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Abstract
AIM: To determine the value of computed tomographic 
angiography (CTA) for diagnosis and therapeutic 
planning in lower gastrointestinal (GI) bleeding.

METHODS: Sixty-three consecutive patients with 
acute lower GI bleeding underwent CTA before 
endovascular or surgical treatment. CTA was used to 
determine whether the lower GI bleeding was suitable 
for endovascular treatment, surgical resection, or 
conservative treatment in each patient. Treatment 
planning with CTA was compared with actual treatment 
decisions or endovascular or surgical treatment that 
had been carried out in each patient based on CTA 
findings.

RESULTS: 64-row CTA detected active extravasation of 
contrast material in 57 patients and six patients had no 
demonstrable active bleeding, resulting in an accuracy 
of 90.5% in the detection of acute GI bleeding (57 of 
63). In three of the six patients with no demonstrable 
active bleeding, active lower GI bleeding recurred 
within one week after CTA, and angiography revealed 
acute bleeding. The overall location-based accuracy, 
sensitivity, specificity, positive predictive value (PPV) 
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and negative predictive value (NPV) for the detection of 
GI bleeding by 64-row CTA were 98.8% (249 of 252), 
95.0% (57 of 60), 100% (192 of 192), 100% (57 of 
57), and 98.5% (192 of 195), respectively. Treatment 
planning was correctly established on the basis of 
64-row CTA with an accuracy, sensitivity, specificity, 
PPV and NPV of 98.4% (248 of 252), 93.3% (56 of 60), 
100% (192 of 192), 100% (56 of 56), and 97.5% (192 
of 196), respectively, in a location-based evaluation. 

CONCLUSION: 64-row CTA is safe and effective 
in making decisions regarding treatment, without 
performing digital subtraction angiography or surgery, 
in the majority of patients with lower GI bleeding.

Key words: Gastrointestinal bleeding; Digital subtraction 
angiography; Surgical resection; Computed tomography 
angiography; Embolization 
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Core tip: The best modality for the initial diagnosis of 
acute lower gastrointestinal bleeding (GI) bleeding 
is controversial. We determined the clinical value of 
computed tomography angiography (CTA) for diagnosis 
and therapeutic planning in patients with lower GI 
bleeding. Sixty-three consecutive patients with acute 
lower GI bleeding underwent CTA before endovascular 
or surgical treatment. We found a high overall 
location-based accuracy, sensitivity, and specificity 
for the diagnosis and therapeutic planning of acute 
GI bleeding. We suggest that 64-row CTA is safe and 
effective in diagnosis and therapeutic planning, without 
performing digital subtraction angiography or surgery, 
in patients with lower GI bleeding.
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INTRODUCTION
Lower gastrointestinal (GI) bleeding, defined as a 
bleeding source below the ligament of Treitz in the 
duodenum, is responsible for approximately 20% of 
all GI bleeding[1]. Although up to 90% of acute lower 
GI hemorrhage stops spontaneously without any in­
tervention, a small proportion of these patients will ex­
perience exsanguinating hemorrhage and will require 
invasive procedures to control the bleeding[2,3]. Lower 
GI bleeding is a common surgical or interventional 
emergency requiring immediate diagnosis to determine 
the site and cause of bleeding in order to provide 

optimal treatment. However, there is considerable 
controversy regarding the best modality for the initial 
diagnosis of acute lower GI bleeding.

The current literature suggests that colonoscopy 
is usually preferred, but the procedure in most cases 
is technically difficult due to fresh blood or feces; 
moreover, it is more often a diagnostic rather than a 
therapeutic modality[4,5]. Over the past few decades, 
mesenteric angiography and embolization of the 
bleeding vessels have slowly been accepted as an 
integral part in the management of patients with 
acute lower GI hemorrhage[6-10]. However, these 
procedures are more invasive and require a longer 
time to perform compared with investigations such as 
computed tomography (CT). Moreover, colonoscopy 
and angiography can be relatively inaccessible 
outside of normal working hours, particularly in some 
countries or regions due to lack of trained personnel or 
infrastructure.

Recently, helical computerized tomography has 
increasingly been used to compare the sensitivity 
and specificity of computed tomography angiography 
(CTA) to digital subtraction angiography (DSA) 
as screening tools for the detection of acute GI 
bleeding[11-15]. However, the use of CTA in the diagnosis 
and preoperative planning of acute GI bleeding has 
received little attention. Therefore, the purpose of the 
present study was to determine the clinical value of 
64-row CTA in the diagnosis and therapeutic planning 
of patients with acute lower GI bleeding compared 
with conventional angiography.

MATERIALS AND METHODS
Study design
The institutional review board approved the study 
protocol, and patients or qualifying family members 
provided informed consent before participation. From 
June 2010 to June 2014, 63 consecutive patients 
with suspected acute lower GI bleeding detected by 
CTA underwent interventional embolization, surgical 
resection or conservative treatment. DSA or surgery, 
regarded as the gold standard, was performed after 
CTA to confirm the diagnosis of lower GI bleeding.

The patients included 37 men and 26 women aged 
18-89 years (median age, 66 years). Acute GI bleeding 
was defined as hematemesis, melena, or hematochezia 
that occurred 24 h prior to CTA. Massive bleeding was 
considered to have occurred if either of the following 
two criteria was met: the patients required transfusion 
of at least 4 units of blood during a 24-h period in 
the hospital, or they were hemodynamically unstable 
(hypotension with systolic blood pressure < 90 mmHg). 
The causes of lower GI tract bleeding (n = 63) were 
stress ulceration (n = 7), diverticulum (n = 18), trauma 
(n = 26), arteriovenous malformation (AVM, n = 4), 
angiodysplasia (n = 1), stromal tumor of the GI tract 
(n = 1), Crohn’s disease (n = 3), colon cancer (n = 1), 
nonspecific colitis (n = 1), and unknown (n = 1). 
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Image acquisition
All CTA examinations were performed using a 64-row 
CT scanner (LightSpeed VCT or Discovery CT750 HD, 
GE Healthcare, United States). The smart preset scan 
technique was used for enhancement CTA with the 
following parameters: 0.625 mm × 64 slice, 120 kVp, 
100-600 mA, 1.375:1 helical pitch, and an acquisition 
time of 30.6 s. The standard dosage for enhancement 
CTA was 0.7 mL/kg body weight in addition to 40 
mL normal sodium, and the contrast material was 
administered using a power injector at a rate of 4 
mL/s through a 22-gauge needle into the antecubital 
vein. When the concentration of contrast medium 
in the ascending aorta was 100 HU, the CT scanner 
automatically scanned from the diaphragmatic dome 
to the pubic symphysis and collected images. The 
acquired image data sets were then transferred to 
a workstation (GE AW4.3 or GE AW4.3, GE Medical, 
United States), where 3D image reconstruction, 
including oblique, coronal and sagittal maximum-
intensity projection (MIP), multiplanar reconstruction 
(MPR), and three-dimensional volume-rendered 
(VR) images of the GI tract and abdominal vascular 
structures, were performed with a 732 × 732 matrix.

With arterial phase 64-row CT, the following 
two features were considered diagnostic of lower 
GI bleeding: (1) the presence of contrast material 
extravasation in the bowel lumen; and (2) extravasated 
contrast material with an attenuation level greater than 
90 HU.

Image review
Three observers were blinded to all clinical, DSA and 
surgical data. They independently analyzed all CTA 
datasets on an offline workstation from multiple on-
screen viewing angles. The source images, MIPs, 
MPR, and VR were presented on-screen, thus allowing 
adjustment of the appropriate threshold of the window 
width and level. In the presence of interobserver 
discrepancies in the detection of lower GI bleeding, a 
consensus or a majority decision was obtained. Two 
radiologists (K.Z. and G.H.H.) with 7 and 2 years of 
experience of abdominal CT, respectively, analyzed 
the CT images. Final decisions regarding the CT 
findings were made by consensus. In 56 patients, 
both observers independently reached the same 
interpretation. In the remaining seven patients, a 
decision was reached by consensus.

For this assessment, the location of lower GI 
bleeding was recorded in the following anatomic 
locations: jejunum, ileum, ascending colon, transverse 
colon, descending colon, and rectum. The locations 
of active bleeding were individually recorded by two 
authors.

Treatment planning with 64-row CTA
After diagnostic CTA, treatment decisions regarding 
interventional embolization with coil and/or gelatin 
sponge or glue, surgical resection or conservative 

treatment were made by consensus by the attending 
surgeon and interventional radiologists. There were 
four treatment options: (1) embolization with coils or 
glue; (2) surgery; (3) unsuccessful attempt to place 
coils or surgical resection, no further therapy; and 
(4) conservative treatment. Treatment methods and 
treatment criteria based on CTA are shown in Table 1. 

In our hospital, surgical resection is considered 
first-line treatment for lower GI bleeding. Surgical 
resection was considered when lower GI bleeding was 
confirmed by CTA and associated with diverticular 
disease, angiodysplasia or AVM, malignancy or 
bowel ischemia. In patients with massive bleeding, 
endovascular embolization was often needed to stop 
bleeding with subsequent radical surgical resection of 
the lesions.

Patients were considered for endovascular embo­
lization when lower GI bleeding was confirmed by CTA 
and associated with stress ulceration or trauma.

Patients were considered suitable for conservative 
treatment when they had no lower GI bleeding on 
CTA, had lower GI bleeding that was too difficult for 
endovascular treatment or surgical resection, or when 
the treatment had been unsuccessful.

Statistical analysis
The categorical demographic and basic characteristic 
variables, expressed as numbers and percentages, 
were compared using the χ 2 test. Continuous variables 
were expressed as mean ± SD and compared using an 
unpaired t test, if normally distributed. The calculation 
of sensitivity, specificity, accuracy, PPV and NPV for the 
detection of acute lower GI bleeding with 64-row CTA 
was performed on the basis of a per location analysis 
in relation to results at angiography or surgery. For 
the purposes of statistical analysis, a true-positive 
finding was defined as depiction on 64-row CTA of 
the presence of contrast material extravasation when 
the results of angiography were positive for active 
bleeding. A false-positive finding was defined as 
depiction on 64-row CTA of the presence of active 
bleeding that was not detected at angiography. A 
true-negative finding was defined as the lack of 
identification of a bleeding focus on 64-row CTA 
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Table 1  Summary of 64-row computed tomographic 
angiography findings according to anatomic location

Location Acute lower GI bleeding 
present1 (n  = 60)

Acute lower GI bleeding 
absent (n  = 192)

True-positive 
findings

False-negative 
findings

True-negative 
findings

False-positive 
findings

Jejunum 15 1   47 0
Ileum 29 2   32 0
Colon 12 0   51 0
Rectum   1 0   62 0
Total (n = 252) 57 3 192 0

1According to the results of conventional angiography or surgery. Data are 
the numbers of anatomic locations. GI: Gastrointestinal.
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strable active extravasation of contrast material. 
During 64-row CTA, contrast material extravasation 
was identified in the jejunum in 17 patients, in the 
ileum in 33 patients, in the colon in 12 patients, and 
in the rectum in one patient. Of these 57 patients with 
contrast material extravasation depicted on 64-row 
CTA, findings at angiography or surgery confirmed 
acute GI bleeding in all 57 patients. In three patients, 
angiography revealed acute duodenal bleeding that 
was not detected on 64-row CTA (false-negative 
64-row CTA findings). Thus, the overall patient-based 
accuracy of 64-row CTA in the detection of acute GI 
bleeding was 90.5% (57 of 63). In 57 patients in 
whom 64-row CTA depicted extravasation of contrast 
material, the mean attenuation level was 276 HU 
(attenuation range, 115-378 HU).

We evaluated 252 anatomic locations in 63 patients 
for the presence or absence of acute GI bleeding 
(Table 1). The overall location-based accuracy, 
sensitivity, specificity, PPV and NPV for the detection 
of GI bleeding by 64-row CTA were 98.8% (249 of 
252), 95.0% (57 of 60), 100% (192 of 192), 100% 
(57 of 57), and 98.5% (192 of 195), respectively. Of 
the 252 locations evaluated, 57 had evidence of acute 
GI bleeding on both 64-row CTA and angiography or 
surgery (true-positive CTA findings) (Figure 1). In 
three cases without evidence of acute GI bleeding on 
64-row CTA, findings were positive at angiography 
(false-negative findings). 

64-row CTA had an accuracy of 100% for localization 

images when the results of angiography were negative 
for active bleeding. A false-negative finding was 
defined as depiction on 64-row CTA of the absence of 
active bleeding despite detection of active bleeding at 
angiography. The diagnostic performance parameters 
of CTA for the diagnosis of lower GI bleeding compared 
with those of DSA or surgery (that is, accuracy, 
sensitivity, specificity, PPV and NPV) were expressed as 
percentages.

A good correlation from the prospective 64-row 
CTA protocol was defined as treatment planning by 
radiologists or surgeons based on CTA that correlated 
with the actual treatment decision or treatment 
performed by the interventional radiologists or surgeon 
based on CTA. A deviation from the protocol was 
defined as treatment planning by the radiologists or 
surgeon based on CTA that was changed or differed 
from the actual treatment decision or procedures 
performed by the interventional radiologists or surgeon 
based on DSA. On the basis of this dichotomization, 
accuracy, sensitivity, specificity, PPV and NPV were also 
calculated. Statistical analyses were performed using 
SPSS (version 13.0, SPSS Inc., Chicago, IL, United 
States).

RESULTS
Diagnostic performance of CTA 
64-row CTA detected active extravasation of contrast 
material in 57 patients and six patients had no demon­

Figure 1  Images from a 36-year-old woman with a history of abdominal trauma (hemoglobin, 7.1 g/dL; hematocrit, 24.5%). A: 64-row computed tomography 
angiogram in arterial phase showed a focus of extravasation in the ileum (arrow); B: Active bleeding site was found on conventional angiography; C, D: Post-
embolization angiography confirmed complete occlusion of the active gastrointestinal bleeding with coils (arrow). 

A B

C D

Ren JZ et al . Sixty-four-row CTA for lower gastrointestinal bleeding



4034 April 7, 2015|Volume 21|Issue 13|WJG|www.wjgnet.com

of acute GI bleeding. The site of contrast material 
extravasation on 64-row CTA images corresponded 
exactly with the angiographically or surgically depicted 
site of bleeding in all patients in whom a focus of 
bleeding was detected on 64-row CTA. 

Treatment planning following 64-row CTA
When actual treatment decisions were compared 
with treatment performed based on DSA or surgery, 
a good correlation with the prospective CTA protocol 
was obtained in all patients (Table 2, Figure 2). Of the 
63 patients with acute lower GI bleeding on 64-row 
CTA, treatment planning in 32 patients consisted of 
coils and/or gelatin sponge or glue, 25 patients were 
managed with surgical resection, and the remaining 
6 patients with no acute lower GI bleeding received 

conservative treatment. In three of 6 patients who 
received conservative treatment, active lower 
GI bleeding recurred within one week after CTA 
examination, and angiography revealed acute lower 
GI bleeding that was not detected on 64-row CTA 
(false-negative findings). Embolization was performed 
in three patients. In one patient with colon cancer, 
surgical resection could not be performed due to 
massive bleeding and endovascular embolization was 
carried out (false-negative finding). Treatment planning 
was correctly established on the basis of 64-row CTA 
with an accuracy, sensitivity, specificity, PPV and NPV 
of 98.4% (248 of 252), 93.3% (56 of 60), 100% (192 
of 192), 100% (56 of 56), and 97.5% (192 of 196), 
respectively, in a location-based evaluation (Table 3).

DISCUSSION
Lower GI bleeding may involve the small bowel, 
colon, and rectum, and carries a mortality rate of 
3.6%[16]. Lower GI bleeding is less common than 
upper GI bleeding and accounts for approximately 
30% of all GI bleeding[17,18]. Lower GI bleeding tends 
to affect more elderly patients than young patients[19]. 
Common causes of lower GI bleeding are diverticular 
disease, angiodysplasia, neoplasms, colitis, and benign 
anorectal lesions[16,17,20].

Many diagnostic approaches are available to detect 
and locate the source of lower GI bleeding, each with 

Figure 2  Images from a 64-year-old man with acute ileal bleeding (hemoglobin, 7.4 g/dL; hematocrit, 23.7%). A, B: Axial and coronal computed tomography 
angiograms in arterial phase showed a focus of active extravasation (arrow) at the distal ileum; C: Superior mesenteric angiography prior to surgical resection 
confirmed the active extravasation (arrow); D: Emergency surgery was required 2 d after bleeding, and the resected specimen confirmed a diverticulum (arrow) at the 
distal ileum.

Table 2 Assessment of treatment planning with computed 
tomographic angiography and actual treatment performed 
based on computed tomographic angiography in patients with 
lower gastrointestinal bleeding

A B

C D

Treatment method Treatment planning by 
CTA

Actual treatment 
performed

Endovascular 
treatment

32 36

Surgical resection 25 24
Conservative treatment   6   3

CTA: Computed tomographic angiography.

Ren JZ et al . Sixty-four-row CTA for lower gastrointestinal bleeding
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its own advantages and weaknesses[17]. Although 
endoscopy is considered to be the first-line diagnostic 
modality for lower GI bleeding, endoscopy often fails to 
depict the exact focus of bleeding when excessive blood 
or clots impair visualization[21]. Capsular endoscopy is 
a relatively new method for establishing the cause of 
small bowel bleeding, but is not useful in an urgent 
situation[22]. Although colonoscopy is frequently used 
in lower GI bleeding, its value in the diagnosis of 
massive bleeding remains controversial, and appears 
to be most efficacious only when massive bleeding 
has stopped, allowing time for a bowel preparation[23]. 
Radionuclide imaging is noninvasive, simple to 
perform, sensitive, and has the ability to carry out 
delayed scans up to 24 h after radioisotope injection to 
detect re-bleeding, but it is a time-consuming method 
with a high false localization rate of up to 22%[24]. 
Catheter-directed angiography is considered accurate 
in the diagnosis of acute GI bleeding, and may be 
employed advantageously for immediate therapeutic 
transcatheter embolization[25]. However, it is an 
invasive procedure, and negative results are common 
in patients with a stable hemodynamic status, slower 
GI bleeding or no active bleeding present at the time 
of contrast material administration[26]. Therefore, fast 
and accurate detection, and localization of the bleeding 
source are crucial for effective hemostatic treatment in 
patients with rapid acute massive lower GI bleeding.

Recent technical advances in CT have led to 
the increased use of CTA as a first-line modality 
in the detection and localization of GI bleeding, 
particularly within the lower GI tract[27-30]. 64-row 
CTA allows thinner collimation, faster scanning times, 
greater anatomic coverage and better multi-planar 
reformatted (MPR) images, which have greatly 
expanded the diagnostic role of CTA for various 
pathologic processes. CTA provides several distinct 
advantages over nuclear scintigraphy and catheter 
angiography: CTA is readily available at all times 
and has been shown to detect rates of bleeding 
greater than the threshold of first-order selective 
mesenteric angiography[11-15]. When positive, 64-row 
CTA provides precise anatomic localization of the 
bleeding site as well as an exquisite map of the 
mesenteric vasculature. Preoperative knowledge of 
the bleeding site and the patient’s mesenteric vascular 

anatomy facilitates rapid catheterization of the source 
mesenteric trunk, directs subselective mesenteric 
catheterization, and obviates the need for aortography. 
Evaluation with CTA may also demonstrate the etiology 
of the bleed or additional unsuspected pathology that 
may require deviation from customary management. 
Conversely, when active hemorrhage is excluded by 
CTA, temporarily deferring angiography and continuing 
supportive care appears safe with no adverse events 
directly attributable to angiographic deferment in our 
series. This may prevent unnecessary invasive tests or 
mobilization of the surgical or interventional radiology 
team. Therefore, we propose that CTA should be 
adopted in the clinic as the first-line examination for 
the evaluation of acute lower GI bleeding. 

This prospective study was based on our 
hypothesis that CTA could replace DSA or surgery as 
a reliable diagnostic and pretreatment planning tool 
for patients with lower GI bleeding. The results of 
our study indicated that arterial phase 64-row CTA is 
highly accurate for both detection and localization of 
acute massive lower GI bleeding. For the detection 
of acute GI bleeding, 64-row CTA had a sensitivity of 
95.0% and a specificity of 100%, and for treatment 
planning, 64-row CTA had a sensitivity of 93.3% and 
a specificity of 100%. Although there were three false-
negative diagnoses, we found that 64-row CTA not 
only accurately identified the presence of lower GI 
bleeding, but also demonstrated a good correlation 
with DSA or surgery in treatment planning for lower 
GI bleeding. It appears that treatment planning on the 
basis of CTA, before DSA or surgery, is a feasible and 
effective option for patients with lower GI bleeding.

Although there have been many reports in the 
literature assessing the validity of CTA as a diagnostic 
technique for the detection of lower GI bleeding[11-15], 
few have evaluated the clinical implications of a 
protocol that uses CTA instead of DSA or surgery as 
a diagnostic and pretreatment planning tool. If CTA 
is to serve as a non-invasive replacement for DSA 
or surgery in pretreatment planning, it must provide 
precise visualization of the location of the lower GI 
bleeding and its surrounding structures. In addition, 
it is essential to identify the cause of bleeding and 
the bleeding artery before performing endovascular 
treatment or surgical resection. A combination of the 
patient’s history and CTA results showed that the cause 
of bleeding in most patients was clearly known prior to 
surgical or interventional management. For instance, 
four patients with AVM, one with angiodysplasia, one 
with stromal tumor of the GI tract, two with Crohn’s 
disease, one with colon cancer, and 16 with diverticular 
bleed were treated surgically without angiographic or 
endoscopic intervention.

The overall sensitivity and specificity of CTA in the 
detection of GI hemorrhage in our series was 95% and 
100%, respectively. These values are similar to the 
recently published data by Yoon et al[12] (sensitivity, 
90.9%; specificity, 99%). Yoon et al[12] demonstrated 

Table 3  Summary of actual treatment performed according 
to anatomic location

Location Endovascular or surgical 
treatment (n  = 60)

Conservative treatment
 (n  = 192)

True-positive 
findings

False-negative 
findings

True-negative 
findings

False-positive
findings

Jejunum 15 1   47 0
Ileum 29 2   32 0
Colon 11 1   51 0
Rectum   1 0   62 0
Total (n = 252) 56 4 192 0
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that arterial phase CTA performed well in patients 
with massive GI hemorrhage in their prospective 
series of 26 patients. These authors found that the 
results of their study indicated that arterial-phase 
64-row CTA is highly accurate for both the detection 
(sensitivity of 90.9% and specificity of 99%) and 
localization (accuracy of 100%) of acute massive GI 
bleeding as compared with angiograms performed in 
all patients with GI bleeding. In addition, 64-row CTA 
had an accuracy of 100% for localization of acute GI 
bleeding. The site of contrast material extravasation 
on 64-row CTA scans corresponded to the site of 
bleeding identified on angiograms or surgical resection 
in patients with acute GI bleeding. This agreement 
is of particular importance in the performance of 
angiography and subsequent embolization procedures 
in critically ill patients with acute massive lower GI 
bleeding[12].

The present study had some limitations. Firstly, this 
was a single-center study, and the patient population 
was relatively small. The small sample prevents us 
from generalizing the results. Secondly, the risks of 
CTA scanning are minor and arise from exposure of 
the patient to ionizing radiation and the administration 
of intravenous contrast material. Thirdly, CT artifacts 
can obscure contrast material extravasation in the 
bowel lumen which may be misdiagnosed as acute GI 
bleeding. Lastly, intermittent GI hemorrhage, even in 
cases of massive bleeding, is not uncommon, and CTA 
may fail to depict any abnormalities during periods 
of quiescence[12]. This phenomenon of intermittent 
hemorrhage may account for the false-negative CT 
angiograms reported in this study. Therefore, repeated 
CTA or catheter angiography is often necessary before 
a bleeding source is definitively localized. In addition, 
there was a lack of a true gold standard for comparison 
in three negative CTA cases, as most were successfully 
observed without additional intervention and the exact 
site of hemorrhage was never determined. 

In conclusion, our findings suggest that 64-row CTA 
could act as an accurate first-line screening method 
for the detection and localization of acute lower GI 
bleeding sites. The procedure is safe and effective 
for making decisions regarding treatment, without 
performing DSA or surgery, in the majority of patients 
with lower GI bleeding.
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and surgical resection. This is the first study to determine the value of CTA for 
diagnosis and therapeutic planning in lower GI bleeding.
Applications 
64-row CTA could act as an accurate first-line screening method for the 
detection and localization of acute lower GI bleeding sites. The procedure was 
safe and effective for making decisions regarding treatment, without performing 
DSA or surgery, in the majority of patients with lower GI bleeding.
Terminology
GI bleeding, defined as a bleeding source below the ligament of Treitz in the 
duodenum, is responsible for approximately 20% of all GI bleeding.
Peer-review
The authors present a nonrandomized prospective trial evaluating the value of 
CTA for diagnosis and therapeutic planning in lower GI bleeding. The results 
reveal a high overall location-based accuracy, sensitivity, specificity, and positive 
and negative predictive values for the diagnosis and therapeutic planning in 
patients with acute GI bleeding by 64-row CTA. These results suggest 64-row 
CTA is safe and effective in making decisions regarding treatment on the basis 
of CTA, without performing DSA or surgery, in the majority of patients with 
lower GI bleeding and could act as an accurate first-line screening method for 
detection and localization of acute lower GI bleeding sites.
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