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Endoscopy reveals arterial bleeding source.

Date of origin: 1998
Last review date: 2010

Radiologic Procedure Rating Comments RRL*
Arteriography visceral 8 Only for bleeding refractory to endoscopic e
management.
CTA abdomen with contrast 3 @D
Tc—9'9m-1abeled RBC scan abdomen and 3 oo
pelvis
*Relative

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

Radiation Level

Variant 2:

Endoscopy reveals variceal bleeding source.

Radiologic Procedure Rating Comments RRL*
Wedge venography with pressures liver 3 Primarily for bleeding refractory to NS
with TIPS medical and endoscopic management.
US liver with Doppler 6 (0]
Wedge venography with pressures liver For determination of sinusoidal vs
without TIPS 5 presinusoidal portal hypertension in select NS

cases.
CTA abdomen with contrast 5 May be useful for TIPS planning. R
Tc—9.9m—1abeled RBC scan abdomen and ) 29
pelvis
Arteriography visceral 2 R
*Relative

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

Radiation Level

Variant 3:

aortic reconstruction or pancreaticobiliary procedure.

Endoscopy confirms UGIB without a clear source in a patient with a history of

Radiologic Procedure Rating Comments RRL*

CTA abdomen with contrast 8 NN
Arteriography visceral 7 2
Tc-99m-labeled RBC scan abdomen and

. 4 @O
pelvis
Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate ke
Rating Scale: 1,2, y not appropriate; 4,5,6 May be appropriate; 7.8, y approp Radiation Level
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Clinical Condition: Radiologic Management of Upper Gastrointestinal Bleeding

Variant 4: Negative endoscopy.

Radiologic Procedure Rating Comments RRL*
CTA abdomen with contrast 8 R
Tc—9.9m—1abeled RBC scan abdomen and 7 For slower bleeding. o0 e
pelvis
Arteriography visceral 7 For brisk, active bleeding. QDR
US liver with Doppler 3 (0]
Wedge venography with pressures liver 3 NS
without TIPS
Wedge venography with pressures liver ) NS
with TIPS
Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate Ra;il:teil(ilr:iieevel
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Summary of Literature Review

Upper gastrointestinal bleeding (UGIB) by definition
occurs proximal to the ligament of Treitz, originating
from the esophagus, stomach, or duodenum. Typically,
UGIB will present with hematemesis of varying shade
depending on the extent of iron oxidation by gastric acid
or with melena following digestion. If brisk, UGIB can
also result in hematochezia, which is the presenting sign
in 15% of cases of UGIB [1].

The incidence of UGIB ranges between 36 and 48 per
100,000 persons annually. Despite advances in medical
care, the overall mortality has remained relatively
constant over the past several decades due to the
increasing proportion of elderly patients presenting with
UGIB and additional comorbidities. According to the
American Society for Gastrointestinal Endoscopy
(ASGE) survey on UGIB, the most common etiologies
are duodenal ulcer (24.3%), gastric erosions (23.4%),
gastric ulcer (21.3%), varices (10.3%), Mallory-Weiss
tears (7.2%), esophagitis (6.3%), duodenitis (5.8%),
neoplasm (2.9%), stomal marginal ulcer (1.8%),
esophageal ulcer (1.7%), and other/miscellaneous,
including angiodyplasia or vascular malformations
(6.8%), with some patients having multiple sources of
bleeding. Other recent surveys have reported similar
findings with a relatively higher proportion of variceal
hemorrhage and erosive gastritis in inner-city populations
[2-5]. Frequently, a directed history will reveal the
underlying etiology.

In patients presenting with UGIB, aggressive volume
resuscitation and maintenance of hemodynamic stability
are the first priorities. Only then should an attempt be
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made to identify and treat the source of hemorrhage. It
should be noted that UGIB will cease spontaneously in
70%-80% of cases. A nasogastric aspirate is often
obtained to help establish the etiology, though 3%-16% of
patients with UGIB bleeding may have a negative
aspirate. The three most important diagnostic techniques
in the investigation of UGIB are upper endoscopy,
angiography, and computed tomography (CT).

Diagnosis and Management of Nonvariceal Upper
Gastrointestinal Bleeding

Upper Endoscopy

Patients with presumed UGIB should first be examined
by upper endoscopy (esophagogastroduodenoscopy or
EGD) as it successfully identifies the source of
hemorrhage in 95% of cases and provides prognostic
information regarding rebleeding, the need for surgery,
the level of hospital care required, and mortality.
Emergent endoscopy is indicated in patients with
persistent hemorrhage resulting in deviations of vitals
signs or requiring repeated transfusions [6-7]. Endoscopy
within the emergency room can result in safe discharge in
nearly half of all stable patients with subsequent
outpatient follow-up. When not performed in the
emergency room, endoscopy within 24 hours of
admission still effectively reduces resource utilization and
shortens hospital stays [8-9]. Further, in patients with
high-risk ulcer stigmata at the time of initial endoscopy, a
second-look endoscopy may help reduce bleeding rates,
surgery, and cost [10].

Endoscopic hemostatic therapy can be grouped into three
categories: injection of sclerosants and/or
vasoconstrictors, thermal coagulation techniques, and
mechanical methods such as band ligation and clips. A
meta-analysis of trials of therapeutic endoscopy
demonstrated similar efficacy across all hemostatic
modalities in reducing risk of rebleeding and the need for
emergency surgery. Moreover, using combined methods
may be advantageous [11-14]. With acute hemorrhagic
gastritis, endoscopic therapy may be more difficult
because of the potential for diffuse mucosal bleeding
[15].

Angiography and Embolotherapy

When upper endoscopy is unable to control or localize the
source of UGIB, angiography is indicated. The accuracy
of diagnostic arteriography is increased in active
hemorrhage, but it can also reveal structural lesions that
bleed intermittently [16-17]. Visceral arteriography can
detect bleeding in the UGI tract at rates as low as 0.5
mL/min. Only arterial or capillary bleeding can be
detected by selective visceral arteriography; venous
bleeding is rarely detected on the venous phase of an
arteriogram.

Treatment of UGIB via transcatheter arterial embolization
(TAE) has a high technical success rate and is associated
with lower complication rates than transcatheter
vasopressin infusion [18-20]. While originally relegated
to only poor surgical candidates, TAE has been shown to
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be equally effective at controlling bleeding with lower
overall complication rates and trends toward lower 30-
day mortality rates [21-25]. Long-term clinical success is
demonstrated in >60% of patients undergoing TAE for
UGIB, irrespective of whether active contrast
extravasation is observed at the time of angiography
[18,26]. The clinical outcome after technically successful
embolotherapy is largely dependent on patient
comorbidities [27-28].

Computed Tomography Angiography

Several recent studies have documented the high
sensitivity, specificity, and predictive value of
multiphasic, multidetector CT (MDCT) in assessing
UGIB [29-33]. MDCT was first applied in the evaluation
of obscure origin and lower GI bleeding, and in both
instances it compares favorably with endoscopic
techniques [34-39]. Faster acquisition and thinner
collimation, together with multiplanar and three-
dimensional image rendering, have improved the
sensitivity of MDCT for detecting active hemorrhage to
as low as 0.5 mL/min in a swine model, while in vitro
models have compared well to digital subtraction
angiography (DSA) in first-order aortic branches, with a
detection threshold of 0.35 mL/min [40-41].

Nuclear Medicine

Tc-99m-labeled erythrocyte scans (“tagged RBC scans”)
can detect bleeding rates as low as 0.05-0.1 mL/min. Tc-
99m-labeled erythrocyte scans are favored over Tc-99m
sulfur colloid scans for diagnosing GI bleeding because
of the longer potential imaging interval and
corresponding increased sensitivity in the detection and
localization of bleeding [42-43]. Errors in localization are
most likely to occur when hemorrhage arises from a
gastric or duodenal source [44-46]. Moreover, most
scintigraphy series included a substantial proportion of
patients for whom upper endoscopy would be expected to
identify the bleeding site, leaving only a small percentage
of patients with UGIB for whom nuclear medicine studies
would be of value [47-49].

Barium

Barium studies have no role in the evaluation of acute
UGIB. Technically adequate studies may be difficult to
obtain in critically ill patients. Barium in the
gastrointestinal (GI) tract obscures active hemorrhage and
may interfere with subsequent endoscopy or angiography.
Barium studies may have a limited role in identifying
lesions as potential sources of obscure GI bleeding [50],
but they have been largely supplanted by endoscopic
techniques [51-57]. Because endoscopy is more accurate
than barium studies and potentially therapeutic, it should
always precede barium studies in the evaluation of
chronic UGIB as well.

Bleeding Due to Portal Hypertension

Most UGIB in the setting of portal hypertension results
from ruptured distal esophageal varices, but bleeding
from gastric varices, portal hypertensive gastropathy,
ectopic varices, and arterial sources must also be
considered. While esophageal variceal hemorrhage
typically requires a portosystemic pressure gradient in

excess of 12 mm Hg, gastric varices may bleed at lower
pressure gradients due to the presence of spontaneous
gastrorenal shunts. As with nonvariceal bleeding, prompt
resuscitation of the patient is imperative. Various
supportive measures are often employed to help achieve
hemostasis, including the use of vasopressin, somatostatin
analogues, and balloon tamponade. The aforementioned
therapies can provide temporary stabilization, but
emergent endoscopy remains the first line of treatment for
esophageal varices as it reduces mortality by 25% and
identifies the 30%-50% of cirrhotic patients who have
nonvariceal hemorrhage [58-59]. Conversely, no
definitive treatment algorithm exists for gastric varices, as
their classification varies depending on size, location, and
relationship to esophageal varices [60]. Therapeutic
endoscopy remains the primary treatment modality for
bleeding gastric varices in the United States and Europe,
but the evolving standard in Japan is to perform balloon-
occluded retrograde transvenous obliteration and, to a
lesser degree, percutaneous transhepatic obliteration [61-
66].

Endoscopic treatment for variceal hemorrhage consists of
sclerotherapy or band ligation, which demonstrate similar
efficacy. Of the two, band ligation is favored, given its
lower rate of perforation and stenosis [58,67-70].
Endoscopic treatment may be unsuccessful in 10%-30%
of patients, with recurrent rebleeding rates between 30%-
50% [8,71].

If a second endoscopy is unsuccessful, an alternative
treatment should be pursued. Surgical shunts are effective
for managing variceal hemorrhage; however, emergent
surgery in such patients carries with it a 50% mortality
risk, and the paucity of donor organs precludes emergent
liver transplant as an option in those with end-stage liver
disease [71-73]. Percutancous transcatheter embolization
of the coronary vein and esophageal varices has been
shown to control variceal bleeding in 83% of patients;
however, since bleeding recurs in 55% of surviving
patients at 6 months and in 66% at 1 year, it is no longer
widely used [20]. A more comprehensive transcatheter
evaluation including free hepatic venography and wedge
hepatic venography with manometry can provide useful
information in elucidating the cause of portal
hypertension and periportal fibrosis [74-76]. Moreover, it
can be performed in conjunction with transjugular liver
biopsy or transjugular intrahepatic portosystemic shunt
(TIPS) insertion.

TIPS has been shown to effectively stop variceal
bleeding unresponsive to endoscopic therapy, with a
further reduction in rebleeding rates if performed in
combination with variceal embolization [77-80].
Numerous studies have demonstrated the benefits of
TIPS in the management of poor surgical candidates with
esophageal, gastric, or ectopic varices who fail medical
and endoscopic therapy [57,81-82]. TIPS performed for
variceal hemorrhage is equally efficacious when
compared to distal splenorenal shunts, and it has potential
cost advantages. New or worsened hepatic
encephalopathy can be a potential complication of TIPS.
In most cases, hepatic encephalopathy can be managed
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effectively through medical means, including protein
restriction and bowel catharsis and/or sterilization.
Techniques for TIPS reduction have been described to
correct refractory hepatic encephalopathy. Fulminant
hepatic failure after TIPS is rare and is managed by TIPS
reduction or emergent liver transplant [83-90].

TIPS can also relieve bleeding related to portal
hypertensive gastropathy, but it has not been shown to be
effective in gastric antral ectasia, which can have a
similar appearance endoscopically [91]. Recurrent
bleeding after TIPS can occur in 16%-30% of patients
due to neointimal hyperplasia and stenosis within the
stent or in the unstented portion of the hepatic vein,
resulting in recurrent portal hypertension [92-94].
However, with the development and use of stent grafts as
opposed to bare metal stents, primary and secondary TIPS
patency rates have improved dramatically. Secondary
patency rates with stent grafts are >90% at 6 months, and
survival rates in treated populations are correspondingly
higher [95-102]. Shunt patency can be documented
through regular Doppler ultrasound (US) or venographic
surveillance and maintained by angioplasty or additional
stent placement as needed [20].

Special Considerations

Hemobilia and Hemosuccus Pancreaticus

The most common cause of hemobilia is iatrogenic,
related to percutaneous transhepatic and endoscopic
biliary procedures. Trauma, cholelithiasis, and hepatic
artery aneurysms are also common etiologies [103]. In
contrast, hemosuccus pancreaticus occurs when a
peripancreatic artery communicates with a pancreatic duct
directly or through a pseudocyst, afflicting 2%-10% of
patients with chronic pancreatitis. While a rare entity,
hemosuccus pancreaticus is estimated to be the
responsible etiology in two of every 1,500 cases of UGIB
[104-106].

In both cases, EGD may demonstrate ampullary blood,
but it can not specify the site or cause of hemorrhage, and
its role is limited to excluding more common causes of
UGIB. Similarly, while endoscopic retrograde
cholangiopancreatography (ERCP) may show clots within
dilated biliary or pancreatic ducts, this is also a
nonspecific finding [107-109]. Angiography can be
diagnostic in both cases, and CT and magnetic resonance
imaging (MRI) can also demonstrate a source aneurysm,
pseudoaneurysm, or fistula [110-112]. Surgical ligation of
the affected artery in conjunction with partial
hepatectomy or pancreatectomy for hemobilia and
hemosuccus pancreaticus, respectively, were once the
treatments of choice, but these surgical procedures have
largely been supplanted by selective arteriography with
TAE or stenting of the culprit lesion [108,113-117].
Technical success rates for these catheter-based
techniques are high, with lower morbidity and mortality
rates than those for open surgery, but surgical
intervention maintains a role in the 11%-37% with
rebleeding [103,118] after TAE or stenting.

Aortoenteric Fistula

The proximity of the GI tract to the aorta allows for
potential fistulization and resultant catastrophic GI
hemorrhage. Primary fistulas are quite rare, estimated in
an autopsy series at 0.04%-0.07% of the general
population. An incidence of 0.1%-0.8% is reported in the
presence of atherosclerotic aortic aneurysm, which occurs
in 85% of these patients. Less commonly, primary fistulas
can manifest as a sequela of foreign body ingestion or
inflammatory, infectious, or neoplastic processes as well
[119-120]. Secondary fistulas, in contrast, complicate up
to 2% of reconstructed aortas [121]. While
aortoesophageal and gastroaortic fistulas have been
documented, they comprise <15% of all aortoenteric
fistulas. Owing to its consistently close proximity, the
third portion of the duodenum is involved in 80% of all
aortoenteric fistulas [122].

Aortoenteric fistula will present with a herald hemorrhage
in 85% of patients, which is typically self-limiting,
followed by a latent period prior to exsanguination. The
clinical triad of GI bleeding, abdominal pain, and a
pulsatile mass is only present in 25% of patients.
Bacteremia and sepsis can also occur, complicating the
clinical presentation. EGD is useful in excluding other
etiologies but is not typically diagnostic for this entity,
having a reported sensitivity <50% [123]. Sensitive and
suggestive findings on MDCT include focal bowel wall
thickening, increased attenuation, loss of fat planes
between the grafted aorta and adjacent bowel, perigraft
hematoma, or ectopic gas; however, these signs are
nonspecific given the overlap of these findings with
perigraft infection. Active intravasation of contrast or
displacement of graft material into the bowel lumen are
more predictive signs, and generally MDCT remains very
useful for diagnosis and therapeutic planning [124-131].
Untreated, mortality from aortoenteric fistula is 100%,
and even with treatment long-term outcome is poor.
Surgery remains the definitive treatment, but
endovascular therapy using covered stents (ie, stent
grafts) in conjunction with broad-spectrum antibiotics is
proving increasingly successful as a temporizing measure
in poor surgical candidates, decreasing perioperative
morbidity and mortality [132-141].

Summary

e  All patients with presumed UGIB should first be
examined by upper endoscopy.

e Angiography and TAE should be considered for all
patients with a known source of arterial UGIB
refractory to endoscopic management for those with
brisk, active bleeding and a negative endoscopy.

e CTA is particularly useful for the localizing of
obscure UGIB and in the work-up of a patient with
UGIB and a history of aortic reconstruction or
pancreaticobiliary procedure.

o  Tc-99m-labeled erythrocyte scans are of limited
value in diagnosing UGIB but remain useful in
certain cases of obscure UGIB.

e  Variceal UGIB refractory to endoscopic management
should be treated with TIPS insertion. Primary and
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secondary TIPS patency rates have improved
dramatically with the use of stent grafts rather than
bare metal stents.

e Doppler US of the liver is useful for TIPS
surveillance. Both Doppler US and CT may be used
for TIPS planning.

Relative Radiation Level Information

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

Relative Radiation Level Designations

Relative Adult Effective Pediatric
Radiation Dose Estimate Effective Dose
Level* Range Estimate Range

(0] 0 mSv 0 mSv
@ <0.1 mSv <0.03 mSv
@ 0.1-1 mSv 0.03-0.3 mSv

(NN 1-10 mSv 0.3-3 mSv

DD 10-30 mSv 3-10 mSv

DILDD 30-100 mSv 10-30 mSv

*RRL assignments for some of the examinations
cannot be made, because the actual patient doses in
these procedures vary as a function of a number of
factors (eg, region of the body exposed to ionizing
radiation, the imaging guidance that is used). The
RRLs for these examinations are designated as NS (not
specified).

Supporting Document(s)

e ACR Appropriateness Criteria® Overview

e  Procedure Information

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