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Case
A 31-year-old white man presented to the 
ED with abdominal and rectal pain accom-
panied by multiple episodes of bloody di-
arrhea. He stated he had mild rectal pain 
the previous night but was pain-free and in 
his usual state of health the morning of his 
presentation. Approximately 2 hours be-
fore presenting to the ED, however, he be-
gan experiencing mild stomach pain, then 
bloody diarrhea which he described as 
bright red and “filling the toilet bowl with 
blood.” He had no history of inflammatory 
bowel disease or other gastrointestinal (GI) 
disorder, no recent travel, no complaints 
of nausea or vomiting, and no infectious 
symptoms. He described a remote history 
of external hemorrhoids, and review of his 
family history was significant for multiple 
paternal relatives with aortic aneurysms. 
He was not taking any medications and 
was a nonsmoker with a normal body mass 
index (24.3 kg/m2). 

Upon arrival at the ED, the patient’s vital 
signs were: heart rate, 112 beats/min; and 
blood pressure, 139/102 mm Hg; respira-
tory rate and temperature were normal, 
as was the patient’s oxygen saturation on 

room air. Physical examination was no-
table for no subjective or objective find-
ings of orthostatic hypotension; increased 
bowel sounds and diffuse mild abdominal 
tenderness; and no external hemorrhoids, 
fissures, or rectal tenderness. Laboratory 
evaluation was significant for hemoglo-
bin (Hgb), 15.0 g/dL; blood urea nitrogen 
(BUN)-to-creatinine (Cr) ratio, 11.6; and an-
ion gap, 17 mEq/L. 

Upon initial presentation, there was 
some concern for an infection. However, 
as the patient continued to have bowel 
movements consisting almost entirely of 
frank blood and did not have any infec-
tious signs, a vascular etiology was more 
strongly considered. Given the patient’s 
relatively stable vital signs, BUN-to-Cr ra-
tio of less than 20, and lack of orthostatic 
hypotension, there was low concern for an 
upper GI etiology, and endoscopy was not 
obtained emergently. The patient instead 
underwent abdominal computed tomogra-
phy angiography (CTA), which identified 
active extravasation and contrast pooling 
within the cecum and appendix (Figure 1). 

Shortly after the patient returned from 
imaging, repeat laboratory studies were 
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performed, demonstrating an Hgb drop 
from 15.0 g/dL to 12.3 g/dL, and surgical 
services was emergently consulted. The 
surgeon recommended that embolization 
first be attempted, with surgery as the op-
tion of last resort given the poor localiza-
tion of the bleed on CTA and the long-term 
consequences of colonic resection in a 
young, otherwise healthy man. 

Interventional radiology was consulted, 
and the patient was brought immediately 
to the angiography suite, where he was 
found to have “active extravasation aris-
ing from a distal descending branch off the 
right colic artery” (Figure 2). Coil emboli-
zation resulted in complete resolution of 
the hemorrhage. 

Later that evening, the patient’s Hgb con-
tinued to drop, reaching nadir at 7.3 g/dL, 
and he continued to have severe hemato-
chezia. His falling Hgb was thought to be 
indicative of the degree of hemorrhage he 
had sustained prior to embolization, and 
the clearance of such blood as the source 

of his ongoing hematochezia. Following 
transfusion of 2 U of packed red blood cells 
(PRBCs), the patient’s Hgb improved to 
12.0 g/dL, and he did not experience any 
significant bleeding for the remainder of 
his hospital stay. 

The following morning, the patient un-
derwent an extensive colonoscopy (extend-
ing 25 cm into the terminal ileum), which 
was unable to detect any signs of arterio-
venous malformations, angiodysplasia, or 
any other possible source of bleeding. After 
24 hours with stable vital signs and Hgb 
levels, the patient was discharged home 
with close surgical and gastroenterological 
follow-up, with possible genetic testing for 
connective tissue diseases. The diagnosis 
at discharge was spontaneous mesenteric 
hemorrhage of unknown etiology. 

Discussion
Acute lower GI bleeding has an estimated 
annual hospitalization rate of 36 patients 
per 100,000, or about half the rate for up-
per GI bleeding.1,2 The majority of patients 
(>80%) will have spontaneous resolution 
and can be worked up nonemergently.3 Of 
the remaining 20%, some patients will have 
severe hematochezia (defined as continuous 
bleeding during the first 24 hours of hos-
pitalization that results in a decreased Hgb 
level of 2 g/dL or more, or a decreased Hgb 
level that necessitates transfusion of 2 U or 
more of PRBCs). In patients with significant 
bleeding, the first priority in the ED is he-
modynamic stabilization, including close 
monitoring, establishing two large-bore in-
travenous (IV) lines, and volume resuscita-
tion, with transfusion as needed. 

Etiology and Work-Up
Assessment of the etiology of 
hematochezia begins with ruling out an 
upper GI source of the bleed; 10% to 15% 
of patients presenting with hematochezia 
without hematemesis are ultimately 
diagnosed with an upper GI etiology.4,5 

BUN-to-Cr Ratio. In a study of patients 
presenting with hematochezia but no  

Figure 1. Computed tomography angiography image of the patient’s abdomen  
demonstrates active extravasation and contrast pooling within the patient’s cecum 
and appendix (arrow).
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hematemesis or renal failure, Srygley et al6 

found a BUN-to-Cr ratio greater than 93% 
to be sensitive for an upper GI source, with 
a likelihood ratio of 7.5. The proposed eti-
ology is some combination of absorption of 
digested blood products and prerenal azo-
temia due to hypovolemia. 	

Tachycardia and Orthostatic Hypotension. 

There have been discussions in the lit-
erature about other findings to rule in/out 
upper GI bleeding. While some studies 
have found statistically significant results 
between upper and lower GI bleeding for 
tachycardia and orthostatic  hypotension 
(increased percentage of both in upper 
GI bleeding), there is disagreement about 
whether these findings are clinically sig-
nificant.7-9 

Nasogastric Lavage. Although nasogas-
tric (NG) lavage is no longer the standard 
of care in the ED due to poor sensitivity 
and marked discomfort to the patient, most 
current gastroenterology guidelines still 
recommend its use; therefore, NG may be 
requested by the GI consultant.10-12

Diagnosis
Once an upper GI source has been ruled 
out, identification of the lesion is the next 
step. The differential diagnosis includes 
common sources such as diverticular dis-
ease, angiodysplasia, colitis, anorectal 
sources, and neoplasm.5 Less common, but 
associated with a high risk of mortality, is 
aortoenteric fistula (100% mortality with-
out surgical intervention).5 

Colonoscopy. Emergent colonoscopy can 
be used for both diagnosis and (potential) 
therapeutic intervention and is therefore the 
first option of choice.1,3,4,9 However, as seen 
in our case, some patients experience such 
profound hemorrhage that visualization of 
the colon may be difficult or impossible; 
patients may also be too unstable to await 
bowel preparation or undergo a procedure. 

Computed Tomography Angiography. For 
patients in whom colonoscopy is contra-
indicated, CTA is the imaging modality of 
choice, and has a 91% to 92% sensitivity 

in identifying active bleeding (>0.35 mL/
min).13-16 

	 Computed tomography of the abdomen 
and pelvis with contrast alone, as opposed 
to CTA, is insufficient for detecting GI 
bleeding, as it is timed so that imaging is 
obtained when the contrast is in the portal 
venous capillary beds, rather than in the 
arteries or arterioles. By protocol, though, 
many institutions require abdominal and 
pelvic CTA to include both arterial phase 
and venous phase images, allowing for as-
sessment of both active arterial bleeding 
and alternative lower GI sources of hema-
tochezia (eg, mesenteric ischemia). 

When ordering a CT study, an aware-
ness of local practice is important in un-
derstanding the information that will be 
obtained from the study. Protocols for 
lower GI bleed that include CTA have re-
ported accuracy and efficiency without  

Figure 2. Computed tomography angiography image of the patient’s abdomen  
demonstrates active extravasation (arrow) arising from a distal descending branch  
off the right colic artery.
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worsening of renal function, despite the 
increased contrast load.17 

Triphasic CT Enterography. Another CT mo-
dality to consider is triphasic CT enterog-
raphy, which uses IV and oral contrast. In 
a preliminary trial, this modality achieved 
a specificity of 100% (sensitivity 42%) in 
detecting GI bleeding.18 

Red Blood Cell Scintigraphy. An additional 
imaging modality that has been the subject 
of much debate in the GI literature is tagged 
RBC scintigraphy with Technetium-99m. 
Various studies have found bleeding-site 
confirmation in 24% to 97% of patients, 
and correct localization in 41% to 100% 
of patients. Given the extensive variabil-
ity within the literature on selection cri-
teria, localization, site confirmation, and 
other variables, as well as evidence from 
one prospective trial by Zink et al19 that 
found a significant disagreement between 
CTA and scintigraphy, RBC scintigraphy is 
not recommended as an alternative imag-
ing modality for the rapid diagnosis of an 
acute lower GI bleed.

Conclusion
Severe hematochezia is a potential surgical 
emergency with a broad differential diag-
nosis. While emergent colonoscopy is an 
excellent first option, in patients with se-
vere hematochezia, there may be too much 
blood in the colon to obtain adequate vi-
sual images; additionally, depending on 
practice setting, emergency colonoscopy 
may not be immediately available. In ei-
ther case, CTA—a readily available, non-
invasive, rapid, and repeatable diagnostic 
tool—should be considered as an alternate 
to colonoscopy, particularly in patients 
with brisk hematochezia.
 If a patient with severe hematochezia 
presents to the ED, the emergency physi-
cian (EP) must recognize that the degree 
of hemorrhage may not correlate with 
the patient’s vital signs or initial labora-
tory values. For this reason, the EP must 
have a high index of suspicion, and con-
sider CTA to allow for a rapid definitive 

diagnosis and prompt discussion between 
surgical, interventional radiology, and/or 
gastroenterology teams to improve clini-
cal outcomes and decrease morbidity and 
mortality.20 
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