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Abstract: Background: Diabetes is a well-known risk factor for coronary artery disease and cardiovascular death.
The reported prevalence of diabetes among patients undergoing coronary artery bypass surgery (CABG) has been
estimated to be 12-38%. Patient and Methods: The impact of diabetes on early and midterm follow-up after
coronary artery bypass grafting was studied by comparing the outcomes between 50 patients without diabetes
mellitus and 50 patients with type II Diabetes Mellitus from March 2013 till December 2014. Results: Compared
with nondiabetic patients, the group with diabetes hada greater incidence of hypertension (70% in diabeticsvs 42%
in non-diabetics, P=0.004) and hyperlipidemia, showed a higher incidence of ECG changes (previous myocardial
infarction, ST - T changes and conduction defects) (72% in diabetics vs. 44% in non-diabetics, P=0.005). Early
mortality was not significantly different between two groups (2% in diabetics vs. 2% in non-diabetics, P=0.661). No
significant differences were found regarding postoperative complications; except sternal wound infection (12% in
diabetics vs. 2% in non-diabetics, P=0.049). However, in midterm follow up of diabetic patients had significantly
higher MACCE (16.4% in diabetics vs. 4% in nondiabetics, P= 0.04). Conclusion: Except for sternal wound
infection, DM was not associated with the in- hospital adverse outcomes in the patients undergoing isolated CABG.
Diabetes mellitus is an independent predictor of adverse cardiac and cerebrovascular events after isolated coronary
artery bypass graft surgery (CABG).
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1. Introduction: outcome than non-diabetics following CABG. There
The incidence of diabetes is increasing markedly is less controversy about the role of diabetes in
and the World Health Organization estimates that by increasing long term mortality of patients undergoing
2025, about 5.4% of the world population (300 million CABG (6). Diabetes may not be an independent risk
people) will be diabetic (1). Diabetes is a well-known factor for early death following CABG. However, it is
risk factor for coronary artery disease and an important predictor of midterm mortality (7).
cardiovascular death (2). The reported prevalence of However, there are conflicting data about the early
diabetes among patients undergoing coronary artery and midterm result of CABG in diabetic patients (6).
bypass surgery (CABG) has been estimated to be 12-
38% (3). Coronary artery disease is more extensive, 2. Patients and Methods:
diffuse and distal with a rapidly progressive nature in The study included two main groups; the first
diabetic compared with non-diabetic patients(4). group included patients with type II Diabetes Mellitus,
Patients with type 2 diabetes mellitus (DM) represent the second group included non-diabetic Patients as
25% of those requiring myocardial revascularization, control.
choice of treatment in diabetic patients is much more Inclusion criteria
controversial than in non-diabetics, this is because The study population consisted of One hundred
coronary artery disease is more often complex and patients with coronary artery disease indicated for
diffuse, left ventricular function is depressed, and CABG (By the use of cardiopulmonary bypass), were
concomitant multiple risk factors are present. This studied at the Cardiology and cardiothoracic surgery
subset of patients experience worse outcomes than departments of Mahalla Cardiac Center, from March
non-diabetic patients undergoing either coronary 2013 till December 2014 and they were divided into
artery bypass grafting (CABG) or percutaneous two groups:
coronary interventions(5). Traditionally, it has been o First group: included fifty non-diabetic
accepted that patients with diabetes have poorer patients (non-diabetic group).
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. Second group: included fifty typell diabetic
patients (diabetic group).
Exclusion criteria

- Patients with history of previous CABG.

- Patients with emergency CABG.

- Patients with significant valvular heart
disease needing intervention.

- Ischemic heart disease associated with co-
morbidity:

e Renal failure.

e Liver cell failure.

e Respiratory failure.

e Thyroid dysfunction.

All patients will be subjected to the following:
I-Preoperative Evaluation in the form of:

a- Full history taking.
b- Thorough medical examination.
c- Routine laboratory investigations (in the
form of):

e Complete Blood Picture (CBC).

e Serum electrolytes (Na & K).

e Hemoglobin A1C.

e Total Lipid profile.

e Liver function tests.

e Kidney function tests.

e Carotid duplex.
d- Electrocardiogram.

Electrocardiogram was carefully interpreted for
presence of previous myocardial infarction
(pathological Q), ST - T changes, conduction defects,
right or left bundle branch block.

e- Echocardiography.
The following parameters were estimated:

* Left ventricular ejection fraction (LVEF).

* Regional wall motion score index (RWMSI).
f- Coronary angiography:

Number of vessels diseased
II-Intra-Operative course: (All patients will be
submitted to Coronary artery bypass grafting with
cardio pulmonary bypass).

- Number of grafts per patient.

- Use of internal mammary artery (IMA).
III- Short term Post-operative evaluation for
detection of:

- Post-operative myocardial infarction.

- Arrhythmias: Atrial fibrillation, ventricular
arrhythmias.

- Low cardiac output symptoms.

- Peripheral arterial disease.

- Neurological complications.

- Chest complications.

- Renal impairment.

- Sternal wound infection.

- Mortality.
IV- Six months Post-operative evaluation for
detection of:

- Major adverse cardiac and cerebrovascular
events (MAACE):
Mortality.
Myocardial infarction.
Unstable angina.
Heart failure (NYHA class II or more).
Fatal ventricular arrhythmia.
Cerebrovascular accident.
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3. Results:
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Figure (1):Comparison between both groups regarding number of grafts

The study included 100 patients scheduled for
CABG operation. Fifty patients were diabetics. The
majority of patients were overweight. (Table 1) shows

the preoperative characteristics of the diabetic (n = 50)
and the nondiabetic (n = 50) groups. The diabetic and
non - diabetic groups were comparable as regards age
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(p= 0.948). Hypertension was significantly more
frequent in the diabetic group (p=0.004). The diabetic
group patients are more hyperlipidemic. The diabetic
group also showed significantly more preoperative
ECG changes (p= 0.005). Both studied groups had
comparable echocardiographic measurements
including left ventricular ejection fraction and wall
motion score index, as well as comparable coronary
angiographic data (Tablel). There was no significant
difference between both groups as regarding the use of

the left internal mammary artery (LIMA) as a graft,
the total number of vessels bypassed. (Table2).
Post - operatively, there were no significant
differences between both studied groups regarding
postoperative morbidities and mortality except sternal
wound infection (p= 0.049) as shown in (Table 3).
Regarding the Six months follow up for total
(MACCE), there was a significant difference between
the 2 groups (16.4% in diabetics vs. 4% in
nondiabetics, p= 0.04)(Table 4).

Table 1: Preoperative characteristics of the two studied groups

The studied groups P value
Variable Diabetic Non diabetic
No =50 No =50
Age(meantSD) 55.78 £6.12 55.86 + 6.05 0.948
Male gender, No. (%) 42 (82) 39(78) 0.306
Smoking, No. (%) 18(36) 21(42) 0.295
BMI(mean + SD) 26.90 £ 2.39 26.46 £3.32 0.446
Hypertension, No. (%) 35(70) 21(42) 0.004(S)
Hyperlipidemia
-Cholesterol (Mean+SD) 238.24+23.36 | 207.72+25.70 | 0.001(S)
-Triglycerides(MeantSD) 175.56+19.38 158.76+22.93 0.001(S)
-LDL(MeantSD) 128.44+19.05 102.66+14.63 | 0.001(S)
Pre-operative carotid lesion, No. (%) 3(6) 1(2) 0.307
Pre-operative ECG changes, No. (%) 36(72) 22(44) 0.005 (S)
Pre-operative ECHO 56.96 £4.34 56.94 +£4.36 0.982
LVEF(mean + SD)
Pre-operative ECHOWMSI(mean + SD) 1.4+ 0.164 1.39+0.166 0.904
Extent of CAD
- Single vessel disease 3(6) 6(12) 0.294
- Two vessel disease 13(26) 16(32) 0.508
- Multi vessel disease 34(68) 28(56) 0.216
Table (2): Operative characteristics of both groups:
The studied groups P value
Variable Diabetic Non diabetic
No =50 No =50
Use of LIMA, No.(%) 50(100) 50(100)
Number of grafts
- Single graftNo. (%) 3(6) 7(14)
- Two graftsNo. (%) 15(30) 18(36)
- Three graftsNo. (%) 29(58) 24(48) 0.344
- Four graftsNo. (%) 3(6) 1(2)
Table (3): Early postoperative mortality and morbidity
The studied groups P value
Variable Diabetic Non diabetic
No =50 No =50
Mortality, No. (%) 1(2) 1(2) 0.661
Sternal wound infection, No. (%) 6(12) 1(2) 0.049 (S)

Table (4): Six months follow up for total (MACCE)

The studied groups P value
Variable Diabetic Non diabetic

No =49 No =49
MACCE, No. (%) 8(16.4) 2(4) 0.044(S)
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Figure (2): Comparison between both groups regarding six months MACCE

Study limitation:

The study followed one hundred patients, while
other studies addressed this subject were multicenter
studies which compromised more number of patients.
The study followed the patients after six months
postoperative, while the long term outcome at five and
ten years was not addressed.

4. Discussion:

Diabetes has long been described as an
independent risk factor for the development of
coronary artery disease after adjusting for other risk
factors such as age, hypertension,
hypercholesterolemia, and smoking. It is common in
adult patients requiring cardiac operations, and the
proportion of diabetic patients undergoing coronary
artery bypass grafting (CABG) is steadily
increasing(8). Diabetes is recognized as a risk factor
for adverse outcomes after CABG, especially with
regard to long-term survival. However, the impact of
diabetes on in-hospital mortality has been changing
over time according to the Society of Cardiothoracic
Surgeons of Great Britain and Ireland(9).

Several studies suggested that patients with DM
are at 2 to 5 folds increased risk of postoperative
complications (10). Other studies suggested that
diabetic patients can pass the post-operative period
with low morbidity and mortality owing to improved
peri - operative management (6).

As regards hypertension, there was a statistically
significant difference between diabetic and non-
diabetic groups (P=0.004) diabetic patients are more
hypertensive than non-diabetics and this agreed with
results of Koochemeshki ez al.(11).

Regarding  preoperative  Electrocardiogram
(previous myocardial infarction, ST - T changes and
conduction defects) there was statistically significant
difference between diabetic and non-diabetic groups
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(P=0.005). These results agree with the results of
Rajakaruna, et al.(12).

In our study regarding the results of preoperative
carotid duplex showed no statistically significant
difference between diabetic and non-diabetic groups
(P=0.307), and this was similar to results of WK et
al.(13) and disagree with the results of Calafior et
al.(14) a study which reveal a significant difference
between diabetic and non-diabetic group.

Regarding the results of preoperative Coronary
angiography (Extent of coronary artery disease) Our
study showed that multivessel disease was more with
the diabetic group 68% versus 56% in the non-diabetic
group, but this was not statistically significant
(P=0.216), and the overall extent of coronary artery
disease showed no statistically significant difference
between diabetic and non-diabetic groups (P=0.388),
and this was similar to the results of Zhuang ef al.(15)
and Qiang et al.(16) and disagree with the results of
Kubal, et al.(17) Charvat et al.(18), there results
show the patients with diabetes mellitus had more
extensive coronary artery disease and there was a
significant difference between both group regarding
number of diseased coronary vessel.

Our results showed that, there was a
statisticallysignificant difference between diabetic and
non-diabetic groups regarding dyslipidemia, these
results agreed with Sohrabi et al.(7) and Moshtaghi
et al.(19) but disagreed with Rajakaruna et al (12),
Woods et al.(20) and Kubal et al.(17) as their results
werenot significantly different regarding total serum
cholesterol in both groups.

Our results regarding postoperative mortality
showed nostatistically significant difference between
diabetic and non-diabetic group. This was similar to
results of Koochemeshki et al. (11) and WK, et
al.(13), in which the diabetes mellitus was not found
to be an independent risk for in-hospital mortality. But
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was against the results of Ergiine er al(21) and
Woods et al.(20) as there was a significant difference
regarding postoperative mortality in both groups.

Our results regarding sternal wound infection
show statistically significant difference between
diabetic and non-diabetic group (P=0.049) and this
was in agree with Moshtaghi ef al.(19) and Brandt et
al.(22) study which predict the occurrence of sternal
wound infection in diabetic patients. And disagree
with the study by Rajakaruna, ef al.(12) in which the
diabetes mellitus was not found to be an independent
risk for in-hospital mortality and post-operative
complications even postoperative infection.

The follow up for Major Adverse Cardiac and
Cerebro-vascular Events (MACCE) between the
diabetic and non-diabetic group after six months,
revealed a statistically significant difference
(P=0.044), as 16.4% in the diabetic group developed
(MACCE) versus 4.0% in the non-diabetic group.
This was similar to the results of Gitman et al.(23)
study which showed that diabetic patients have a
higher rate of adverse events compared with non-
diabetic patients.

Our results regarding six months follow up for
mortality showed no significant difference between
diabetic and non-diabetic group. This was similar to
the results of WK et al.(13) and Ergiines et al.(21)
but was against the results of Szabo” Z, et al (3) and
Rajakaruna, et al.(12) study which showed that
diabetes mellitus remained an independent predictor
of S5-year mortality as there was a significant
difference regarding mortality in both groups.

Conclusion:

Except for sternal wound infection, DM was not
associated with the in- hospital adverse outcomes in
the patients undergoing isolated CABG. The in-
hospital mortality and morbidity is equivalent between
non diabetic and diabetic patients.

Diabetic patients are more likely to experience
adverse cardiac and cerebral events, during six months
follow up after CABG. Diabetes mellitus is an

independent predictor of adverse cardiac and
cerebrovascular events after isolated coronary artery
bypass graft surgery (CABG).
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