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Variant 1:

Acute mesenteric ischemia.
Radiologic Procedure

Rating

CTA abdomen with IV contrast

9

Arteriography abdomen

8

X-ray abdomen

7

MRA abdomen without and with IV
contrast

7

US abdomen

6

MRA abdomen without IV contrast

3

Comments

RRL*

Fast noninvasive study that also evaluates
other causes of abdominal pain.
Allows diagnosis and treatment with a
single procedure.
Initial study for patients with acute
abdominal pain.
Longer when compared to CT. Limited in
distal thrombosis/embolism or
nonocclusive mesenteric ischemia.
High sensitivity and specificity for venous
occlusion, and can assess other causes of
abdominal pain.
Lower sensitivity and specificity than
MRA that incorporates contrast.

☢☢☢

☢☢
O
O
O
*Relative
Radiation Level

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Variant 2:

☢☢☢

Chronic mesenteric ischemia.
Radiologic Procedure

Rating

CTA abdomen with IV contrast

9

Arteriography abdomen

7

US abdomen

7

MRA abdomen without and with IV
contrast

7

X-ray abdomen

3

MRA abdomen without IV contrast

3

Comments

RRL*

Fast noninvasive study that also evaluates
other causes of abdominal pain.
Allows diagnosis and treatment with a
single procedure.
High sensitivity and specificity for venous
occlusion, and can assess other causes of
abdominal pain.
Longer when compared to CT. Limited in
distal thrombosis/embolism or
nonocclusive mesenteric ischemia.
A normal examination does not exclude
chronic mesenteric ischemia.
Lower sensitivity and specificity than
MRA that incorporates contrast.

☢☢☢

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate
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IMAGING OF MESENTERIC ISCHEMIA
Expert Panel on Vascular Imaging: Isabel B. Oliva, MD1; Amir H. Davarpanah, MD2; Frank J. Rybicki, MD,
PhD3; Karin E. Dill, MD4; Benoit Desjardins, MD, PhD5; Scott D. Flamm, MD6; Christopher J. Francois, MD7;
Marie D. Gerhard-Herman, MD8; Sanjeeva P. Kalva, MD9; M. Ashraf Mansour, MD10;
Emile R. Mohler III, MD11; Matthew P. Schenker, MD12; Clifford Weiss, MD.13

Summary of Literature Review
Introduction/Background
Mesenteric ischemia is a rare disease associated with a high mortality rate, especially in the acute setting. This
disease is responsible for fewer than one in 1,000 hospital admissions, but its mortality rate ranges between 30%90% [1]. It is more prevalent in the elderly population, with comorbidities largely influencing the mortality rate.
Another factor associated with the high mortality rate is the clinical presentation with nonspecific symptoms and
relatively benign physical examination, which leads to a low index of suspicion and therefore delays in the
diagnosis. Most of the data in the incidence of this disease is based on autopsy studies, with the largest
epidemiological study conducted in Malmö, Sweden, demonstrating an incidence estimated at 1.2/100,000
person-years between 1970 and 1982 [2]. Most cases of mesenteric ischemia are due to an acute event leading to
decreased blood supply to the splanchnic vasculature. Chronic mesenteric ischemia is uncommon, accounting for
<5% of cases of mesenteric ischemia, and is almost always associated with diffuse atherosclerotic disease [3].
Pathophysiology
Acute mesenteric ischemia is most commonly secondary to acute embolism to the superior mesenteric artery
(SMA), which accounts for approximately 40%-50% of all episodes. Acute mesenteric artery thrombosis is the
second most common cause of acute mesenteric ischemia (20%-30%) followed by nonocclusive mesenteric
ischemia (25%) and less commonly mesenteric and portal venous thrombosis (5%-15%). In the chronic setting,
mesenteric ischemia is almost always caused by severe atherosclerotic disease, with rare causes including
fibromuscular displasia, median arcuate ligament syndrome, and vasculitis [3].
Acute embolization of the SMA involves the distal aspect of the vessel, usually beyond the origin of the middle
colic artery, and commonly does not have associated collateral vessels. Acute mesenteric artery thrombosis is
typically associated with chronic atherosclerotic disease and, given its more insidious course, a well-developed
collateral circulation is commonly present. Nonocclusive mesenteric ischemia is seen in the setting of
hypoperfusion because of secondary vasoconstriction of the mesenteric arteries. In these cases, there is no
evidence of vascular occlusion, and the ischemia is distributed over a wider area of the bowel in a nonconsecutive
manner [4]. Mesenteric and portal venous thrombosis is the least common cause of acute mesenteric ischemia and
may be idiopathic. Most common risk factors are hypercoagulable states, portal hypertension, and recent surgery
[5]. Bowel ischemia occurs if there is no adequate collateral circulation to drain the intestinal mucosa, leading to
edema and subsequent arterial hypoperfusion.
Chronic mesenteric ischemia occurs due to occlusive or stenotic atherosclerotic disease and most commonly
involves at least two or three main vessels. It is more prevalent in the elderly population and in patients with
major risk factors for atherosclerosis such as hypertension, hyperlipidemia, and smoking history [6].
Clinical Presentation
Patients with acute mesenteric ischemia present with abdominal pain out of proportion to the physical
examination [1]. A high index of suspicion is necessary to achieve early diagnosis. The main challenge is to
differentiate acute mesenteric ischemia from other more common causes of acute abdominal pain such as
appendicitis, diverticulitis, peptic ulcer disease, acute pancreatitis, gastroenterocolitis, nephrolithiasis,
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cholelithiasis, and cholecystitis. Early in the course of disease, laboratory findings are of little value in
differentiating among these causes, with the results usually demonstrating leukocytosis, hemoconcentration,
elevated amylase levels, abnormal liver enzymes, and/or metabolic acidosis [7].
In the setting of chronic mesenteric ischemia, patients classically present with the clinical triad of postprandial
abdominal pain, weight loss, and food avoidance. Nausea and vomiting, postprandial diarrhea, and signs of
malabsorption may also be present [6].
Overview of Imaging Modalities
Conventional angiography remains has been the reference standard test to assess mesenteric ischemia in both
acute and chronic settings, as it allows diagnosis and treatment with a single procedure [5,8,9]. Recently with the
advances in computed tomography technique, angiography has become an alternative study. Early angiography
remains associated with increased survival rates [8] but has a controversial role in the acute setting when the
patient has already developed peritoneal signs, with some authors favoring immediate surgery and others
advocating the important role of angiography in the preoperative surgical planning [10]. Nonetheless angiography
should not be considered in patients with significant hypovolemia and hypotension, where immediate surgery is
the treatment of choice.
Computed tomography angiography (CTA) is a fast and noninvasive test with high sensitivity and specificity in
diagnosing acute and chronic mesenteric ischemia and should be considered the first-line test in most acute and
chronic cases [6,11-18]. CT imaging of the abdomen also allows accurate evaluation of the entire gastrointestinal
and genitourinary tract, helping to exclude most of the other causes of acute and chronic abdominal pain,
including cholelithiasis, cholecystitis, pancreatitis, appendicitis, diverticulosis with or without diverticulitis, and
nephrolithiasis.
Magnetic resonance angiography (MRA) has high sensitivity and specificity for high-grade stenosis and
occlusions at the origins of the celiac axis and SMA but has a limited role in evaluating distal arterial stenosis and
nonocclusive mesenteric ischemia. Since this is a long test and is not often available promptly, it has a limited role
in the acute setting where it may delay treatment [19]. It also has a limited role in the evaluation of the inferior
mesenteric artery due to its ability to reveal anatomic characteristics [20]. MR of the abdomen and pelvis without
contrast can be used in patients with contraindications for intravenous administration of iodinated and gadolinium
contrast, but the lack of opacification of the mesenteric vessels markedly decreases the sensitivity and specificity
of this test.
A radiograph is usually the initial test ordered in patients with acute abdominal pain but has a limited role in the
diagnosis of mesenteric ischemia, especially in the chronic setting. A negative radiograph does not exclude
mesenteric ischemia. Plain radiography only becomes positive late in the course of acute disease when bowel
ischemia and infarction have developed [21,22]. It also has a limited role in assessing for other causes of acute
abdominal pain, being only helpful in a few cases of nephrolithiasis and bowel obstruction.
Ultrasound (US) can demonstrate proximal mesenteric vasculature occlusion via Doppler mode with high
sensitivity but low specificity [23,24] and has a limited role in the diagnosis of distal occlusion [6]. US may be
helpful in diagnosing other causes of acute and abdominal pain such as cholecystitis, cholelithiasis,
nephrolithiasis, pancreatitis, and sometimes appendicitis [25].
Acute Mesenteric Ischemia
Radiographs
Radiography is usually the first imaging modality ordered for patients with acute abdominal pain but has a limited
role in demonstrating primary and secondary signs of acute mesenteric ischemia. A normal radiograph does not
exclude the diagnosis of acute mesenteric ischemia. Radiography findings in patients with acute mesenteric
ischemia are usually nonspecific, late, and associated with a high mortality rate, as they often first appear when
bowel infarction has already occurred [3,22]. A radiograph typically shows bowel dilatation in the elderly patients
and a gasless abdomen in younger patients with acute mesenteric ischemia [26]. Hepatic portal venous gas is a
rare but important radiographic finding associated with several pathological processes, including bowel necrosis
secondary to acute mesenteric ischemia. Hepatic portal venous gas can occur alone or in association with
pneumatosis intestinalis. When associated with pneumatosis intestinalis, it usually indicates the presence of
advanced mesenteric ischemia. Abdominal CT appears to be superior to radiographs for detecting pneumatosis
ACR Appropriateness Criteria®

3

Imaging of Mesenteric Ischemia

intestinalis and hepatic portal venous gas, and their underlying cause. Therefore, CT should be used as the
primary diagnostic tool rather than radiography [27].
Computed Tomography Angiography
CTA is a fast and noninvasive diagnostic tool for evaluating bowel and assessing intestinal vasculature. Recently
the application of CTA as the ideal first-step imaging approach in patients with acute bowel ischemia has been
advocated [17,18,28,29]. CTA can also be helpful in stratifying patients to identify those who would benefit from
angiography as opposed to the ones who should undergo emergent surgery. Vascular CT findings include arterial
stenosis, embolism, thrombosis, arterial dissection, and mesenteric vein thrombosis; nonvascular CT findings
include bowel wall thickening, hypoperfusion and hypoattenuation, bowel dilatation, bowel wall hemorrhage,
mesenteric fat stranding, pneumatosis intestinalis, and portal venous gas. Overall, combining vascular findings
with the appearance of the bowel wall resulted in a specificity of 94% with a sensitivity of 96% [2,6].
Magnetic Resonance Angiography
MRA has high sensitivity and specificity for diagnosing severe stenosis or occlusion at the origins of the celiac
axis and SMA. However, it has a limited role in diagnosing distal stenosis as well as nonocclusive mesenteric
ischemia, and its use may delay therapeutic options in acute settings because it is a long examination that is not
readily available in most practices [20]. MR without contrast has lower sensitivity and specificity but may be used
in cases where both iodinated and gadolinium contrast are contra-indicated.
Angiography
Angiography has been the gold standard to aid in diagnosis and preoperative planning in acute mesenteric
ischemia, with sensitivity in the range of 74%-100% and specificity of 100%. Early angiography has shown to be
associated with increased survival in patients with mesenteric ischemia and allows for initiation of therapeutic
maneuvers [6]. Whether angiography should precede surgical intervention in the presence of peritoneal signs is
controversial. Some would favor immediate surgery in this setting, as signs of peritonitis usually indicate
infarcted bowel. However, others advocate early angiography because of the importance of determining the
etiology of bowel ischemia and providing a “roadmap” for revascularization procedures [8]. Nonetheless,
angiography should not be considered in patients with significant hypovolemia or hypotension.
Ultrasound
The efficacy of US in diagnosing acute mesenteric ischemia has been evaluated in many studies. US can
demonstrate proximal mesenteric vessel thrombosis via Doppler mode. It was shown that US is highly specific for
identifying vascular occlusions (92%-100%) but has a lower sensitivity (70%-89%) [23,24,30]. Unfortunately, the
presence of extensive gas within the loops of bowel limits the accuracy of this imaging modality. Moreover,
duplex US has a limited role in detecting distal arterial emboli or in diagnosing nonocclusive mesenteric ischemia.
US might be helpful in excluding other causes of acute abdominal pain such as cholelithiasis, cholecystitis,
nephrolithiasis, acute pancreatitis, or even appendicitis, but it is not recommended for initial evaluation of patients
with suspected acute mesenteric ischemia because timing of the diagnosis is very critical [6].
Chronic Mesenteric Ischemia
Radiographs
Radiography has little to no role in the diagnosis of chronic mesenteric ischemia since these patients have not yet
developed bowel necrosis, and therefore the radiograph will likely be normal or demonstrate nonspecific findings.
A negative radiograph also does not exclude the diagnosis of chronic mesenteric ischemia.
Ultrasound
US with B-mode and Doppler waveform analysis is a useful initial screening tool for chronic mesenteric
ischemia. Visualizing the mesenteric vessels with duplex US can be technically challenging. The SMA and celiac
arteries are visualized in approximately >90% and 80%, respectively. On the other hand, the inferior mesenteric
artery can hardly be visualized on transabdominal US studies due to its anatomical location and course. Peak
systolic velocity has been widely used for diagnosing stenosis, with a cutoff value of 275 cm/s for the SMA and
200 cm/s for the celiac artery [30]. US can also help in excluding other causes of chronic abdominal pain such as
cholelithiasis, nephrolithiasis, and chronic pancreatitis.
Computed Tomography Angiography
CTA with 3D volume reformatting has sensitivity and specificity of 96% and 94%, respectively, for detecting
chronic mesenteric ischemia. Therefore, it should be considered as a first-line alternative to angiography for
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diagnostic purposes [13]. Moreover, CTA is an accurate diagnosing tool for detecting SMA syndrome [14]. CT
can also accurately exclude other causes of chronic abdominal pain.
Magnetic Resonance Angiography
MRA is a noninvasive test that has become increasingly accurate in recent years for diagnosing chronic
mesenteric ischemia, with sensitivity and specificity of 100% and 95%, respectively [19]. Nonetheless, obtaining
high-resolution angiograms is still limited to the inferior mesenteric arteries, where it depicts only 25% of this
vessel due to its anatomical course [20]. MR without contrast has lower sensitivity and specificity but may be
used in cases where both iodinated and gadolinium contrast are contraindicated.
Angiography
Conventional angiography of the mesenteric arteries remains the gold standard for diagnosing chronic bowel
ischemia, with its therapeutic role allowing physicians performing endovascular procedures at time of diagnosis.
The success rate of angiography is reported to be as high as 88%-100%, with initial relief of symptoms in 82%100% of cases [31]. Nevertheless, traditional angiography is an invasive test that exposes patients to radiation and
is associated with complications related to the procedure itself [32].
Summary
 Literature supports conventional angiography as the gold standard test for patients with acute and chronic
mesenteric ischemia except for hemodynamically unstable patients with acute mesenteric ischemia.
 CTA is an emerging diagnostic test with high sensitivity and specificity in the setting of both acute and
chronic mesenteric ischemia and should be considered the first-line imaging test. CT can also accurately
assess for other causes of acute and chronic abdominal pain, and it provides excellent anatomic mapping of
the mesenteric vasculature, which is essential in the preoperative planning.
 MRA is an evolving technique with high sensitivity and specificity for severe stenosis or occlusions at the
origin of the celiac axis and SMA, but it has a limited role in the in the evaluation of distal embolism and
nonocclusive mesenteric ischemia and is only able to depict 25% of the inferior mesenteric artery. This is also
a long test that is not readily available in most centers, making its use even more limited in the acute setting.
 US of the abdomen with Doppler waveform analysis can depict proximal mesenteric thrombosis and
secondary signs of bowel compromise, but it is limited in the diagnosis of distal occlusions/stenosis and
nonocclusive mesenteric ischemia and therefore is not recommended as the initial examination in evaluating
patients with suspected acute mesenteric ischemia.
 Radiographs remain of limited value, being able to diagnosis only late stages of acute mesenteric ischemia
when bowel necrosis is already present.
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, both because of 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 to 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.
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Relative Radiation Level Designations
Relative Radiation Level*

Adult Effective Dose Estimate
Range

Pediatric Effective Dose Estimate
Range

O

0 mSv

0 mSv

☢

<0.1 mSv

<0.03 mSv

☢☢

0.1-1 mSv

0.03-0.3 mSv

☢☢☢

1-10 mSv

0.3-3 mSv

☢☢☢☢

10-30 mSv

3-10 mSv

☢☢☢☢☢

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”.

Supporting Documents
For additional information on the Appropriateness Criteria methodology and other supporting documents go to
www.acr.org/ac.

References
1. Herbert GS, Steele SR. Acute and chronic mesenteric ischemia. Surg Clin North Am. 2007;87(5):1115-1134,
ix.
2. Acosta S, Wadman M, Syk I, Elmstahl S, Ekberg O. Epidemiology and prognostic factors in acute superior
mesenteric artery occlusion. J Gastrointest Surg. 2010;14(4):628-635.
3. Sreenarasimhaiah J. Chronic mesenteric ischemia. Best Pract Res Clin Gastroenterol. 2005;19(2):283-295.
4. Woodhams R, Nishimaki H, Fujii K, Kakita S, Hayakawa K. Usefulness of multidetector-row CT (MDCT)
for the diagnosis of non-occlusive mesenteric ischemia (NOMI): assessment of morphology and diameter of
the superior mesenteric artery (SMA) on multi-planar reconstructed (MPR) images. Eur J Radiol.
2010;76(1):96-102.
5. Hagspiel KD, Angle JF, Spinosa DJ, Matsumoto AH. Mesenteric ischemia: angiography and endovascular
interventions. In: Long W, Peterson GJ, Jacobs DL, eds. Intestinal ischemia disorders: pathophysiology and
management. St. Louis, MO: Quality Medical Publishing; 1999:105-154.
6. Cangemi JR, Picco MF. Intestinal ischemia in the elderly. Gastroenterol Clin North Am. 2009;38(3):527-540.
7. Lyon C, Clark DC. Diagnosis of acute abdominal pain in older patients. Am Fam Physician. 2006;74(9):15371544.
8. Brandt LJ, Boley SJ. AGA technical review on intestinal ischemia. American Gastrointestinal Association.
Gastroenterology. 2000;118(5):954-968.
9. Steinmetz E, Tatou E, Favier-Blavoux C, et al. Endovascular treatment as first choice in chronic intestinal
ischemia. Ann Vasc Surg. 2002;16(6):693-699.
10. Bradbury AW, Brittenden J, McBride K, Ruckley CV. Mesenteric ischaemia: a multidisciplinary approach.
Br J Surg. 1995;82(11):1446-1459.
11. Alpern MB, Glazer GM, Francis IR. Ischemic or infarcted bowel: CT findings. Radiology. 1988;166(1 Pt
1):149-152.
12. Horton KM, Fishman EK. Multidetector CT angiography in the diagnosis of mesenteric ischemia. Radiol Clin
North Am. 2007;45(2):275-288.
13. Kirkpatrick ID, Kroeker MA, Greenberg HM. Biphasic CT with mesenteric CT angiography in the evaluation
of acute mesenteric ischemia: initial experience. Radiology. 2003;229(1):91-98.
14. Konen E, Amitai M, Apter S, et al. CT angiography of superior mesenteric artery syndrome. AJR Am J
Roentgenol. 1998;171(5):1279-1281.
15. Turkbey B, Akpinar E, Cil B, Karcaaltincaba M, Akhan O. Utility of multidetector CT in an emergency
setting in acute mesenteric ischemia. Diagn Interv Radiol. 2009;15(4):256-261.
16. Shih MC, Angle JF, Leung DA, et al. CTA and MRA in mesenteric ischemia: part 2, Normal findings and
complications after surgical and endovascular treatment. AJR Am J Roentgenol. 2007;188(2):462-471.
ACR Appropriateness Criteria®

6

Imaging of Mesenteric Ischemia

17. Taourel PG, Deneuville M, Pradel JA, Regent D, Bruel JM. Acute mesenteric ischemia: diagnosis with
contrast-enhanced CT. Radiology. 1996;199(3):632-636.
18. Wiesner W, Hauser A, Steinbrich W. Accuracy of multidetector row computed tomography for the diagnosis
of acute bowel ischemia in a non-selected study population. Eur Radiol. 2004;14(12):2347-2356.
19. Meaney JF, Prince MR, Nostrant TT, Stanley JC. Gadolinium-enhanced MR angiography of visceral arteries
in patients with suspected chronic mesenteric ischemia. J Magn Reson Imaging. 1997;7(1):171-176.
20. Laissy JP, Trillaud H, Douek P. MR angiography: noninvasive vascular imaging of the abdomen. Abdom
Imaging. 2002;27(5):488-506.
21. Angelelli G, Scardapane A, Memeo M, Stabile Ianora AA, Rotondo A. Acute bowel ischemia: CT findings.
Eur J Radiol. 2004;50(1):37-47.
22. Wolf EL, Sprayregen S, Bakal CW. Radiology in intestinal ischemia. Plain film, contrast, and other imaging
studies. Surg Clin North Am. 1992;72(1):107-124.
23. Bowersox JC, Zwolak RM, Walsh DB, et al. Duplex ultrasonography in the diagnosis of celiac and
mesenteric artery occlusive disease. J Vasc Surg. 1991;14(6):780-786; discussion 786-788.
24. Moneta GL, Yeager RA, Dalman R, Antonovic R, Hall LD, Porter JM. Duplex ultrasound criteria for
diagnosis of splanchnic artery stenosis or occlusion. J Vasc Surg. 1991;14(4):511-518; discussion 518-520.
25. Danse EM, Van Beers BE, Goffette P, Dardenne AN, Laterre PF, Pringot J. Diagnosis of acute intestinal
ischemia by color Doppler sonography. Color Doppler sonography and acute intestinal ischemia. Acta
Gastroenterol Belg. 1996;59(2):140-142.
26. Wadman M, Syk I, Elmstahl B, Ekberg O, Elmstahl S. Abdominal plain film findings in acute ischemic bowel
disease differ with age. Acta Radiol. 2006;47(3):238-243.
27. Schindera ST, Triller J, Vock P, Hoppe H. Detection of hepatic portal venous gas: its clinical impact and
outcome. Emerg Radiol. 2006;12(4):164-170.
28. Kim AY, Ha HK. Evaluation of suspected mesenteric ischemia: efficacy of radiologic studies. Radiol Clin
North Am. 2003;41(2):327-342.
29. Klein HM, Lensing R, Klosterhalfen B, Tons C, Gunther RW. Diagnostic imaging of mesenteric infarction.
Radiology. 1995;197(1):79-82.
30. Perko MJ. Duplex ultrasound for assessment of superior mesenteric artery blood flow. Eur J Vasc Endovasc
Surg. 2001;21(2):106-117.
31. Soga Y, Yokoi H, Iwabuchi M, Nobuyoshi M. Endovascular treatment of chronic mesenteric ischemia. Circ
J. 2008;72(7):1198-1200.
32. Balduf LM, Langsfeld M, Marek JM, Tullis MJ, Kasirajan K, Matteson B. Complication rates of diagnostic
angiography performed by vascular surgeons. Vasc Endovascular Surg. 2002;36(6):439-445.
The 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 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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