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Abstract

The main left coronary artery and its branches have wide variability in its morphology regarding caliber, as seen
through angiographic imaging. This study aims to determine the diameters of the left coronary artery and its branches among
the Sudanese population & to correlate these diameters and the personal and health data. Angiography of 441 patients of
both sexes was used in this study. Personal and health information was obtained from the records. We found that the left
coronary artery's diameter was between 2.90- 4.90mm, with an average of 3.96mm. The diameter of the left circumflex artery
in the range between 1.70- 4.70mm, with an average of 2.73mm, and that of the anterior descending artery in the range be-
tween 1.20- 4.70mm, with an average of 2.78mm. We correlated the diameters of the three arteries and the variables of age,
gender, BMI, coronary artery disease, smoking habits, and hypertension. We found many correlations to be significant. We
concluded that the diameters of the left coronary artery and its branches are affected by age, gender, BMI, coronary artery

disease, smoking habits, and hypertension.
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Introduction

The great advances in managing patients with
coronary artery diseases enable treatment of these
patients to be guided by coronary artery angiogram.
Such improvement in the angiographic analysis is
required to allow more effective application of
information that depends on the coronary angiograms
for the patients' diagnosis and therapy with ischemic
coronary syndromes®. There is great variability in the
dimensions of the coronary arteries in the average
population®. The study of coronary artery variations,
especially the left main coronary artery, can help the
clinician plan interventional procedures such as stenting,
balloon dilatation, or graft surgery.® The main left
coronary artery (MLCA) is shorter and larger than the
right coronary artery *. Usually, it is the first vessel to
show blockages. It has a wide variability in its
morphology regarding caliber, length, and the number
of branching from the main trunk. These variations
should be considered, not as anatomical characteristics
only but also in interpreting different clinical events and
the corresponding intervention maneuvers. The left
coronary artery's mean diameter was reported to range
from 3.0 to 6.8mm (4.64 + 1.03)°. These wide
variations are present in different branching patterns.
The variation is also due to the effect of ethnicity,
gender, age groups, and health condition. There is a
lack of reports about the diameters of the left main
coronary artery and its branches in the Sudanese
population. This study covers this part and also
contributes to the worldwide reports in this field. The
objective of the study is to determine the angiographic
diameters of the main left coronary artery, the left
circumflex artery, and the anterior descending artery. It
also aims to set a correlation between the diameters of
these arteries and other variables like age, sex, surface
area, and health problems.

Materials and Methods

This is a descriptive retrospective study of
coronary angiography. The participants were 441
patients of both sexes. All the patients were above 18
years old and all without congenital heart diseases.
Those patients were visitors of 3 Heart Centres in
Khartoum State, Sudan. In each patient, a catheter was
inserted, and dye was injected into coronary arteries,
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and X-Ray images were taken from different angles.
Measurements of the diameters of the left coronary
artery, the left circumflex artery, and the anterior
descending artery were taken by 2 independent readers,
with negligible variability. Ethical approval was obtained
from the Heart centers, and history of personal data and
health status was collected from the records. Mean, and
standard deviation was calculated for each reading.
ANOVA, Mann—Whitney U, and t-Tests were used to
calculate the correlations (p-value of .05 or less was
considered significant).

Results
General Personal & Clinical Data

A total of 441 patients were included in this
study. The general personal data were taken through
history, clinical examination, and previous records.
Items in descriptive statistics include age (range
43-68years), gender (189males and 252females), BMI
(normal:84, overwt:147, obese:210), smoking habit
(168 smokers and 273 non-smokers), hypertension (420
hypertensive and 21 normotensives), and coronary
diseases (421 diseased and 20 non).

Diameters of the Left Coronary Artery and its Main
Branches

The angiography of these arteries is illustrated
in Fig 1.

The angiographic measurement of the left
coronary (LC) diameter was found in the range between
2.90- 4.90mm, mean 3.96, and Std. Dev. 0.549mm.
The left circumflex artery's diameter was found in the
range betweenl.70- 4.70mm, mean 2.73 and Std.
Deviation .687mm. The diameter of the anterior inter-
ventricular artery was found in the range between 1.20-
4.70mm, mean 2.78, and Std. Deviation .825mm. these
diameters are blotted in the graph(1).

Correlations with Personal & Clinical Variables

Correlations of the diameters with age, sex,
BMI, smoking, hypertension, and coronary diseases are
shown in table 1 below.

Discussion

This study provided insight into the diameters of
the left coronary artery (LCA) and its main branches in
441 cases. Measurements were collected from Coronary
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Figure 1. AP- anteroposterior angiographic view showing, Left
coronary artery. LC, left anterior interventricular ( anterior
aescending) artery. LAD, and Left Circumflex artery.: LCX

Diameters of the LC artery and its branches
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Graph 1. The average diameter of the left coronary (LC) artery, the left
circumflex artery (CIR), and anterior interventricular (anterior
descending) artery (AI)
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Table 1. left coronary (LC) artery, left circumflex artery (CIR), and anterior interventricular artery (AI); p-value
of .05 or less was considered significant ( EX.SIG: extremely significant, V.
Hypertension: coronary
Variable: test | Age: ANOVA | Sex: T-Test | BMI: ANOVA | Mann—-Whitney | Smoking: T-Test | diseases:
Utest T-Test
LC: p. value .000 0.738 .001 .000 .001 .000
HP- EX.SIG N.SIG V.SIG EX.SIG V.SIG EX.SIG
.000 .000 .000 121
CIR: p. value EX SIG 0.094 N.SIG | .239 N.SIG. EX.SIG EX SIG N.SIG.
AL b, value .000 0.003 .000 .000 .000 .020
+P- vall EX.SIG V.SIG EX.SIG. EX.SIG. EX.SIG. SIG
SIG: very significant, SIG: significant), p-value of more than .05 are stated as. N.SIG

angiography, supported by personal and clinical data
where relevant. The left coronary artery (LCA) diameter
in this study was found in the range between 2.90 to
4.90mm, with an average of 3.96 mm for Sudanese. The
(LCA) average lumen diameter of the (LCA) was
reported 4.4+ 0.4mm in an American study®, 3.8+0.8
mm in an African study °, and 4.64 + 1.03 mm in an
Indian study®. The diameters of the left circumflex artery
(CIR) and anterior interventricular (descending) artery
(Al) in Sudanese were found to be 2.74 and 2.78 on
average, respectively. This could be compared to an
American report of 3.6+£0.73. And 7£0.5 respectively’.
The size of coronary vessels is influenced by factors
such as age, sex, body weight, body surface area,
weight of the heart, and ethnicity/race®. However, it
was reported that there was no correlation between the
length of the LCA and its diameter; it also showed no
correlation between the diameter of the LCA and its
angle of division®. In our study, most of the factors such
as ethnicity, gender, age, and health conditions have a
significant effect on the variations of the diameters of
the three arteries, with p-value less than .05. Exceptions
were the sex effect on (LCA) and (CIR), BMI effect on
(CIR), and coronary diseases effect on (CIR), which
seemed to have less significant effects. In 1992 a study
from South Africa > reported no statistically significant
difference between sexes (p= 0.696). This was true for
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Sudanese in our study regarding the (LCA) and (CIR),
but could not be applied to the (LI). However, another
study from New England, only one year later from that
of South Africa, stated that the mean luminal diameters
of the coronary arteries were larger among men than
among women®, The definition of the severity of
coronary arterial narrowing depends on proper
knowledge of the range of the average size of the
coronary arterial tree'!. It has been reported that
patients with small vessels are at a higher risk of having
an adverse outcome following coronary stent placement
due to a higher incidence of re-stenosis 2. In coronary
artery bypass surgery, the most important factor in
predicting the success of the operation is the size of the
vessel to which the bypass is anastomosed '3

Hypertension in our study has a highly positive
effect on the diameter of the left coronary artery. It may
be on all coronary circulation, although a previous study
on multivariate analysis demonstrated that hypertension
has less effect . The BMI and obesity likewise may
have effects on coronary vessels variable with body
effort and level of stress, but, despite increased
technical difficulty caused by obesity, it is not an
independent risk factor . The effect of coronary artery
disease on the diameter of the main left coronary artery.
It may be on the other coronary vessels could be
explained by the significant changes in resting and
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reactive hyperemic coronary flows and resting pressure
gradients occurred as the length of a given degree of
narrowing of the artery was increased *°.

Conclusion

Measurements of the diameters of the Left

Coronary Artery (LCA), the left circumflex artery, and
the anterior descending artery revealed much variations
among the Sudanese population. The variations are due
to age, gender, BMI, coronary artery disease, smoking
habits, and hypertension.
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