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Abstract
Objective: Controversy persists about the role of pre-existent gastro duodenal ulcer
as a risk factor of upper gastro intestinal bleeding after cardiac surgery. This study
aims to verify this hypothesis.
Patients and methods: We retrospectively analyzed data of alla patients who underwent open heart surgery between 1994 and 2012. Patients with previous gastro
duodenal ulcer (n=87) (GDU) compared to those without GDU (n=1986).
Results: Patients with GDU are older than control group (p=0,000) and have more
frequently cardiovascular risk factors than others. Coronary bypass grafting (CABG)
was performed more in patients with a history of GDU (p=0,039). Postoperative
complications are frequently reported also. Additionally they have developed upper gastro intestinal bleeding (UGIB) more than control group (5,7% vs 0,8% , p =
0,002).
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Conclusion: Pre-existent gastro duodenal ulcer should be the risk factor of upper
GIB and optimal management requiring endoscopic diagnosis and treatment before
CPB should prevent digestive hemorrhage.

Introduction
Stress ulcerations of the stomach accompanied by massive hemorrhage are common in cases of trauma, sepsis, shock massive burns, prolonged use of steroid and non steroid anti-inflammatory drugs[1,2]. The large practice of cardiac surgery has increased
the occurrence of digestive complications especially upper digestive tract bleeding. Although infrequent it is associated with significant morbidity and mortality[3-5]. Acute bleeding is the most common complication of peptic ulcer disease and about half of cased
are causes by gastric and duodenal ulcers[6,7]. Many factors were identified as predictive of gastro intestinal bleeding after open heart
surgery. There are conflicting opinions about the role of pre-existing peptic ulcer disease as a cause of postoperative hemorrhage[8,9].
In our knowledge, the are no few studies investigating the impact of previous gastric ulcer as increasing the risk of UGD
bleeding after cardiopulmonary bypass (CPB).
We hypothesized that previous gastroduodenal ulcer would be more predictor and cause gastrointestinal bleeding after
open heart surgery.
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Patients and Methods
Study population
The present retrospective study was conducted at author’s institution and approved by local medical ethic committee. All patients who had a history of gastroduodenal ulcer and
underwent cardiac surgery were compared to other without a
history of pre-existing gastroduodenal ulcer. These medical informations were collected using our cardiac surgery data base
of patients who underwent various types of cardiac surgery between January 1994 and December 2012. These patients underwent coronary artery bypass grafting (CABG), valvular surgery,
combined surgery, thoracic aortic surgery and surgical correction of adult congenital heart defects.
A history of previous gastroduodenal ulcer included
questions about the symptoms, use of Histamine 2 Receptor Antagonist (H2rA) or Proton Pump inhibitors (PPIS) or non steroidal anti-inflammatory drugs, smoking and alcohol abuse. But
diagnosis might be confirmed by endoscopy.
In our institution, when patient had a history of previous peptic ulcer, we performed systematically endoscopy before
cardiac surgery to confirm the recovery and good scar. But if the
endoscopic appearance suggested the abnormalities, the patient
was confided to gastroenterologist for management and the cardiac surgery was referred until the endoscopy control showed
the good gastric appearance. Cardiac surgery was performed
under CPB using a roller pump and membranous oxygenation.
Blood temperature was maintained up to 32°C. Before 2000, patients received for stress ulcer H2RA for the operative day until
1 month. After 2000, the routine stress ulcer prophylaxis used
PPI intravenously for 2 days (40mg x 2) followed by 20 mg
peros for 1 month.
Statistical analysis
Baseline clinical characteristics and operative data
were analyzed for both previous GPD cases and controls. Analysis was performed with SPSS software version 19.0 SPSS Inc,
Chicago, USA). Continuous variables were reported as mean
± standard deviation or median and ranges). Categorical variables were expressed as proportions. For nominal variables, the
Chi-square test or Fisher’s exact test were used to compare the
groups. Continuous variables were analyzed using Student’s
t test for normal distributions and U Mann Whitney’s test for
non-normal distributions. P value < 0,05 was considered to be
statistically significant.
Gastrointestinal bleeding was defined as hematemesis
melena, nasogastric tube aspiration of blood material, hamatochezia on rectal examination, or the combination of guaiac positive stool on occult blood testing and significant decline in the
hemoglobin level (< 10 g/l)

Results
A total of 2073 adult patients were included in the present retrospective study. We have identified 87 patients (4,19%)
who had a history of gastro duodenal ulcer (GDU) at the time of
cardiac surgery. The demographic profile of patients is shown in
table 1.

Variable
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with
previous
GU n=87

P value

Age (y)
Sex Male/Female
NYHA III-IV

47,7 ± 14

53,8 ± 11,7

<0,001

1213(61%)

71(81,6%)

<0,001

897(45%)

37(42,5%)

0,6

236(11,8%)

10(11,5%)

0,9

Heart failure

165(8,3%)

12(13,8%)

0,073

Diabetes Mellitus

377(18,9%)

24(27,5%)

0,047

Ces III-IV

Chronic renal failure

113(5,7%)

9(10,3%)

0,07

COPD

123(6,2%)

13(14,9%)

0,001

CVA

83(4,2%)

1(1,1%)

0,26

AF

578(29%)

18(20,6%)

0,09

CTI

0,55 ± 0,07

0,54 ± 0,06

0,82

Coronary artery disease

551(27,7%)

33(37,9%)

0,039

Valvular disease

1284(64,6%)

48(55%)

0,07

Combined V+C

44(2,2%)

3(3,4%)

0,24

Aortic disease

33(1,7%)

0%

0,26

LVEF (%)

56,8 ± 12

55,5 ± 12,5

0,32

LVEF≤40%

258(13%)

14(16%)

0,4

SPAP mmHg

49,7 ± 19,3

48,6 ± 18,9

0,72

Euroscore

2,8 ± 2,8

3,3 ± 3,7

0,28

Redo Surgery

208(10,4%)

9(10,3%)

0,9

HTA (%)

365(18,3%)

26(29,8%)

0,007

Dyslipidemia (%)

280(14%)

19(21,8%)

0,045

Smoking (%)

676(34%)

48(55%)

<0,001

There were significant differences between the two
groups with regard to age, sex and cardiovascular risk factors.
Patients with preexistent (preexistent) GDU are older than control group (53,8 ± 11,7 years vs 47,7 ± 14 years, p < 0,001).
Some points were noted among the patients with history of ulcer disease. 55% of patients with GDU were either current or ex-smokers vs 34% in control group p= 0,000. Diabetes
mellitus (DM), hypertension (HT) and dyslipidemia were also
common in patients with GDU. DM (p= 0,0047) , HT (p= 0,007
and dyslipidemia (p= 0,045) (table 2).
Table 2:

without
previous
GH n=1986

with
previous
GU n=87

P
value

No elective surgery

93(4,6%)

7(5%)

0,19

CPB time (min)

100 ± 42

105,7 ± 41,4

0,23

Cross clamp time (min)

66,7 ± 31

65,5 ± 26

0,68

Mean surgical time (min)

208,8 ±
61,4

219 ± 72

0,058

Mechanical ventilation (h)

8(6-18)

9(6-17,7)

0,48

MV up to 48hours

133(6,7%)

10(11,5%)

0,088

ICU stay (hours)

46(24-48)

46(37-57)

0,21

13 ± 12

14,4 ± 11,7

0,31

Variable

Postoperative stay (days)
Blood last up to normal/24h

172(8,6%)

7(8%)

0,84

Vasoactive drug (%)

266(13,4%)

17(19,5%)

0,1

100(5%)

7(8%)

0,21
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LOS

192(9,6%)

14(16%)

0,05

Postoperative renal failure

132(6,6%)

12(13,7%)

0,011

UGI Bleeding

17(0,8%)

5(5,7%)

0,002

Preoperative MI

91(4,5%)

8(9,2%)

0,06

CVA

22(1,1%)

3(3,4%)

0,08

MOF

78(3,9%)

7(8%)

0,09

RBC transfusion

690(34,7%)

41(47,1%)

0,024

30 day mortality

116(5,8%)

14(16,1%)

<0,001

recent published papers, we noted that upper GIB incidence did
not decline through the years despite constant improvements in
medical management. In one study, gastrointestinal hemorrhage
a count nearly 29% of all gastro intestinal complications following cardio thoracic surgery[14].
In the present study upper GIB after cardiac surgery
showed an overall incidence of 0,1%. Previous studies have
reported that the acute peptic ulcer after cardiac surgery complicated by gastro intestinal hemorrhage was associated with a
mortality rate ranging from 1% to 22%[15,16].
The most common etiologies of UGIB are gastro duodenal ulceration and gastric erosion[17-20].
A peptic ulcer is a defect in the gastric and duodenal
wall that extends through the muscularis mucosae. The pathogenesis of mucosal lesions and multifactorial including psychological and physicogical stress[19,21].
Stress ulceration has been attributed to ischemia and/or
reperfusion injury of the splanchnic territory and endotoxiemia
leading to gastro duodenal mucosae damage[22,23]. The principal
factor implicated in cardiac surgery is reduced systemic blood
flow, which lead toinappropriate oxygen delivery and energy
deficit. This ischemic condition contributes to gastric mucosal
acidity and increased cellular permeability[24] there are controversial opinions about the role of pre-existing peptic ulcer disease as a cause of post-operative hemorrhage[8,9]. Kal2[25] and
Lebovics[26] found that patients with previous history of peptic
ulcer disease may be at higher risk for developing an upper gastro duodenal perforation or hemorrhage following cardiac surgery.
In other reports, there is no significant evidence that a
previous history of peptic ulcer disease would be correlated with
increased risk for gastric hemorrhage[8].
Our results are in accordance with this reports and we
found that patients with a history of previous PUD experienced
a higher rate of postoperative bleeding (5,7% vs 0,8% p=0,002).
Many available studies which identify risk factors associated
with UGIB after CPB are published in the literature.
The relationship between upper gastro intestinal bleeding and renal insufficiency, low output syndrome, smoking,
diabetes mellitus, blood transfusion has been documented in
various studies[11,27-30]. All these factors are more frequent in our
cases compared to control group. Similarly, Rey et al[31] have
observed that digestive bleeding is frequent in patients who underwent coronary artery bypass graft (CABG) than in the cases
of heart valve surgery. Our data are in a great accordance with
this report (CABG: 37% in cases with previous GUD vs 27,7%
in control group p=0,039).
Several studies have examined pharmacological stress
ulcer prophylaxis in patients undergoing cardiac surgery[].
The benefit of histamine 2 receptor antagonists (H2RA)
to protect the stomach is still discussed. Many investigators suggested that H2RA were effective in reducing surgical stress response and preventing clinical gastric hemorrhage.
Our study is limited first by its retrospective nature,
second, the association between previous gastro duodenal ulcer
and high risk of Upper gastro intestinal hemorrhage may be interpreted carefully because in patients with previous gastro duodenal ulcer who have developed upper gastro intestinal bleeding,
it is difficult to recognize that bleed is due to another ulcer.
Second, it is possible also that some patients might

Coronary artery bypass grafting (CABG) was performed more in patients with GDU when compared to control
group 37,9% vs 27,7% p= 0,039.
On other hand, no significant differences were observed
between the groups in term of operative parameters (emergency
surgery, CBP time, aortic cross clamp time, mechanical ventilation time, ICU stay and post-operative hospital stay).
Regarding postoperative complications, we noted that
patients with GDU were significantly more likely to develop
low output syndrome (LOS) (13,7% vs. 9,6% , p= 0,05), renal
insufficiency (13,7% vs. 6,6% , p= 0,011). Other major complications (perioperative myocardial infarction, cerebral vascular
accident CVA, multi organ failure MOF) were more prevalent
in the GDU group, but it did note rich statistical significance.
However, patients with a history of GDU developed upper gastrointestinal bleeding more than control group (5,7% vs. 0,8%
, p=0,002). The mean interval between cardiac surgery and the
onset of upper GIB was 13 ± 5, 5days. Management of upper
GIB has changed in our institution. Since 2000, endoscopic therapy is generally recommended as the first line treatment. Medical therapy included after stopping anticoagulation, red blood
transfusion and intravenous PPIs until the bleeding control (table 3).

Table 3:

Variable
Age
Gander
Diabete Mellitus
HTA
Dyslupidemia

OR (95% IC)

P Value

1,03 (1,01 _1,05)

<0,001

2,8 (1,6 _ 4,9)

<0,001

1,6 (1_2,63)

0,049

1,9 (1,2_3,03)

0,008

1,7 (1 _ 2,8)

0,047

Smoking

2,38 (1,54_ 3,66)

<0,001

COPD

2,66 (1,43 _ 4,9)

0,002

RBC transfusion

1,63 (1,06_2,5)

0,025

In hospital mortality increased more in patients with preexistent
GDU 14 deaths (16, 1% vs. 5,8% , p < 0,001).

Discussion
Our study showed that pre-existent gastro duodenal
ulcer would be a significant predictor of cardiac surgery, also
we found correlation between a history of previous peptic ulcer
disease and upper GIB (p<0,001).
Bleed from upper gastro intestinal tract is the most
common gastro intestinal complication following cardio thoracic surgery[10-12]. Van der Voort and Zandstra[13] reviewed the available publishing literature before 2000 concerning the incidence
of upper GIB and found it occurring in 0,45-2%. In numerous
Aithoussa, M., et al.
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have peptic ulcer disease without having pain and they were included in control group without knowing it.

Conclusion
Our result showed a clear correlation between pre-existent peptic ulcer disease and UGIB after CPB; but prospective
studies are needed to support this hypothesis. In the meantime,
appropriate management including preoperative endoscopy,
routine stress ulcer prophylaxis, and avoiding adverse events in
postoperative period should be benefit for those patients.
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