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Abstract: Abdominal pain is a common presenting complaint in the emergency department, and utilization of diagnostic imaging is 
often a key tool in determining its etiology. Plain radiography has limited utility in this population. Computed tomography (CT) is the 
imaging modality of choice for undifferentiated abdominal pain. Ultrasound and magnetic resonance imaging may be helpful in 
specific scenarios, primarily in pediatrics and pregnancy, and offer the benefit of eliminating ionizing radiation risk of CT. Guidance 
for imaging selection is determined by location of pain, special patient considerations, and specific suspected etiologies. Expert 
guidance is offered by the American College of Radiology Appropriateness Criteria® which outlines imaging options based on 
location of pain. 
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Introduction
Abdominal pain is one of the most common chief complaints for patients presenting to the emergency department (ED), 
accounting for nearly 7% of all ED visits in the United States and representing more than 3 million patient encounters.1 

Evaluation of abdominal pain requires consideration of a broad differential diagnosis, including pathology outside of the 
abdomen itself. In addition to gastrointestinal, gynecologic, urologic and vascular conditions, physicians should also 
consider cardiac, respiratory, and musculoskeletal conditions. A careful history, physical exam, and utilization of 
laboratory testing may identify a diagnosis, but in many cases imaging studies may be necessary.2 Selecting the 
appropriate diagnostic imaging modalities in order to accurately rule in or out life-threatening pathology is paramount. 
The American College of Radiology Appropriateness Criteria® offers expert guidance on imaging selection based on 
location of pain.3 This article will explore common imaging modalities utilized in the ED and offer specific considera-
tions given special patient populations as well as suspected pathologies.

Common Imaging Modalities Utilized in the Emergency Department
Plain Radiograph
A radiograph is a static image generated by the passage of x-rays through a patient’s body. While plain radiographs were 
commonly used in the past for evaluation of abdominal pain, the low diagnostic yield of this imaging modality has been 
recognized for many decades. In the 1970s, a study of 1000 consecutive patients presenting with abdominal pain reported 
that while 38% had an abdominal x-ray performed, in none of those cases was the clinical diagnosis changed by the x-ray 
findings.4 Concerns regarding poor sensitivity and specificity limit the utility of plain radiographs. For example, in the 
diagnosis of small bowel obstruction, the sensitivity and specificity of plain radiographs are only 69% and 57%, 
respectively.5 A large retrospective study found that information from radiographs is more likely to be incidental or 
inaccurate rather than helpful.6
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Utilization of plain radiographs should therefore be limited to very specific indications. In unstable patients with 
clinical criteria suggesting a perforated viscus, plain films may be able to confirm the diagnosis without necessitating 
transport of the patient to a radiology suite. Sensitivity of plain radiography in detecting pneumoperitoneum was found to 
be 89.2% in one prospective analysis utilizing exploratory laparotomy as a gold standard for diagnosis.7 Plain films also 
demonstrate high sensitivity in the detection of inserted or ingested foreign bodies, provided that these objects are 
radiopaque. Objects that are not readily visualized with radiography include thin metal objects, glass, plastic, wood, and 
fish or chicken bones.8

Plain abdominal radiographs may have an expanded role in pediatrics, a population where reduction in radiation 
exposure is of interest. One prospective study suggested that only children with one of five high yield clinical criteria 
(prior abdominal surgery, foreign body ingestion, abnormal bowel sounds, abdominal distention, or peritoneal signs) 
should be considered for an abdominal radiograph. In this study, presence of one of these features led to radiographs that 
were 93% sensitive and 40% specific for detection of patients with major disease potentially requiring procedural 
intervention. Adherence to the suggested protocol would have reduced radiograph utilization by 38%.9

In the rare case that radiographs are felt to be clinically indicated, obtaining a supine abdominal view and erect chest 
radiograph may provide adequate information as compared to a traditional three film radiographic abdominal series that 
includes an erect abdominal view. In a small retrospective study of adult and pediatric patients presenting to a general 
ED, a combination of these two views diagnosed normality or abnormality in 98% of patients, with the third view rarely 
adding significant diagnostic information.10

Computed Tomography
Computed tomography (CT) is an imaging modality utilizing x-rays to create cross-sectional images of the body. Based 
on information from the National Hospital Ambulatory Medical Care Survey, surveys regarding utilization of CT among 
ED visits for abdominal pain reveal a drastic increase over the studied time period from 1997 to 2016. Proportions of CT 
utilization rose from 3.9% (95% CI 3.1–4.8) of visits for abdominal pain in 1997 to 37.8% (95% CI 35.5–41.0) of visits 
in 2016.11

The rise in utilization of CT underscores its utility in identifying a diagnosis and directing subsequent management of 
patients with abdominal pain. A prospective multi-center study revealed that CT changed the leading diagnosis in 51% of 
patients presenting to the ED with abdominal pain.12 Obtaining a CT also led to a 25% increase in confidence of 
diagnosis, with the median post-CT confidence at 95%.12 Another study showed an increase in mean level of certainty of 
diagnosis of 1.5 on a five-point scale after abdominal CT.13 Management of patient care has also been shown to be 
dramatically impacted by CT, with studies reporting admission decisions changing in 25% of cases and alterations of the 
management plan present in 42% of cases.12,14

Diagnostic accuracy of CT may vary depending on the clinical entity being evaluated, scanner characteristics, and 
utilization of contrast agents. For the most commonly encountered pathologies in the emergency department, CT has 
been shown to perform well with adequate testing characteristics. For example, a large meta-analysis evaluating the 
utilization of CT for diagnosis of acute appendicitis reported a summary sensitivity of 0.95 (95% CI 0.92–0.95) and 
summary specificity of 0.94 (95% CI 0.92–0.95).15 For evaluation of small bowel obstruction, a meta-analysis revealed 
a pooled sensitivity of 91% (95% CI 84–95) and pooled specificity of 89% (95% CI 81–94%).16

While CT has excellent diagnostic characteristics, utilization of computed tomography is not without risks. Major 
risks associated with CT include the risk of ionizing radiation as well as the risk of incidental findings and downstream 
testing.11 Ionizing radiation removes orbital electrons from atoms or molecules, damaging DNA directly from an ejected 
electron or indirectly through the production of free radicals.17 An increase in cancer incidence after exposure to 
radiation has been well documented in survivors of nuclear warfare as well as in retrospective reviews of children 
receiving CT scans in childhood.18,19 Projections suggest that approximately 2% of all cancers diagnosed in the US may 
be related to previous CT exposure.20 Incidental findings refer to abnormalities detected on a scan unrelated to the reason 
the test was ordered. This includes true-positive pathologic findings as well as false-positive findings that do not reflect 
true or clinically significant disease. Evaluation of these incidental findings leads to increased downstream testing, 
diagnostic procedures, and treatments, which may lead to increases in patient anxiety and iatrogenic harm.21
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Utilization of Contrast Agents in Computed Tomography
Guidance regarding utilization of contrast agents in computed tomography can be gained from the American College of 
Radiology’s Appropriateness Criteria®. For acute nonlocalized abdominal pain, these guidelines assign the highest 
appropriateness category to CT abdomen and pelvis with IV contrast, however they also note that it may be appropriate 
to perform with or without IV contrast, and with or without oral contrast.3 Enteric and IV contrast may be more helpful in 
thin patients with a lower body mass index who lack sufficient mesenteric fat to demonstrate fat stranding associated with 
pathology.22 Despite the availability of guidelines, a survey of physician leaders in academic EDs indicated that real- 
world application varies quite considerably.23

IV contrast agents contain iodine which serves to increase absorption and scattering of radiation during CT, thereby 
resulting in higher attenuation values, also called enhancement.24 Utilization of IV contrast has been shown to increase 
sensitivity of CT for diagnosis of such entities as appendicitis and has the highest recommendation from the ACR 
Appropriateness Criteria.15,25 While often helpful, IV contrast has its own downsides including possible anaphylactic or 
anaphylactoid reactions, contrast-induced nephropathy in susceptible patients, as well as cost.22,26 Extravasation causing 
local skin and soft tissue injury is also a risk, though a large retrospective study found the rate to be only 0.34% and was 
more common when upper arm vessels were utilized.27

Enteric contrast may be administered orally or rectally. Utilization of rectal contrast is limited by patient discomfort 
and difficulty of administration.22 The decision to utilize oral contrast may be influenced by the suspected etiology such 
as abnormalities of the gastrointestinal lumen or bowel wall such as fistulas, perforations, or abscesses. Local expert 
opinion through hospital protocols often guides this decision, as well as consideration for the patient’s ability to safely 
tolerate contrast by mouth.28 Downsides to utilization include that administration of oral contrast may delay scanning due 
to increased time for administration and bowel transit.22 For evaluation of general acute nontraumatic abdominal pain, 
oral contrast appears to add little to radiological diagnostic performance.29

An ACEP clinical policy notes that while the addition of IV or oral contrast may increase the sensitivity of CT for 
diagnosis of appendicitis, the improvement in diagnostic accuracy is small. Given the increased sensitivity of modern 
multi-slice CT scanners, the need for contrast may eventually be shown to be unnecessary in many cases.22

Ultrasound
Ultrasound imaging utilizes a transducer to emit sound waves. These waves propagate through tissues with different 
acoustic characteristics, reflecting the sound and leading to the production of images that can be used for diagnostic 
purposes.30 Benefits of ultrasound include the absence of any associated radiation risks, making it an ideal modality in 
the pediatric population. Pitfalls of ultrasound utilization involve inaccuracies that may be related to operator skill, 
patient factors such as obesity, or ultrasound machine variability.31

Optimal utilization of ultrasound depends on the suspected clinical diagnosis and location of pain. For nonlocalized 
abdominal pain, ultrasound is generally considered to be less sensitive and specific than computed tomography.3 For right 
upper quadrant pain, ultrasound of the abdomen is the sole imaging modality assigned to the highest category of 
appropriateness.32

Magnetic Resonance Imaging
Magnetic Resonance Imaging (MRI) utilizes magnetic fields to create three-dimensional images, without the use of 
ionizing radiation associated with CT.33 Utilization of MRI in the ED has increased in recent years in both adult and 
pediatric populations, though still represents a small minority of advanced imaging studies ordered in the ED.34–36 While 
MRI produces high-quality images, utilization in the ED is often limited due to high cost and availability. Access to MRI 
for evaluation of emergency department patients may be limited depending on hospital resources.37 Additionally, there 
are very few instances in which MRI could yield diagnostic information that could not be obtained by CT for patients 
presenting with abdominal pain. Notable exceptions are in pediatric populations and pregnant women, both groups in 
which limiting ionizing radiation are of utmost importance.
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Considerations for Special Populations
Pediatrics
Just as in adults, acute abdominal pain is one of the most common presenting pediatric chief complaints in the ED. As 
acute appendicitis represents the most common abdominal surgical emergency in this group, imaging choice is often 
driven by the need to rule out this diagnosis.38 A large body of literature has been published to determine the best 
approach to the evaluation for potential appendicitis in children. The ACR Appropriateness Criteria discourage imaging 
of any type in low-risk presentations and identify ultrasound as the first choice in imaging modality for moderate risk 
presentations. In the event of a non-diagnostic ultrasound, recommendations are then equivocal for CT abdomen and 
pelvis with IV contrast, MRI abdomen and pelvis with IV contrast, and MRI abdomen and pelvis with and without IV 
contrast.39 This stepwise approach utilizing ultrasound and subsequent CT or MRI has demonstrated high clinical 
accuracy in multiple studies.40,41

Utilization of MRI has been increasing rapidly primarily due to a desire to limit ionizing radiation exposure in this 
population, and may present an opportunity to utilize MRI as a primary imaging modality.42 Studies of performance of 
MRI in pediatric appendicitis reveal high sensitivity, specificity, positive predictive value, and negative predictive value, 
with values similar to that of ultrasound.43 MRI protocols have been implemented in many institutions, and studies of 
these protocols report high diagnostic accuracy, rapid image acquisition, and favorable clinical outcomes.44 In fact, recent 
studies have suggested that MRI may potentially supplant ultrasound as a first-line imaging modality for evaluation of 
acute appendicitis in the pediatric population.45 These studies additionally highlight the ability of MRI to provide an 
alternate diagnosis, which a systematic review found to be present in approximately 20% of cases.42

The general approach to pediatric abdominal pain is not covered by the ACR Appropriateness Criteria. Imaging 
choice is guided by suspected diagnosis with a differential diagnosis largely driven by age category in conjunction with 
presenting symptoms. Intussusception is the most common abdominal emergency in early childhood, most frequently 
seen in children from 3 months to age 5.46 As opposed to traditional radiography which carries a low sensitivity (48%) 
and specificity (21%) for this diagnosis, abdominal ultrasound represents the gold standard for initial study of choice with 
a sensitivity of 97.9% (95% CI 95–100) and specificity of 97.9% (95% CI 97–99%).47 In very early childhood from the 
first week of life until six months, pyloric stenosis should be considered in children with non-bilious emesis.46 The ACR 
Appropriateness Criteria for evaluation of vomiting infants indicates that ultrasound of the abdomen is the imaging 
modality of choice for this consideration.48 Finally, malrotation or midgut volvulus represents another surgical emer-
gency in early childhood, presenting anytime from birth to age 5 when the incidence begins to decrease.46 While 
ultrasound might be effective in demonstrating findings suggestive of this diagnosis, the primary imaging modality of 
choice is a fluoroscopic upper gastrointestinal (GI) series.49

Trends in imaging of pediatric patients appear to have shifted in recent years. A retrospective cohort study determined 
that the odds of a pediatric patient having a CT in an ED visit increased during each year of the study from 1999 to 2007.50 

Of note, the odds were lower if the patient presented to a pediatric emergency department.50 A recent cross-sectional study 
reviewed trends from 2009 to 2018 and revealed that while the rate of utilization of advanced imaging increased from 6.4% 
to 8.7%, this increase was driven by an increase in ultrasound (2.5% to 5.8%) and MRI (0.3% to 0.6%). CT utilization 
decreased over the time period from 3.9% to 2.9%, revealing a decreased dependency on imaging that utilizes potentially 
dangerous ionizing radiation.35

Women of Childbearing Age
For women of childbearing age, it is important to consider potential risks to the fetus when ordering abdominal imaging. 
A pregnancy test should be obtained in order to guide imaging decisions and appropriately counsel patients. The risks of 
contrast exposure and radiation should be weighed against the risks of missing a potentially life-threatening diagnosis.

For non-pregnant women of childbearing age, the American College of Radiology recommends different first-line 
imaging modalities depending on the clinician’s most likely diagnosis on the differential. Ultrasound, either transvaginal 
or transabdominal, is the initial imaging test-of-choice when an obstetric or gynecologic diagnosis is suspected.51 

Ultrasound is widely available in the ED, and the use of ultrasound will not expose the patient to harmful ionizing 
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radiation. Typically, transvaginal ultrasound is utilized, but a transabdominal approach may be performed if a larger field 
of view is required. In clinical cases with a high suspicion for a urologic or gastrointestinal cause, CT should be 
performed.51 MRI may be considered in order to minimize exposure to ionizing radiation, however this modality is 
typically reserved for patients with clear contraindications to CT.51

For pregnant patients, the risks of fetal contrast exposure should be considered when ordering abdominal imaging. 
Both Iodinated CT contrast and gadolinium-based MRI contrast media cross the placenta; therefore, concerns exist 
regarding administration in pregnancy. Previously, it was hypothesized that exposure to iodinated CT contrast dye could 
lead to fetal hypothyroidism.52 However, Atwell et al performed a retrospective study and found that there were no 
adverse effects on thyroid function after in-utero exposure to iodinated CT contrast dye.53 Gadolinium-based contrast has 
not been shown to cause any adverse effects on the fetus even though it does cross the placenta.51 Nevertheless, it can 
accumulate in fetal tissues, and evidence about its use is limited. Therefore, it should still be reserved for rare cases in 
which gadolinium-based contrast could significantly affect the final diagnosis.51

For pregnant patients, MRI is typically preferred over CT for the evaluation of suspected gastrointestinal etiologies of 
abdominal pain in order to avoid ionizing radiation. It can be used to successfully diagnose multiple pathologies 
including appendicitis, intraabdominal abscess, Crohn’s disease, or ulcerative colitis.54 In addition, transabdominal 
ultrasound has been used to diagnose appendicitis in pregnant patients in the first or second trimesters, but these 
examinations are typically limited in the third trimester due to displacement of the appendix by the gravid uterus.55 In 
fact, multiple studies have cited that 88–92% of ultrasounds performed on pregnant patients are indeterminate since the 
appendix cannot be visualized.56–58 Thus, MRI is preferred since it has a sensitivity of 80–100% and specificity of 94– 
100%.59

Suspected urologic causes of abdominal pain in pregnancy may be evaluated using ultrasound, MRI, or CT if 
necessary. Urolithiasis can be challenging to diagnose in pregnancy since hydronephrosis in pregnancy may be 
physiologic.51 Physiologic hydronephrosis and hydronephrosis due to ureteral obstruction appear similar on ultrasound. 
MRI urography can be used to diagnose urolithiasis, but it is less sensitive for identifying small calculi causing early 
ureteral obstruction.51 If it is necessary to perform a CT during pregnancy to evaluate for urolithiasis, then a low-dose CT 
without contrast should be ordered.51

Geriatrics
The geriatric population has a high rate of serious disease when presenting with abdominal pain. On a retrospective 
review, patients with age greater than 65 required surgery for the pathology causing their presenting abdominal pain in 
42% of cases.60 A prospective observational study revealed that in patients aged 60 or older presenting to the ED with 
abdominal pain, 58% were hospitalized, 18% required surgery or an invasive procedure, and case fatality rate was 5%.61 

Furthermore, atypical presentations of disease are frequently described in this age group.62 Imaging is especially 
important in this high-risk population to identify high-risk diagnoses which may or may not have been suspected 
prior to imaging. In one retrospective study, 43% of diagnoses, defined as actionable findings, were clinically 
unsuspected prior to CT.63 CT of the abdomen is performed in the geriatric population at a higher rate than other 
diagnostic tests, and the impact of CT on diagnosis and disposition far outweighs the effect of all other diagnostic testing 
combined.62

Immunocompromised Patients
Immunocompromised patients represent a high-risk group and includes patients with congenital immunodeficiencies, 
malignancy, viral-induced immunodeficiency, and patients who have had solid organ transplant or hematopoietic stem 
cell transplant.64 In the setting of neutropenia, cancer patients presenting with abdominal pain have a high mortality, up to 
52% at 90 days; therefore, swift determination of etiology of symptoms along with careful management is prudent.65 

Neutropenic enterocolitis and intestinal mucositis should be specifically considered in this high-risk group.64 Because 
classic symptoms of abdominal sepsis may be absent in these patients, CT should be utilized liberally in their evaluation 
in the ED.66 The ACR Appropriateness Criteria lists CT abdomen and pelvis with IV contrast as its highest recommen-
dation in neutropenic patients.3
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Utilization of CT provides a high yield in cancer patients. In a retrospective review from an ED whose oncology 
population is more than 90%, abdominopelvic CT was positive for significant pathology in 49.0% of scans. Furthermore, 
an additional 14.5% of scans had an incidental positive finding that was not an initial diagnostic consideration, 
highlighting the utility of CT in identifying occult pathology and expanding a differential diagnosis.67

Patients with a History of Previous Bariatric Surgery
A thorough surgical history is an important factor in the evaluation of abdominal pain. Patients with a history of previous 
bariatric surgery who present to the ED with abdominal pain require careful evaluation given the expanded differential 
diagnosis specific to this population. Additional high-risk considerations in this population include internal hernia, 
intussusception, obstruction, perforation, and pouch-related disease such as ulcers, gastrogastric fistula, and stenosis.68 

Initial imaging strategy for undifferentiated pain includes CT, often augmented by upper gastrointestinal series or 
esophagogastroduodenoscopy (EGD) when necessary. Given the life threatening nature of many of these complications, 
severe abdominal pain in patients with a history of bariatric surgery may necessitate surgical exploration unless 
diagnostic testing is able to provide a clear diagnosis.69

Internal hernia is potentially lethal and relatively common after bariatric surgery with incidence reported between 1% 
and 5%.68,70–72 The recommended initial imaging strategy is CT as this examination is typically widely and rapidly 
available. However, sensitivity of CT for this finding has been reported as low as 28.6% in one study, therefore further 
imaging and even exploratory laparotomy may be indicated.73

Evaluation of Specific Pathology
Female Pelvic Pathology
When evaluating a female patient with abdominopelvic pain, it is crucial to consider obstetrical and gynecologic pathologies. 
The differential diagnosis may include ovarian torsion, ruptured ovarian cyst, pelvic inflammatory disease, tubo-ovarian 
abscess, fibroids, endometriosis, pelvic mass, ectopic pregnancy, spontaneous abortion, or other complications of pregnancy. 
The ACR recommends ultrasound as the initial imaging test-of-choice for these obstetrical and gynecologic diagnoses.51 

Nevertheless, these diagnoses may also be discovered on CT or MRI. One prospective study found no significant differences 
between the sensitivity and specificity of ultrasound, CT, and MRI to diagnose five key pelvic pathologies including ovarian 
cyst, ovarian torsion, tubo-ovarian abscess, oophoritis/salpingitis, and endometrial/uterine mass.74

Ovarian torsion is a crucial and time-sensitive ED diagnosis given that delay can lead to tissue necrosis and adverse 
effects on fertility. Ultrasonography with Doppler can be used to examine the vascular flow to the ovaries.51 Absence of 
flow or abnormal flow in the ovarian vein is the most sensitive finding for diagnosing ovarian torsion with a sensitivity of 
100%.75 Other ultrasound findings of ovarian torsion include tissue edema, absence of intra-ovarian vascularity, and 
absence of arterial flow.75 However, these findings all have a lower sensitivity compared to absence of flow or abnormal 
flow in the ovarian vein.75 Therefore, clinicians should not be falsely reassured by presence of arterial flow on ultrasound 
if ovarian torsion is suspected. In some clinical scenarios, a CT might have initially been performed instead of an 
ultrasound for a patient with nonspecific abdominal pain, so it is important to also be able to recognize CT findings 
suggesting torsion. The most common imaging finding is asymmetric ovarian enlargement greater than 5 cm, but this 
finding is not specific.76,77 Other CT findings include decreased adnexal enhancement after IV contrast administration, 
a twisted vascular pedicle, pelvic free fluid, inflammatory fat stranding adjacent to the ovary, and uterine deviation 
towards the affected side.76

Although many sources cite ultrasound as the preferred imaging modality to diagnose tubo-ovarian abscess, the 
sensitivity of ultrasound is actually lower than typically quoted in the emergency medicine literature.78 While earlier 
retrospective studies demonstrated a 93% sensitivity in the diagnosis of tubo-ovarian abscess, a later prospective study 
found that transvaginal ultrasound only demonstrated a sensitivity of 56%.79–81 MRI performs much better with 
a sensitivity of 100%. It is important to keep this limited sensitivity in mind if an ultrasound is performed first for 
a patient with a high clinical suspicion of a tubo-ovarian abscess. In this setting, it may be necessary to proceed with CT 
or MRI if the initial ultrasound is negative.
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Biliary Pathology
Abdominal ultrasound is the primary modality of choice when biliary disease is suspected in the ED setting.32 In the 
event of a negative or equivocal ultrasound, the workup may require additional imaging with CT, MRI or nuclear 
medicine scans to either continue to search for biliary pathology or to establish the diagnosis of other intra abdominal 
pathology that may be contributing to the patient’s presenting complaints.32

Cholescintigraphy, also known as a hepatobiliary iminodiacetic acid (HIDA) scan, also has utility in the diagnosis of 
biliary pathology and carries a higher sensitivity than ultrasound in the evaluation of acute cholecystitis.82 Despite this, 
limited availability of equipment or personnel, longer acquisition times, and limited ability to identify or exclude 
alternative diagnoses continue to limit the scope of cholescintigraphy in the emergency setting.83 A retrospective review 
of the ED patients in whom cholescintigraphy was utilized after a negative ultrasound revealed very limited utility. 
Operative diagnosis more often agreed with ultrasound (80%, 95% CI 62–98%) rather than cholescintigraphy when 
discordance was present, and only 42% of patients with acute cholecystitis on cholescintigraphy who went to the OR had 
a concordant operative diagnosis.83

Nephrolithiasis
Nephrolithiasis can be diagnosed by multiple different imaging studies, providing an opportunity for the clinician to choose 
the most appropriate study for the clinical scenario. Noncontrasted CT scans have historically been the gold standard, but 
a CT scan with contrast can effectively rule out obstructive urolithiasis with the additional benefit of showing other findings 
of obstructive uropathy not seen on a noncontrasted study such as delayed nephrogram.84 Additionally, the contrasted CT is 
more useful for identifying other abdominopelvic pathology. Ultrasound is also capable of identifying signs of ureteral 
obstruction including hydronephrosis and can sometimes visualize stones. This imaging study carries the added benefit of the 
absence of radiation exposure and may be effectively completed by the emergency medicine physician in a more timely 
manner. Still, a negative ultrasound does not completely rule out nephrolithiasis.85 A multispecialty consensus has provided 
further recommendations on clinical scenarios where each imaging modality may be best. In a younger patient with a classic 
presentation for nephrolithiasis or a middle-aged patient with a known history of nephrolithiasis, ultrasound can be utilized 
first. Ultrasound is also useful as a first-line imaging modality in pregnant patients and patients with renal stents. CT imaging 
should be used for patients who are older, have atypical presentations, or have uncontrolled pain.86 While a common 
emergency medicine teaching has been to obtain a CT for first time kidney stones, one study showed no associated increase 
in high-risk diagnoses, no increase in serious adverse events, and no increase in return ED visits or hospitalizations when 
ultrasound was used as the initial imaging modality.87

Aortic Pathology
While a ruptured abdominal aortic aneurysm (AAA) is not a common ED diagnosis, it carries very high mortality, 
anywhere from 50% to 90% in prior studies.88 Time to diagnosis is also associated with improved outcomes, making it 
paramount to pursue the best imaging study early.88,89 CTA is most effective at identifying rupture, but ultrasound is very 
sensitive and specific for identifying the aneurysm itself.88 While it is not adequate for ruling out a rupture, in a patient 
with symptoms concerning for rupture, ultrasound may provide information needed to expedite diagnosis and treatment. 
Ultrasounds completed by Emergency Medicine physicians are very sensitive (97.5% to 100%) and specific (94.1%) for 
AAA, while historical features including abdominal pain, back pain and syncope and physical exam findings including 
hypotension and pulsatile mass have very poor sensitivity and specificity.88,89 Symptoms of ruptured AAA have been 
noted to be misdiagnosed as renal colic, myocardial infarction, colonic inflammation, and gastrointestinal perforation.90 

Ultrasound is a quick and accessible way for the EM clinician to effectively evaluate for presence of an AAA and 
determine if ruptured AAA is a possible cause of a patient’s symptoms.

Inflammatory Bowel Disease
Patients with symptoms indicating a new diagnosis of inflammatory bowel disease (IBD) or complications of IBD 
typically present with acute non-localized abdominal pain. Utilization of CT with an oral contrast is key for evaluation, as 
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a non-contrasted CT is not sensitive in detecting mucosal abnormalities in these patients. Without oral contrast, the bowel 
may collapse or peristalsis may be present, obscuring or mimicking key pathology.91 CT enterography (CTE), a thin-cut 
CT utilizing neutral oral contrast and IV contrast, is the preferred modality.92 Rather than utilizing a standard barium 
solution, a neutral contrast distends the small bowel to allow for enhanced evaluation and can better detect obstruction, 
fistulas, and abscesses.91,93

Conclusion
Patients presenting to the ED with abdominal pain need rapid and accurate diagnosis to prevent morbidity and mortality. 
When the diagnosis is unclear after a thorough history, physical exam, evaluation of laboratory tests, diagnostic imaging 
is prudent. The ACR Appropriateness Criteria® offer a robust guide for selecting an appropriate imaging modality and is 
an appropriate reference tool for use in the ED setting. Utilization of these guidelines must be done in conjunction with 
determination of the location of the patient’s pain and must take into account unique characteristics such as age, gender, 
immune function, and previous surgical history. The evaluations for specific etiologies such as female pelvic pathology, 
biliary pathology, nephrolithiasis, aortic pathology, and IBD may also include unique imaging approaches tailored to the 
most likely diagnosis.
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