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Abstract— Coronary artery disease is often asymptomatic in diabetic patients until the onset of myocardial infarction or sudden 

cardiac death. . Coronary artery CT angiography can detect Coronary artery disease with high specificity and sensitivity. Aims & 

objectives : To evaluate the prevalence of coronary artery disease by CT angiography in type 2 diabetes mellitus patients 

asymptomatic for coronary artery disease with one or more additive risk factors for coronary artery disease. Methods: This 

hospital based observational study was conducted from March 2013 to August 2014 at GMC Srinagar. This study was carried out 

among Type 2 diabetes mellitus patients asymptomatic for coronary artery disease with one or more additional risk factors for 

coronary artery disease. Total of 52 patients with Type 2 diabetes patient underwent Cardiac CT ..Observation & Results: Mean 

age of study population was 57.08 ±9.33 years..34 were males and 18 were females. 65.39% of total patient who underwent CT 

Angiography had plaque in coronary arteries while 34.61% have no plaque and normal coronary vessels. 19.23% patient have 

significant stenosis defined by luminal narrowing more than 70%. There was statistically significant relation between those who 

have patient significant stenosis and non-significant stenosis with regards to mean age ,BMI ,duration of diabetes , HDL ,LDL 

,total cholesterol ,TG,HbA1c  and coronary calcium score. Conclusion: Asymptomatic diabetics with additional risk factors have 

high prevalence of atherosclerotic plaques with 19% having obstructive CAD .The timely detection of CAD can help in optimizing 

treatment. 
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I.INTRODUCTION 

 

The global prevalence of diabetes mellitus (DM) in 2014 

was estimated to be 8.3%  in adult aged 25 years and more1 

The true prevalence of  diabetes in Kashmir is  unknown 

however it is estimated that 1.87% (1.89 in males and 1.77 

in females) have diagnosed diabetes while 4.25% have 

undiagnosed diabetes and 8.08% have impaired glucose 

tolerance test, making total load of abnormal glucose 

tolerance 14.23 % in Kashmir2. Diabetes is an important 

risk factor for development of coronary artery disease3. 

Coronary artery disease is the single most common cause of 

death in American men and women4 after decades of 

decline in coronary artery disease death rate the incidence of 

acute coronary syndrome has continued to rise in united 

states5 moreover approximately 21% of first and recurrent 

annual myocardial infarctions are silent6. The overall 

prevalence of coronary artery disease in Jammu & Kashmir  

population studied by all diagnostic measures was 7.54% 

with rural of 6.7% and urban of 8.37% prevalence was 

higher in males,7.80% than in females 6.63%7. Diabetics 

have great burden of atherogenic risk factors than Non 

diabetics including obesity, hypertension, lipid 

abnormalities, insulin resistance and elevated 

plasmafibrinogen8,9,10. Moreover, in diabetes whenever 

coronary artery disease is present it is in advance stage with 

greater extend of coronary artery involvement hence 

morbidity and mortality are much higher than without 

diabetes11. Patients with diabetes are known to have silent 

ischemia more often than those without diabetes mellitus 

(DM) 12,13,14. Another component of decrease in angina 

perception is that diabetic patients have prolongation of 

angina perceptual threshold during exercise testing that is 

time from onset of ischemic changes on electrocardiogram 

to onset of angina 15. The longer the threshold, greater the 

exercise capacity and more severe the ischemia. The multi-

vessel coronary artery disease is also common in 

asymptomatic patients with type 2 diabetes mellitus (DM), 

particularly those with two or more coronary risk factors 

other than diabetes; hence a strategy for early screening and 

treatment will considerably reduce the mortality and 

morbidity associated with coronary artery disease in 

asymptomatic diabetics. Coronary artery disease is often 

asymptomatic in diabetic patients until the onset of 

myocardial infarction or sudden cardiac death16. As a 

consequence diabetic patients have more extensive coronary 

atherosclerosis and their epicardial vessels are less amenable 

to intervention treatment compared with the non-diabetic 

population 17, 18, 19. Furthermore asymptomatic patients 

may have coronary anatomy that does not permit optimal 

outcome with PCI or CABG. This is more likely to occur in 

patients with two or more other cardiovascular risk 

factors20. This had led to increased emphasis on primary 

prevention of arteriosclerotic cardiovascular disease in 
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diabetics.  Different tests cannot predict accurately who are 

the diabetic patients who will develop a coronary event, thus 

American College of Cardiology (ACC) / American 

Diabetic Association (ADA) recommends that cardiac 

testing to be done irrespective of presence of coronary artery 

disease symptoms in diabetics with two or more risk 

factors.21 Coronary angiography though regarded as the 

golden standard for evaluation of CAD but is invasive & it 

cannot  depict the type of plaque. However multi detector 

CT (MDCT) angiography can accurately determine plaque 

composition and asses degree of luminal narrowing in 

addition it  also gives information regards condition of 

vessel wall and plaque burden by detecting plaques with 

positive remodeling. The coronary artery CT angiography 

(CACT) allows a quick non-invasive imaging for coronary 

artery disease at an early stage.    CAD should be ruled out 

in patients with low to intermediate risk for coronary artery 

disease this is especially helpful in patients who are unable 

to undergo invasive coronary angiography or who are at risk 

for the procedure 22. In asymptomatic diabetics Coronary 

artery CT angiography can detect stenosis with high 

specificity and sensitivity. The scanning time to acquire a 

three-dimensional dataset of the entire heart can take as little 

as 5 seconds. The diagnostic accuracy of multi-slice 

computed tomography angiography is similar in diabetic 

and non-diabetic individuals23. Importantly negative 

predictive value of multi-slice computed tomography 

angiography in diabetes was to be found 98%-100%24. 

Thus, results on the use of non-invasive multi-slice 

computed tomography angiography for coronary heart 

disease screening and as a prognostic indicator in the 

diabetic population appear promising but further studies in 

larger population groups are needed. Multi-slice computed 

tomography angiography has good sensitivity, specificity 

and negative predictive value for identification of coronary 

heart disease in diabetic patients. 

 

AIMS & OBJECTIVES: 

 

To evaluate the prevalence of coronary artery disease by 

CT angiography in type 2 diabetes mellitus patients 

asymptomatic for coronary artery disease with one or more 

additive risk factors for coronary artery disease. 

 

MATERIAL & METHODS: 

 

This hospital based observational study was conducted 

from March 2013 to August 2014 at GMC Srinagar. This 

study was carried out among Type 2 diabetes mellitus 

patients asymptomatic for coronary artery disease with one 

or more additional risk factors for coronary artery disease.  

 

Inclusion Criteria 

1. Type 2 diabetes mellitus  

2. Age more than 40 years 

3. Normal kidney function test 

 

Exclusion criteria  

1. Angina pectoris or its equivalent. 

2. History of myocardial infarction, heart failure or 

 percutaneous coronary intervention or coronary 

 bypass craft surgery. 

3. ECG showing evidences of old Q wave infarcts, 

 LBBB or ST-T wave changes. 

4. Significant arrhythmias. 

5. Hepatic failure. 

6. Allergy to x-ray contrast media. 

 

 Total of 52 patients with Type 2 diabetes were taken for 

study. In all selected patient Cardiac CT was performed on 

128 slice (Siemens Soma tom Definition AS/AS+ with fast 

care scanner), using prospective ECG gating. Premedication 

in form of 50 mg or 100mg metoprolol were administered 

based on body mass and basal heart rate to maintain stability 

of cardiac rhythm (heart rate less than 70) for patient who 

demonstrates heart rate variability one hour before the 

study.  A low dose, non-contrast calcium scoring 

examination was done in all the patients before coronary CT 

is done. After adequate intra venous access, a coronary CT 

angiography scan was performed, beginning at 2cm above 

the most superior point in left anterior descending cardiac 

artery and extending 1-2 cm below the cardiac apex. The 

subjects were instructed to maintain an inspiratory breath-

hold during which CT data and ECG trace were acquired. 

Left and right coronary arteries were divided into 15 

segments and plaques were classified as calcified plaque 

(plaques with higher CT density than contrast enhancing 

lumen , Non calcified plaques(plaques with lower CT 

attenuation then  contrast enhanced lumen without any 

calcification and mixed type consisting of calcified and non-

calcified .subject without coronary plaques were considered 

normal .CACT angiography was carefully examined for 

evidences of early signs of coronary artery disease (CAD) 

defined as presence of athermanous plaques in coronary 

which could be clearly distinguish from the vessel lumen, 

with or without luminal reduction and significant coronary 

artery disease (defined as stenosis of more than 70% in 

coronary artery lumen).  

 

OBSERVATION & RESULTS : 

 

A total of 52 diabetic individuals who were 

asymptomatic for CAD  were studied .Mean age 0f study 

population was 57.08 ±9.33 years which ranges from 40  to 

80 years .34 were males and 18 were females . Our study 

consists of both rural and urban population. 55.8% of study 

population was rural and 44.2% were urban residents. Mean 

body mass index of study population was 27.51±2.867 
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which ranged from 18 normal BMI to morbid obesity with 

BMI more than 30 . In our study population 32.7% both 

male as well as female have current smoking history while 

67.3 % have no history of current smoking . our study 

population 82.7% both male and female were hypertensive 

while as 17.3% were normotensive . In our study family 

history of heart disease in form of heart disease in blood 

relation at early age 55 year in male relative and 65 year in 

female relative was present in 13.5%. This study consists of 

diabetic diagnosed first time to those who have diabetes 

from more than 15 year. Mean duration of diabetes of study  

group was 6.18±3.209 years In 52 diabetic patients who 

were enrolled in study mostly 75% were on oral 

hypoglycemia agents, 5.77% were on insulin and 11.53% 

were on combination of insulin and oral hypoglycemia 

agents and only 7.65% were dietary and life style 

management for diabetes. Various biochemical parameter of 

lipid profile and glycemic control shown in table 1 Non-

contrast calcium scoring examination showed coronary  

artery calcium score of zero in 28.8% of subject 0.1-100 in 

51.9% 100 -400 in 11.5% and more than 400 in 7.7% of 

study population In our  study we found that mean coronary 

artery score (CACS) was  74.8±127.7 angstrom units with 

range from 0 to >400 .On cardiac CT angiography 65.39% 

of total patient who underwent CT Angiography had plaque 

in coronary arteries while 34.61% have no plaque and 

normal coronary vessels Total of 92 plaques were present in 

34 diabetic patient out of 52 patient who underwent CT 

angiography and out of 92 plaques 33.7% were calcified 

19.6% were non calcified while most of plaques 46.7%were 

mixed type. After analysis of CT angiography 19.23% 

patient have significant stenosis defined by luminal 

narrowing more than 70% and 34.61%of patient are disease 

free i.e. normal lumen and 46.15 % have luminal stenosis 

less than 70%. Left anterior descending artery was most 

commonly involved in patient who had significant stenosis 

(66.66%) while right circumflex was involved in 33.33% of 

patients . Single vessel was involved in most of patient with 

significant stenosis  in 80%while in 20% two vessel were 

involved. <0.001.There is also statistically significant 

relation of coronary calcium score and age p value 0.001 

There was statistically significant relation between those 

who had athermanous plaques in coronary vessels and those 

who have no plaques with respect to body mass index 

,duration of diabetes, HDL and highly significant with 

CACS  as shown in Table 2 .There was statistically 

significant relation between those who have patient 

significant stenosis and non-significant stenosis with regards 

to mean age ,BMI ,duration of diabetes , HDL ,LDL ,total 

cholesterol ,TG,HbA1c  and coronary calcium score ,there is 

also statistically significant relation of stenosis and 

prevalence of coronary artery plaques with higher coronary 

artery calcium score  as  shown in table 3 

 

DISCUSSION: 

 

Our study which was cross sectional conducted from 

March 2013 to August 2014. A total of 52 patients with 

history of Type 2 diabetes mellitus asymptomatic for 

coronary disease, with one or more additive risk factors for 

coronary artery disease attending SMHS hospital OPD were 

included. On analysis of Cardiac CT angiography,  we 

found that 65.39 % of study population were have plaques 

while as 34.61 were plaque free. Most common type of 

plaque were mixed 46.6 % followed by calcified 33.7% and 

non-calcified 19.6 % .    

Ten   patients (19.86%) were having significant CAD 

defined by luminal narrowing ≥ 70%. 46.1% of patients had 

non-significant luminal narrowing < 70% .Of patients with 

significant luminal narrowing 80%had involvement of 

single vessel while 20% have double vessel, and none had 

triple vessel involvement.66.66% have left anterior 

descending artery involvement, 33% have right circumflex 

artery involvement, non-have left main and left circumflex 

artery involvement. 

         There was statistically significant relation between 

those who had coronary artery plaques  and those who were 

plaque free with respect to with respect to body mass index 

(p=0.02),Duration of diabetes (p=0.057), HDL (P=0.05) 

CACS(P=0.002) There was statistically significant relation 

between those significant stenosis and non-significant 

stenosis with regards to mean age (P 0.004) BMI (P 

0.039)duration of diabetes (P 0.016) HDL  (P<0.001)LDL 

(P < 0.001) total cholesterol (P =0.001) ,TG ( P <0.001) 

HbA1c (P= 0.002) coronary calcium score (P <0.001)   

 

The mean age in our study was 57.8±9.33 & was 

comparable with studies (25,26,27,28,29,30). 65% of patient 

in our study were male which was  comparable with other 

studies (25,26,27,29) Average BMI in our study was 

27.51±2.86 & showed significant relationship between high 

BMI with CACS, Coronary artery disease & significant 

stenosis .BMI was comparable with other  studies 

(59,63).Average duration of diabetes was 6.18±3.2 years in 

our study comparable to  other studies(25,27) Family 

history of coronary heart disease was present in 13.5% of 

population .Most of our patients were hypertensive in our 

study (82.7%) comparable to other studies(26,29) . 32.7% of 

patients were smokers. Coronary arter plaques on cardiac 

CT Angiography was in 65.39 % of study population in our 

study comparable with other studies(25,26) however  some 

studies(30)  have shown plaques were present in 90% of 

patients. The patents in these studies had higher age and 

BMI as compared to our study. Significant stenosis was 

present in 19.3% of the patients in our study which is in 

conformity with other studies (27,28,29,31) 

        Our study demonstrates the value of screening 

diabetic patients with one or more risk additive risk factors 
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for CAD as 19 % of our population had significant CAD 

(coronary narrowing > 70%). Diabetic  individuals  have 

higher risk of developing CAD  at an earlier age .The  first 

presentation of  CAD in diabetics can be a fatal  MI , hence  

the need for screening individuals  with diabetes  with  

additive risk factors cannot be over emphasized. However 

on the other hand there is no  published data which has 

shown  that a prospectively applied screening program has 

improved outcome in asymptomatic diabetic patients. 

 

CONCLUSION: 

 

Asymptomatic diabetics with additional risk factors have 

high prevalence of atherosclerotic plaques with 19% having 

obstructive CAD .The timely detection of CAD can help in 

optimizing treatment. Coronary CT angio is cost effective  , 

safe and non invasive method of identifying CAD in 

asymptomatic diabetics  with additional risk factors. 
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