potential intra-abdominal masses
[4-6,16-19]. In a retrospective study including 104 patients with palpable masses referred for US evaluation, 69
had a correlative mass and US correctly identified the organ of origin in 88% of patients [17]. The 3 cases where
the organ of origin was not positively identified were all masses arising in the pelvis (endometriosis, uterine
fibroids, and ovarian tumor), which were later defined on CT. Despite the failure in these cases, the positive
predictive value was 99% and negative predictive value 97% for identifying or excluding a mass. The one false-
negative case was a patient with palpable mass on examination who had a negative US but subsequently positive
CT demonstrating transverse colon cancer. The accuracy for identifying the organ of origin ranges from 88% to
91%, and 77% to 81% for correctly suggesting the underlying pathology [16,17,20,21].

Although highly accurate, US visibility of the abdominal cavity may be limited because of bowel gas and body
habitus. On the other hand, US has the benefit of real-time imaging. This can be very advantageous in the setting
of palpable abnormality, providing additional information, such as tenderness, direct correlation, and dynamic
changes like Valsalva maneuvers, when assessing for hernias. Studies have suggested that portable US units may
improve diagnostic accuracy for detecting organomegaly [22] and may help to determine the need for additional
diagnostic testing with a sensitivity of 91% and specificity of 83% [23]. US is considered highly useful for real-
time guidance for biopsy and establishing definitive diagnosis [11,12].

MRI Abdomen

No comparative studies are available in the literature; however, there are several potential advantages to MRI that
may advocate for its use in some instances. MRI possesses very high soft-tissue contrast, allowing depiction and
differentiation of cystic structures, soft-tissue components, fat, and blood products [10]. This can be especially
useful for defining benign from malignant lesions in organs such as the adrenal glands, kidneys, ovaries, and liver.
Although MRI offers potential advantages, its exact performance in evaluating palpable masses relative to US
and CT remains unclear given the absence of data; however, it is likely at least comparable. Although not always
a first-line option, MRI can be very useful as a second-line imaging modality to further evaluate indeterminate
masses detected on CT or US. Similar to CT, there is no evidence evaluating the utility and added benefit of IV
contrast versus noncontrast MRI in the setting of a palpable intra-abdominal mass. Experience and evidence
related to solid organ evaluation (liver, pancreas, and kidneys) suggests that IV contrast improves visualization of
normal organs and pathology. However, there is some value in noncontrast MRI as it may still depict soft-tissue
structures and delineate a mass.

Radiography Abdomen

Radiography is often not sufficient as a first step in evaluation of a palpable mass and hence the acquisition of
cross-sectional imaging would likely be required for diagnosis regardless of the results of the radiograph
[24,25]. Radiography may also be considered as a first step in rare situations. If the patient reports constipation,
a radiograph could be used to confirm that diagnosis or to offer alternative diagnosis, such as bowel obstruction
[26,27].

Fluoroscopy Procedures (Contrast Enema, Upper GI Series, Small-Bowel Follow-Through)

Fluoroscopy studies, such as contrast enema, upper gastrointestinal (GI) series, and small-bowel follow-through
(SBFT), are usually not first-line imaging studies for palpable masses in adults. However, they may be used to
further characterize associated degree of obstruction or abnormalities in GI function or transit [28]. As
extraluminal findings are commonly not evaluated by contrast enema or upper GI series, additional imaging
may be required even if an intraluminal mass is detected.
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FDG-PET/CT Skull Base to Mid-Thigh

In the absence of a known diagnosis, there is a very limited role for fluorine-18-2-fluoro-2-deoxy-D-glucose
(FDG)-PET/CT in patients with palpable abnormalities. There is no literature to support its use as an initial
imaging modality. The main role of FDG-PET/CT would be to stage a known neoplasm, potentially presenting
with a new palpable abnormality.

Variant 2: Palpable abdominal mass. Suspected abdominal wall mass. Initial imaging.

The annual incidence of benign soft-tissue masses is approximately 3,000 per million population [29]. The rate of
malignancy ranges from 5% to 42% in large series [30,31]. Clinical evaluation and history are important for
developing a differential diagnosis, with features of large size, location within the abdominal cavity, growth, and
recurrence at an excision site in a patient with a history of malignancy all raising suspicion of malignancy [31].
Imaging often plays a central role in further narrowing the differential diagnosis and guiding management.
However, similar to Variant 1, there are few recent studies, and the overall quality of the literature is poor and
primarily focused on specific disease processes rather than a diagnostic approach to palpable masses [32-36].

The differential diagnosis related to the abdominal wall includes soft-tissue neoplasms of the skin, muscle, fat,
bone, and vasculature. Additionally, hernias, congenital abnormalities, hematomas, and infections may present as
abdominal wall masses. Differentiation of tissue components, such as blood products, fat, and vascularity, is
important for narrowing the differential diagnosis and defining the relationship of the mass to tissue planes and
structures is imperative in guiding management.

US Abdomen

Although no recent studies have evaluated the diagnostic accuracy of US specifically for abdominal wall masses,
it is typically considered a first-line imaging modality [29,30,32]. This is due to the many advantages of US, such
as capability of real-time imaging, Doppler evaluation of blood flow, and ability to assess for clinical features,
such as tenderness. US can sometimes depict classic features of benign lesions, such as lipomas, desmoid tumors,
vascular malformations, rectus sheath hematomas, infections, pseudoaneurysms, and endometriosis [30,32-34,36-
38]. However, in the setting of solid lesions, further workup and potentially tissue sampling is often needed.
Although perhaps not widely used as a first-line imaging option, US can also confirm the presence of malignant
masses, such as metastatic disease, sarcomas, and lymphomas. In a prospective study of 358 patients presenting
with soft-tissue masses, US was performed as an initial imaging modality, yielding effective triage results with
100% specificity in referring indeterminate or potentially malignant masses on to more definitive imaging (MRI)
and subsequent workup [31].

In patients with suspected abdominal wall endometriosis, which presents as a mass in many instances, US
correctly detected disease in approximately 97% of cases in a retrospective series of 151 patients evaluated
surgically [36]. In a systematic review of the literature on abdominal wall endometriosis, the authors concluded
that the overall quality of evidence is poor with no prospective studies; however, US or MRI can assist with
localization and aid in surgical planning [39].

US has several limitations. It can be less specific than other imaging modalities for characterizing masses [31].
US visibility of the abdominal wall is usually possible with few limitations. However, US may not provide details
of deeper structures and relationship of masses to anatomic fascial planes. US also has advantages; it has the
benefit of real-time imaging, such as assessing dynamic changes like Valsalva maneuvers, when evaluating for
hernias. US is considered highly useful for real-time guidance for biopsy, but percutaneous biopsy should be
considered carefully and in conjunction with oncologic specialist when a sarcoma is suspected [30].

MRI Abdomen

There is little recent literature on the diagnostic accuracy of MRI for abdominal wall mass evaluation. MRI
acquired without and with IV contrast is recognized as a useful modality to further narrow the differential
diagnosis of detected masses, because of its high soft-tissue contrast resolution, ability to differentiate fat and
enhancement within structures, and sequences that identify iron and blood products that may aid in differential
considerations, such as endometriosis or extramedullary hematopoiesis [10,35]. MRI acquired without and with
IV contrast can depict specific imaging features for many entities, including endometriosis, simple lipomas,
epidermoid cysts, desmoid tumors, and hematomas [38]. MRI acquired without IV contrast may also still depict
soft-tissue structures and define anatomy/pathology. MRI may be a useful second-line examination, often
recommended if a malignant or indeterminate mass is detected on US [29,30]. In a series of 126 consecutive cases
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of fatty masses, MRI had a sensitivity of 100%, specificity of 83%, accuracy of 84%, and negative predictive
value of 100% for differentiating simple lipoma from liposarcoma [40].

Although helpful in defining relationship of masses to adjacent fascia, muscles, and vessels, MRI is often not
specific enough to establish a definitive diagnosis, and biopsy or excision is usually required following
consultation or referral by oncologic specialists [29,38].

CT Abdomen

There is little recent literature on the accuracy and diagnostic yield of CT for abdominal wall masses; however,
CT is widely considered fast and accurate for excluding or confirming a mass. Because of the relative lack of soft-
tissue resolution compared with MRI, it may not be a first- or second-line option for evaluation of abdominal
masses. CT may be additionally helpful in the setting of suspected hernia, congenital abnormalities, hematomas,
and infections [41,42]. Additionally, there may be a role in the setting of endometriosis for differentiation from
other masses [43]. When malignant masses are suspected, CT may provide benefit of staging information related
to metastatic disease in addition to defining the size, location, and relationship of a mass to adjacent structures.

There are no recent studies that specifically address the question of whether CT should be performed with or
without IV contrast for a palpable mass. Acquisition of CT both with and without contrast does not generally add
diagnostic value. Although available evidence and experience generally supports the appropriateness of CT with
IV contrast over that of noncontrast CT for evaluation of intra-abdominal organs and pathology [12,14,15], the
use of noncontrast CT may be of value in some circumstances.

CT may be of benefit in guiding biopsy and should be considered carefully and in conjunction with oncologic
specialist when a sarcoma is suspected [30].

FDG-PET/CT Skull Base to Mid-Thigh

In the absence of a known diagnosis, there is a very limited role for FDG-PET/CT in patients with palpable
abnormalities. There is no literature to support its use as an initial imaging modality. The main role of FDG-
PET/CT would be to stage a known neoplasm, potentially presenting with a new palpable abnormality.

Radiography Abdomen
Radiography plays a very limited role in evaluation of abdominal wall masses. There may be a role if there is
suspicion of an osseous lesion arising from the rib, vertebral bodies, or pelvic bones.

Fluoroscopy Procedures (Contrast Enema, Upper GI Series, Small-Bowel Follow-Through)
There is no literature to support the use of fluoroscopy for primary evaluation of suspected abdominal wall
masses. Even if there is clinical suspicion for bowel herniation, US may be a better first-line imaging modality.

Summary of Recommendations

e Variant 1: CT abdomen with IV contrast or US of the abdomen are individually usually appropriate for the
initial imaging of a palpable abdominal mass which is a suspected intra-abdominal neoplasm. These
procedures are equivalent alternatives (ie, only one procedure will be ordered to provide the clinical
information to effectively manage the patient’s care).

e Variant 2: US of the abdomen, CT abdomen with IV contrast, or MRI abdomen without and with IV contrast
are each individually usually appropriate for the initial imaging of a palpable abdominal mass which is a
suspected abdominal wall mass. These procedures are equivalent alternatives (ie, only one procedure will be
ordered to provide the clinical information to effectively manage the patient’s care).

Supporting Documents

The evidence table, literature search, and appendix for this topic are available at https://acsearch.acr.org/list. The
appendix includes the strength of evidence assessment and the final rating round tabulations for each
recommendation.

For additional information on the Appropriateness Criteria methodology and other supporting documents go to
WWWw.acr.org/ac.
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Appropriateness Category Names and Definitions

Appropriateness

Appropriateness Category Name Rating

Appropriateness Category Definition

The imaging procedure or treatment is indicated in
Usually Appropriate 7,8, 0r9 the specified clinical scenarios at a favorable risk-
benefit ratio for patients.

The imaging procedure or treatment may be
indicated in the specified clinical scenarios as an
May Be Appropriate 4,5,0r6 alternative to imaging procedures or treatments with
a more favorable risk-benefit ratio, or the risk-benefit
ratio for patients is equivocal.

The individual ratings are too dispersed from the
) panel median. The different label provides
May Be Appropriate 5 transparency regarding the panel’s recommendation.

(Disagreement) “May be appropriate” is the rating category and a
rating of 5 is assigned.

The imaging procedure or treatment is unlikely to be
: indicated in the specified clinical scenarios, or the
Usually Not Appropriate 1,2,0r3 risk-benefit ratio for patients is likely to be
unfavorable.

Relative Radiation Level Information

Potential adverse health effects associated with radiation exposure are an important factor to consider when
selecting the appropriate imaging procedure. Because there is a wide range of radiation exposures associated with
different diagnostic procedures, a relative radiation level (RRL) indication has been included for each imaging
examination. The RRLs are based on effective dose, which is a radiation dose quantity that is used to estimate
population total radiation risk associated with an imaging procedure. Patients in the pediatric age group are at
inherently higher risk from exposure, because of both organ sensitivity and longer life expectancy (relevant to the
long latency that appears to accompany radiation exposure). For these reasons, the RRL dose estimate ranges for
pediatric examinations are lower as compared with those specified for adults (see Table below). Additional
information regarding radiation dose assessment for imaging examinations can be found in the ACR
Appropriateness Criteria® Radiation Dose Assessment Introduction document [44].

Relative Radiation Level Designations
Relative Radiation Level* Adult Effective Dose Estimate Pediatric Effective Dose Estimate
Range Range
@) 0 mSv 0 mSv
@ <0.1 mSv <0.03 mSv
SO 0.1-1 mSv 0.03-0.3 mSv
DO 1-10 mSv 0.3-3 mSv
DO 10-30 mSv 3-10 mSv
SO0 30-100 mSv 10-30 mSv
*RRL assignments for some of the examinations cannot be made, because the actual patient doses in these procedures vary
as a function of a number of factors (eg, region of the body exposed to ionizing radiation, the imaging guidance that is
used). The RRLs for these examinations are designated as “Varies”.
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selection of appropriate imaging procedures or treatments. Only those examinations 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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