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THE RELATION OF CLINICAL CARDIO-VASCULAR DISEASES AND OF
CARDIOVASCULAR RISK FACTOR AND THE VALUE OF THE INTIMA THICKNESS
OF THE EXTRA CRANIAL CAROTID ARTERIES BY 2D ULTRASONOGRAPHY
Salim Bakos
ABSTRACT
The intima media thickness (IMT) of the extra cranial carotid arteries (ECA) measured by 2 Dimentional ultrasound is a
valid estimate of carotid and coronary atherosclerosis and reflects the extent and severity of clinical coronary heart
disease (CHD). The value of the IMT of the ECAs was assessed in relation to clinical cardiovascular diseases (CVD) and
to risk factors (RFs) of CVD including age, male gender cigarette smoking hypertension, diabetes mellitus (DM), obesity
and total serum cholesterol/HDL cholesterol ratio (TSC/HDL C) value>5 in patients who had at least one RF for CHD,
using 10 MHz probe. The total of 1170 patients were studied they were divided into four groups according to the value of
the IMT of their ECAs Group (1) had an IMT of 0.79 mm or less, it contained 300 patients (25.64%), group (2) had a
value of 0.8-0.99 mm and included 262 (24.1%) patients, group no (3) had an IMT of 1-1.29 mm and is comprised of 390
patients (33.33%) and group (4) had IMT of 1.3mm and over and were 199 patients (16.92%). Collected data in group 1
to group 4 in sequence were: mean age of 45.22, 55.26 55.1 and 67.9 years, male gender 31%, 51%, 51%and 53.03%
,smoking rate 16%, 28%, 31.5% and 39.39%. DM in 16%, 21.2%, 28.46% and 37.87%, hypertension in 55%, 58.5%,
66.92% and 74.24%, myocardial infarction (MI) was detected in 66 (22%), 66 (22%), 123(31.15%) and 81(40.9%)
patients in these four groups consecutively, angina pectoris (AP) in 81(17%), 51(18%), 84(21.5%) and 27(13.63%)
patients, stroke in 18(6%), 18(6.3%), 26(6.92%) and 27(13.63%), cardiomegaly (CMG) in (3%), 18(6.3%), 36(9%) and
36(18.18%), congestive cardiac failure (CCF) in 6(2%), 12(4.2%), 9(2.3%) and l2(10.60%). Risk factors particularly
advancement in age, DM, hypertension (numerically the most prevalent), smoking, TSC/HDL C ratio but not BMI were
markedly increased in the group of the highest IMT. Conclusion: IMT of the ECAs is shown to be the function of the RF s
studied all together and of each one independently, hypertension was the most prevailing RF, The rate of MI, AP, strokes
CMG and CCF were related to the IMT level 2D U/S of the ECAs should become more popular in considerations related
to assessment of RF of CVD and in the follow up of prevention protocols.

INTRODUCTION
therosclerosis of the extra cranial
carotid arteries is associated with that
of the coronary arteries and with
incident coronary artery disease (CAD), the
pathological relation between atherosclerosis of
the carotid and of the coronary arteries is as
strong as that between any two coronary
arteries. [1] Patients with transient ischemic
attacks are known to die more frequently of
myocardial infarction than of stroke, there is an
increased risk of both stroke and CAD in
relation to severity of carotid artery stenosis as
measured by Doppler U/S, [2] , individuals with
carotid artery stenosis <30% have stroke event
rate of 1% per year and CAD events of 2% per
year, and those with a > 75% stenosis have
stroke events of 6% and CAD events of 8% per
year [2] coronary events rate in patients with
extra cranial carotid artery stenosis and no prior
history of coronary artery disease was 4.4% per

A

year while it was 5.6% per year in individuals
who had both extra cranial carotid artery
stenosis and CAD [3] therefore extra cranial
carotid artery stenosis is a good indicator to coexisting coronary artery disease.[2,3] It is
becoming
vividly
apparent
that
the
characteristics of the atheromatous plaques
more than the extent of the arterial stenosis are
responsible for the sudden rupture and for the
clinical events, the vulnerable plaques have
large lipid core and thin fibrous cap , a highly
active inflammatory component. [4] In addition
many risk factors that are associated with
cardiovascular
diseases
(CVD)
namely
smoking, diabetes mellitus and hypertension
may be associated with larger diameter of the
coronary arteries.[5,6] Ultrasound (US) is a
useful tool for the study of carotid
atherosclerosis,[6] Doppler U/S identifies
stenotic carotid arteries. [7] 2D U/S is a reliable
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indicator of wall thickness of the extra cranial
carotid arteries and of the intimal-medial
thickness (IMT). [8-11] The IMT of the extra
cranial carotid arteries of patients >50 years old
who have CAD was 2.5 times that of age match
control groups [12] The IMT of the extra cranial
carotids was suggested as an independent risk
factor for coronary disease. [13] Prevalence of
myocardial infarction in the highest quartile of
the IMT was about 5% whereas for those in the
lower quartile was only 2.5% (ARIC study).
The object of this study is to find out the
relation of the IMT of the extra cranial carotid
arteries to various cardiovascular risk factors on
one hand and the relation of the IMT with
cardiac complications of vascular etiology on
the other hand.
PATIENTS AND METHODS
Medical in-patients and out-patients attendants
to Mawani hospital and private clinic over the
period January 2001 to January 2003 were taken
up, patients enrolled have at least one of the
following recognized risk factors (RFs) for
cardiovascular diseases (CVDs): hypertension
diabetes
mellitus,
smoking
hyper
cholesterolaemia, raised body mass index (BMI)
over 25, or have an already established clinical
CVD were included for prospective analysis.
Data were taken regarding identity, age, gender
marital state occupation, residence, together
with history of smoking, hypertension, diabetes
mellitus (DM) myocardial infarction (MI),
angina pectoris and peripheral artery disease.
The result of physical examination, (BMI),
biochemical tests including blood sugar, total
serum
cholesterol/
HDL-cholesterol,
triglycerides, ECG, Chest X-Ray and the results
of the IMT of the extra cranial carotid arteries as
measured (by the author) using a high resolution
linear transducer of 10 KH frequency, for both
common carotids external and internal carotids,
the mean value of the IMT for the anterior and

the posterior walls of these arteries were
calculated for each patient to produce the net
IMT value, the range of the net IMT values for
the patients studied is divided in to four groups
starting from normal values passing upwards ,
the collected data were calculated for each of
the IMT four groups.
RESULTS
The total of 1170 were ultimately enrolled, 541
were males (46.23%) and 629 were females
(53.76%), their age ranged between 18-100
years (2 were 100 years old) with a mean of
51.8 years. (Table-1), shows the results of U/S
measurements of the IMT of the ECAs the
estimated values of the IMT fell in to 4 groups,
the first two (<0.79 and <0.99) are decidedly
normal figures, and the over 1 mm other two
groups were abnormal the rate of smoking,
diabetes mellitus, hypertension, body mass
index and serum lipid profile is similarly
sketched in the Table. Myocardial infarction
angina pectoris, strokes, cardiomegaly and
congestive heart failure were the clinical
syndromes studied in relation to the IMT of the
ECAs (Table-2),
(Table-1) demonstrates that the age of patients
in these groups increases progressively with a
marked step up in the mean age for the >1.3 mm
group, the male gender preponderance is equally
evident except with the very low <0.79mm
group there is a raise in the rate of DM
continuous with the IMT level raise: the BMI
was generally in the over weight class, the total
serum cholesterol/HDL cholesterol was
generally over 5, the higher rate of
hypertension, MI, Strokes CMG and CCF in the
1.3 mm group is also noticeable. The rise of the
rate of angina pectoris stopped at IMT of 1.19
mm.
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Table 1. Relation of the values of the Intima Media Thickness (IMT) of the extra cranial
carotid arteries and cardiovascular risk factors

IMT
in
Mean IMT in mm:

mm:

Age in years Range:
Mean:
Gender:
Males
Females
Smoking
Diabetes mellitus
BMI
TC/HDL-C
No. of patients Total:1170

<0.79
0.65

0.8-0.99
0.91

1-1.29 >1.3
1.19 1.92

18-85
(45.22)

30-85
(55.26)

35-91
(55.1)

39-100
(67.9)

93 (31%)
207 (69%)
48 (16%)
48 (16%)
19-40 (24.16)
4.1-6.8 (5.5)
300 (25.64%)

144 (51%)
138 (49%)
81(28%)
60 (2 1.2%)
18-39 (23.72)
3-7.3(5.3)
282 (24.1%)

199(51.0%)
191 (48.9%)
123(31.51%)
111(28.46%)
16-34(24.49)
3.1-6.1(5.5)
390 (33.33%)

105 (53.03%)
93 (49.96%)
78 (39.39%)
75 (37.87%)
15-37.25(25.1%)
2.2-7.15(5.8)
198 (16.92%)

MI=myocardial infarction, BMI =body mass index, CMG =cardiomegaly, CCF= congestive heart failure

Table 2. IMT values in relation to clinical cardiovascular diseases.
IMT
in
mm:
Mean IMT in mm:
MI
Angina
Strokes
CMG
CCF

<0.79
0.65
66(22%)
81(17%)
18(6%)
9 (3%)
6 (2%)

0.8-0.99
0.91
66 (23%)
51(18%)
18(6.3%)
18 (6.3%)
12 (4.2%)

DISCUSSION
This study clearly demonstrates the link
between increase in the IMT value and male
gender, and a similar relation to the rate of
cigarette smoking, and to the rate of having
DM, and very impressively with rise of blood
pressure hypertension is currently regarded as
the most important cause of CVD,[14,15] the
TC/HDLC ratio was elevated in all IMT groups
but most evidently in the >1.3 mm patients.
Strokes were over twice commoner with the
higher (>1.3mm) IMT group compared with <
0.79 mm patients, this supports similar
observations,[17]
CVD
including
CCF
cardiomegaly and MI were also twice as
common in the >1.3 mm group, these findings
stress the conclusion that it is the extreme rise of
the IMT that really produce marked changes in
the rate of most FRs and CVDs, the relation of
the rate of AP with the IMT was minor and
extended only up to patients with IMT of 1.29
mm this may reflect looseness in diagnosis of
AP because of reliance on history of chest pain
in diagnosis, more strict criteria such as positive
38

1-1.29
1.19
123(31.51%)
84(21.53%)
27 (6.92%)
36(9%)
9 (2.3%)

1.3
1.92
147(74.24%)
27(13.63%)
27 (13.63%)
36 (18.18%)
12 (10.60%)

exercise stress test could have led to different
results by exclusion of false cases.
In Conclusion, 2D U/S estimation of the IMT
of the carotid arteries is therefore a delicate
reflection of the underlying RFs for CVDs
particularly with IMT levels over 1.3mm, and
suggestions of its use [18] in the follow up of
response to therapeutic measures directed
against hypertension, hyperlipidemia, over
weight and other risk factors should be
supported, and the association of raised IMT
with strokes, MI. CCF and CMG each
separately and together may indicate that the
IMT is a separate RF on its own and its use
should expand particularly in selection of
candidates for primary prevention of CVDs in
cases with isolated risk factor or equivocal
estimated CVD risk. Assessment for patients
with AP requires additional diagnostic support
by subjective investigations.
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