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Prevalence and Outcome of Upper Gastrointestinal Bleeding Post-coronary Artery Bypass Graft
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Abstract:

Background: Upper gastrointestinal bleeding (UGIB), a potentially fatal occurrence, can sometimes follow coronary artery bypass 
graft (CABG) surgery. However, little has been published about its prevalence, risk factors, and outcomes.

Aim: This study aimed to determine the rate, etiologies, predisposing factors, and outcomes of UGIB following CABG.

Method: The authors conducted a retrospective chart review of all UGIBs which followed CABGs performed at the University of 
Alberta Hospital from January 1, 1998 to December 31, 2002.

Results: During the study period, 4,502 CABGs were performed at the UAH. Eighteen patients (0.4%) had a documented major 
UGIB (dened as evidence of  melena, red or coffee-grounds emesis, blood per NG tube, or a decrease of Hgb by > 20 g/l and 
requiring a conrmation  by endoscopy or radiological study). Two of these 18 patients (11%) had a past history of peptic ulcer 
disease, and one of these patients had had previous UGIB. Three patients (17%) had been taking proton pump inhibitors (PPI) 
before the UGIB occurred. At the time of UGIB, PPIs were prescribed for 16 patients (89%), and the PPIs achieved effective 
hemostasis as a single agent for 10 (62.5%). Of the 18 patients, 16 (89%) underwent upper GI endoscopy. Bleeding was found to 
be due to duodenal ulceration in 9 (56%), esophagitis in 4 (22%) and gastritis in 6 cases (33%); fty percent of these patients had 
multiple sites of bleeding. Endoscopic therapeutic intervention was needed by 6 patients (37.5%), and successful hemostasis was 
achieved for 5 of these patients (83%). One patient had a recurrence of bleeding and required surgery. One patient underwent 
surgery as the primary hemostatic therapy after a diagnostic endoscopy. The overall surgical rate was 11.1% for this patient 
cohort. In this cohort, three patients died, two from multi-organ failure, and the third, a surgically managed patient, had a cardiac 
arrest 72 hours post-surgery. The number of complication increased as both cardiopulmonary bypass and cross clamp time 
increased. There were no endoscopy-related complications.

Conclusions: UGI bleeding following CABGs is relatively infrequent, occurring at a rate of 0.4% in this study. Upper gastrointestinal 
bleeding post-CABG is most frequently related to a duodenal ulcer, though 50% of the patients had multiple bleeding sites. 
prolonged bypass and cross clamp time associated with more complications.
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Introduction 

                                                                      
 

Table  1. Previous  Reports

Study Total Cohart UGI Bleed(%) Mortality% Gender%

Mead 1 246 5 (2%) - -

Lebovics13 4892 18 (0.4) 11.1 89% M

Norton25 10,573 55 (.5) 1.8 91%M

Welsh3 7,333 16 (.22) 81 50%M

Katz2 100 8 (8) - 73%M

Rosen18 9,199 25 (.27) 28 65.4%M

Hanks5 5080 19 (.37) 38 M -33 S 74%M

Welling9 1596 1 (.06) 0 100%M

Spotnitz23 1831 16 (1) 31

Moneta8 2,428 2 (.08) - 86%

Ohri14 4629 20 (.4) 20 75%M

Huddy16 4473 20 (.45) 55 80%Ma

Christenson19 3493 13 (.4) 7.7 85%Ma

Taylor4 5000 38 (.76) 23.60 76%Ma

Egleston20 8559 22 (.26) 22.7 57%Ma

Johnston17 5438 36 (.66) 16.6 71%Ma

Tsiotos21 19,246 44 (.23) 20 74%Ma

Perugini24 1477 20 (1.35) 15 68.4%Ma

Krasna12 1279 5 (.39) 33 60%M

Pinson6 5682  NIL

Heikkinen11 1686 17 (.976) 53 79%Ma

Aranha7 5719 24 (.42) 0 72.6%Ma

Mercado 22 4923 26 (.52) 50M-67S 64% Ma

Leitman10 6,4 52 20(.3) 45 53%M

Jayaprakash27 2274 20(0.9%) 15% 70%M

Simic26 4288 10(0.2%) 10% 56%M

UGI   upper gastrointestinal 
M       Male
Ma     Gender percent for the whole study
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Methods
The University of Alberta Hospital is a 

university teaching center and a tertiary care 
referral hospital located in Edmonton, Alberta. 
It serves a catchment area of over 1.8 million 
people from central and northern Alberta, 
northwestern Saskatchewan, northern British 
Columbia  and the Northwest Territories. CABGs 
required by those in this catchment area are 
only performed at the University Hospital in 
Edmonton, where there are six cardiac surgeons 
who specialize in adult care. Approximately 800-
1000 of these CABGs are performed annually. 

All CABGs performed at the University Hospital 
between January 1, 1998 and December  31, 
2002  were evaluated. The University of Alberta 
Hospital uses the international classication of 
disease (ICD) coding, on  a prospective basis, to 
identify procedures and diagnoses for all patients 
encountered. Previous reports have shown that 
most gastrointestinal bleeding associated with 
CABGs occurs within 40 days of the CABG 
procedure [5-26]. All incidents of gastrointestinal 
bleeding within 40 days post-CABG were 
therefore isolated using the code descriptions 
listed in Table 2.

Table 2. ICD Code descriptions
Procedures 

Bypass coronary artery one vessel

Bypass  coronary artery two vessels

Bypass coronary artery three vessels 

Bypass coronary artery four vessels

Endoscopy esophagus 

Endoscopy jejunum

Endoscopy stomach 

Biopsy gastroesophageal junction

Biopsy duodenum endscopic 

Biopsy duodenum brush 

Biopsy esophagus 

Biopsy jejunum closed 

Biopsy stomach closed 

Diagnosis

Unspecied esophagitis         

Other esophagitis                                                   

Ulcer of esophagitis                                              

Esophageal haemorrhage 

Mallory Weiss syndrome                                      

Acute gastric ulcer with haemorrhage +/- perforation

Chronic or unspecied gastric ulcer with haemorrhage +/- perforation

Acute duodenal ulcer with haemorrhage +/- perforation

Chroni/unspecied duodenal ulcer with haemorrhage +/- perforation

Acute peptic ulcer with haemorrhage +/- perforation

Chronic/unspecied peptic ulcer with haemorrhage +/- perforation

Acute gastroesophageal ulcer with haemorrhage +/- perforation

Chronic/unspecied gastroesophageal ulcer with haemorrhage +/- perforation

Acute gastritis/duodenitis

Unspecied gastric and duodenitis

Dieulafoy�s lesion
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Results
As shown in Table 3, a total of 4,502 

CABGs  were performed in the 5 years between 
January 1998 and  December 2002. Fifty-six 
records were initially isolated for review based 
on the search criteria outlined above. After a 
hand-search through all 56 retrieved cases, 18 
of these records were found to belong to patients 
who had had upper gastrointestinal bleeding 
post-CABG. This number represents 0.4% of the 
total number of patients who underwent CABGs 
in the same period. On average, the bleeding 
occurred 13 days after the bypass surgery. Part 
of the routine protocol at the University Hospital 
is to give patients Aspirin (81 mg 6 hours 
post-surgery) and Ranitidine (150 mg 1 day 
before surgery and again after surgery). Four 
patients were fully anticoagulated at the time of 
haemorrhage (22%). 

Table 3. Number of upper gastrointestinal bleeds

Procedures Patients

Total coronary bypass surgeries 4,502

Upper gastrointestinal bleeding post-CABG 18

Total deaths 3

Medical management 16

Surgical management 2

CABG: Coronary Artery Bypass Surgery.

Table 4 outlines the results which show 
that 11% of 18 patients (n2) had been previously 
diagnosed with peptic ulcer disease, and 3 patients 
(16%) were taking proton pump inhibitors. 

Four patients (22%) were being treated with 
NSAIDs. Fifty percent of these patients (n9) had a 
bleed caused by duodenal ulceration. Six patients 
bled due to gastritis (33%), six patients (33%) 
from gastric ulcer, and four from esophagitis 
(22%). These numbers add up to more than 100% 
because 50% of these patients (n9) received more 
than one diagnosis. At the time of bleeding, proton 
pump inhibitors were prescribed for 16 patients 
(89%), and this treatment achieved effective 
homeostasis as a single agent for 10 patients 
(62.5%).  Eighty�nine percent of the 18 patients 
(n16) underwent endoscopy. Two patients did 
not undergo endoscopy because their conditions 
suddenly deteriorated. Therapeutic endoscopy was 
needed by six patients (37.5%), and successful 
homeostasis was achieved for ve patients (83%). 
Endoscopy was repeated (as a second look) for 
seven patients out of 16 (43.7%), and one of 
these endoscopies was therapeutic. There were 
no endoscopy�related complications. In this group 
of patients, two required surgery: one patient had 
a recurrence of bleeding and required surgery, 
and one patient underwent surgery as primary 
haemostatic therapy after diagnostic endoscopy. 
The average ICU stay for this group was 9.7 days. 
In this cohort, 3 patients died (16.6%), two from 
multi-organ failure and the third patient from a 
cardiac arrest 72 hours post-surgery.

Discussion
These results indicate that UGI haemorrhage 

is a relatively infrequent complication of CABG 
surgery, occurring in 0.4% of this patient group. 
The last investigation in North America to address 
this subject took place in 1997 by Perugini  et al. 
with an incidence of 1.3% .
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Table 4. Patient characteristics
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Fig. 1. Cardio bypass time and number of complications.

Cross Clamp Time And Complication
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Fig. 2. Cross clamp time and complications.

According to Halm et al. [27], Helicobacter 
pylori does not appear to be associated with stress 
ulceration in critically ill patients. Proton pump 
inhibitors were the main agent used to achieve 
effective homeostasis as a single agent for 62% of 
those concerned, and the PPIs had a good safety 
prole. We are unable to comment on the specic 
drug efcacy of proton pump inhibitors as a class 
due to the small number of patients with UGI 
bleeding, and we could not compare the doses 
and methods of delivery due to the multiplicity of 
regimens. For this cohort, endoscopy was a safe 
procedure associated with a lack of complications, 
as has been previously reported [4, 12]. Interestingly, 
the need for surgery was very low, lower than the 
numbers reported in most studies [2, 18].  Because of 
the small number of therapeutic endoscopies (n6), 
we were unable to compare the two modalities of 
therapy (PPI and endoscopy).

Conclusion
UGI bleeding following CABGs is a relatively 

infrequent complication, occurring at a rate of 0.4% 
in this cohort of patients. Upper gastrointestinal 
bleeding post-CABG most frequently related 
to duodenal ulceration, though multiple sites of 
bleeding are reasonably common prolonged 
bypass and cross clamp time associated with 
more complications.
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