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ABSTRACT

Objective: The study purpose was to assess the change of carotid artery intima-media thickness (CAIMT) in patients with
cardiovascular risk factors (CVRF), and determine the main factor that causing the abnormal IMT.
Methods: We collected the data of 89 patients who underwent a carotid artery ultrasound between February 2011 and November
2012 (43 men and 46 women aged between 20-80 years old). All patients included in the study had one of the following
cardiovascular risk factors: smoking (n = 40), arterial hypertension (n = 25) or diabetes mellitus (n = 24). The IMT of the common
carotid artery was measured and the results were correlated with the recorded risk factor. Correlation with the patient’s age and
gender was also performed.
Results: The study revealed abnormal IMT (> 1 mm) in a total of 71 (79.8%) patients. These included 22 (88%) patients with
hypertension, 19 (79.2%) patients with diabetes mellitus and 30 (75%) patients who were smokers (p < .05 for all 3 risk factors).
While aging was also associated with increased IMT (p < .05), no gender differences were noted (p > .05).
Conclusions: The present study showed that ultrasound is an excellent, noninvasive method for evaluation of carotid intima-media
thickness. The main risk factors associated with abnormal carotid IMT were hypertension, diabetes mellitus, smoking and
patient’s age.
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1. INTRODUCTION

The carotid artery intima-media thickness (IMT) is increas-
ingly been used as an important parameter in many studies
evaluating heart disease and vascular atherosclerosis.[1] Non-
linear relationships between increased carotid artery IMT and
increased risk of stroke and cardiac events have been demon-
strated.[2, 3] A distinct relationship between the severity of
atherosclerosis in one artery and the involvement of other
arterial beds has also been shown.[2] Therefore non-invasive

measurement of intima-media thickness of peripheral arter-
ies, particularly of carotid arteries, is being considered for
early detection of arterial disease, including for evaluation
of atherosclerotic plaques and arterial wall smooth muscle
enlargement. Values of carotid artery IMT above 0.9 mm are
considered abnormal and values higher than 1mm correlate
with increased incidence of atherosclerosis and cardiovascu-
lar events.[4, 5]

The B-mode carotid ultrasonography represents a sensitive
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modality used for measuring the thickness of the tunica in-
tima and media of the carotid arteries. The sensitivity and
accuracy of the test increase when the measurements are
taken in multiple areas of the common carotid arteries.[4]

Although both the near and the far wall images of the carotid
artery can be obtained,[5, 6] the thickness of the intima-media
complex is reported to be more accurate when measured in
the far wall position.[7]

2. MATERIALS AND METHODS
The data of 99 consecutive patients who underwent a carotid
artery ultrasound exam between February 2011 and Novem-
ber 2012 were retrospectively reviewed. From these, 10
patients had more than one cardiovascular risk factor and
were excluded from the study. The rest of 89 patients who
were included in the study (43 men and 46 women aged be-
tween 20-80 years old, the mean age representing 61.0 years)
had one of the following cardiovascular risk factors: smoking

(n = 40), arterial hypertension (n = 25) or diabetes mellitus (n
= 24). The study demographic data are also shown in Table
1.

Table 1. Demographic data of the study population
 

 

 Frequency Percent 

Male 43 48.3% 

Female 46 51.7% 
Total 89 100% 

 

All patients were examined using a high frequency 5-12
MHz linear array transducer (IU22 Philips system). The
intima-media thickness (IMT) of the common carotid artery
was measured bilaterally by an experienced sonographer and
values above 1mm were considered abnormal (see Figure
1). The results were correlated with the recorded risk fac-
tor. Correlation with the patient’s age and gender was also
performed.

Figure 1. Carotid longitudinal ultrasound images. A. Normal smooth carotid intima-media of 0.07 cm; B. Abnormal
moderate intimal thickening of 0.15 cm

Table 2. Distribution of risk factors and carotid IMT data
obtained by ultrasonography

 

 

Clinical Abnormal IMT Normal IMT Number of patients

SMOKING 30 10 40 

DM 19 5 24 

HTN 22 3 25 

TOTAL 71 18 89 

 

The statistical analysis was performed using an SPSS pro-
gram for Windows, version 19 software package (IBM Com-
pany, New York, USA). Categorical variables were analyzed

using a Chi-square test (X2) or Fischer’s exact test for small
samples. A p-value < .05 was considered significant.

The study was approved by the Research Ethics Committee
of the King Abdul-Aziz University, Faculty of Medicine.

3. RESULTS
The study data were evaluated separately for patients pre-
senting with different cardiovascular risk factors. The results
revealed significant associations between the present risk
factors and abnormal carotid IMT. Thus, abnormal values
of intima-media thickness exceeding 1mm were revealed in
75% of smokers (30 from 40 subjects, p = .004), 79.2% of
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patients with diabetes mellitus (19 from 24 subjects, p = .013)
and 88% of patients with systemic arterial hypertension (22
from 25 subjects, p < .001). A summary of these results is

provided in Table 2 and Figure 2.

Figure 2. Distribution of the study population (n = 89 patients) according to the present risk factors and carotid IMT data
obtained by ultrasonography. The figures above the columns reflect the number of patients

A separate analysis of the obtained data revealed additional
correlations between carotid IMT and patient’s age. Thus,
subjects younger than 40 years represented less than 6%
of patients with abnormal IMT, while subjects older than
50 years represented over 80% of patients with abnormal
IMT (see Table 3). At the same time, no significant gender
differences were noted (p > .05).

Table 3. Recorded abnormal IMT values in different age
groups

 

 

Age groups Number of patients Percentage 

20-40 yrs 4 5.6% 

41-50 yrs 9 12.7% 
51-60 yrs 18 25.3% 
61-70 yrs 19 26.8% 

71-80 yrs 21 29.6% 
Total 71 100% 

 

4. DISCUSSION
The carotid thickness of the intima-media layer is an impor-
tant marker for atherosclerosis and can indicate the presence
of a disease process. Being an independent predictive marker
of stroke and cardiovascular events, IMT can play an impor-
tant role in assessing the risk for cardiovascular disease.[8]

Although different risk factors may affect the intima-media
thickness, our results suggest that systemic arterial hyperten-

sion, smoking, and diabetes have the greatest impact. Thus,
in our study as many as 88% of patients with arterial hy-
pertension demonstrated abnormal carotid IMT. The results
are in agreement with previous reports indicating that IMT
is positively correlated with blood pressure variability in
patients with hypertension.[9, 10]

Even though a number of previous studies also report poten-
tial gender differences in the distribution and the determi-
nants of atherosclerosis,[11–13] our data revealed no signifi-
cant differences between males and females. This may be
related to the particularities of our study population, includ-
ing ethnical characteristics as well as to a relatively small
sample size.

5. CONCLUSION
The present study showed that ultrasound is an excellent,
noninvasive method for evaluation of carotid intima-media
thickness. The main risk factors associated with abnormal
carotid IMT were hypertension, diabetes mellitus, smoking
and patient’s age. No gender differences were noted; how-
ever, this may be related to the particularities of our study
population and new studies including larger cohorts of differ-
ent ethnical background may bring further clarifications.
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