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ABSTRACT 

  

Objectives: The purpose of this study was to evaluate the effectiveness of angiography and 

embolotherapy in diagnosis and treatment of acute non variceal gastrointestinal bleed.  

Methods: Between May 2009 to April 2014, 64 patients with complaints of acute non-variceal 

gastrointestinal bleed and subjected to digital subtraction angiography (DSA) ± intervention were 

included in the study. Embolization was performed of either the pseudo aneurysm or the involved 

branch artery by using pushable or detachable platinum coils. These patients were followed for a 

period of 3 months to evaluate the short term efficacy of therapeutic intervention. MDCT/CT 

Angiography (CTA) wherever available was analysed to evaluate its efficacy in diagnosing and 

detecting the source of bleeding.  

Results: 54 males and 10 females with age range from 10 to 75 years were subjected to conventional 

angiography (DSA) ± intervention. The source of bleeding was detected by DSA in 44 patients and it 

was negative in remaining 20. 38 patients had visceral artery pseudo aneurysms, 4 had tumour blush, 

1 had angiodysplasia and 1 had superior mesenteric artery thrombosis. MDCT/CTA was available in 

33/38 patients with pseudo aneurysms& it could successfully detect 31/34 pseudo aneurysms (2 

pseudo aneurysms in 1 patient). Coil embolization was attempted in 30 patients of pseudo aneurysms 

with success in 29.  

Conclusion: CT angiography can be considered as first-line diagnostic imaging modality in patients 

presenting with acute non-variceal gastrointestinal bleeding. DSA remains the gold standard for 

precisely localizing the source of active bleeding and provides minimally invasive transcatheter 

treatment with reduced morbidity, mortality and hospital stay.  

 

Keywords: Digital subtraction angiography, DSA, Embolization, Pseudoaneurysms, Interventions, CT 

Angiography. 

 

INTRODUCTION 

Non-variceal GI Bleeding remains a 

common and challenging emergency. Upper 

GI bleeding has an annual incidence of 100 

to 200 cases per 100,000, whereas the 

annual incidence rate of lower intestinal 

bleeding is estimated to be 20 to 30 cases 

per 100,000 populations at risk. 
[1]

 

 

 

Causes of Non-variceal GI Bleeding: 

Upper GI Bleeding: 
[2]

 

 

 

Diagnosis Incidence [%] 

Peptic ulcer   20 - 50 

Mallory-Weiss tear   15 - 20 

Erosive gastritis/Duodenitis   10 - 15 

Oesophagitis/Oesophageal ulcer   5 -  8 

Malignancy   1 - 2 

Angiodysplasia/Vascular malformations   5 

Other   5 

http://www.ijhsr.org/
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Lower GI Bleeding: 
[3]

 
Diagnosis Incidence [%] 

Colonic diverticulosis  20 - 55 

Angiodysplasia 3 – 40 

Neoplasms 8 – 26 

Acute colitis  6 -22 

Benign anorectal lesions 9 – 10 

Investigations: 

- Upper GI Bleeding - Upper G I 

Endoscopy, CT Abdomen, CT 

Angiography, Digital Subs traction 

Angiography (DSA), Nuclear 

Scintigraphy 

- Lower GI Bleeding - Colonoscopy, CT 

Abdomen, CT Angiography, DSA, 

Nuclear Scintigraphy 

Definitive Management: 

- Endoscopic 

- Embolization 

- Surgery 

Role of Angiography: 

Catheter-directed Angiography 

Angiography can be used for 

accurate localization as well as treatment of 

both upper and lower gastrointestinal 

bleeding. Angiographic evaluation is 

indicated in the setting of an acutely 

unstable patient, after a negative or failed 

endoscopic evaluation, or as a first-line 

examination for lower gastrointestinal 

hemorrhage. 

 Diagnostic indications:  
1. Localizing study or following 

radionuclide study in the lower GI 

tract; 

2. In upper GI tract, when the diagnosis 

remains in doubt and patient 

continues to bleed, bleeding recurs 

or the site is inaccessible to 

endoscopy. 

 Therapeutic indications (for 

embolization) :  

1. Continued bleeding after therapeutic 

endoscopy.  

2. Active bleeding demonstrated during 

angiography as contrast 

extravasation 

Sensitivity ranges between 63-90% 

and 40-86% for upper GI and lower GI 

bleed respectively and a specificity of up to 

100% for both. 
[4,6] 

Can detect bleeding rates 

faster than 0.5 - 1.0ml/min. 
[5] 

Increased 

accuracy for detecting a bleeding source if 

there is active bleeding. The use of carbon 

dioxide (CO2) as the contrast agent and 

provocative measures such as direct arterial 

infusion of vasodilators, thrombolytics, or 

anticoagulants may increase the sensitivity 

of selective catheter angiography. 

Extravasation of contrast material into the 

bowel lumen is pathognomonic for active 

gastrointestinal hemorrhage. Indirect signs 

include detection of pseudoaneurysm, 

arteriovenous fistula, hyperemia, 

neovascularity, and extravasation of contrast 

material into a confined space. 
[4] 

Therapeutic angiography (intra-arterial 

vasoconstrictors or embolization) can 

represent a definitive treatment or a 

temporary measure to allow for elective, 

rather than emergent surgery. 

 Limitations:  

1. Relative contraindications: severe 

coagulopathy, congestive cardiac 

failure, recent myocardial infarct, 

renal insufficiency, and pregnancy. 

2. Complication rate of 2-4%. 

Role of Embolization: 

Transcatheter arterial embolization 

as treatment of choice in non-variceal 

gastrointestinal bleeding is increasingly 

being used after failed primary endoscopic 

treatment. Embolization of the bleeding 

vessel is the mainstay of transcatheter 

treatment for non-variceal gastrointestinal 

bleeding, and high technical success rates 

(angiographic cessation of bleeding) of 

91%–100% have been reported. 
[6,7] 

Clinical 

success rates (cessation of bleeding for 30 

days) of 68%–82.5% for upper 

gastrointestinal bleeding 
[8,9] 

and 81%–91% 

for lower gastrointestinal bleeding 
[7,10] 

have 

been reported. Transcatheter arterial 

embolization is a valuable minimally 

invasive method in the treatment of early 

rebleeding and does not involve a high risk 

of treatment associated complications.  

In patients with acute lower 

gastrointestinal bleeding, colonoscopy is the 

initial test of choice. But when colonoscopy 

gives indeterminate results or cannot be 

performed, either radionuclide imaging or 
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angiography is indicated. The two major 

options for angiographic therapy of lower 

GI bleeding are vasopressin infusion and 

transcatheter embolization. Vasopressin 

now is rarely used in modern angiographic 

practice, since it requires monitoring in an 

intensive care unit, the catheter position 

must be maintained for several hours, and it 

occasionally causes significant 

complications, including arrhythmias, 

cardiac ischemia, intestinal ischemia, and 

cerebral edema. 

Transcatheter embolization of an 

arterial bleeding site is accomplished by 

placing a micro catheter in the arterial 

branch leading to the site of extravasation. 

Platinum microcoils then are deployed from 

the catheter tip, blocking the feeding artery 

branch and reducing blood pressure at the 

site of bleeding. Other common embolic 

agents include polyvinyl alcohol particles, 

gelfoam, n-butyl cyanoacrylate glue, and 

enbucrylate tissue adhesive. Microcoil 

embolization is typically preferred within 

the lower gastrointestinal tract, whereas 

controversy exists regarding the optimal 

agent within the upper gastrointestinal tract. 

In fact, combinations of different embolic 

agents may be more effective than 

embolization with a single agent in the 

upper gastrointestinal tract. 
[9]

 

Aims and Objectives 

 To study the role of MDCT in 

diagnosing and detecting the site of 

active bleeding in acute non variceal 

gastrointestinal bleed. 

 To study the effectiveness of 

angiography and embolotherapy in 

diagnosis and treatment of acute non 

variceal gastrointestinal bleed. 

 To assess the immediate and short term 

(3 months) success of the interventions 

and to evaluate the incidence of re-

bleed. 

 

MATERIALS AND METHODS 

The study is carried out in the 

Department of Radiology and Imageology& 

Surgical Gastroenterology, Nizam’s 

Institute of Medical Sciences, Hyderabad. 

Data of 64 patients who presented with 

acute non variceal gastrointestinal bleeding 

and subjected to DSA ± intervention was 

evaluated over a period of five years (May 

2009 to April 2014). MDCT/ CT 

Angiography wherever available was 

analysed to evaluate its efficacy in 

diagnosing and detecting the source of 

bleeding. Cases were selected irrespective 

of age and sex. These cases were referred 

from Departments of Surgical and Medical 

Gastroenterology for imaging and 

intervention. Informed consent of the 

subjects was obtained in writing for their 

inclusion in the study. Standard proforma 

was used for recording individual case data. 

These patients were followed for a period of 

3 months to evaluate the short term efficacy 

of therapeutic intervention. 

Inclusion Criteria:           

 Proven cases of acute non variceal 

gastrointestinal bleed with 

- Limitations on endoscopic diagnosis 

or management 

- Post operative cases where surgical 

management was limited 

- Iatrogenic complications resulting in 

gastrointestinal bleed. 

Exclusion Criteria: 

 Patients with variceal gastrointestinal 

bleed. 

 Patients not willing to give the written 

consent were excluded from the study. 

Methodology  

 Pre-treatment clinical evaluation for 

each patient included recording the 

presenting signs, symptoms and reports of 

relevant haematological procedures 

including coagulation profile and renal 

parameters. Subsequently all the patients 

underwent visceral angiography study on 

Digital Subtraction Angiography System, 

Axiom Artis FA Platinum (Siemens 

Medical Systems, Erlangen, Germany). 

Most of the patients underwent therapeutic 

procedure of embolization. MDCT 

including CTA, wherever available was 

analysed for its ability to diagnose and 

localize the source of bleeding. 
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Angiography was performed by 

transfemoral arterial access using 18 gauge 

needle and Seldinger technique. A 0.035” 

guide wire was advanced through the needle 

and directed into the abdominal aorta under 

fluoroscopic guidance. A 4 or 5 Fr 

calibrated pigtail catheter was advanced 

over the wire and positioned in the 

abdominal aorta at the level of L1 vertebral 

body. Flush aortogram was performed in the 

AP projection. Selective injections of celiac 

axis, SMA and IMA were obtained. Once 

the bleeding source was identified 

angiographically, sub selective cannulation 

of the involved branch artery was done 

using a microcatheter (Progreat/ 2.7-2.9F/ 

Terumo or Echelon-10/eV3) which was 

advanced coaxially through the indwelling 4 

or 5-French catheter over a compatible 

micro guidewire. Check arteriogram was 

done to localize the arterial branch feeding 

the pseudo aneurysm or feeding the tumour. 

Attempts were made to position the catheter 

as close to the bleeding site as possible 

under auto map guidance.  Embolization 

was performed of either the pseudo 

aneurysm (endosaccular embolization) or 

the involved branch artery depending upon 

the collateral circulation to the organ 

concerned by using pushable or detachable 

platinum coils of different dimensions based 

upon the size of the sac and neck of 

pseudoaneurysm.  

Technical success was defined as 

cessation of bleeding as seen on 

angiography. Clinical success was defined 

as cessation of bleeding without further 

endoscopic, radiological or surgical 

intervention. 

 

RESULTS 

From May 2009 to April 2014, 64 

patients who presented with acute non 

variceal gastrointestinal bleeding and 

subjected to conventional angiography 

(DSA) ± intervention were evaluated. Of the 

total 64 patients, 54 were male (84%) and 

10 were females (16%).The age ranged 

from 10 to 75 years with a mean age of 37 

years and a median of 37 years. 

Site of Gastrointestinal Bleeding 

61 (95%) presented with upper GI 

bleed and rest three (5%) presented with 

lower GI bleed.  

Etiology of Gastrointestinal Bleed 

DSA could identify etiology of 

gastrointestinal bleeding in 44 patients, it 

was however normal in rest of the 20 

patients. 
 

Etiology No. Of Cases 

Visceral artery pseudoaneurysms 38 (86.4%) 

Tumour 4 (9.1%) 

Angiodysplasia 1 (2.27%) 

Superior Mesenteric Artery(SMA) thrombosis 1 (2.27%) 

 

Location of Pseudoaneurysms: 
Visceral Artery Pseudoaneurysms (VAA) No. of cases 

Splenic artery 15 (38%) 

Hepatic artery 10 (28%) 

Gastroduodenal artery (GDA) 9 (23%) 

Inferior pancreaticoduodenal artery (Inf.PDA) 2 (5%) 

Supraduodenal branch of hepatic artery 1 (3%) 

Iliocolic artery branch of SMA 1 (3%) 

 

Etiology of Pseudo aneurysms: 
Site of Aneurysm Pancreatitis Trauma (blunt injury) Iatrogenic trauma Idiopathic 

Splenic artery (n=15) 13 (87%) - - 2 (13%) 

Hepatic artery (n=10) - 6 (64%) 4 (36%) - 

GDA(n=9) 5 (56%) - 3 (33%) 1 (11%) 

Inf. PDA(n=2) 2 (100%) - - - 

Supraduodenal branch of hepatic artery (n=1) - - - 1 (100%) 

Iliocolic branch of SMA (n=1) - - - 1 (100%) 

 

MDCT/ CTA findings 

MDCT/CTA was available in 33 out 

of the 38 patients with pseudo aneurysms. 

MDCT/ CTA could successfully detect 31 

out of the 34 pseudo aneurysms (two pseudo 

aneurysms in one patient) accounting for 

91% true positivity. However it was false 

negative in rest three patients (9%), all the 

three pseudo aneurysms (two involving 

GDA and one involving splenic artery) were 

small in size. 

Tumours 

Out of the 4 tumours, three were 

Gastrointestinal Stromal Tumours (GIST) 
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and the other was pancreatic tumour 

(Recurrent inflammatory my fibroblastic 

tumour).  

Therapeutic Interventions (Figures 1-3) 

39 pseudo aneurysms in 38 patients; 

1 patient had two hepatic artery pseudo 

aneurysms (Figure 1) 
 

Coil embolization in 

Pseudoaneurysms 

Successful Failed 

Attempted (n=30) 29(97%) 1 (3%) due to distal 

migration of coils in a 

case of splenic artery 
pseudo aneurysm 

Deferred (n=9) - - 

 

In 9 patients with pseudo aneurysms, 

therapeutic intervention was not undertaken 

due to various causes. Five patients had 

financial constraints. There was technical 

limitation to coil embolization in two 

pseudo aneurysms (one was splenic and one 

was hepatic). In one patient, there was self 

occlusion of the involved artery (splenic) 

(Figure 4). Another patient with splenic 

artery pseudo aneurysm due to pancreatitis 

was too sick during angiogram study and he 

had to be taken for emergency surgery. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 
Figure 2: 45 year female known case of acute pancreatitis presented with hematemesis and malena. CT Angiogram (A) revealed splenic 

artery pseudoaneurysm confirmed by DSA (B). Post coil embolization check angiogram (C) reveals obliteration of flow across the 
aneurysm. 

 

 

 

 

 

 

 

 

 
 

Figure 3: 35 year male, a known case of acute pancreatitis presented with malena. (A) CT Angiogram (MIP) revealed a pseudoaneurysm 
arising from GDA (white arrow), confirmed by DSA (B). Coil embolization was done proximal and distal to the neck of the aneurysm. Post 

Coil embolization check angiogram (C) reveals no flow across the embolized segment. 
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Figure 4: A 38 year male presented with malena. CECT abdomen (A) revealed large pseudoaneurysm arising from splenic artery, 

confirmed by (B) Volume rendered projection. DSA (C) reveals spontaneous occlusion of the parent artery with non-opacification of the 

aneurysm 
 

Tumour (n=4) Preoperative particulate embolization using PVA 

particles (300-500µ) followed by operation 

Other 

GIST (n=3) 2 Radiotherapy 

Recurrent myofibroblastic tumour of pancreas (n=1) 1 - 

PVA= Polyvinyl alcohol 

 

 
 

 

 

 

 

 

 

 

 
Figure 5:70 year male with malena. CECT Abdomen (A) & (B) reveals hypodense enhancing lesion abutting 2nd part of duodenum. DSA 
(C) reveals moderately vascular lesion with feeders from SMA. Pre-operative particulate embolization (D) with significant flow reduction. 

Surgically proven GIST from the duodenum. 

 

Complications 

No major immediate or short term (3 

months) complications were observed in 29 

of visceral artery aneurysms that underwent 

technically and clinically successful 

embolization. 

Follow Up 

All the patients who were subjected 

to therapeutic intervention were followed up 

for a mean period of 3 months, most of them 

on OPD basis and the rest were contacted 

through telephonic conversation. None of 

the patients with successful coil 

embolization of pseudoaneurysms had 

further episode of gastrointestinal bleeding 

(100 %). 

 

DISCUSSION 

In our study 61 (95%) patients 

presented with upper GI bleeding and 3 

(5%) with lower GI bleeding. In a study by 

Yap et al 
[11] 

out of the 95 patients (male: 

female ratio = 53:42, mean age 62 years) 

that underwent transcatheter arterial 
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embolization (TAE) of acute gastrointestinal 

(GI) bleeding at their institute between 2002 

and 2010, seventy-six of 95 (80 %) patients 

had upper GI bleeds and 19/95 (20 %) 

patients had lower GI bleeds. 

In our study out of the 64 patients, 

source of bleeding was detected by DSA in 

44 patients (68.7%) and it was negative in 

remaining 20 patients (31.3 %). Kim et al 
[12] 

evaluated the incidence of 

angiographically negative acute arterial 

upper and lower gastrointestinal (GI) 

bleeding where in the angiographies 

revealed a negative bleeding focus in 75 of 

143 (52%) patients. 

Visceral artery aneurysm was the 

cause of bleeding in 38 patients (86%). The 

incidence of involvement of various visceral 

arteries by aneurysms in our study is well in 

accordance with the literature where in 

splenic artery involvement is described to be 

the most common. In a retrospective study 

by Ferrero et al 
[13] 

wherein they reviewed 

the visceral artery aneurysms between 2000 

and 2010 treated at their centre, out of the 

total 32 patients (17 males; mean age: 64.7 

[range: 18-85] years), the site of aneurysmal 

disease was splenic artery (18), hepatic 

artery (5), superior mesenteric artery (3), 

pancreaticoduodenal artery (3), celiac axis 

(2), and gastro duodenal (1).  

The increase in the hepatic artery 

aneurysms in our study as compared to 

other studies could be probably attributed to 

the underlying cause being trauma (7 out of 

11), since our hospital is tertiary care centre 

for trauma related services. 

Of the 39 pseudo aneurysms, the 

underlying etiology was pancreatitis in 20 

where in splenic artery was involved in 13 

patients (65%), GDA in 5 patients(25%) and 

inferior pancreatic duodenal artery in 2 

patients (10%). The findings in our study 

are in accordance with the literature. In a 

study by Boudghène et al 
[14] 

wherein they 

retrospectively examined the arterial lesions 

in 104 cases (87 men, 17 women; age range, 

21–80 years; mean, 48 years) related to 

pancreatitis, the various arteries involved 

were - splenic (42%), the gastro duodenal 

(22%), and the small pancreatic arteries 

(25%).  

Independent of the etiology, the 

natural history of most VAA aneurysms 

appears to be expansion and eventual 

rupture, with life threatening consequences. 

The frequency of hepatic and splenic 

aneurysm rupture may be as high as 1 in 5 

patients, and 5% to 10% of patients with 

pancreatitis will experience VAA 

ruptures(29). If pseudo cysts are present, the 

rate rises to 20%(29). The mortality after 

rupture has been up to 35% for hepatic 

aneurysms and 50% for gastro duodenal 

aneurysms. 
[15] 

Because of the unpredictable 

course of these lesions, an aggressive 

therapeutic approach is indicated. 

MDCT/CTA was available in 33 out 

of the 38 patients with pseudo aneurysms 

and it could successfully detect 31 out of the 

34 pseudo aneurysms (two pseudo 

aneurysms in one patient) suggesting a true 

positivity of 91%. However it was false 

negative in rest three patients accounting for 

9% and all these three pseudo aneurysms 

(two involving GDA and one involving 

splenic artery) were small in size.  

As per a meta-analyses regarding the 

accuracy of computed tomography (CT) 

angiography in the diagnosis of acute 

gastrointestinal (GI) bleeding by Ming wu et 

al 
[16] 

where in 9 studies with 198 patients 

from January 1995 to December 2009 were 

evaluated, CT angiography showed pooled 

sensitivity of 89% (95% CI: 82%-94%) and 

specificity of 85% (95% CI: 74%-92%). 

The only case wherein coil 

embolization was not successful in our 

study was in a 15 year old boy who 

presented with acute non-variceal upper 

gastrointestinal bleed and was diagnosed to 

have splenic artery aneurysm on CECT 

abdomen, the underlying cause of which 

could not be identified. DSA revealed the 

same finding as that of CECT abdomen. 

Attempt was made to embolize the 

aneurysm, but there was distal migration of 

coils and procedure was thus abandoned. 

The patient left the hospital against medical 

advice and was then lost to follow up.  
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In a study by Fankhauser et al 
[17] 

they reviewed their 10-year experience 

(June 1999 to June 2009) with the 

minimally invasive methods (MIM) of 

treating VAA. MIM was attempted in 185 

aneurysms in 176 patients. Initial 

intervention was successful in 98% of 

aneurysms. Sixty-three (34%) aneurysms 

were located in the splenic artery, 56 (30%) 

in the hepatic, 28 (15%) in the gastro 

duodenal, 16 (8.6%) in the pancreatic 

duodenal, six (3.2%) in the superior 

mesenteric, four (2.1%) in the gastric, four 

(2.1%) in the celiac, four (2.1%) in the 

gastroepiploic, two (1%) in the inferior 

mesenteric, and one (0.5%) in the middle 

colic artery.   

In our study, GIST was responsible 

for gastrointestinal bleeding in three cases, 

one each in duodenum, ileum and rectum. 

Particulate embolization using PVA 

particles (300 to 500 microns) was done in 

two patients with obliteration of tumour 

blush on check angiogram. These patients 

subsequently underwent curative resection 

of tumours. Concerning the hemorrhagic 

potential of GIST, some authors have 

already reported high incidences of 

presentation with bleeding, 87% of 

duodenal GISTs and 64% of other small 

bowel GISTs. Other locations like gastric, 

rectal or colonic are associated with less 

than 45% incidence of bleeding. 
[18]

 

Another tumour which was 

responsible for acute non-variceal GI bleed 

in our study was a 10 year old boy who 

presented with malena. CECT abdomen 

revealed hyper vascular lesion in pancreatic 

head. DSA revealed hyper vascular tumour 

with feeders from SMA which were 

embolized using PVA particles. The patient 

continued to bleed and underwent resection 

of tumour which turned out to be 

inflammatory myofibroblastic tumour. 

Inflammatory myofibroblastic 

tumors (IMT’s) are rare solid lesions that 

occur primarily in visceral and soft tissue. 

Most frequently they occur in the first two 

decades of life. The most common 

localizations of IMTs have been reported in 

lung, mesentery and omentum. Only 29 

cases of pancreatic inflammatory 

myofibroblastic tumors have been reported 

so far with age ranging from 2.5 to 70 years 

and 60% being located in the pancreatic 

head. 
[19] 

The tumour in pancreas is known 

to present with anemia in 20% cases. 
[20]

 

 

CONCLUSION 

1. CT angiography (CTA) can be 

considered as a first-line diagnostic 

imaging modality in patients 

presenting with acute non-variceal 

gastrointestinal bleeding.  

2. CTA not only detects the source of 

bleeding, but also identifies the 

underlying etiology of the same.  

3. It provides the anatomy of arterial 

system, necessary guidance for DSA 

and subsequent therapeutic 

interventions.  

4. DSA remains the gold standard for 

precisely localizing the source of 

active bleeding and provides 

minimally invasive transcatheter 

treatment with reduced morbidity, 

mortality and hospital stay.  

5. Endovascular treatment of visceral 

artery aneurysms is the ideal method 

of management in surgically hard-to-

access intrapancreatic and 

peripancreatic territories especially 

in hostile environments of 

pancreatitis and abdominal sepsis. 
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