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Abstract

This document summarizes the relevant literature for the selection of the initial imaging in five clinical scenarios in patients with
suspected or known nonvariceal upper gastrointestinal bleeding (UGIB). These clinical scenarios include suspected nonvariceal UGIB
without endoscopy performed; endoscopically confirmed nonvariceal UGIB with clear source but treatment not possible or continued
aUniversity of Wisconsin School of Medicine and Public Health, Madison,
Wisconsin.
bNYU Grossman School of Medicine, New York, New York.
cPanel Chair, Brigham & Women’s Hospital, Boston, Massachusetts.
dPanel Chair, University of California San Diego, San Diego, California.
ePanel Vice-Chair, Massachusetts General Hospital and Harvard Medical
School, Boston, Massachusetts.
fGlobal Advanced Imaging, PLLC, Little Rock, Arkansas; Commission on
Nuclear Medicine and Molecular Imaging.
gUniversity of Texas Health Science Center at Houston and McGovern
Medical School, Houston, Texas; American Gastroenterological Association.
hMayo Clinic, Rochester, Minnesota; Society for Cardiovascular Magnetic
Resonance.
iOchsner Hospital, Baton Rouge, Louisiana.
jUMass Memorial Health and UMass Chan Medical School, Worcester,
Massachusetts; Committee on Emergency Radiology-GSER.
kUniversity of North Carolina at Chapel Hill, Chapel Hill, North Carolina.
lVA Puget Sound Health Care System and University of Washington,
Seattle, Washington.
mUniversity of California San Diego, San Diego, California.
nSpecialty Chair, University of Wisconsin School of Medicine and Public
Health, Madison, Wisconsin.
oSpecialty Chair, Brigham & Women’s Hospital, Boston, Massachusetts.
Corresponding author: Prashant Nagpal, MD, Section Chief, Cardiovascular
Imaging, Department of Radiology, University of Wisconsin-Madison Hos-
pital and Clinics, 600 Highland Ave, Madison, WI; e-mail: pnagpal@wisc.edu.

The American College of Radiology seeks and encourages collaboration
with other organizations on the development of the ACR Appropriateness
Criteria through society representation on expert panels. Participation by

representatives from collaborating societies on the expert panel does not
necessarily imply individual or society endorsement of the final document.
Reprint requests to: publications@acr.org.
Bari Dane, MD, reports payments or honoraria from speaker honorarium
from Siemens Healthineers. Jeremy D. Collins, MD, reports leadership
roles as Society for Magnetic Resonance Angiography—President Elect;
Board of Trustees member, Society for Cardiovascular Magnetic Resonance.
Cynthia S. Santillan, MD, reports meeting support for attending RSNA
board events; leadership roles as RSNA Board Member at Large, Vice-Chair
of Clinical Operations of University of California San Diego Department of
Radiology. Sandeep S. Hedgire, MD, reports payments or honoraria of a
one-time payment of $500 by Radiology Clinics of North America for guest
editing a special issue on cardiovascular imaging. Kathryn J. Fowler, MD,
reports grants or contracts from Bayer, Pfizer, Median, GE, Siemens,
Cannon; consulting fees from Bayer, Ascelia, Guerbet; payments or hon-
oraria from CME Science, VRAD; payment for expert testimony from
expert witness; support for meetings from Bayer; leadership roles as ACR
Chair, RSNA editorial board. Prashant Nagpal, MD, reports grants or
contracts from National Institute of Health; payments or honoraria from an
online course given for Society of Cardiovascular CT, and American Society
of Nuclear Cardiology for which honorarium was paid; stock in Moderna.
The other authors state that they have no conflict of interest related to the
material discussed in this article. David S. Kirsch, MD, Kathryn J. Fowler,
MD, Michael L. Steigner, MD, and Twyla B. Bartel, DO, MBA, are
partners, and all other authors are non-partner/non-partnership track/
employees.
The ACR Appropriateness Criteria documents are updated regularly. Please
go to the ACR website at www.acr.org/ac to confirm that you are accessing
the most current content.

Disclaimer: 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.

Copyrightª 2024 American College of Radiology

1546-1440/24/$36.00 n https://doi.org/10.1016/j.jacr.2024.08.021 S433

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:pnagpal@wisc.edu
mailto:publications@acr.org
http://www.acr.org/ac
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jacr.2024.08.021&domain=pdf
https://doi.org/10.1016/j.jacr.2024.08.021


bleeding after endoscopic treatment; endoscopically confirmed nonvariceal UGIB without a confirmed source; suspected nonvariceal
UGIB with negative endoscopy; and postsurgical or post-traumatic nonvariceal UGIB when endoscopy is contraindicated. The
appropriateness of imaging modalities as they apply to each clinical scenario is rated as usually appropriate, may be appropriate, and
usually not appropriate to assist the selection of the most appropriate imaging modality in the corresponding clinical scenarios of
nonvariceal UGIB.
The American College of Radiology Appropriateness Criteria are evidence-based guidelines for specific clinical conditions that are

reviewed annually by a multidisciplinary expert panel. The guideline development and revision process support the systematic analysis of
the medical literature from peer reviewed journals. Established methodology principles such as Grading of Recommendations Assess-
ment, Development, and Evaluation or GRADE are adapted to evaluate the evidence. The RAND/UCLA Appropriateness Method
User Manual provides the methodology to determine the appropriateness of imaging and treatment procedures for specific clinical
scenarios. In those instances where peer reviewed literature is lacking or equivocal, experts may be the primary evidentiary source
available to formulate a recommendation.

Key Words: Appropriateness Criteria, appropriate use criteria, AUC, CT angiography, imaging, nonvariceal bleeding, occult
gastrointestinal bleeding, upper gastrointestinal bleeding (UGIB)
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Variant 1. Adult. Suspected nonvariceal upper gastrointestinal bleeding; no endoscopy performed. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

CTA abdomen and pelvis without and with IV
contrast

Usually Appropriate ☢☢☢☢

Arteriography visceral May Be Appropriate ☢☢☢

Fluoroscopy upper GI series Usually Not Appropriate ☢☢☢

MR enterography Usually Not Appropriate O

CT abdomen and pelvis with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without IV contrast Usually Not Appropriate ☢☢☢

CT abdomen with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen without IV contrast Usually Not Appropriate ☢☢☢

CTA abdomen with IV contrast Usually Not Appropriate ☢☢☢

CTA chest with IV contrast Usually Not Appropriate ☢☢☢

CTA chest without and with IV contrast Usually Not Appropriate ☢☢☢

RBC scan abdomen and pelvis Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without and with IV
contrast

Usually Not Appropriate ☢☢☢☢

CT abdomen without and with IV contrast Usually Not Appropriate ☢☢☢☢

CT enterography Usually Not Appropriate ☢☢☢☢

CTA abdomen and pelvis with IV contrast Usually Not Appropriate ☢☢☢☢

CTA abdomen without and with IV contrast Usually Not Appropriate ☢☢☢☢
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Variant 2. Adult. Endoscopy confirms nonvariceal upper gastrointestinal bleeding with a clear source, but treatment not
possible or continued bleeding after endoscopic treatment. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

Arteriography visceral Usually Appropriate ☢☢☢

CTA abdomen and pelvis without and with IV contrast Usually Appropriate ☢☢☢☢

CTA chest without and with IV contrast May Be Appropriate ☢☢☢

CTA abdomen without and with IV contrast May Be Appropriate

Fluoroscopy upper GI series Usually Not Appropriate ☢☢☢

MR enterography Usually Not Appropriate O

CT abdomen and pelvis with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without IV contrast Usually Not Appropriate ☢☢☢

CT abdomen with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen without IV contrast Usually Not Appropriate ☢☢☢

CTA abdomen with IV contrast Usually Not Appropriate ☢☢☢

CTA chest with IV contrast Usually Not Appropriate ☢☢☢

RBC scan abdomen and pelvis Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without and with IV contrast Usually Not Appropriate ☢☢☢☢

CT abdomen without and with IV contrast Usually Not Appropriate ☢☢☢☢

CT enterography Usually Not Appropriate ☢☢☢☢

CTA abdomen and pelvis with IV contrast Usually Not Appropriate ☢☢☢☢

Variant 3. Adult. Endoscopy confirms nonvariceal upper gastrointestinal bleeding without a clear source. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

CTA abdomen and pelvis without and with IV contrast Usually Appropriate ☢☢☢☢

Arteriography visceral May Be Appropriate ☢☢☢

CTA chest without and with IV contrast May Be Appropriate ☢☢☢

RBC scan abdomen and pelvis May Be Appropriate ☢☢☢

CT enterography May Be Appropriate ☢☢☢☢

Fluoroscopy upper GI series Usually Not Appropriate ☢☢☢

MR enterography Usually Not Appropriate O

CT abdomen and pelvis with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without IV contrast Usually Not Appropriate ☢☢☢

CT abdomen with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen without IV contrast Usually Not Appropriate ☢☢☢

CTA abdomen with IV contrast Usually Not Appropriate ☢☢☢

CTA chest with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without and with IV contrast Usually Not Appropriate ☢☢☢☢

CT abdomen without and with IV contrast Usually Not Appropriate ☢☢☢☢

CTA abdomen and pelvis with IV contrast Usually Not Appropriate ☢☢☢☢

CTA abdomen without and with IV contrast Usually Not Appropriate ☢☢☢☢
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Variant 4. Adult. Nonvariceal upper gastrointestinal bleeding; negative endoscopy. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

CT enterography Usually Appropriate ☢☢☢☢

CTA abdomen and pelvis without and with IV contrast Usually Appropriate ☢☢☢☢

MR enterography May Be Appropriate O

RBC scan abdomen and pelvis May Be Appropriate ☢☢☢

CT abdomen and pelvis without and with IV contrast May Be Appropriate ☢☢☢☢

CTA abdomen without and with IV contrast May Be Appropriate (Disagreement) ☢☢☢☢

Arteriography visceral Usually Not Appropriate ☢☢☢

Fluoroscopy upper GI series Usually Not Appropriate ☢☢☢

CT abdomen and pelvis with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without IV contrast Usually Not Appropriate ☢☢☢

CT abdomen with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen without IV contrast Usually Not Appropriate ☢☢☢

CTA abdomen with IV contrast Usually Not Appropriate ☢☢☢

CTA chest with IV contrast Usually Not Appropriate ☢☢☢

CTA chest without and with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen without and with IV contrast Usually Not Appropriate ☢☢☢☢

CTA abdomen and pelvis with IV contrast Usually Not Appropriate ☢☢☢☢

Variant 5. Adult. Postsurgical or traumatic causes of nonvariceal upper gastrointestinal bleeding. Endoscopy is
contraindicated. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

Arteriography visceral Usually Appropriate ☢☢☢

CTA abdomen and pelvis without and with IV contrast Usually Appropriate ☢☢☢☢

CT abdomen and pelvis with IV contrast May Be Appropriate ☢☢☢

CTA chest without and with IV contrast May Be Appropriate ☢☢☢

CT abdomen and pelvis without and with IV contrast May Be Appropriate ☢☢☢☢

CT enterography May Be Appropriate ☢☢☢☢

Fluoroscopy upper GI series Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without IV contrast Usually Not Appropriate ☢☢☢

CT abdomen with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen without IV contrast Usually Not Appropriate ☢☢☢

CTA abdomen with IV contrast Usually Not Appropriate ☢☢☢

CTA chest with IV contrast Usually Not Appropriate ☢☢☢

RBC scan abdomen and pelvis Usually Not Appropriate ☢☢☢

CT abdomen without and with IV contrast Usually Not Appropriate ☢☢☢☢

CTA abdomen and pelvis with IV contrast Usually Not Appropriate ☢☢☢☢

CTA abdomen without and with IV contrast Usually Not Appropriate ☢☢☢☢
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Table 1. Appropriateness category names and definitions

Appropriateness Category
Name

Appropriateness
Rating Appropriateness Category Definition

Usually Appropriate 7, 8, or 9 The imaging procedure or treatment is indicated in the specified
clinical scenarios at a favorable risk-benefit ratio for patients.

May Be Appropriate 4, 5, or 6 The imaging procedure or treatment may be indicated in the
specified clinical scenarios as an alternative to imaging
procedures or treatments with a more favorable risk-benefit
ratio, or the risk-benefit ratio for patients is equivocal.

May Be Appropriate
(Disagreement)

5 The individual ratings are too dispersed from the panel median. The
different label provides transparency regarding the panel’s
recommendation. “May be appropriate” is the rating category
and a rating of 5 is assigned.

Usually Not Appropriate 1, 2, or 3 The imaging procedure or treatment is unlikely to be indicated in
the specified clinical scenarios, or the risk-benefit ratio for
patients is likely to be unfavorable.

Table 2. Relative radiation level designations

RRL Adult Effective Dose Estimate Range (mSv) Pediatric Effective Dose Estimate Range (mSv)

O 0 0
☢ <0.1 <0.03
☢☢ 0.1-1 0.03-0.3
☢☢☢ 1-10 0.3-3
☢☢☢☢ 10-30 3-10
☢☢☢☢☢ 30-100 10-30

Note: Relative radiation level (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.”
SUMMARY OF LITERATURE REVIEW

Introduction/Background
Upper gastrointestinal (GI) bleeding (UGIB) refers to
bleeding occurring proximal to the ligament of Treitz, from
the esophagus, stomach, or duodenum [1,2]. The incidence
of nonvariceal UGIB is almost 5 times higher than that of
variceal UGIB [1]. Peptic ulcer disease caused by
Helicobacter pylori infection or nonsteroidal anti-
inflammatory drug use is the most common cause of non-
variceal UGIB. The other causes of nonvariceal UGIB
include Mallory-Weiss tears, esophagitis, pancreatitis,
trauma, iatrogenic, or neoplastic [1]. Some rare causes of
nonvariceal UGIB include hemobilia, hemosuccus
pancreaticus, and aortoenteric fistula [3,4]. UGIB
frequently presents with hematemesis or melena. However,
a minority of patients can present with hematochezia [2].
GI bleeding (GIB) is either overt or occult. Patients with
overt GIB present with signs of visible bleeding such as
hematemesis, hematochezia, or melena. Patients with
occult GIB have guaiac-positive stools or iron deficiency
anemia, without visible blood loss. Obscure GIB refers to
Journal of the American College of Radiology
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bleeding with unknown source despite complete GI tract
imaging and endoscopic evaluation [2,5]. Clinically, obscure
GIB can be overt (manifests as continued passage of visible
blood) or occult (no visible blood).

Nonvariceal causes of UGIB had an incidence of
approximately 61 to 78 cases per 100,000 persons in the
United States in 2009 to 2012, with an estimated mortality
of 2% to 10% [1,6]. The initial management of nonvariceal
UGIB focuses on resuscitation, maintenance of
hemodynamic stability, and triage (in-patient versus
intensive care unit care). This is typically followed by
identification of the source of bleeding and bleeding
control [6]. Although 80% to 85% of cases of UGIB
cease spontaneously, there is a high risk of rebleeding,
massive hemorrhage, and death [7]. As per recent
American College of Gastroenterology practice guidelines
and an American Gastroenterological Association expert
statement, esophagogastroduodenoscopy is the usual first-
line diagnostic and therapeutic investigation [6,8]. Video
capsule endoscopy is also sometimes used, especially if the
bleeding site is suspected to be below the ligament of
S437
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Treitz. Because esophagogastroduodenoscopy and video
capsule endoscopy are not radiologic imaging tests, these
are not included in the variant tables and are not
discussed in detail in this document. This document
focuses on the usefulness of radiologic imaging for
nonvariceal UGIB (unrelated to cirrhosis and portal
hypertension). Bleeding secondary to varices and portal
hypertension is addressed in the ACR Appropriateness
Criteria� topics on “Radiologic Management of Gastric
Varices” [9] and “Radiologic Management of Portal
Hypertension” [10].
Special Imaging Considerations
Multiphase CT is used in the evaluation of patients with
overt GIB, including noncontrast, late arterial, and venous
phases of contrast administration [5]. With dual-energy CT,
virtual noncontrast images can replace a true noncontrast
acquisition [11]. Because the virtual noncontrast images are
derived from the contrast-enhanced data set, these images
are perfectly aligned, which can aid interpretation. The
conspicuity of active GIB can also be increased by the use of
low-keV virtual monoenergetic or iodine-only images [12].
In a study on the use of dual-energy CT imaging for pa-
tients presenting with clinical overt GIB, dual-energy CT
images improved the radiologist confidence in appropriate
diagnosis, especially in patients without findings of bleeding
on CT [12]. Additionally, low-keV images can be used to
reduce the volume of intravenous (IV) contrast used.
However, the use of these virtual unenhanced images in
place of true unenhanced images is still limited to certain
sites and remains a user-specific preference [5]. Hence,
considerations specific to virtual noncontrast images are
not discussed in this document.

For the purposes of distinguishing between CT and CT
angiography (CTA), ACR Appropriateness Criteria topics
use the definition in the ACR–NASCI–SIR–SPR Practice
Parameter for the Performance and Interpretation of Body
Computed Tomography Angiography (CTA) [13]:

CTA uses a thin-section CT acquisition that is timed to
coincide with peak arterial or venous enhancement. The
resultant volumetric dataset is interpreted using primary
transverse reconstructions as well as multiplanar refor-
mations and 3-D renderings.

All elements are essential: 1) timing, 2) reconstructions/
reformats, and 3) 3-D renderings. Standard CTs with
contrast also include timing issues and reconstructions/
reformats. Only in CTA, however, is 3-D rendering a
required element. This corresponds to the definitions that
the CMS has applied to the Current Procedural Terminol-
ogy codes.
S438
Initial Imaging Definition
Initial imaging is defined as imaging at the beginning of the
care episode for the medical condition defined by the
variant. More than one procedure can be considered usually
appropriate in the initial imaging evaluation when:

n There are procedures that are equivalent alternatives (ie,
only one procedure will be ordered to provide the clinical
information to effectively manage the patient’s care)

OR
n There are complementary procedures (ie, more than one
procedure is ordered as a set or simultaneously where each
procedure provides unique clinical information to effec-
tively manage the patient’s care).
DISCUSSION OF PROCEDURES BY VARIANT

Variant 1: Adult. Suspected nonvariceal upper
gastrointestinal bleeding; no endoscopy
performed. Initial imaging
Endoscopy is the usual first test in patients presenting with
overt or occult UGIB [6]. This variant is applicable to a
clinical scenario in which a patient presents clinically with
overt UGIB and initial endoscopy was not performed due
to large volume bleeding or clinical instability.

Arteriography Visceral. If there is overt large bleeding in
an unstable patient or if it is unclear if the bleeding is above
or below the ligament of Treitz, visceral angiography (VA)
can be helpful on an emergent basis [2]. VA detects bleeding
if the rate of bleeding is �0.5 mL/min [14]. VA allows
simultaneous treatment by embolization, the success of
which can be confirmed by looking for postintervention
contrast extravasation. There are some limitations of
angiography. Venous bleeding can be missed because the
contrast resolution of the venous phase of an angiogram is
relatively poor. The angiogram may be false-negative if the
bleeding is intermittent [14]. In a study of 158 patients with
clinical or CT-diagnosed overt nonvariceal UGIB, angiog-
raphy was able to confirm bleeding in 72% of patients.
Further similar studies have demonstrated identification of
UGIB in up to 80% of cases [15-17]. Early performance of
angiography (first 5 hours of patient presentation) is
associated with significantly higher angiographic
visualization of extravasation [15].

CT Abdomen and Pelvis With IV Contrast. There is no
significant literature supporting the use of CT abdomen and
pelvis with IV contrast. (Note: CTA is a separate procedure
distinct from CT abdomen and pelvis with IV contrast.)

CT Abdomen and Pelvis Without and With IV
Contrast. There is no significant literature supporting the
use of CT abdomen and pelvis without and with IV
Journal of the American College of Radiology
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contrast. (Note: CTA is a separate procedure distinct from
CT abdomen and pelvis with IV contrast.)

CT Abdomen and Pelvis Without IV Contrast. There
is no significant literature supporting the use of CT
abdomen and pelvis without IV contrast. (Note: CTA is a
separate procedure distinct from CT abdomen and pelvis
with IV contrast.)

CT Abdomen With IV Contrast. There is no significant
literature supporting the use of CT abdomen with IV
contrast. (Note: CTA is a separate procedure distinct from
CT abdomen and pelvis with IV contrast.)

CT Abdomen Without and With IV Contrast. There is
no significant literature supporting the use of CT abdomen
without and with IV contrast. (Note: CTA is a separate
procedure distinct from CT abdomen and pelvis with IV
contrast.)

CT Abdomen Without IV Contrast. There is no sig-
nificant literature supporting the use of CT abdomen
without IV contrast. (Note: CTA is a separate procedure
distinct from CT abdomen and pelvis with IV contrast.)

CT Enterography. There is no significant literature
supporting the use of CT enterography in patients with
overt UGIB. CT enterography requires the administra-
tion of large volumes of neutral oral contrast, which can
mask GIB by dilution. Additionally, a large volume of
oral contrast is often not tolerated by acutely ill patients.
CT enterography is recommended by the Society of
Abdominal Radiology Gastrointestinal Bleeding Disease-
Focused Panel for patients with occult GIB or suspected
small bowel bleeding, which often uses a multiphase
technique [5].

CTA Abdomen and Pelvis With IV Contrast. There is
no significant literature supporting the use of
CTA abdomen and pelvis with IV contrast only. The
literature primarily reflects studies with CTA examina-
tions without and with IV contrast. Dual-energy
CT allows for the generation of virtual noncontrast im-
ages from a CTA data set. However, the use of these
virtual unenhanced images in place of true unenhanced
images is still limited to certain sites and remains a user-
specific preference. So, they are not discussed in this
document.

CTA Abdomen and Pelvis Without and With IV
Contrast. CTA without and with IV contrast can help
with the detection of a source for GIB [7,18]. CTA has been
shown to be able to detect bleeding rates as slow as 0.3 mL/
min, compared with 0.5 to 1.0 mL/min for conventional
angiography and 0.2 mL/min for Tc-99m–labeled red
Journal of the American College of Radiology
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blood cell (RBC) scintigraphy [19]. Faster acquisition, thin
collimation, and greater availability have led to greater
utilization of this study. The noncontrast images are
useful for the detection of intraluminal high-attenuation
material that may mimic intraluminal blood on contrast-
enhanced images and may be necessary for the identifica-
tion of sentinel clot [7]. The Society of Abdominal
Radiology Gastrointestinal Bleeding Disease-Focused Panel
published a consensus on CT imaging protocols for the
detection of overt GIB [20]. With a 100% consensus, the
experts recommended noncontrast images for CTA
performed on single-energy CT. This can be replaced by
virtual noncontrast reconstructions with dual-energy CT
[20,21]. In a meta-analysis of 22 studies evaluating accuracy
of CTA for the diagnosis of active GIB (total of 672 pa-
tients), CTA had a sensitivity and specificity of 85% and
92%, respectively. Frequently, multiphase acquisition is
performed, with a portal venous or a delayed phase (typically
acquired during 70-90 sec window after the initiation of the
contrast bolus injection) in addition to the angiographic
phase [7,20]. In a study evaluating different CT imaging
protocols, multiphasic CT protocols (unenhanced þ
arterial þ portal venous phase) had the highest sensitivity
of 92% for the detection of GIB compared with 83% for
unenhanced phase with arterial or portal venous phase
alone [18]. Oral contrast is usually not given for GIB
studies because a positive oral contrast will render the
examination nondiagnostic, and oral water can dilute
intraluminal hemorrhage [7]. In an 8-year follow-up study
after initial negative CT for suspected GIB, nearly 60% of
patients with suspected UGIB and nearly 77% patients with
suspected lower GIB did not rebleed, suggesting relatively
higher odds of rebleeding for UGIB compared with lower
GIB despite a negative CTA [22]. In a retrospective study
among patients with positive CTA for GIB, greater
contrast extravasation volume on CT was significantly
correlated with use of hemostatic therapy, intraprocedural
active bleeding, and massive transfusion. The extravasation
volume, however, did not correlate with patient mortality
[23]. CTA may still be underused for the diagnosis of
GIB [24]. Compared with Tc-99m–labeled RBC scintig-
raphy, CTA can lead to faster triage of patients toward
definitive treatment by angiography [25]. Likewise, the use
of CTA as the first test leads to faster triage of patients in the
emergency room when compared with endoscopy for GI
bleed [24].

CTA Abdomen With IV Contrast. Although CTA can
detect GIB, typically both the abdomen and pelvis are
imaged, because the site of bleeding is unclear without
endoscopy. There is no significant literature supporting the
use of CTA abdomen with IV contrast only.
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CTA Abdomen Without and With IV Con-
trast. Although CTA can detect GIB, typically both the
abdomen and pelvis are imaged, because the site of bleeding
is unclear without endoscopy. There is no significant liter-
ature supporting the use of CTA abdomen without and with
IV contrast only.

CTA Chest With IV Contrast. Although esophageal
bleed (which can be localized on CTA chest) can present as
UGIB, the literature supports CTA of abdomen and pelvis if
the site of bleeding is unclear without endoscopy. There is
no significant literature supporting the use of CTA chest
with IV contrast.

CTA Chest Without and With IV Contrast. Although
esophageal bleed (which can be localized to CTA chest) can
present as UGIB, the literature supports CTA of abdomen
and pelvis without and with IV contrast, if the site of
bleeding is unclear without endoscopy. There is no signifi-
cant literature supporting the use of CTA chest without and
with IV contrast.

Fluoroscopy Upper GI Series. Barium or iodine upper
GI series has no role in the diagnosis of acute UGIB in a
modern-day practice.

MR Enterography. There is no significant literature
supporting the use of MR enterography in patients with
overt UGIB.

RBC Scan Abdomen and Pelvis. There is no significant
literature to support the use of a Tc-99m–labeled RBC scan
of the abdomen and pelvis for the initial imaging of sus-
pected overt UGIB (without endoscopy performed).
Variant 2: Adult. Endoscopy confirms
nonvariceal upper gastrointestinal bleeding
with a clear source, but treatment not
possible or continued bleeding after
endoscopic treatment. Initial imaging
This variant is applicable in a clinical scenario when the
patient had endoscopy performed, which diagnosed the
upper GI tract as the source of bleed, but definitive treat-
ment of the bleeding was not possible or there is continued
bleeding after treatment.

Arteriography Visceral. There is an 88% to 100% suc-
cess rate of VA for diagnosis of endoscopically refractory
bleeding from the esophagus due to inflammatory or
neoplastic pathology [26,27] or periesophageal pseudoaneurysm
[28]. In a study among patients with postesophagectomy
gastric conduit hemorrhage [29], VA identified the
source of active bleeding in 85% of patients. In a study
among patients with gastric cancer refractory to
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endoscopy, angiography could diagnose active bleeding in
22.4% (13/58) of patients [30]. In other studies in
patients with bleeding GI tumors, VA showed active
bleeding in 25% to 55% of patients [31,32]. Among
patients with pancreatic cancer presenting with
endoscopically refractory UGIB, angiography detected
active bleeding in 81% of patients [33,34]. Although there
is more literature on clinical success of angiographic
embolization for treatment of gastric and duodenal ulcers
refractory to endoscopic treatment [34-37], duodenal fistula
[38], and iatrogenic bleeding following laparoscopic
cholecystectomy or endoscopic pancreaticobiliary drainage
[4,39,40], the literature on diagnostic accuracy for bleeding
is limited in these studies.

CT Abdomen and Pelvis With IV Contrast. There is no
significant literature supporting the use of CT abdomen and
pelvis with IV contrast. (Note: CTA is a separate procedure
distinct from CT abdomen and pelvis with IV contrast.)

CT Abdomen and Pelvis Without and With IV Con-
trast. There is no significant literature supporting the use of
CT abdomen and pelvis without and with IV contrast.
(Note: CTA is a separate procedure distinct from CT
abdomen and pelvis without and with IV contrast.)

CT Abdomen and Pelvis Without IV Contrast. There
is no significant literature supporting the use of CT
abdomen and pelvis without IV contrast. (Note: CTA is a
separate procedure distinct from CT abdomen and pelvis
without IV contrast.)

CT Abdomen With IV Contrast. There is no significant
literature supporting the use of CT abdomen with IV
contrast. (Note: CTA is a separate procedure distinct from
CT abdomen with IV contrast.)

CT Abdomen Without and With IV Contrast. There is
no significant literature supporting the use of CT abdomen
without and with IV contrast. (Note: CTA is a separate
procedure distinct from CT abdomen without and with IV
contrast.)

CT Abdomen Without IV Contrast. There is no sig-
nificant literature supporting the use of CT abdomen
without IV contrast. (Note: CTA is a separate procedure
distinct from CT abdomen without IV contrast.)

CT Enterography. There is no significant literature
supporting the use of CT enterography as an imaging test
for overt UGIB, which is untreatable by endoscopy.
Although multiphasic CT enterography can detect
bleeding because of technique parameters that can mirror
CTA, the primary use of this protocol is directed more at
finding a potential bleeding source when bleeding is of a
Journal of the American College of Radiology
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slow rate [41] in patients with occult GI or suspected small
bowel bleeding [5].

CTA Abdomen and Pelvis With IV Contrast. Although
CTA can detect overt GIB, performance with IV contrast
only may not be as helpful. There is no significant literature
supporting the use of CTA abdomen and pelvis with IV
contrast. Noncontrast images can aid in the identification of
a sentinel clot. Dual-energy CT allows for the generation of
virtual noncontrast images from a CTA data set. However,
the use of these virtual unenhanced images in place of true
unenhanced images is still limited to certain sites and re-
mains a user-specific preference. So, they are not discussed
in this document.

CTA Abdomen and Pelvis Without and With IV
Contrast. Although there is no literature to discuss the
difference between diagnostic accuracy of CTA abdomen
and pelvis without and with IV contrast versus CTA
abdomen without and with IV contrast or CTA chest
without and with IV contrast, in patients with a known
source of bleeding that cannot be controlled endoscopically,
the imaging should be tailored to include the site of the
bleeding. Overall, CTA has good accuracy for the detection
of tumor bleeding, vascular malformations, or diverticular
bleeding [7,42,43].

CTA Abdomen With IV Contrast. There is no signifi-
cant literature supporting the use of CTA abdomen with IV
contrast.

CTA Abdomen Without and With IV Contrast. There
is no significant literature comparing the use of CTA
abdomen and pelvis without and with IV contrast for
UGIB. However, as highlighted earlier in this document, if
the known source of bleeding if localized to abdomen, this
test may be helpful. CTA pelvis may be ordered simulta-
neously; however, the primary role would be for vascular
access mapping.

CTA Chest With IV Contrast. There is no significant
literature supporting the use of CTA chest with IV contrast.

CTA Chest Without and With IV Contrast. There is
no significant literature comparing the use of CTA chest
without and with IV contrast for UGIB. However, as
highlighted earlier in this document, if the known source of
bleeding is localized to the chest, this test may be helpful.

Fluoroscopy Upper GI Series. Barium or iodine upper
GI series has no role in the diagnosis of acute UGIB.

MR Enterography. There is no significant literature
supporting the use of MR enterography as an imaging test
for overt UGIB, which is untreatable by endoscopy.
Journal of the American College of Radiology
Nagpal et al n Nonvariceal Upper Gastrointestinal Bleeding: 202
RBC Scan Abdomen and Pelvis. There is no significant
literature to support the use of a Tc-99m–labeled RBC scan
of the abdomen and pelvis for the diagnosis of GIB when
the source of bleeding is obvious but unmanageable on
endoscopy.
Variant 3: Adult. Endoscopy confirms
nonvariceal upper gastrointestinal bleeding
without a clear source. Initial imaging
This variant is applicable to clinical scenario in which
endoscopy shows UGIB but the site or source of the
bleeding cannot be determined on endoscopy. Clinically,
these patients typically present with overt GIB.

Arteriography Visceral. VA can be attempted in such
cases; however, it also has the limitation that if the bleeding
is not active, it may not be seen. VA has the advantage of
assessing the entire mesenteric circulation. Provocation
techniques including intraprocedure heparin administration,
intra-arterial nitroglycerin administration, and low-dose
tissue plasminogen activator administration have been
shown to increase the sensitivity of VA for the detection of
GIB [44]. However, the literature on safety of these
maneuvers and the effect on patient outcomes is limited.
The other methods described in the literature that can
enhance detection of bleeding on VA are glucagon and
hyoscine butylbromide administration (to decrease bowel
motility and artifacts), the use of carbon dioxide as a
contrast medium, and longer injection durations [45].
Limitations include its invasive nature and higher bleeding
rate threshold to diagnose obscure bleeding [46].

CT Abdomen and Pelvis With IV Contrast. There is no
significant literature supporting the use of CT abdomen and
pelvis with IV contrast. (Note: CTA is a separate procedure
distinct from CT abdomen and pelvis with IV contrast.)

CT Abdomen and Pelvis Without and With IV
Contrast. There is no significant literature supporting the
use of CT abdomen and pelvis without and with IV
contrast. (Note: CTA is a separate procedure distinct from
CT abdomen and pelvis without and with IV contrast.)

CT Abdomen and Pelvis Without IV Contrast. There
is no significant literature supporting the use of CT
abdomen and pelvis without IV contrast. (Note: CTA is a
separate procedure distinct from CT abdomen and pelvis
without IV contrast.)

CT Abdomen With IV Contrast. There is no significant
literature supporting the use of CT abdomen with IV
contrast. (Note: CTA is a separate procedure distinct from
CT abdomen with IV contrast.)
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CT Abdomen Without and With IV Contrast. There is
no significant literature supporting the use of CT abdomen
without and with IV contrast. (Note: CTA is a separate
procedure distinct from CT abdomen without and with IV
contrast.)

CT Abdomen Without IV Contrast. There is no sig-
nificant literature supporting the use of CT abdomen
without IV contrast. (Note: CTA is a separate procedure
distinct from CT abdomen without IV contrast.)

CT Enterography. CT enterography requires the admin-
istration of large volumes of neutral oral contrast, which can
mask bleeding by dilution. Although multiphasic CT
enterography can detect bleeding because of technique pa-
rameters that can mirror CTA, the primary use of this
protocol is directed more to finding a potential bleeding
source when bleeding is of a slow rate, suspected in the small
bowel, or occult in nature [41].

CTA Abdomen and Pelvis With IV Contrast. There is
no significant literature supporting the use of CTA
abdomen and pelvis with IV contrast. Dual-energy CT al-
lows for the generation of virtual noncontrast images from a
CTA data set. However, the use of these virtual unenhanced
images in place of true unenhanced images is still limited to
certain sites and remains a user-specific preference. So, they
are not discussed in this document.

CTA Abdomen and Pelvis Without and With IV
Contrast. Besides angiography, CTA abdomen and pelvis
without and with IV contrast may become useful when
endoscopy shows nonvariceal UGIB without a clear source.
As highlighted in previous variants, CTA without and with
IV contrast has high accuracy for the detection of GIB. CTA
can detect small bowel lesions that may be difficult to see on
traditional esophagogastroduodenoscopy but may be better
visualized by push enteroscopy [43]. Because CTA can
identify a slower bleeding rate than angiography, CTA has
been demonstrated to have significantly higher detection
of active bleeding as well as localization of the culprit
lesion [46]. CTA can also show Dieulafoy lesions that
have a very high mortality rate [47,48].

CTA Abdomen With IV Contrast. There is no significant
literature supporting the use of CTA abdomen with IV contrast.

CTA Abdomen Without and With IV Contrast. There
is no significant literature supporting the use of CTA
abdomen without and with IV contrast, because lesions not
clearly seen on endoscopy may be localized to small bowel,
which often requires inclusion of the pelvis.

CTA Chest With IV Contrast. There is no significant
literature supporting the use of CTA chest with IV contrast.
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CTA Chest Without and With IV Contrast. There is
no significant literature supporting the use of CTA chest
without and with IV contrast.

Fluoroscopy Upper GI Series. Barium or iodine upper
GI series has no role in the diagnosis of acute UGIB.

MR Enterography. There is no significant literature
supporting the use of MR enterography as an imaging test
for UGIB, which is confirmed on endoscopy but without a
clear source.

RBC Scan Abdomen and Pelvis. Because CTA evalua-
tion is a well-recognized next step in the management of
UGIB if endoscopy confirms bleeding without identification
of a source, there is no significant literature outlining the use
of nuclear medicine studies in this clinical context. How-
ever, Tc-99m–labeled RBC scanning can be used to localize
a low-rate source of bleeding.
Variant 4: Adult. Nonvariceal upper
gastrointestinal bleeding; negative
endoscopy. Initial imaging
This variant is applicable to patients with no clear source of
bleeding despite complete endoscopic evaluation. Clinically,
these patients can have obscure bleeding (which may be noted
in the form of visible passage of blood or melena or occult
bleeding, unexplained iron deficiency anemia, or guaiac-
positive stools without visible passage of blood). Small bowel
pathology is the frequent source of bleeding in these patients.

Arteriography Visceral. VA, due to a lower sensitivity for
the detection of bleeding and its invasive nature, is considered
lower on the diagnostic algorithm compared with more sen-
sitive noninvasive testing [49,50]. Super-selective angiography
with intraoperative methylene blue localization may help to
diagnose and effectively control bleeding in patients with
obscure GIB [51]. In patients with negative endoscopy, VA
has false-negative results, because the bleeding is typically
detected when the rate is at least 0.5 mL/min. It has been
shown that there is no benefit of performing angiography in
patients with occult GIB who have a negative CTA study [50].

CT Abdomen and Pelvis With IV Contrast. In
endoscopy-negative patients, there is no significant literature
for CT abdomen and pelvis with IV contrast for GIB
evaluation. However, CT may be performed primarily for
the evaluation of GI masses rather than the demonstration
of bleeding. (Note: CTA is a separate procedure distinct
from CT abdomen and pelvis with IV contrast.)

CT Abdomen and Pelvis Without and With IV Con-
trast. In endoscopy-negative patients, there is no significant
literature for CT abdomen and pelvis without and with IV
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contrast for GIB evaluation. Although there is not enough
literature supporting its use, the test may serve as an initial
test for patients with obscure or occult bleeding, especially if
an alternative is needed for CTA or enterography. (Note:
CTA is a separate procedure distinct from CT abdomen and
pelvis without and with IV contrast.)

CT Abdomen and Pelvis Without IV Contrast. In
endoscopy-negative patients, there is no significant literature
for CT abdomen and pelvis without IV contrast for GIB
evaluation. (Note: CTA is a separate procedure distinct from
CT abdomen and pelvis without IV contrast.)

CT Abdomen With IV Contrast. In endoscopy-negative
patients, there is no significant literature for CT abdomen
with IV contrast for GIB evaluation. (Note: CTA is a
separate procedure distinct from CT abdomen with IV
contrast.)

CT Abdomen Without and With IV Contrast. In
endoscopy-negative patients, there is no significant literature
for CT abdomen without and with IV contrast for GIB
evaluation. (Note: CTA is a separate procedure distinct from
CT abdomen without and with IV contrast.)

CT Abdomen Without IV Contrast. In endoscopy-
negative patients, there is no significant literature for CT
abdomen without IV contrast for GIB evaluation. (Note:
CTA is a separate procedure distinct from CT abdomen
without IV contrast.)

CT Enterography. Although CT enterography is not
considered useful for detection of acute bleeding due to the
dilution of bleeding from oral contrast, it may be helpful in
patients with negative endoscopy to identify a small bowel
source of GIB. The sensitivity for detection of the cause of
occult GIB is typically low, with measured sensitivity of
25% compared with capsule endoscopy (sensitivity of 87%)
and 33% when compared with clinical follow-up in patients
with nondiagnostic capsule endoscopy [52,53]. However, a
study showed a higher sensitivity of CT enterography (88%)
for the diagnosis of etiology of occult GIB, significantly
higher than capsule endoscopy (sensitivity 38%) in their
study population [54]. Advantages of CT enterography
over capsule endoscopy are ease of performance and better
patient satisfaction [5].

CTA Abdomen and Pelvis With IV Contrast. In
endoscopy-negative patients, there is no significant literature
for CT abdomen and pelvis with IV contrast for GIB evalu-
ation. Dual-energy CT allows for the generation of virtual
noncontrast images from a CTA data set. However, the use of
these virtual unenhanced images in place of true unenhanced
images is still limited to certain sites and remains a user-specific
preference. So, they are not discussed in this document.
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CTA Abdomen and Pelvis Without and With IV
Contrast. Both CTA and CT enterography are effective
imaging tests for the diagnosis of UGIB with negative
endoscopy. Studies have demonstrated that there is no
significant clinical difference between accuracy of CTA and
enterography for endoscopy-negative GIB [55,56]. CTA
can detect bleeding rates as slow as 0.3 mL/min [19].
But, as with angiography, intermittent and slow bleeding
can be missed, leading to false-negatives. The sensitivity
of CTA has been shown to be 81% in high-risk patients
(ie, patients requiring 500 mL of transfusion to maintain
vital signs), which decreases to 50% in patients with a slow
bleed [57]. The portal venous or delayed phase of
multiphasic CT may be more useful for detection of GI
masses. CTA and CT enterography can serve as triage
tools for identifying patients who may benefit from
double-balloon endoscopy [58].

CTA Abdomen With IV Contrast. In endoscopy-
negative patients, there is no significant literature for CTA
abdomen with IV contrast for GIB evaluation.

CTA Abdomen Without and With IV Contrast. In
endoscopy-negative patients, there is no significant literature
for CTA abdomen without and with IV contrast for GIB
evaluation. Because the pathology can be located anywhere
in the small bowel, it is more appropriate to image both the
abdomen and pelvis.

CTA Chest With IV Contrast. In endoscopy-negative
patients, there is no significant literature for CTA chest
with IV contrast for GIB evaluation.

CTA Chest Without and With IV Contrast. In
endoscopy-negative patients, there is no significant literature
for CTA chest without and with IV contrast for GIB
evaluation.

Fluoroscopy Upper GI Series. Barium or iodine upper
GI series has no role in diagnosis of acute UGIB.

MR Enterography. Similar to CT enterography, MR
enterography requires oral administration of oral contrast
that can obscure bleeding. But MR enterography has been
used to identify small bowel sources of bleeding in pediatric
patients. In a study of 25 pediatric patients with occult GIB,
MR enterography was shown to be diagnostic in 79% pa-
tients, with a sensitivity and specificity of 86% and 100%,
respectively [59]. Few other studies have also compared
capsule with MR enterography and demonstrated better
diagnostic yields for capsule endoscopy [60,61]. However,
there is not enough direct evidence to suggest that MR
enterography has an advantage over CT enterography or
capsule endoscopy in patients with UGIB and negative
endoscopy, particularly in adults.
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RBC Scan Abdomen and Pelvis. Tc-99m–labeled RBC
scans can detect bleeding rates as low as 0.05 to 0.1 mL/
min. Although there is prior literature on the use of RBC
abdomen and pelvis scan, no recent studies have compared
the accuracy of RBC scan to CTA or angiography for occult
UGIB. Prior reports had suggested variable efficacy for the
diagnosis of GIB with localization errors, especially when
bleeding arises from the stomach and duodenum [62,63].
However, the use of single-photon emission CT (SPECT)
and SPECT/CT have made the anatomical position of the
uptake clear and contributed to the improved localization of
the site of GIB [64].
Variant 5: Adult. Postsurgical or traumatic
causes of nonvariceal upper gastrointestinal
bleeding. Endoscopy is contraindicated. Initial
imaging
This variant is applicable to postsurgical or trauma patients
with UGIB, contraindicated to upper GI endoscopy.

Arteriography Visceral. VA is primarily reserved for un-
stable patients with UGIB and contraindicated for endos-
copy, because it can be used for diagnosis and simultaneous
treatment [27,65]. Typically, unstable patients with traumatic
hemobilia and bleeding after mucosal or submucosal
endoscopic mass resection may require VA [4,39,65]. In
stable patients, VA may be performed after CTA, which
can show the site of bleeding or a pseudoaneurysm [4,39].

CT Abdomen and Pelvis With IV Contrast. There is no
significant literature supporting the use of CT abdomen and
pelvis with IV contrast for postsurgical or post-traumatic
UGIB. However, in general, CT of the abdomen and
pelvis with IV contrast is routinely used in trauma patients
to assess for intra-abdominal injury. In a meta-analysis of 16
studies enrolling 12,514 patients, CT of the abdomen and
pelvis had a sensitivity and specificity of 68% and 97%,
respectively, for the diagnosis of traumatic hollow viscus
injury [66]. (Note: CTA is a separate procedure distinct
from CT abdomen and pelvis with IV contrast.)

CT Abdomen and Pelvis Without and With IV Con-
trast. There is no significant literature supporting the use of
CT abdomen and pelvis without and with IV contrast for
postsurgical or post-traumatic UGIB. (Note: CTA is a
separate procedure distinct from CT abdomen and pelvis
without and with IV contrast.)

CT Abdomen and Pelvis Without IV Contrast. There
is no significant literature supporting the use of CT
abdomen and pelvis without IV contrast for postsurgical or
post-traumatic UGIB. (Note: CTA is a separate procedure
distinct from CT abdomen and pelvis without IV contrast.)
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CT Abdomen With IV Contrast. There is no significant
literature supporting the use of CT abdomen with IV
contrast for postsurgical or post-traumatic UGIB. (Note:
CTA is a separate procedure distinct from CT abdomen
with IV contrast.)

CT Abdomen Without and With IV Contrast. There is
no significant literature supporting the use of CT abdomen
without and with IV contrast for postsurgical or post-
traumatic UGIB. However, CT of the abdomen without
and with IV contrast may be considered in patients who are
suspected to have postsurgical UGIB or hemobilia [67]. In a
study of postlaparoscopic sleeve gastrectomy patients
presenting with UGIB, CT was able to diagnose all
patients with surgical site pseudoaneurysm who were
successfully treated by surgery or transcatheter arterial
embolization [68]. The patients with poststent ulceration
or mucosal diseases are, however, often undiagnosed by
CT [68].

CT Abdomen Without IV Contrast. There is no sig-
nificant literature supporting the use of CT abdomen
without IV contrast for postsurgical or post-traumatic
UGIB.

CT Enterography. There is no significant literature
supporting the use of CT enterography for postsurgical or
post-traumatic UGIB. CT enterography requires the
administration of large volumes of neutral oral contrast,
which can mask GIB by dilution. Additionally, a large
volume of oral contrast is often not tolerated by patients
when acutely ill. However, CT enterography can detect
GIB because of technique parameters that can mirror CTA
and is useful for patients with occult GI or suspected small
bowel bleeding [5].

CTA Abdomen and Pelvis With IV Contrast. Although
CTA can detect arterial post-traumatic bleeding, perfor-
mance with IV contrast only may not be as helpful. Without
contrast images are important to identify sentinel clot and
inherently hyperdense intraluminal material. Dual-energy
CT allows for the generation of virtual noncontrast images
from a CTA data set. However, the use of these virtual
unenhanced images in place of true unenhanced images is
still limited to certain sites and remains a user-specific
preference. So, they are not discussed in this document.
There is no significant literature supporting the use of CTA
abdomen and pelvis with IV contrast only.

CTA Abdomen and Pelvis Without and With IV
Contrast. In traumatic UGIB, it is important to identify
the source quickly, safely, and effectively. CT is frequently
performed in patients with trauma to assess for visceral in-
juries. In patients with UGIB, multiphase CTA can
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effectively and quickly evaluate abdominal vasculature, GIB,
and visceral injuries simultaneously. Mesenteric contrast
extravasation has a 75% sensitivity for mesenteric injury
[69]. CT can help in triage and prognostication, with active
bleeding in the arterial or portal venous phase more likely to
be life-threatening versus bleeding that first appears in the
equilibrium phase [69]. A rare but life-threatening cause of
postsurgical or iatrogenic UGIB can be aortoenteric fistula.
CTA is the examination of choice [70]. Evidence of a fistula
is suggested by gas in a periprosthetic fluid collection,
retraction of the contacting intestinal walls, or the
presence of a false aneurysm. Extravasation of contrast
into the intestinal lumen is diagnostic of aortoenteric
fistula but rarely occurs. Even in patients that can undergo
endoscopy, CTA is superior and more sensitive compared
with endoscopy for the diagnosis of aortoenteric fistula [71].

CTA Abdomen With IV Contrast. There is no signifi-
cant literature supporting the use of CTA abdomen with IV
contrast for postsurgical or post-traumatic UGIB.

CTA Abdomen Without and With IV Contrast. There
is no significant literature supporting the use of CTA
abdomen without and with IV contrast for postsurgical or
post-traumatic UGIB.

CTA Chest With IV Contrast. There is no significant
literature supporting the use of CTA chest with IV contrast
for postsurgical or post-traumatic UGIB.

CTA Chest Without and With IV Contrast. There is
no significant literature comparing the use of CTA chest
without and with IV contrast for UGIB. However, as
highlighted earlier in this document, if the trauma or prior
surgery is localized to the chest, this test may be helpful.

Fluoroscopy Upper GI Series. Barium or iodine upper
GI series has no role in the diagnosis of acute UGIB.

RBC Scan Abdomen and Pelvis. There is no significant
literature outlining the use of Tc-99m-labeled RBC scan-
ning when endoscopy is contraindicated.
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SUMMARY OF RECOMMENDATIONS

n Variant 1: CTA of the abdomen and pelvis without
and with IV contrast is usually appropriate for the
initial imaging in an adult with suspected nonvariceal
UGIB and no endoscopy performed.

n Variant 2: Visceral arteriography or CTA of the
abdomen and pelvis without and with IV contrast is
usually appropriate for the initial imaging in an adult
who has nonvariceal UGIB with a clear source
confirmed by endoscopy, although treatment is not
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possible or there is continued bleeding after endoscopic
treatment. These procedures are equivalent alternatives
(ie, only one procedure will be ordered to provide
the clinical information to effectively manage the
patient’s care).

nVariant 3: CTA of the abdomen and pelvis without
and with IV contrast is usually appropriate for the
initial imaging in an adult who has nonvariceal
UGIB without a clear source, which has been
confirmed by endoscopy.

nVariant 4: CT enterography or CTA of the abdomen
and pelvis without and with IV contrast is usually
appropriate for the initial imaging in an adult with
nonvariceal UGIB and negative endoscopy. These
procedures are equivalent alternatives (ie, only one
procedure will be ordered to provide the clinical
information to effectively manage the patient’s care).

nVariant 5: Visceral arteriography or CTA of the
abdomen and pelvis without and with IV contrast is
usually appropriate for the initial imaging in an adult
with postsurgical or traumatic causes of nonvariceal
UGIB; however, endoscopy is contraindicated. These
procedures are equivalent alternatives (ie, only one
procedure will be ordered to provide the clinical
information to effectively manage the patient’s care).
The panel did not agree on recommending CTA of
the abdomen without and with IV contrast. There is
insufficient medical literature to conclude whether or
not these patients would benefit from this option in
this clinical scenario. Imaging with this option in this
patient population is controversial but may be
appropriate.
SUPPORTING DOCUMENTS
The evidence table, literature search, and appendix for this
topic are available at https://acsearch.acr.org/list. The ap-
pendix 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
www.acr.org/ac.
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 diag-
nostic procedures, a relative radiation level (RRL) indication
has been included for each imaging examination. The RRLs
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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 2).
Additional information regarding radiation dose assessment
for imaging examinations can be found in the ACR
Appropriateness Criteria� Radiation Dose Assessment
Introduction document [72].
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