Original
Avrticle

Gadrointestinal Complicationsin Patients
Undergoing Coronary Artery Bypass Grafting

Kazunori Yoshida, MD, Masahiko Matsumoto, MD, Takaaki Sugita, MD,
Junichiro Nishizawa, MD, Katsuhiko Matsuyama, MD, Yoshiyuki Tokuda, MD,
and Takehiko Matsuo, MD

Purpose: Gastrointestinal complications (GICs) such as gastroduodenal ulcer, enterocalitis,
and ischemic colitis after coronary artery bypass grafting (CABG) arerare, but are associated
with high mortality and morbidity. The present study was performed to detect risk factorsand
toinvestigate outcomesfollowing Gl Cs after CABG.

Methods: Between January 1992 and December 2001, 17 of 549 patients (3.1%) developed
Gl Csafter CABG with cardiopulmonary bypass, presenting with gastrointestinal bleeding due
to gastroduodenal ulcer, enterocalitis, or ischemic colitis. We conducted a retrospective analysis
of these patients.

Results: All patientsrequired emergent treatment for hemorrhage by means of blood transfu-
sion and endoscopic ablation and/or clipping. The following possible predictors of GICswere
identified by logistic multivariate analysis. age over 70, diabetes mellitus (particularly insulin-
dependent diabetes), history of cerebrovascular disease or history of renal failure and postop-
erative low output syndrome (L OS).

Conclusion: Our results suggested that Gl Cs after CABG with cardiopulmonary bypassare
rarebut can belethal. Early diagnosisand prompt intervention can be difficult but are poten-
tially life saving for patientsin whom Gl Csdevelop. (Ann Thorac Cardiovasc Surg 2005; 11: 25—8)
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I ntroduction

The incidence of gastrointestinal complications (GICs)
in patients undergoing coronary artery bypass grafting
(CABGQG) is increasing as the population ages. Gas-
troduodenal ulcer, enterocolitis, and ischemic colitis ap-
pear to be the most common abdominal complications
after CABG, with the reported incidence of such compli-
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cations ranging from 0.3% to 3.7%.9 On the other hand,
although frequency of melena due to enterocolitis and
bowel ischemiaislower, at around 0.02% to 0.3%,? this
symptom is associated with high mortality and morbid-
ity. If GICs develop, it is necessary to perform intrave-
nous fluid replacement, blood transfusion and endoscopic
ablation and/or clipping, thusincreasing in-hospital costs.
It is therefore important to predict GICs based on rel-
evant risk factors and to treat these complications
promptly; however, they can pose a diagnostic challenge.

Thefollowing predictors are reported in the literature:
age greater than 70 years, long duration of cardiopulmo-
nary bypass, blood transfusion, re-operation, ischemic
heart disease, arteriosclerosis obliterans, rena failure, and
low cardiac index.®*2 As many patients in whom these
complications occur are ventilated and sedated, signs and
symptoms are masked. Hence it is difficult to determine
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Table 1. Preoperativerisk factors

Control (532 cases) GICs (17 cases) p
Clinical characteristics
Age (y) 64.3+9.4 70.0+8.9 0.01
Age=70 170 13 0.02
Sex (male/female) 406/126 15/2
Cardiac data
No. of diseased vessels 2.9+1.0 2.7+0.7 0.15
Emergent operation 89 1 0.075
LV egiection fraction (%) 50.5+14.2 42.4+11.3 0.01
LV gection fraction <40 108 11 0.01
NYHA >l11 121 9 0.04
Coronary risk factors
Hypertension 69 8 0.32
Diabetis mellitus 156 13 0.001
Cerebrovascular disease 45 8 0.005
Arteriosclerosis obliterans 35 8 0.002
COPD 78 2 0.50
Smoking 352 8 0.28
Renal failure 11 3 0.04

the timing and treatment of GICs. The purpose of this
study was to investigate predictors of development of
GICsin order to protect against these complications.

Methods

Between January 1992 and December 2001, 17 of 549
on pump CABG patients (3.1%) developed GICs after
surgery. The definition of GIC included gastroduodenal
bleeding due to peptic ulcer, perforated ulcer, acute pan-
credtitis, melena due to enterocolitis, and ischemic coli-
tis. In the present study, we investigated gastrointestinal
bleeding in patients undergoing CABG with cardiopul -
monary bypass. Data were analyzed with the Statview
statistical package. Results are given as mean £ SD. To
evaluate independent risk factors for GICs, significant
multivariate risk factors were examined using stepwise
logistic regression analysis. P-values of less than 0.05
were considered statistically significant.

All of the patients were followed up by telephone inter-
view with the patient or their physician or with both. Mean
follow-up period was 62.9+38.7 (range, 8-128) months. The
end point of follow up was the occurrence of death.

Results
For patients undergoing CABG with cardiopulmonary
bypass, we compared various risk factors between those

who developed GICs (GIC group, n=17) and those who
did not (control group, n=532). When compared to the
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control group, patientsin the GIC group were significantly
older, and were significantly morelikely to have low gjec-
tion fraction and NYHA functional classification of more
than I11. Moreover, of the risk factors for coronary dis-
ease, diabetes mellitus, and history of cerebrovascular
disease, history of arteriosclerosis obliterans and history
of renal failure were significantly more common in the
GIC group (Table 1). On the other hand, no significant
differences were observed between the groups in terms
of operative parameters. However, regarding postopera-
tive parameters, low output syndrome (LOS) treated with
high dose catecholamines occurred in 13 patientsin the
GIC group, compared to 56 in the control group (p=0.002)
(Table 2). Using logistic multivariate analysis, we identi-
fied 5 possible predictors of GICs:. age over 70, diabetes
mellitus (particularly insulin-dependent diabetes), history
of cerebrovascular disease and history of rena failure (he-
modialysis dependent) and postoperative LOS (Table 3).
Symptoms were hematemesis in 10, black tarry stool
in 3, melena (frank blood in stool/ red or maroon discol-
oration of stool) in 4 (Table 4). Of the 17 patients with
GICs, the following diagnoses were confirmed: multiple
gastric ulcers n=9; multiple duodenal ulcers, n=4; is-
chemic colitis, n=3; and enterocolitis n=1. No cases of
single peptic ulcer were observed. Moreover, the onset of
hematemesis due to peptic ulcer was earlier (13.1+9.3
day) than that of melena due to enterocalitis or ischemic
colitis (27.3+8.0 day, p=0.03) (Table 5). In this series, no
in-hospital deaths or late deaths (follow up 62.9+38.7
months) occurred in patients with GICs, due to treatment
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Table 2. Operative and postoperative data

Control (532 cases) GICs (17 cases) p

No. of anastomosis 2.9+0.9 2.7+0.7 0.15
ECC time (min) 146.7+151.0 101.7+30.8 0.17
Aortic cross clamp time (min) 73.9+27.8 56.0+15.5 0.07
Major complication

LOS 56 13 0.002

IABP use 33 0 0.5

Postoperative stay (day) 35.1+17.7 64.9+27.9 0.005

Table 3. Risk factorsfor gastrointestinal complications determined by

multivariate analysis

OR (95% ClI) p
Age =70 279 (1.9, 8.6) 0.02
Diabetis mellitus 5.06 (1.6, 15.9) 0.005
Renal failure 4.23 (1.2, 15.5) 0.03
Cerebrovascular disease 7.23 (1.7,12.7) 0.01
Postoperative LOS 3.74 (1.3,10.7) 0.002

OR = odds ratio, Cl = confidence interval

Table 4. Diagnosis, treatment and outcomesin 17 patients who developed gastrointestinal

bleeding
Symptoms Treatment Outcome
Gastric ulcer
Singlelesion 0
Multiplelesion
Hematemesis 7 Endoscopic ablation and/or clipping All dive
Tarry stool 2
Duodenal ulcer
Singlelesion 0
Multiple lesion
Hematemesis 3 Endoscopic ablation and/or clipping All dive
Tarry stool 1
Ischemic colitis
Melena 3
Enterocolitis
Melena 1 Endoscopic ablation and/or clipping All alive
Acute pancreatitis 0
Perforation 0

soon after onset (7.3+2.8 hr). All patients with GICs re-
quired prompt endoscopic ablation and/or clipping with
blood transfusion (hematemesis; 7.4+5.2 u / melena:
15.5+11.7 u). These procedures were essential to predict
risk factors and treat promptly.

Discussion

GICs such as gastrointestinal bleeding, acute pancreati-
tis, cholecystitis, ischemic colitis, and enterocolitis after
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cardiopulmonary bypass have been reported to be rare
(0.3-3.7%).9 However, such complications have also
been associated with high mortality and morbidity (17-
63%).%? In particular, acute pancreatitis is reported as
being very rare after CABG (less than 0.1%).* In the
present series, the 17 cases of gastrointestinal bleeding
after on pump CABG were due to gastroduodenal ulcer,
enterocolitis or ischemic colitis; however, pancreatitiswas
not observed. In the present study, the incidence of GICs
after CABG was 3.1%; higher than that seen after other
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Table5. Onset and status at thetime of GICs

Gastroduodenal ulcer (13 cases)  Ischemic colitis, enterocolitis (4 cases) p
Onset (day) 13.1+9.3 27.3+8.0 0.03
Blood transfusion (u) 7.4+5.2 15.5+11.7 0.26

operations requiring cardiopulmonary bypass. GICs can
increase mortality rate and lead to prolonged hospital
admission. However, asit isdifficult to predict these com-
plications because many signs and symptoms are masked
following CABG, it isimportant to demonstrate risk fac-
tors. Risk factors for GICs reported in the literature are
older age, increased duration of bypass, sepsis, rena fail-
ure, prolonged ventilation, low cardiac index, and emer-
gent surgery.®*? In the present study, 5 possible predic-
tors of GICs after CABG were identified: age over 70,
diabetes mellitus (particularly insulin-dependent diabe-
tes), history of cerebrovascular disease, history of renal
failure (use of hemodialysis) and postoperative LOS. In
our series, no cases of single peptic ulcer were observed.
However, we gave medicine such as H2-blocker or pro-
ton-pump inhibitor to many patients who underwent car-
diopulmonary bypass surgery, preventively. Therefore,
H2-blocker or proton-pump inhibitor might prevent pa-
tients from single peptic ulcer. Moreover, no in-hospital
deaths occurred, dueto prompt treatment with blood trans-
fusion and endoscopic ablation and/or clipping. Bacte-
rial overgrowth, mucosal atrophy, loss of barrier func-
tion, and bacterial trand ocation are reported to occur due
to intestinal changes follawing cardiopulmonary bypass.*+19
Recently, urine intestinal fatty acid binding protein has
been reported to be elevated in the presence of GICs and
it has also been suggested that steroids can prevent the
intestinal microcirculatory alterations that occur after
cardiopulmonary bypass. By performing blood transfu-
sion and emergent endoscopic ablation and/or clipping,
it appeared that mortality was avoided among the present
cases. We concluded that prediction of GIC from relevant
risk factors and treatment with blood transfusion and
prompt endoscopic ablation and/or clipping are essen-
tial.
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