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Background. Diabetic patients generally present a more
iffuse and calcified coronary artery disease than nondia-
etic patients that can affect long-term outcome especially if
n off-pump coronary artery bybass graft (OPCABG) tech-
ique is used. The aim of this study was to compare

ong-term results of OPCABG surgery for diabetic and
ondiabetic patients.
Methods. This is a retrospective analysis of prospec-

ively gathered data over a 10-year period of 1,000 con-
ecutive and systematic OPCABG patients operated on
etween September 1996 and April 2004. Average fol-

ow-up period was 66 � 28 months and was 97% com-
lete. Overall survival as well as occurrence of major
dverse cardiac events in diabetic and nondiabetic pa-
ients were specifically studied.

Results. In all, 278 diabetic patients and 722 nondia-
etic patients were treated. There was no difference in
0-day mortality between the two groups (p � 0.70).
iabetic patients had more postoperative acute renal

nsufficiency (p � 0.01) and infections (sepsis; p � 0.002),
nd deep sternal infections (p � 0.04) Ten-year survival
p � 0.006) and survival free of major adverse cardiac
vents (p � 0.02) was decreased in the diabetic group.
ge (hazard ratio [HR] � 1.06), peripheral vascular dis-

ase (HR � 1.72), carotid disease (HR � 1.53), congestive
eart failure (HR � 1.51), incomplete revascularization

HR � 2.37), chronic renal insufficiency (HR � 1.93), left
entricular ejection fraction (HR � 0.13), and a lesser use
f multiple internal thoracic artery grafts (HR � 0.67),

ut not diabetes mellitus (p � 0.13) were significant
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eterminants of long-term mortality. Similarly, periph-
ral vascular disease (HR � 1.92), chronic renal insuffi-
iency (HR � 2.36), emergent operation (HR � 1.71),
hronic obstructive pulmonary disease (HR � 1.76), pre-
ious percutaneous coronary intervention (HR � 1.66),
eft ventricular ejection fraction (HR � 0.26), ischemic

itral regurgitation (HR � 1.83), and a lesser use of
ultiple internal thoracic artery grafts (HR � 0.72) were

eterminants of decreased survival free of major adverse
ardiac events but not diabetes (p � 0.2). Breaking down
he major adverse cardiac events, diabetes was found an
ndependent predictive factor of recurrent myocardial
nfarction (HR � 1.85) and a borderline cause of readmis-
ion for congestive heart failure (p � 0.06). Need for new
evascularization was comparable for both population
p � 0.37).

Conclusions. In our series of OPCABG surgery pa-
ients, diabetic patients had a comparative operative

ortality and perioperative myocardial infarction rate as
ondiabetic patients. However, they had an increased
revalence of postoperative acute renal insufficiency and

nfections. They also had a worse outcome than nondia-
etic patients, but that was mainly due to a higher
revalence of preoperative comorbidities and a lesser use
f multiple internal thoracic artery grafts. However, dia-
etes itself was a potential risk factor for long-term
ccurrence of myocardial infarction and congestive heart
ailure.

(Ann Thorac Surg 2008;86:1181– 8)

© 2008 by The Society of Thoracic Surgeons
iabetes mellitus (DM) is a major public health and
economic problem with dramatic increased in

revalence and incidence [1]. Coronary heart disease is
ighly prevalent and is the major cause of morbidity and
ortality among diabetic patients [2]. Cardiovascular

eath doubles in men and quadruples in women who
ave DM compared with nondiabetic persons [3]. Pa-

ients with DM account for approximately one quarter of
ll patients who undergo coronary revascularization pro-

ccepted for publication June 18, 2008.

ddress correspondence to Dr Cartier, Department of Cardiac Surgery,
edures each year, and DM has been recognized as a risk
actor of poor outcome after both percutaneous and on-
ump surgical revascularization [4]. Nevertheless, surgical
evascularization remains the recommended strategy for
iabetic multivessel coronary heart disease [5].
The safety and the effectiveness of off-pump coronary

rtery bypass graft (OPCABG) surgery have been clearly
stablished by many groups with results comparable
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ith those of conventional coronary artery bypass graft
urgery (CABG) using cardiopulmonary bypass [6–8].
iabetic patients have been shown to display more
iffuse and calcified disease than nondiabetic patients,
nd that could represent a greater surgical challenge
uring off-pump revascularization [9]. Long-term reports
n OPCABG revascularization in diabetic patients are
ew in the literature, but it has been suggested that
iabetic patients undergoing surgery off pump were
ore subject to iatrogenic anastomotic stenosis [10]. The

bjective of this study was to analyze the long-term
esults of OPCABG surgery in diabetic and nondiabetic
atients, focusing specifically on overall survival and
ccurrence of major cardiac-related events.

aterial and Methods

tudy Design
his is a retrospective analysis of prospectively gathered
ata over a 10-year period (mean follow-up, 66 � 28
onths) of patients systematically undergoing OPCABG

able 1. Demographic Characteristics

Diabetes

umber 27
ge (years) 65.1 �

ge �75 years (n) 33 (1
emale 74 (2
ypertension 181 (6
yperlipidemia 210 (7
besity 51 (1
moking 78 (2
hronic obstructive pulmonary disease 38 (1
amilial history for coronary disease 181 (6
hronic renal failure 24 (8
ulmonary hypertension 41 (1
eripheral vascular disease 65 (2
troke history 20 (7
revious myocardial infarction 119 (4
ecent MI (�30 days) 61 (2
YHA class 3.56 �

ongestive heart failure 42 (1
eft ventricular ejection fraction 0.51 �

eft ventricular dysfunction (n) 34 (1
reoperative atrial fibrillation 17 (6
nstable angina 198 (7
mergent operation 22 (7
reoperative intra-aortic balloon 29 (1
arsonnet score 16.7 �

o. of affected vessels 2.75 �

eft main disease 84 (3
ne vessel 11 (4
wo vessels 47 (1
hree vessels 219 (7
iffuse coronary disease 91 (3
I � myocardial infarction; NYHA � New York Heart Association.
urgery by a single surgeon (R.C.) at the Montreal Heart
nstitute. From September 1996 to March 2004, 1,000
PCABG operations were performed, representing 95%

f all cases during the same time frame. Follow-up of the
atients was 100% completed at 12 months. After this
eriod, 3% of the patients were lost to follow-up. The
eneral outcome of this series has already been the topic
f a report [10]. The purpose of the present study is to
ocus on the diabetic population compared with the
ondiabetic population.

urgical Technique
he surgical technique has been quite consistent through

he years and has been described elsewhere [10]. Abso-
ute contraindications to OPCABG surgery were preop-
rative hemodynamic instability, and moderate to severe
3� to 4�) mitral regurgitation. All OPCABG procedures
ere performed under general anesthesia with pulmo-
ary artery pressure and transesophageal echocardio-
raphic monitoring. Median sternotomy was used in 99%
f patients. Heparin was administered at a dose of 150

itus Nondiabetes Mellitus p Value

722
63.9 � 10.2 0.11
100 (13.9%) 0.51
149 (20.6%) 0.04
359 (49.7%) �0.0001
524 (72.5%) 0.3

57 (7.9%) �0.0001
210 (29%) 0.77

80 (11.8%) 0.24
467 (64.6%) 0.46
24 (3.3%) �0.0001
53 (7.3%) �0.0001

118 (16.3%) 0.009
57 (7.9%) 0.72

279 (38.6%) 0.20
136 (18.8%) 0.25
3.56 � 0.63 0.637
46 (6.4%) �0.0001

0.54 � 0.12 0.001
71 (9.8%) 0.24
20 (2.8%) 0.011

494 (68.3%) 0.35
32 (4.4%) 0.03
45 (6.2%) 0.02

10.7 � 8.8 �0.001
2.66 � 0.57 �0.0001
212 (29.3%) 0.75
38 (5.3%) 0.40

173 (24%) 0.02
512 (71%) 0.01
132 (18.3%) �0.0001
Mell

7
9.5

1.9%)
6.7%)
5.3%)
5.8%)
8.4%)
8.2%)
3.7%)
5.4%)
.7%)
4.8%)
3.5%)
.2)
3%)
2%)

0.66
5.2)

0.13
2.3%)
.1%)
1.5%)
.9%)
0.5%)

10.0
0.52

0.3%)
%)
7%)
9%)
2.9%)
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IU/kg. A compression-type device (Cor-Vasc Retractor-
tabilizer; CoroNéo, Montreal, Quebec) was used in all
ases for coronary artery stabilization. Proximal venous
nastomoses were performed with side-bite clamping
ith systemic blood pressure lowered to 85 mm Hg.
ilateral internal thoracic artery (ITA) grafts were used
ither as two independent inflows or by branching off the
ight ITA from the left ITA (tector technique). Blood
lucose level was strictly maintained at less than 11.1
mol/L perioperatively and postoperatively. Postopera-

ively, patients received aspirin (80 mg orally, daily),
ubcutaneous heparin (5,000 KIU 3 times daily) during
he entire hospital stay, and since 2002, clopidogrel (75

g daily) for the first 3 months.

linical Follow-Up and Definitions
ll preoperative, intraoperative, and early postoperative
ata were prospectively gathered. Diabetic patients were
efined as being on a regimen of either oral hypoglycemic
rugs or subcutaneous insulin. Perioperative myocardial

nfarction was defined as a new Q wave on electrocardio-
ram by Minnesota code criteria or myocardium-specific
reatine kinase (CK-MB) levels greater than 100 ng/mL
fter surgery. Acute renal failure was defined as an incre-
ent of 50 mM (normal, 70 to 110 mM) of creatinine any

ime during the postoperative period. Clinical follow-up
hereafter was completed through several means. Patients
ere seen for regular postoperative visits. All patients were

ystematically followed up by telephone interviews and
hart reviews. If patients visited a different hospital, the
ttending physician was consulted for the consultation
otive and subsequent findings. All data were systemati-

ally and prospectively entered into the database. Adverse
ardiac events on follow-up were defined as cardiac death
r death of unknown cause, myocardial infarction, recur-
ent unstable angina, hospitalization for congestive heart
ailure, or repeat revascularization (surgery or percutane-
us coronary intervention).

able 2. Operative Data

Diabetes
Mellitus

Nondiabetes
Mellitus

p
Value

edo 9 (3.2%) 60 (8.3%) 0.005
o. of CABG 3.2 � 0.85 3.15 � 0.94 0.34
o. of CABG/territories 1.18 � 0.28 1.18 � 0.28 0.69
omplete revascularization 256 (92.4%) 687 (95%) 0.09
o-touch technique 24 (8.7%) 106 (14.7%) 0.012
onversion CPB 0 4 (0.6%) 0.22
ingle ITA 271 (97.8%) 699 (96.7%) 0.41
ilateral ITAs 57 (20.6%) 259 (35.8%) �0.0001
equential ITA 48 (17.5%) 122 (16.9%) 0.45
ector ITA 75 (8.4%) 23 (10.4%) 0.41

TA per patient 1.34 � 0.61 1.59 � 0.70 0.002
adial artery 57 (20.6%) 259 (35.8%) �0.0001
w
ABG � coronary artery bypass graft; CPB � cardiopulmonary by-
ass; ITA � internal thoracic artery.
tatistical Analysis
ata are presented as mean � SD for continuous vari-

bles, and frequencies and percentages are presented for
ategorical variables. Patient population characteristics
nd outcomes were compared between diabetic and
ondiabetic patients using the �2 test in case of categor-

cal variables; continuous variables were compared using
he Student t test or Mann-Whitney U test if distribu-
ional assumptions were not met. Time to mortality was
resented using adjusted survival curves and compared
etween groups (diabetic versus nondiabetic) using the

og-rank test. Cox regression analysis was used to ana-
yze the effect of DM on mortality adjusted for the risk
actors that were significant at a 0.20 level in the univar-
ate analysis. The interaction between each risk factor
nd group (diabetic versus nondiabetic) was tested at a
.05 level, to evaluate whether the effect of given risk
actor was the same in the diabetic group versus the
ondiabetic group. Nonsignificant interaction was
ropped from the model.
Statistical analyses were performed using SPSS software

SPSS, Chicago, Illinois) and conducted at the 0.05 signifi-
ance level. Univariate analysis was performed to evaluate
he impact of patient characteristics and risk factors, as
efined in Table 1, on long-term outcomes. All patients
ere considered as “intention to treat.” No more than 1

ariable for 10 events was considered for multivariate
nalysis purposes. For long-term endpoints, independent
isk factors analyses are presented as hazard ratio (HR) with
95% confidence interval. Actuarial survival was obtained
sing the Kaplan-Meier method. Probability values were
efined by means of log-rank analysis, and p less than 0.05

able 3. Postoperative Data

Diabetes
Mellitus

Nondiabetes
Mellitus

p
Value

perative mortality 4 (1.4%) 13 (1.8%) 0.70
erioperative myocardial
infarction

6 (2.2%) 14 (1.9%) 0.80

STEMI 4 (1.4%) 9 (1.2%) 0.78
onfusion 39 (14.1%) 97 (13.4%) 0.78
troke 2 (0.7%) 6 (0.8%) 0.86
ransient ischemic attack 1 (0.4%) 2 (0.3%) NS
trial fibrillation 75 (27.1%) 191 (26.4%) 0.83
cute renal insufficiency 39 (14.1%) 61 (8.4%) 0.01

nfection (sepsis) 17 (6.1%) 14 (1.9%) 0.002
eep infection 5 (1.8%) 3 (0.4%) 0.04
ternal dehiscence 4 (1.4%) 8 (1.1%) 0.66
espiratory complication 18 (6.5%) 68 (9.4%) 0.14
ostoperative bleeding 9 (3.2%) 32 (4.4%) 0.40

ntensive care unit stay
(hours)

72.9 � 86.8 63.5 � 49 0.03

echanical ventilation
(hours)

22.8 � 57.2 17.7 � 29.9 0.07

ospital stay (days) 7.32 � 9.7 6.28 � 3.8 0.02

S � not significant; NSTEMI � non–ST-elevation myocardial
nfarction.
as considered statistically significant.
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esults

here were 278 diabetic patients (28%), and of them, 30
10.2%) were on insulin therapy.

atient Demographics and Risk Factors
ypertension, obesity, chronic renal failure, pulmonary
ypertension, atrial fibrillation, peripheral vascular dis-
ase, and congestive heart failure were significantly more
requent among the diabetic population (Table 1). Prev-
lence of diffuse coronary disease, emergency interven-
ions, and triple-vessel disease were also increased
mong diabetic patients compared with nondiabetic pa-

ig 1. Survival curve comparing patients with diabetes mellitus
dashed line) and without diabetes (solid line) after correcting for

able 4. Cox Regression Analysis Model for Overall
urvival

Univariate Multivariate

p Value p Value HR (95% CI)

ge �0.001 �0.001 1.06 (1.04–1.08)
eft ventricular
ejection fraction

�0.001 0.001 0.13 (0.04–0.41)

ncomplete
revascularization

�0.001 �0.001 2.37 (1.51–3.78)

hronic renal
insufficiency

�0.001 0.007 1.93 (1.20–3.11)

eripheral vascular
disease

�0.001 0.002 1.72 (1.23–2.40)

erebrovascular
disease

�0.001 0.02 1.53 (1.08–2.16)

ongestive heart
failure

�0.001 0.05 1.51 (1.00–2.29)

nternal thoracic
artery per patient

�0.001 0.007 0.67 (0.51–0.90)

iabetes mellitus 0.006 0.12

I � confidence interval; HR � hazard ratio.
isk factors. (
ients. Their Parsonnet score was also significantly higher
p � 0.001).

perative Data
able 2 depicts operative data from the whole cohort and
ompares the diabetic and nondiabetic populations.

ore redo surgery and bilateral internal thoracic artery
ypasses were performed in the nondiabetic group. The
umber of performed bypass grafts was similar in both
roups but the “no touch” technique was used less
requently in the diabetic group. On average, more ITA

ig 2. Major adverse cardiac event–free survival curve comparing
atients with diabetes mellitus (dashed line) and without diabetes

able 5. Cox Regression Analysis for Survival Free of Major
dverse Cardiac Event

Univariate Multivariate

p Value p Value HR (95% CI)

eripheral vascular
disease

�0.001 �0.001 1.92 (1.37–2.70)

hronic renal
insufficiency

�0.001 0.001 2.36 (1.40–3.99)

hronic obstructive
pulmonary disease

0.002 0.006 1.76 (1.18–2.63)

ercutaneous
coronary
intervention

0.06 0.02 1.66 (1.08–2.57)

eft ventricular
ejection fraction

�0.001 0.02 0.26 (0.08–0.82)

schemic mitral
regurgitation

�0.001 0.03 1.83 (1.08–3.10)

mergency �0.001 0.04 1.71 (0.99–2.94)
nternal thoracic

artery per patient
�0.001 0.01 0.72 (0.56–0.93)

iabetes mellitus 0.01 0.23

I � confidence interval; HR � hazard ratio.
solid line) after correcting for risk factors.
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rafts per patient were performed in the nondiabetic
atients.

arly Clinical Outcome
erioperative morbidity and mortality is described in
able 3. Operative mortality (30 days) was lower in the
iabetic group but did not reach statistical significance

p � 0.7). Moreover, prevalence of postoperative acute
enal insufficiency, deep sternal infections, and sepsis
ere more frequently encountered in the diabetic popu-

ation. They also had longer hospital and intensive care
nit lengths of stay.

ate Clinical Outcome
ONG-TERM SURVIVAL. The overall actuarial survival was
ignificantly decreased in the diabetic population at 1
ear (95% � 1.3% versus 97% � 0.6%), 5 years (83% �
.4% versus 89% � 1.3%), and 10 years (58.4% � 6.2%
ersus 74% � 2.6%) of follow-up (p � 0.005) compared
ith the nondiabetic population. The Cox regression

ig 3. Myocardial infarction–free survival curve comparing patients
ith diabetes mellitus (dashed line) and without diabetes (full line)

able 6. Cox Regression Analysis for Survival Free of
yocardial Infarction

Univariate Multivariate

p Value p Value HR (95% CI)

eripheral vascular
disease

0.008 0.03 1.96 (0.99–3.86)

ongestive heart
failure

0.006 0.04 2.47 (1.05–5.83)

iabetes mellitus 0.02 0.05 1.96 (0.99–3.86)
erebrovascular
disease

0.02 0.11

I � confidence interval; HR � hazard ratio.
sfter correcting for risk factors.
nalysis model revealed that age, incomplete revascular-
zation, low left ventricular ejection fraction, chronic
enal insufficiency, peripheral vascular disease, cerebral
ascular disease, number of ITA grafts per patient (neg-
tive correlation), and history of congestive heart failure
ere significant determinants of long-term mortality

Table 4). After correcting for these risk factors, DM was
ot recognized as a significant detrimental cause of

ong-term survival (Fig 1).
ACE-FREE SURVIVAL. Survival free of major adverse cardiac
vents (MACE) at 1 year (93.5% � 1.5% versus 95.5% �
.8%), 5 years (80% � 2.6% versus 89% � 1.2%), and 9
ears (57.5% � 6.8% versus 76.4% � 2.4%) was also
ecreased in the diabetic population (p � 0.02). Chronic
bstructive pulmonary disease, peripheral vascular dis-
ase, chronic renal insufficiency, previous percutaneous
oronary intervention, ischemic mitral regurgitation, low
eft ventricular ejection fraction, emergency operation,
nd number of ITA grafts per patient (protector effect)
ere determinants of decreased MACE-free survival

Table 5). After correcting for these factors, DM did not
ppear as a significant cause of MACE ((p � 0.23); Fig 2).
reaking down the MACE, DM (HR � 1.96) was found to
e an independent predictive factor of readmission for
ecurrent myocardial infarction (Table 6, Fig 3) and a
orderline predictive factor of readmission for congestive
eart failure (p � 0.06; HR � 1.85) (Table 7) and death of
ardiac cause (p � 0.07). Readmission for unstable angina
p � 0.63) or new subsequent procedures (p � 0.37),
ither surgical or percutaneous coronary intervention,
ere comparable for both the diabetic and nondiabetic
opulations. More specifically, freedom of revasculariza-

ion for non-DM and DM was 96% � 0.8% and 94% �
.7% at 5 years and 90% � 1.7% versus 86% � 4.2% at 10
ears, respectively.

omment

revious studies have reported conflicting results regard-
ng the adverse effect of DM on surgical outcomes after
ABG [11–16]. These equivocal data may be due to

able 7. Cox Regression Analysis for Survival Free of
ongestive Heart Failure

Univariate Multivariate

p Value p Value HR (95% CI)

eft ventricular
ejection fraction

�0.001 0.001 0.14 (0.001–0.17)

yocardial
infarction (� 4
weeks)

�0.001 0.02 2.47 (1.05–5.83)

iabetes mellitus 0.005 0.06 1.85 (0.98–3.46)
nstable angina 0.01 0.20
ongestive heart
failure

�0.001 0.10

I � confidence interval; HR � hazard ratio.
everal factors, such as the extent of coronary artery
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isease, adequacy of DM control, strategy of conduit
election, and surgical techniques including cardiopul-
onary bypass [13, 16–22].
The short-term safety and effectiveness of OPCABG

ave been clearly established by many groups with
esults comparable with those of conventional CABG
sing cardiopulmonary bypass [6–8]. Reports of long-

erm results after OPCABG are few in the literature. We
specially focused our attention on the impact of DM
n long-term results compared with the non-DM
opulation.
In the current study, the diabetic population repre-

ented 27.8% of the entire cohort, which was comparable
ith other series [22–26]. A small subset (30 patients,

0%) had type 1 (insulin-dependent) DM. This cohort of
iabetic patients is known to have a less favorable out-
ome [27], and that was difficult to put in perspective in
ur series owing to their small representation among the
ohort. Patients with DM were more likely to have higher
ody mass index, history of congestive heart failure,
hronic renal failure, peripheral vascular disease, and
ore extensive coronary artery disease than the nondi-

betic group. The operative mortality (30 days) was
omparable for both groups, even though the diabetic
opulation was sicker. This point is consistent with other
ecent reports [11, 14, 28, 29]. Rajakaruna and coworkers
28] recently reported a series of 877 diabetic patients
17% of the whole studied cohort) with an in-hospital

ortality of 2.2% (1% in the nondiabetic group). Diabetes
as not identified as an in-hospital mortality risk factor.
ubal and colleagues [30] reported similar observations
lthough they found higher perioperative morbidity
mong insulin-dependent diabetic patients [30]. Others
ave reported higher mortality rates at large among
iabetic patients [17, 31–33]. Thourani and associates [31],
eporting 2,278 diabetic patients, observed an operative
ortality of 3.9%. Cohen and colleagues [17] had similar

ndings, reporting mortality rates as high as 5%. The
orth American multicenter registry data on 41,663 dia-
etic patients reported, in 1997, a 30-day mortality of
.7% [34]. In agreement with Rajakaruna and colleagues
28], our study failed to isolate DM as an independent
redictor for operative mortality [11]. As suggested by
alafiore and colleagues [23], the 30-day mortality may be
ore influenced by technical details of the surgery than

y the disease itself. Nonetheless, rigorous screening
f the patients and optimization of metabolic control in
he perioperative period can reduce the postoperative

orbidities [18, 35].
Most series report higher incidences of renal, neuro-

ogic, and gastrointestinal complications among diabetic
atients [29]. In the current series, postoperative acute
enal failure, sepsis, and deep sternal infection were
ore frequently encountered in the diabetic population.

his clinically translated to longer lengths of intensive
are unit and hospital stay. In our series, postoperative
cute renal failure is linked with the higher prevalence of
hronic renal failure in the diabetic population. Despite
ctive perioperative blood glucose control in diabetic

atients during the perioperative period, postoperative n
nfections were still more frequent in the diabetic popu-
ation. The predisposition of diabetic patients to infective
omplications after cardiac surgery has been often sug-
ested [16, 36–40]. Angiopathy, neuropathy, and hyper-
lycemia associated with DM are identified as the main
easons for predisposition to infections [41].

Overall actuarial survival and MACE-free survival
ere lower in the diabetic population. This finding is in

greement with other reports [12, 14, 17, 34, 38, 42, 43].
eintraub and colleagues [42] studied the long-term

utcome of a nonselected and nonrandomized cohort of
iabetic patients [42]. They found 5- and 10-year surviv-
ls of 76% and 38%, respectively, among diabetic surgi-
ally revascularized patients, results comparable with
hose of percutaneous coronary intervention patients
p � 0.47). However, the authors raised a concern about
ngioplasty for insulin-requiring diabetic patients with
ultivessel disease because their outcome was definitely

etter with surgery. The investigators of the Bypass
ngioplasty Revascularization Investigation randomized

rial have reported a 10-year survival for nondiabetic and
iabetic patients of 77% versus 57%, respectively—
umbers that are very similar to our study [43]. Diabetic
atient outcome was negatively affected when first-

ntention percutaneous angioplasty was used. The au-
hors attributed this survival difference to reduced car-
iac mortality among the surgical cohort. The rate of
ost-CABG subsequent revascularization procedures at 5
ears was 14% in diabetic patients (43) and 8% in nondi-
betic patients (44), differences that were more noticeable
han what was observed in our population (6% versus
%). The reason for this remains unclear, but the two
tudies were not contemporary.

The current study failed to find DM as an independant
redictor of decreased long-term survival and MACE-

ree survival. Diabetic patients tended to be older and
ad more comorbidities, as suggested by a higher pre-
perative Parsonnet score, than nondiabetic patients. A

esser use of multiple ITA grafts was found to be a
ignificant perioperative factor of decreased survival and
ncreased prevalence of recurrent MACE. Owing to a
igher anticipation of wound infection, surgeons are
enerally more reluctant to use multiple ITA grafts in
iabetic patients. Because of the small number of events,
Cox regression model could not be built specifically for

hese events. However, that should motivate surgeons to
e more aggressive in arterial grafting for the diabetic
opulation. Among several explanations in favor of ITA
rafting is the presence of more complex diffuse coronary
rtery disease and more rapid progressive disease in
iabetic patients.

imitations
lthough the data were collected prospectively, the main

imitation is the retrospective analysis and the nonspe-
ific design of the data for the analysis of the diabetic
opulation.
In conclusion, in our OPCABG series, diabetic patients

ad an operative mortality comparable with that of

ondiabetic patients but had an increased incidence of
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ostoperative sepsis, deep sternal infection, and acute
enal failure. Long-term overall survival and MACE-free
urvival were decreased in the diabetic population
ainly because of more associated comorbidities and

esser use of multiple ITA grafts. However, DM was
ound to be a cause of recurrent myocardial infarction
nd to a lesser degree, congestive heart failure.

e thank Mariève Cossette for her expert statistical advice and
elp.
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