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Background: Modifiable atherosclerotic cardiovascular disease risk factors are hypertension, diabetes mellitus, dyslipidemia, cigarette
smoking, and obesity; the term coronary artery bifurcation is used when a coronary artery divides into two hemodynamically
important branches or when the main branch has a hemodynamic significant side branch, bifurcation lesion represent 20% or more
of coronary artery stenoses undergoing angiography. Objectives: To evaluate the relationship of hypertension, diabetes, dyslipidemia,
cigarette smoking, and obesity to coronary bifurcation disease. Materials and Methods: In a cross-sectional study conducted in
the Iraqi Center for Heart Diseases from May 2020 to May 2021, a total of 140 apult patients (70 cases with coronary bifurcation
lesions and 70 control cases with non-bifurcation lesions) with angiography-documented stenotic coronary artery disease (CAD)
were defined. Case demographics and modifiable CAD risk factors were addressed. Results: In the bifurcation group, the non-
bifurcation lesion was mostly an associated angiographic finding (82%). The most significantly correlated atherosclerotic risk factor
with bifurcation lesion compared to non-bifurcation lesion was diabetes, followed by systemic hypertension. Dyslipidemia was the
most common prevalent risk factor, equally distributed in both groups. Smoking and obesity were distributed nearly equally in
both groups. Conclusion: There is a significant relationship between diabetes and hypertension with coronary bifurcation lesions
compared to non-bifurcation lesions.
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INTRODUCTION and high cholesterol. Tobacco consumption is supposed
to be decreasing but could easily become the leading risk
factor for years of life lost according to the worst health
scenarios.!

Coronary artery disease is widely prevalent both in
developed and developing countries and continues to be
a major leading cause of morbidity and mortality despite
recent advances in diagnostic facilities and treatment Smoking proved an important predictive factor for
modalities.!" coronary artery disease (CAD), followed by hypertension,
diabetes, dyslipidemia, and family history of premature
CAD (males <55 years, females <60 years) in descending
order of significance. Obesity is a known risk factor for
DM, hypertension, dyslipidemia, and CAD. Smoking,

Cardiovascular  diseases account for most of
noncommunicable disease deaths. It numbers at 17.7
million annually all over the world, particularly in low and
middle-income countries.™

Cardiovascular disease ranks first as a cause of
noncommunicable disease-related death in Iraq.”!

While globalization often improves healthcare systems,
the adoption of Western lifestyles can lead to a higher
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particularly high BMI, diabetes mellitus, hypertension,
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dyslipidemia, and diabetes were positively associated with
atherosclerotic involvement of all three major coronary
arteries, whereas hypertension was related to significant
stenosis of the left anterior descending and left circumflex
arteries. Diabetes and age were strong CAD risk factors
correlated to left main CAD.!

The term coronary bifurcation is generally used when
a coronary artery divides into two equally important
branches or when the main branch has a side branch (SB)
that is large enough to be of hemodynamic significance.

The European Bifurcation Club defines a bifurcation lesion
as a coronary artery narrowing occurring adjacent to and/
or involving the origin of a significant SB, for which acute
closure would be substantially detrimental (e.g., symptoms,
location of ischemia, viability, collateralization, vessel,
left ventricular function).” The Medina classification is
a simplified and universal classification of bifurcation
lesions validated by the European Bifurcation Club.®

It consists of recording any narrowing in excess of 50% in
each of the three arterial segments of the bifurcation in
the following order: proximal main vessel, distal branch,
and SB; 1 is used to indicate the presence of significant
stenosis, and 0 represents the absence of stenosis. Simple
bifurcations are those that have SB origins without
significant stenosis ([1,1,0], [1,0,0], and [0,1,0]). Complex
(true) bifurcations, in which, in addition to SB significant
stenosis, the proximal [1,0,1], distal [0,1,1], or both [1,1,1]
components of the main vessel are involved.”!

Coronary artery bifurcations are susceptible to
atherosclerotic plagues as a result of the unique local
flow patterns and the subsequent endothelial shear stress
(ESS) environment that are conducive to the development
of plaques along the lateral walls of the main vessel and
SBs, a distinct flow pattern is observed with local low
and oscillatory ESS, while moderate/high ESS develops
at the flow divider (carina) which is generally protected,
histopathologic studies have shown that the distribution
of plaque at bifurcation regions is related to the local ESS
patterns. The local ESS profile also influences the outcome
of percutaneous intervention in bifurcation lesions.!'%

The aim of the study was to evaluate the predominant
association between modifiable cardiovascular disease risk
factors like DM, Hypertension, Smoking dyslipidemia,
and obesity with coronary artery bifurcation lesions
compared to non-bifurcation lesions.

MarteriALS AND MEeTHODS
Study design

A cross-sectional study was performed at the Iraqi Center
for Heart Diseases between May 2020 and May 2021.

Direct interview with a predesigned questionnaire to
collect demographic and cardiovascular risk factors. The

main clinical and demographic characteristics of the
patients were recorded; the age, weight, height, body mass
index (BMI), and gender of the cases were defined. Obesity
was defined as a BMI of over 30kg/m2 BMI = (body
weight—kg]/[length—m?].

Patients were classified as current cigarette smokers
(pack-years), nonsmokers, and ex-smokers; the patient
who quit smoking less than 2 years period was included in
the smoker category. The presence of diabetes was defined
as at least two fasting blood glucose levels of over 126 mg/
dl, or two hours postprandial venous glucose level of
>200mg/dl, or glycated hemoglobin of > 6.5%, or use of
antidiabetic medication.

Hypertension was defined as at least two blood pressure levels
of over 140/90mm Hg or on antihypertensive medication.

In these high to very high-risk patient groups (with
established CAD), hypercholesterolemia was defined as a
low-density lipoprotein level > 100 mg/dl.

Most selected patients have had prior diagnostic coronary
angiography and were referred for elective PCI; others
were referred for first diagnostic coronary angiography
and/or ad hoc PCI. Almost all patients are admitted to a
precath facility with stable CAD.

Selective coronary angiography was performed using
standard techniques (mostly femoral and occasionally
radial approaches); atherosclerotic significant stenotic
lesions of the main epicardial coronary vessels and/
or SBs were assessed visually by an independent expert
interventional cardiologist with the comparison of the
stenotic areas with the adjacent normal segments.

Patients with nonsignificant coronary artery lesions were
excluded from the study.

Inclusion criteria

1. In both groups, atherosclerotic lesions creating stenosis
>70% in LAD, LCx, or RCA and > 50% stenosis in
LMCA were candidates for our study.

2. In addition to the above, in the bifurcation lesion
group true bifurcation lesion (Medina classification),
SB more than 2.0-2.5mm diameter with more
than Smm significant proximal stenosis considered
hemodynamically significant (supplying more than 10%
of the myocardium) and enrolled in inclusion criteria.

Exclusion criteria

1. In both groups, atherosclerotic lesions creating stenosis
<70% in LAD, LCx, and RCA and <50% stenosis in
LMCA were excluded from the study.

2. In bifurcation lesion group SB ostial lesion, less
than Smm. Length or less than 2.0-2.5mm diameter
excluded from the study.
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Table 1: Age distribution according to studied groups

Group No. Mean age Std. deviation P value
Age (years) BL (38-85) years 70 (50%) 57.67 9.237 0.934
NBL (36-83) years 70 (50%) 57.80 9.193

Significant age difference between the two groups is P < 0.05

3. Detailed bifurcation lesion treatment and procedure
technique beyond the scope of this study.

Statistical analysis

Collected data were categorized into Microsoft Office
Excel sheet 2016, the Statistical Package V.24 for Social
Science (SPSS, Inc., Chicago) program, and independent
two samples 7-test utilized to define significant differences
between numerical variables and expressed as percentages.
The Chi-square test was used for intergroup analysis of
related categorized variables. A P-value of less than 0.05 is
considered a statistically significant discrimination point.
Descriptive statistics are presented as tables and grafts.

Ethical approval

The study was approved by the Internal Medicine
Department Ethical Committee, College of Medicine,
University of Babylon. Patients were informed about
enrollment in the study, and verbal consent was obtained.
According to document number 315, a local ethics
commission reviewed and gave its approval to the study

protocol, subject information, and permission form on
April 18, 2020.

ResuLts

This study included 140 patients with coronary
angiography-documented CAD divided into two groups:
Group 1 (cases) included 70 patients with bifurcation
lesions (according to bifurcation lesion definition), and
Group 2 (control) and included 70 patients with non-
bifurcation coronary lesion.

Table 1 shows that the mean age of the bifurcation
group was 57.67%9.24 years, which is not significantly
different than the mean age of the non-bifurcation
group (57.819.19 years), P value = 0.934 according to
independent 2 samples 7-test.

Figure 1 shows that males constitute 98 (70%) and females
constitute 42 (30%) cases of the total studied sample; the
same gender percentages are represented in the two groups
with no significant differences, P value = 1.

Figure 2 illustrates that of the total sample, 36.6%
were obese, 44.2% were smokers, 82.1% were
hypercholesterolemic, 50.7% were hypertensives, and
61.4% were diabetics. On the other hand, of the total
study sample, 61.4% had normal BMI, 55.8% were
nonsmokers, 17.9% had normal LDL-cholesterol, 49.3%
were normotensives, and 38.6% were nondiabetics.
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Figure 1: Gender distribution in studied groups

Table 2 shows that 61.4% of the total sample had diabetes;
the rate of diabetes in the bifurcation group (71.4%) was
significantly higher than that in the non-bifurcation group
(51.45%), P value = 0.015.

About 50.7% of the total studied sample had hypertension;
the rate of hypertension in the bifurcation lesion group
(60%) was significantly higher than that in the non-
bifurcation lesion group (41.4%), P value = 0.028.

A percentage of 82.1% of the total sample had increased
LDL-cholesterol (dyslipidemia); the rate of elevated LDL
in the bifurcation lesion group (80%) was not significantly
different than that in non-bifurcation lesion group
(84.2%), P value = 0.508.

About 44.2% of the total sample were smokers; the rate
of smoking in the bifurcation lesion group (51.4%) was
not significantly different than that in the non-bifurcation
lesion group (36.2%), P value = 0.071.

About 38.5% of the total sample were obese; the rate of
obesity in the bifurcation lesion group (44.2%) was not
significantly different than that in the non-bifurcation
lesion group (32.8%), P value = 0.165.

For every cardiovascular risk factor with P < 0.05,
significant differences were derived from comparisons
between specific angiographic groups (bifurcation and
non-bifurcation).

Table 3 shows that LAD lesions formed 47.1% of the total
lesion; the rate of LAD lesions in the bifurcation group
was significantly higher than that of the non-bifurcation
group, P value = 0.001.

LCx lesions formed 12.5% of total lesions; the rate of
LCx lesions in the bifurcation group was significantly
higher than that of the non-bifurcation group P
value = 0.001.
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Figure 2: Distribution percentages of studied cases according to studied variables (yes = have a risk factor, no = no risk factor)

Table 2: Association between studied variables and group of study
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Total Bifurcation Non bifurcation P value
N % N % N %
DM Yes 86 61.4 50 71.4 36 51.4 0.015
No 54 38.6 20 28.6 34 48.6
Hypertension Yes 71 50.7 42 60.0 29 41.4 0.028
No 69 492 28 40.0 41 58.5
LDL Yes 115 82.1 56 80.0 59 84.2 0.508
No 25 17.8 14 20.0 11 15.7
Smoking Yes 62 442 36 51.4 25 36.2 0.071
No 78 55.8 34 48.6 44 63.8
Obese (BMI) Yes 54 38.5 31 442 23 32.8 0.165
No 86 61.4 39 55.7 47 67.1
Table 3: Distribution of studied cases according to number of lesions in epicardial coronary vessel and group of study
Vessel Total Bifurcation Non bifurcation P value
N % N % N % P
LAD 66 47.1 43 61.4 23 32.9 0.001
LCX 18 129 17 24.3 1 1.4 0.001
RCA 8 5.7 1 1.4 10.0 0.029
LMCA 13 9.2 5 7.1 114 0.001
Single 92 65.7 61 87.1 31 44.3 0.001
Double 30 21.4 8 11.4 22 31.4 0.004
Triple 18 12.9 1 1.4 17 24.3 0.001
Table 4: Distribution of total occlusion cases in epicardial coronary vessel and group of study
Vessel Total no. Bifurcation Non-bifurcation P value
N % N % N % P
LAD 9 6.4 4 5.7 5 7.1 0.063
LCX 8 5.7 6 8.5 2 2.8 0.012
RCA 13 9.2 6 8.5 7 0.10 0.51
Total 30 214 16 22.8 26 37.14 0.001
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RCA lesions formed 5.7% of total lesions; the rate of RCA
lesions in the bifurcation group was significantly lower
than that of the non-bifurcation group, P value = 0.029.

LMCA lesions constitute 9.1% of total lesions; its rate in
the bifurcation group was significantly lower than that of
the non-bifurcation group, P value = 0.001.

Single lesions formed 65.7% of total lesions, and its rate in
the bifurcation group was significantly higher than that of
the non-bifurcation group, P value = 0.001.

Double lesions formed 21.4% of total lesions, and its rate
in the bifurcation group was significantly lower than that
of the non-bifurcation group, P value = 0.004.

Triple lesions formed 12.9% of total lesions, and its rate in
the bifurcation group was significantly lower in bifurcation
than that of the non-bifurcation group, P value = 0.001.

For every CAD with P < (.05, the significant differences
were derived from comparisons between specific
angiographic groups (bifurcation and non-bifurcation).

Table 4 illustrates the prevalence of total occlusion in
the right and left coronary circulation, which approaches
21.4% of the total sample, and RCA was the commonest
vessel involved in total occlusive disease at 13%, with
no significant difference between the two groups, P
value = 0.51.

LAD CTO lesions formed 6.4% of total lesions, with
no significant difference between the two groups, P
value = 0.063. Of total occlusive lesions, LCx CTO
lesions formed 5.7%, which is significantly higher in the
bifurcation group relative to the non-bifurcation group P
value = 0.012.

For every CAD with P < (.05, the significant differences
were derived from comparisons between specific
angiographic groups (bifurcation and non-bifurcation).

Compared to multiple lesions, Table 5 shows that
significant associations were noticed between single lesions
and DM, HTN, and non-hypertensives in bifurcation
lesions, P value = 0.001, and non-DM and single lesions,
P value = 0.045.

For every cardiovascular risk factor (present or absent)
with P < 0.05, the significant differences were derived
from comparisons between specific angiographic groups
(single and Multiple vessel disease groups).

Table 5 shows stenotic LAD disease, compared to LCx or
RCA disease, has no significant correlation with DM nor
HTN in the bifurcation group, with a P value of more
than 0.05 [Table 6].

Thesameresultswereobtainedinthenon-bifurcationgroup.

In BL and NBL angiographic groups, LAD disease
vs. other vessel disease in DM and HTN, significant
differences were derived from P < 0.05.

Discussion

SVD constitutes 65.7% of total lesion number, which was
significantly higher in the bifurcation group 87.1% versus
the non-bifurcation group 44.3%, and LAD lesion forms
47.4% from total coronary lesions, and the least common
vessel affected is the RCA lesion, 5.7%.

LMCA lesion constitutes 9.2% of the total sample, which
was more prevalent in NBL group as an SVD or part
of MVD.

Total occlusive (CTO) lesions approach 21.4% of the
total sample, mostly prevalent in diabetic, elderly males.
RCA was the commonest vessel involved in total occlusive
disease.

DVD constitutes 21.4% of the total studied sample, with
a significantly higher percentage of 31.4% in the non-
bifurcation group versus 11.4% in the bifurcation group.

Triple vessel disease (TVD) constitutes 12.9% of the total
studied sample, with a significantly higher percentage in
the non-bifurcation 24.3% versus 1.4% bifurcation arm of
the study.

These study results sequence from highest to lowest (SVD,
DVD, TVD) in the two groups are comparable to results
achieved by Mohammed e al" Iraq who found that
SVD accounts 35%, followed by DVD and TVD, around
23% for each, and Deora et al. ' who found that SVD,
DVD, and TVD constitute (30.6%, 15.3%, and 10.5%),
respectively.

Contrary to our study findings, Shah et al. ¥ found that
TVD constituted the highest percentage, 45%, followed
by DVD (18.6%) and SVD (14.6%), and Akanda et al.l
who found that TVD, DVD. And SVD constitutes (40.6%,
18.6%, and 14.5%) respectively.

DM is a known risk factor for CAD; in addition, other
independent CAD risk factors like hypertension and
dyslipidemia are higher in DM. However, a comprehensive
clinical and statistical analysis for complex bifurcation
lesion or CTO are lacking.!!>!7

In this study, diabetes was approximately 61.4% of the total
sample, with a significantly higher percentage (71.4%) in
the bifurcation arm of the study compared with the non-
bifurcation (51.45%); this result concurs with studies
conducted by Mustafa er al"® who found that 31% of
diabetics have complex bifurcation lesions and only 14%
of nondiabetics have coronary bifurcation lesions, and
Baris et al™ who found significantly higher bifurcation
and ostial lesions over non-bifurcation lesions in diabetics,
and Myrto et al.™ who found that diabetes was the only
risk factor significantly associated with LAD-diagonal
bifurcation sites.

Diabetic patients are known to have increased
atherosclerotic burden, MVD, and a high number of
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Table 5: Distribution of cases according to studied variables with group of study and number of lesions

Variable Group Single lesion Multilesions P value
No. % No. %
DM DM BL 44 88.0 6 12.0 0.001
NBL 14 38.9 22 61.1
No DM BL 15 75.0 5 25.0 0.045
NBL 16 47.1 18 529
HTN Hypertens BL 33 78.6 9 21.4 0.001
NBL 10 34.5 19 65.5
Normal BL 26 92.9 2 7.1 0.001
NBL 20 48.8 21 51.2
LDL Increase BL 49 87.5 7 12.5 0.001
NBL 26 44.1 33 55.9
Normal BL 10 71.4 28.6 0.080
NBL 4 36.4 7 63.6
Smoking Smoker BL 29 80.6 7 19.4 0.078
NBL 15 60.0 10 40.0
Nonsmoking BL 30 88.2 4 11.8 0.001
NBL 15 34.1 29 65.9
BMI Obese BL 25 80.6 6 19.4 0.002
NBL 9 39.1 14 60.9
Normal BL 34 87.2 5 12.8 0.001
NBL 21 44.7 26 55.3
Table 6: Association between LAD lesions in DM and hypertension according to lesion type
DM HTN
DM No DM HTN Non-HTN
No % No % No % No %
Bifurcation LAD 36 70.6% 15 29.4% 28 54.9% 23 45.1%
Other 14 73.7% 5 26.3% 14 73.7% 5 26.3%
P value 0.799 0.154
Non-bifurcation LAD 30 55.6% 24 44.4% 23 42.6% 31 57.4%
Other 6 37.5% 10 62.5% 6 37.5% 10 62.5%
P value 0.204 0.719

complex lesions, such as long lesions and diffuse small
vessel disease.’?!1 Some of these results contradict the
results of this study, which show that SVD in bifurcation
and non-bifurcation groups was more significantly
associated with DM than MVD.

LAD is the commonest site of differential epicardial coronary
vessel afflicted by atherosclerotic pathology and has been
reported more frequently in DM.?? In this study, LAD lesion
was significantly higher in the bifurcation group (61.4%)
compared to that of the non-bifurcation group (32.9%);
nevertheless, no significant association was appreciated
between diabetes and LAD lesion in either group.

Hypertension is the second most common preventable
CAD risk factor in several studies.?*¥ In this study, 50.7%
of the total studied sample were hypertensive patients with
a statistically significant correlation between hypertension
and bifurcation lesion (60%) compared to non-bifurcation
lesion (41.4%).

There was no significant difference in differential
epicardial vessel lesions between the two studied groups in
association with hypertension.

Dyslipidemia constitutes the highest ranked percent in
this study, mounted to 82.1% of the total sample; this
result was higher than previous studies conducted by
Ameen et al. Sanghvi et al® and Myrto et al. where
hypercholesterolemia affects 23%-42% of the total
studied sample, this wide discrepancy in results probably
resulted from sample selection in our study involves
only angiography documented significant CAD cases
(established CAD), with the exclusion of normal cases,
diabetes and obesity (with their associated dyslipidemia)
are highly prevalent in our study, in addition,
noncompliance or using cheap generic tablets, suboptimal
statin dose, and avoidance of high-intensity statin regimen
use which indicated in high percent of established CAD
patients.
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There was no considerable relation between high LDL
cholesterol and BL compared to NBL. Smoking is a
common preventable CAD risk factor; there is a wide
difference in the prevalence of smoking habit in different
societies in the range (10%-52%)!31) worldwide, 42.2%
of the total study sample are smokers with no significant
difference in CAD prevalence between the two groups.

CoNcCLUSIONS

There is a significant relationship between DM and
bifurcation lesions, and there is also a significant
relationship between hypertension and bifurcation lesions.
The most common epicardial coronary vessel involved
in significant atherosclerotic disease is LAD, which is
affected nearly equally in bifurcating and non-bifurcating
vessels. The researchers found a single vessel disease
compared to multivessel disease in both bifurcating
and non-bifurcating vessels is significantly correlated
with DM, HTN, high LDL cholesterol, high BMI, and
smoking; also, the researchers found LMCA and CTO
lesions were common CAD lesions.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Nowbar AN, Gitto M, Howard JP, Francis DP, Al-Lamee R.
Mortality from ischemic heart disease. Circ Cardiovasc Qual
Outcomes 2019;12:¢005375.

2. Saeed KMI, Rasooly MH, Nejaby M. Profile of risk factors
for noncommunicable diseases in major cities of Afghanistan:
WHO STEPwise approach. East Mediterr Health J 2020;26:
388-99.

3. Hussain AM, Lafta RK. Burden of non-communicable diseases in
Iraq after the 2003 war. Saudi Med J 2019;40:72-8.

4. Foreman KJ, et al. Forecasting life expectancy, years of life lost, all-
cause and cause-specific mortality for 250 causes of death: 2016—
2040. Lancet 2016;392:1-30.

5. Koliaki C, Sanidas E, Dalianis N, Panagiotakos D, Papadopoulos D,
Votteas V, et al. Angiology 2011;62:74-80.

6. Jorgensen E, Helqvist S. Stent treatment of coronary artery
bifurcation lesions. Eur Heart J 2007;28:383-5.

7. Louvard Y, Thomas M, Dzavik V, Hildick-Smith D, Galassi AR,
Pan M, et al. Classification of coronary bifurcation lesions and
treatments: Time for a consensus. Catheter Cardiovasc Interv
2008;71:175-83.

8. Medina A, Suarez de Lezo J, Pan M. A new classification of
coronary bifurcation lesions. Rev Esp Cardiol 2006;59:183.

9.

20.

21.

22.

23.

24.

25.

Medina A, Suarez de Lezo J. Percutaneous coronary intervention in
bifurcation lesions: Does classification aid treatment selection? Rev
Esp Cardiol 2009;62:595-8.

. Antoniadis AP, Giannopoulos AA, Wentzel JJ, Joner M,

Giannoglou GD, Virmani R, et al. Impact of local flow
haemodynamics on atherosclerosis in coronary artery bifurcations.
Eurolntervention 2015;11:V18-22.

. Mohammed AM, Sheikho SK, Tayib JM. Relation of cardiovascular

risk factors with coronary angiographic findings in Iraqi patients
with ischemic heart disease. Am. J Crdiovasc Dis Res 2013;1:25-9.

. Deora S, Kumar T, Ramalingam R, Manjunath CN. Demographic

and angiographic profile in premature cases of acute coronary
syndrome: Analysis of 820 young patients from South India.
Cardiovasc Diagn Ther 2016;6:193.

. Shah I, Faheem M, Hafizullah M. Clinical profile, angiographic

characteristics and treatment recommendations in patients with
coronary artery disease. J Pak Med Stud 2013;3:3.

. Akanda M, Ali S, Islam A, Rahman M, Parveen A, Kabir M, er al.

Demographic profile, clinical presentation & angiographic findings
in 637 patients with coronary heart disease. Faridpur Med Col J
2011;6:82-5.

. Mustafa K, Ibrahim Halil T, Mehmt F, Burak A. Clinical and

morphological evaluation of coronary bifurcation lesion. Turk Soc
Cardiol 2013;41:207-11.

. Aksakal E, Tanboga IH, Kurt M, Kaygin MA, Kaya A, Isik T,

et al. The relation of serum gamma-glutamyl transferase levels with
coronary lesion complexity and long-term outcome in patients with
stable coronary artery disease. Atherosclerosis 2012;221:596-601.

. Aksakal E, Tanboga IH, Kurt M, Kaya A, Topcu S, Kalkan K, e? al.

Predictors of coronary lesions complexity in patients with stable
coronary artery disease. Angiology 2013;64:304-9.

. Baris N, Akdeniz B, Uyar S, Ozel E, Kirimli O, Badak O, et al. Are

complex coronary lesions more frequent in patients with diabetes
mellitus? Can J Cardiol 2006;22:935-7.

. Myrto T, Theodoros X, Nicoletta I. Relationship between individual

CVD risk factors and localization of coronary atherosclerotic
lesions. Heart Lung 2010;40:3.

Vigorito C, Betocchi S, Bonzani G, Giudice P, Miceli D, Piscione F,
et al. Severity of coronary artery disease in patients with diabetes
mellitus. Angiographic study of 34 diabetic and 120 nondiabetic
patients. Am Heart J 1980;100:782-7.

Fallow GD, Singh J. The prevalence, type and severity of
cardiovascular disease in diabetic and non-diabetic patients:
A matched-paired retrospective analysis using coronary angiography
as the diagnostic tool. Mol Cell Biochem 2004;261:263-9.
Norhammar A, Malmberg K, Diderholm E, Lagerqvist B,
Lindahl B, Rydén L, et al. Diabetes mellitus: The major risk factor
in unstable coronary artery disease even after consideration of the
extent of coronary artery disease and benefits of revascularization. J
Am Coll Cardiol 2004:43:585-91.

Mahmood GM, AL-Marayati AN. Unstable angina/non-ST
elevation myocardial infarction: Frequency of conventional risk
factors; TIMI risk score, and their impact on angiographic data.
Al-Kindy Coll Med J 2014;10:77-83.

Zand Parsa AF, Ziai H. The impact of cardiovascular risk factors
on the site and extent of coronary artery disease. Cardiovasc J Afr
2012;23:197-9.

Sanghvi S, Aditya K, Rohit M, Anil B. Clinical and angiographic
profile in patients of western Rajasthan undergoing percutaneous
coronary interventions. Int J Res Med Sci 2018;6:3124-31.

-Medical Journal of Babylon | Volume 20 | Issue 4 | October-December 2023




