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Abstract
Background: Coronary atherosclerotic burden is excessive 
in diabetic patients. The aim of present study was to assess 
the relationship between diabetes mellitus and plaque 
characteristics in patients with coronary artery disease.

Methods: The coronary angiograms of 223 patients with 
significant obstructive lesions during April 2011 to May 2013 
in College of Medical Sciences and Teaching Hospital were 
analyzed. The coronary lesions of patients with and without 
type 2 diabetes were compared. 

Results: 81 diabetic and 142 non-diabetic patients had 
significant coronary artery disease. Diabetic patients 
had more multivessel (64.2% versus 55.6%, p<0.05), and 
small vessel disease (74.1% versus 54.9%, p<0.05) than 
nondiabetic patients. Moreover, complex Type C lesion was 
significantly higher in the diabetic patients as compared to 
the nondiabetic patients (55.5% versus 29.6%, p<0.01)

Conclusions: Complex coronary lesions were significantly 
more common in diabetic patients than in nondiabetic patients

Introduction
Cardiovascular disease is the leading cause of 
mortality worldwide, and approximately half of 
all cardiovascular deaths are attributed specifically 
to coronary artery disease (CAD). Extensive 
epidemiologic research has led to identification of 
cardiovascular risk factors such as high low density 
lipoprotein and low high density lipoprotein levels, 
type 2 diabetes, systemic hypertension, cigarette 
smoking and obesity.1, 2 Diabetes affects more than 
150 million adults worldwide, and prevalence is 
expected to reach 300 million by 2025.3 Type 2 
diabetes is an established and powerful predictor 
of CAD that has evolved into a major public health 
concern in recent years.4 

It has been shown that diabetic patients have more 

plaques, which appeared to have characteristics of 
plaque vulnerability and a different composition 
of plaques than nondiabetic patients for those 
presenting with acute coronary syndrome (ACS).5 
Diabetic patients have more triple-vessel and less 
single-vessel CAD than nondiabetics.6 The aim of 
this study was to assess the plaque characteristics in 
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culprit lesions in diabetic patients with CAD.

Methods
We retrospectively analyzed 223 consecutive 
patients, ranging from 27 years to 91 years old, who 
underwent coronary angiography (CAG) from April 
2011 to May 2013 in our center. CAG was done 
both from femoral and radial arteries access site. 
Written informed consent was obtained in all cases. 
An occlusion of ≥70% was considered as significant 
obstructive lesion (significant stenosis). If there was 
≥70% stenosis in a single vessel, it was considered 
single vessel disease (SVD), if in two vessels it was 
considered double vessel disease (DVD), and if there 
was significant stenosis involving all three vessels 
then it was termed triple vessel disease (TVD). 
Both DVD and TVD were collectively termed as 
multivessel disease. Angiographic coronary artery 
stenosis was assessed by visual means only.  Vessel 
stenosis of <70% was considered non-critical CAD. 
Patients with normal coronaries as well as non-
critical CAD were excluded from the study. Patients 
were classified into those with type 2 diabetes and 
without diabetes. Diabetes was defined as a fasting 
blood glucose >126 mg/dl and/or on  treatment. 
Coronary artery lesions were characterized into 
Type A, Type B, and Type C according to the 
ACC and AHA derived lesion classification7 with 
special focus on Type C lesions. Data collection 
with statistical analysis was done using statistical 
package for social sciences version 13 for windows.

Results
A total of 452 patients had undergone CAG during 
two years period. Age range from 27 years to 91 
years. Among them 180 were normal coronaries or 
non-critical lesions and excluded from the study. 
Remaining 272 had significant obstructive disease, 
however; we could obtain the data of 223 patients 
only and were subsequently analyzed in the present 
study. Among those 223 patients who were included 
in the study, 81 (36.3%) were diabetic and rest 142 
(63.7%) were nondiabetic.

There was no significant difference in the baseline 
data between diabetic and nondiabetic patients. The 

incidence of multivessel, smaller-vessel disease 
in diabetic patients was higher than that in non-
diabetic patients (Table 1). Moreover, Type C lesion 
was significantly higher in the diabetic patients as 
compared to the nondiabetic patients (55.5% versus 
29.6%, p<0.01) (Table 1).

Table 1. Characteristics of patients with coronary artery disease with diabetes mellitus (DM) and without 
DM (non-DM)

DM (n=81) Non-DM (142) P

Age, years (mean±SD) 55±6 58±7 NS

Female sex, n (%) 21 (25.9%) 34 (23.9%) NS

Multivessel disease, n (%) 52 (64.2%) 79 (55.6%) <0.05

Type A and B lesion, n (%) 36 (44.4%) 100 (70.4%) <0.01

Type C lesion, n (%) 45 (55.5%) 42 (29.6%) <0.01

Small vessel disease, n (%) 60 (74.1%) 78 (54.9%) <0.05

Discussion
Type 2 diabetes has been associated with an 
increased risk of cardiovascular disease. Moreover, 
individuals with diabetes manifest symptoms more 
severely and earlier in life compared to those without 
diabetes. The present study focused on angiographic 
characteristics of coronary atherosclerosis, with 
particular attention to the prevalence of complex 
Type C lesions in patients who underwent CAG 
because of CAD. We found that the prevalence of 
multivessel and small vessel lesion was significantly 
higher in patients with type 2 diabetes than in those 
without diabetes. Importantly, complex Type C 
lesion was significantly higher in type 2 diabetes 
patients than in nondiabetes patients. 

Previous studies have reported that the triple-
vessel disease is more frequent in patients with 
type 2 diabetes,8-10 although other studies have 
demonstrated that the angiographic profiles are 
similar among diabetic and nondiabetic patients.11,12 
Diabetic patients have a higher risk of complications 
and a worse prognosis than nondiabetic subjects 
during coronary interventions.13 The higher 
prevalence of multivessel and complex Type C 
lesions noted in the present study could be a factor 
contributing to this less favorable outcome. The 
more severe and extensive coronary artery lesions, 
and poorer collateral circulation in diabetic patients 
reported in another study14 may have contributed to 
the less favorable clinical outcomes of this patient 
population.

The mechanism of the increased severity of CAD 
in type 2 diabetics than in nondiabetics in the study 
is unclear. Insulin resistance in patients with type 
2 diabetes often leads to hyperinsulinemia, which 
in turn causes a variety of other abnormalities, 
including elevated triglyceride levels, low levels 
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of high density lipoprotein cholesterol, enhanced 
secretion of very low density lipoprotein, disorders 
of coagulation, increased vascular resistance 

and hypertension.15,16 All of these consequences 
contribute to the development of atherosclerosis and 
CAD.
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Conclusion
Type 2 diabetes has a significant adverse effect on 
the anatomy of coronary arteries, causing more 
multivessel and extensive coronary artery disease 
than in nondiabetic patients. The higher prevalence 
of complex coronary lesions, such as multivessel 
and complex Type C lesions, may help to explain 
the poor prognosis of CAD in diabetic patients. 
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