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Abstract

Background: Diabetes is characterized by chronic inflammation and oxidative stress, which can lead to
endothelial dysfunction and increased carotid intima media thickness (CIMT). Hypertension causes structural
changes in the intima and medial layers of the large vessels and results in development of atherosclerotic
changes in the arteries. There is a paucity of data regarding the correlation between CIMT among diabetic
patients with and without hypertension.

Aim: To assess the CIMT in patients with type 2 diabetes mellitus with hypertension (DMHT group) and
without hypertension (DM group).

Methodology: This study included 30 patients with known type-2 diabetes mellitus and hypertension (Group 1)
and 30 participants with only type 2 diabetes (Group 2). All patients were subjected to carotid artery scanning
for carotid intima medial thickness (CIMT) using a high resolution B-mode ultrasonogram.

Result & Conclusion: Carotid intima-media thickness (CIMT) was significantly elevated and positively
correlated with each other in patients with type 2 diabetes mellitus and hypertension and hence can be used as a
marker for cardiovascular risk among diabetic patients especially with concomitant hypertension.

Keywords: Diabetes Mellitus, Hypertension, Carotid Intima-Media Thickness (CIMT), Cardiovascular Disease.
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Introduction

Diabetes is characterized by chronic inflammation
and oxidative stress, which can lead to endothelial
dysfunction and increased carotid intima media
thickness (CIMT) [1]. It is often associated with
dyslipidemia and hypertension, which can also
contribute to increase CIMT [2]. CIMT can be used
as an early marker of atherosclerosis in individuals
with diabetes, allowing for early detection and
monitoring of cardiovascular risk [3].

Hypertension causes structural changes in the
intima and medial layers of the large vessels and
results in development of atherosclerotic changes in
the arteries [4]. Early detection of these structural
changes plays a major role in management of
hypertension especially when hypertension coexists
with diabetes mellitus [5]. The measurement of
arterial wall thickness in the form of Carotid intima
media thickness (CIMT) acts as a surrogate marker
for extent of atherosclerotic damage in the carotid
arteries [6]. The measurement of carotid intima
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media thickness (CIMT) if done in the earlier stage
of disease in patients with diabetes mellitus and/or
hypertension can act as a guide towards need for
aggressive management to prevent heart disease
and stroke [7]. The ultrasonogram has many
advantages in being widely available, non-invasive
and cheaper method for assessment of severity of
arterial damage due to atherosclerosis especially in
patients with diabetes mellitus and/or hypertension
[8]. Measurement of CIMT is preferred in extra-
cranial carotid arteries as they are readily accessible
and are of adequate size for measurement of vessel
wall thickness [9].

Various researchers identified the evidence linking
CIMT as a surrogate marker of vascular
complications in people with type 1 and type 2
diabetes. They concluded that CIMT measurement
is an effective, non-invasive tool which can assist
in identifying people with diabetes who are at
higher risk of developing micro-vascular and
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macro-vascular complications [10-12]. Being the
surrogate marker for atherosclerotic cardiovascular
disease, though many researchers in the past have
focused on the association between CMIT and
other chronic kidney diseases and cardiovascular
outcomes, unfortunately there are not many studies
and there is a paucity of data regarding the
correlation between CIMT among diabetic patients
with and without hypertension. With this backdrop,
this study was undertaken to determine the carotid
intima media thickness (CIMT) among patients
with diabetes mellitus with or without hypertension
attending the Dhanalakshmi Srinivasan medical
college and Hospital in Perambalur, Tamilnadu.

Aim & Objective: To measure the CIMT in
patients with type 2 diabetes mellitus with
hypertension (DMHT group) and without
hypertension (DM group).

Methodology

The study was carried out in Department of
Biochemistry and Department of Internal Medicine
of Dhanalakshmi Srinivasan Medical College and
Hospital in Perambalur, Tamilnadu. The study was
conducted from July 2018 till November 2020.
Considering the alpha (a) value of 5% with power
of 90 % (B=10%) as reported by Raju K et al'* the
minimum required sample size was 27 subjects in
each group with a total of 54 patients including
both DMHT group and DM group. This study was
an institution based observational prospective study
which included 30 patients with known type-2
diabetes mellitus and hypertension (Group 1)
attending the Department of Internal Medicine for
treatment and 30 participants with only type 2
diabetes (Group 2). Inclusion criteria: Patients with
only type 2 diabetes mellitus for a duration of not
more than 5 years were included in Group 1 (DM
group). Patients with both type 2 diabetes mellitus
and hypertension were included in Group 2
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(DMHT group). Exclusion criteria: Patients with
diabetes mellitus above 5 years duration, Patients
with history of kidney disease, any systemic
medical illness, hepatic disease, CVD or any CVS
complication, type 1 diabetes mellitus and
secondary hypertension were excluded from the
study. After completion of history taking and
physical examination, all patients were subjected to
carotid artery scanning for carotid intima medial
thickness (CIMT) using a high resolution B-mode
ultrasonogram.

Measurement of Carotid Intima Medial
Thickness (CIMT): The carotid intima medial
thickness was measured by a radiologist with above
2 years’ experience using a high resolution B mode
Ultrasonogram equipped with a 7.5 MHz electrical
linear transducer. The Ultrasonogram scan was
performed on both right and left carotid arteries to
measure CIMT. The carotid intima medial
thickness was measured as the distance between the
leading edge of first echogenic line representing the
luminal initimal interface to the second echogenic
line which is the collagen containing upper layer of
intimal adventitial layer. The determination of
CIMT was conducted at the site of greatest
thickness at 2 points with 1 cm upstream and lcm
downstream from the site of greatest thickness on
both sides. The mean of both left and right side
carotid intima medial thickness (CIMT) was the
average of final readings in left and right side.

The data analysis was done using SPSS version
21.0. A multi-variate linear regression model was
constructed for predicting carotid intima-media
thickness (CIMT) with all independent variables
which were correlated with CIMT in a linear
fashion. For all tests of significance, a p value of
<0.05 was used to reject the null hypothesis.

Result:

Table 1: Comparison of carotid intima-media thickness (CIMT) between groups (n=80)

Variable Group Mean | S.D Mean difference | Student ‘t’ test p value
CIMT Right side (mm) DM group 0.756 | 0.160 | 0.195 <0.001
DMHT group 0.952 |0.233
CIMT Left side (mm) DM group 0.749 | 0.137 | 0.178 <0.001
DMHT group 0.927 1 0.165
Average CIMT (mm) DM group 0.753 | 0.129 | 0.186 <0.001
DMHT group 0.940 | 0.165

There was a statistically significant difference in the carotid intima-media thickness between the 2 groups with

DMHT group having a higher mean carotid intima-media thickness than DM group.
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Figure 1: Comparison of carotid intima-media thickness (CIMT) between groups (n=80)

Discussion

This institution based observational prospective
study was conducted to determine the levels of
CIMT among the patients having both type 2
diabetes and essential hypertension (DMHT group)
and patients having only type 2 diabetes (DM
group). The mean level of CIMT in DM group was
0.753 £+ 0.13 mm while that of DMHT group is
094 + 0.16 mm. There was a statistically
significant difference in the carotid intima-media
thickness between the 2 groups with DMHT group
having a higher mean carotid intima-media
thickness than DM group (Table 1; Figure 1).

In our study both diabetes and hypertension are
prevalent among the middle age group and affects
the productive population. Type 2 diabetes mellitus
and hypertension are prevalent in both males and
females and was equally distributed in both
genders.

There was a high prevalence of overweight and
obesity among the study groups predisposing them
for type 2 diabetes mellitus, hypertension and
atherosclerotic cardiovascular disease (ASCVD).
Hypertriglyceridemia, Reduced HDL levels and
hypercholesterolemia was common in the study
population.

The findings of this study are similar to that of Raju
K et al, in which carotid intima media thickness
(CIMT) was compared between hypertensive
patients and healthy controls. They reported that
higher mean levels of CIMT among hypertensives
(0.82mm) in comparison to healthy volunteers
(0.54 mm). They concluded that CIMT assessment
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helps in early detection of atherosclerotic changes
especially among hypertensive subjects [13]. The
study findings corroborate according to Mohan V
et al, in which the mean carotid intima media
thickness was 0.95 = 0.31 mm among the diabetic
subjects which is much higher than the normal
level [14]. Sibal et al., reviewed the evidence for
use of carotid intima media thickness as a surrogate
marker for ASCVD among the diabetic subjects
and they reported that CIMT measurement helps in
early detection of diabetic patients with high risk of
developing micro- and macro-vascular
complications and also it can be used as an efficient
and non-invasive tool for evaluation of various
treatment strategies [15]. Therefore, with the above
mentioned findings our study suggest that carotid
intima media thickness (CIMT) can be used as a
marker for cardiovascular risk among diabetic
patients especially with concomitant hypertension.

Conclusion

We can conclude that carotid intima-media
thickness (CIMT) was significantly elevated and
positively correlated with each other in patients
with type 2 diabetes mellitus and hypertension.
Assessment of CIMT can be used as a surrogate
marker for early detection of atherosclerotic
vascular disease and also for estimation of
cardiovascular risk.
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