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Abstract
Background: The combined thickness of intima and media of carotid artery is associated with prevalence of cardiovascular disease. We studied the
association between the thickness of carotid artery intima and media and the incidence of new myocardial infarction in person without clinical evidence
of cardiovascular disease.

Patients and Methods: This is case control study of 26 patients admitted to the hospital with acute myocardial infarction (case subject), and 26
patients without acute myocardial infarction (control subjects). All the participant underwent the standard examination and testing, as well as B - Mode
ultrasound (US measurements of right and left common carotid artery IMT and internal carotid arteries IMT were made). Diabetic patients and those
with peripheral vasculopathy and cerebral vasculopathy were excluded from the study.
Result: The mean maximum IMT of the CCA, ICA were significantly higher in study group than among the control group (P =0.05, P = 0.002,
respectively).
Conclusion: Intima–media thickness of the common carotid and ICA as assessed by ultrasonography was significantly greater in patients with
acute myocardial infarction.
Keywords: Myocardial infarction; Intima-media thickness (IMT); Ultrasonography; Common carotid artery (CCA); Internal carotid artery (ICA)

Introduction
Carotid ultrasonography has been used to obtain measurement
of thickness of intima -media of the carotid artery (IMT), presences
of plaques and presences of stenosis [1] (Veller MG et al .1993). The
IMT corresponds to the intima - media complex, which comprises
endothelial cells, connective tissue, and smooth muscle and is the
site of lipid deposition in plaque formation (Salonen JT .1993). In
healthy adults, IMT ranges from 0.25 to 1.5 mm (Veller rMG, et
al.1993) [2]. and values>1.0mm are often regarded as abnormal
(Solnen JT, et al. 1993).
IMT has been proposed as quantitative index of atherosclerosis
of value in monitoring disease progression and the effects of
treatment and as a surrogate end points in clinical trial [3].

Aim of the work

We investigated whether carotid intima – media thickness
measured by noninvasive B-mode ultrasonography is associated

with incidence of myocardial infarction in adults 40 to 65 years of
age or older without preexisting cardiovascular r disease.

Patients and Methods

This is case control study of patients admitted to the hospital
with diagnosis of acute myocardial infarction (AMI), (40 to 65 years
of age), and patients without acute myocardial infarction admitted
for other reason to the hospital were included as control group,
with no previous history of cardiac pathology, aged 40 to 65 year
who underwent exercise testing with normal result. Patients with
up to 1 risk factor such as systemic arterial hypertension, smoking
or dyslipedemia were accepted in control group [4]. The following
patients were excluded from the study; those undergoing carotid
artery surgery, those with diabetes, with peripheral vasculopathy,
stroke, bypass surgery or angioplasty and aortic valve disease,
absence of acoustic window.
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The following data were obtained either with an interview or
through analysis of the medical record: name, age,(year), address,
telephone, sex, smoking , habit, presence of dyslipedimia, familial
history, systemic arterial hypertension, hormone replacement, use
of drugs with cardiovascular or lipid lowering effects, previous
cardiac surgery, previous cine coronary angiography, previous
coronary angioplasty, and previous acute myocardial infarction [5].
All participants underwent the stander examination and testing.
Acute myocardial infarction (AMI) was diagnosed based on recently
adopted definition of AMI by ACC /AHA /ESC / WHF task force [6].
ST elevation myocardial infarction was defined as typical rise and
fall in CK - -MB (usually twice the level of upper reference limit) and
at least one mm ST rise in two contiguous limb leads or 2 mm rise
in two chest leads.
Carotid ultrasound to be done using a 7.5 MHz linear- array
transducer, single trained physicians conducted the ultrasound
and interpreted the results. On longitudinal, two - dimensional
ultrasound image of the carotid artery, the anterior (near) and
the posterior (far) walls of the carotid artery are displayed as
two bright white lines separated by a hypoechogenic space. The
distance between the leading edge of the first bright line of the far
wall (lumen – intima interface). And the leading edge of the second
bright line (media-adventitia interface) indicates the intima - media
thickness. For the near wall, the distance between the trailing edge
of the first bright line and the trailing edge of the second bright
line at the near wall provides the best estimate of the near- wall
intima - media thickness. In accordance with the Rotterdam study
ultrasound protocol [2].

The ICA was defined as including the carotid bulb, identified by
loss of parallel wall present in the CCA, and 10mm segment of the
ICA distal to the tip of the flow divider. To quantify the degree of
thickening of carotid artery walls, we assessed the maximum IMT.
Maximum IMT of CCA and ICA was defined as single thickest wall
of near and far right or left wall of the CCA. A Composite measure
that combined the maximal common carotid artery Intima - media
thickness and maximal internal carotid artery intemia media
thickness was obtained by averaging these two measurements
after standardization (subtraction of the mean and division by the
standard deviation for the measurements) [7].

Other Various Factors

Blood pressure measurement in the right arm, cigarette
smoking to be quantified based on daily consumption and duration
of smoking, blood biochemistry analysis was made i.e., fasting
blood glucose (FBS), total cholesterol, LDL, HDL, TG.

Statistical Analysis

Statistical analysis was performed by using SPSS software
(version 11), difference among groups were analyzed by one-way
unstuck ANOVA and P values 0.05 were considered significant.

Result
(Table 1) 52 patients were included in the study, 26 patients
with acute MI (case group) and 26 patients without MI (control
group). There is significant difference in mean age between case
group and control group (P 0.07). There is no significant difference
in the distribution and frequency of hypertension among groups.
All smoker was male without significant difference among groups.
Table 1: Study population characteristics and variations.
Age mean ± SD

MI group

Control group

P value

54 ± 7

48 ± 7

0.07

Rang

43 - 65

40 - 65

Male

14(53.8%)

17(65.4%)

0.406

Hypertension

8(30.8%)

4(15.4)

0.162

Number
Female

Smoking

26

12(46.2%)
9(34.6%)

26

9(34.6%)

11(42.2%)

0.406
0.724

(Table 2) Mean maximum IMT of the CCA and ICA were
significantly higher in MI group than control group (P= 0.05,
P=0.002 respectively.
Table 2: Clinical Laboratory and Ultrasound data of study group.
MI Group

Control Group

P value

Initial SBP

149.15±36.65

148.08±37.31

0.917

Cholesterol

169.08±49.69

160.23±37.70

0.588

Maximum CCA
IMT mm

1.22±0.35

1.02± 0.21

Initial DBP

Triglycerides

Maximum ICA
IMT mm
Smoking

Discussion

92.69±25.07
91.33±25.88
1.97 ±0.93
9(34.6%)

88.27±16.31

102.14±42.12
1.57±0.76

11(42.2%)

0.454
0.299
0.05

0.002
0.724

The present study demonstrated that the increased maximum
IMT of CCA and ICA are strong predicator for risk of myocardial
infarction. Sever cross sectional studies have shown that increase
common carotid intima – media thickness confers an increased
risk of cardiovascular disease [2,4,8,9]. Some study has shown that
an increased maximum common carotid intima - media thickness
is related to an increased risk of myocardial infarction [10-12].
Prospective follow up studies have recently been initiated in which
B-mode ultrasonography of carotid arteries provide for evaluation
of lumen diameter, intima - media thickness and presence and
extent of plaques [2,13-15]. An increased cross-sectional carotid
intima - media thickness was associated with unfavorable level of
established cardiovascular risk factor [2,13-15]. Limited number
of interventions showed reduced progression of intima –media
thickness in subjects treated with lipid lowering drugs compared
with placebo group [3,16,17].
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Conclusion
We conclude that the wall thickening of the CCA and ICA as
assessed by noninvasive ultrasonography are positively associated
with an increased risk of myocardial infarction.
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