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ABSTRACT
Objectives: To assess Carotid artery intima-media thickness in patients with type II diabetes mellitus.
Study design and setting: This descriptive cross-sectional study was conducted at Department of Medicine, CMH Quetta
from June 2018 to May 2019.
Methodology: Total 176 known type II diabetes mellitus (DM) patients were included in study. Age ranged from 30-70
years. Patients using statin drugs, chronic kidney disease and decompensated liver cirrhosis were excluded. Carotid artery
ultrasonography was carried out by radiologist. Carotid artery intima-media thickness (CIMT) was achieved with a 7 MHz
B-mode ultrasound system. The intima-media thickness (IMT) was demarcated as the distance between the leading edge
of the luminal echo to the leading edge of the adventitia of the media. This distance was measured during the diastolic
phase. This was measured 3 cm before the carotid bifurcation. Also, carotid bifurcation and internal carotid artery 2 cm
distally from the carotid bifurcation was scanned.
Results: Mean age was 47.86 ± 6.46 years. Most of the patients 125 (71.02%) were consisted of 30 to 50 years of age.
Among them the 176 patients, 92 (52.27%) were male and 84 (47.73%) were females. Male to female ratio comprised of
1.1:1. Results further revealed that 43(24.43%) patients showed asymptomatic Carotid artery intima-media thickness. Rest
there was no asymptomatic Carotid artery intima-media thickness in 133 (75.57%) patients.
Conclusion: This study determined that the frequency of asymptomatic Carotid artery intima-media thickness in patients
with type II diabetes mellitus is quite high.
Keywords: Asymptomatic, Carotid artery intima-media thickness, Type 2 diabetes.

insulin dependent DM or juvenile diabetes, type II or non-
insulin dependent DM or adult-onset diabetes and gestational
diabetes.1,2 Occurrence of diabetes mellitus is 10-14%
throughout world.2 Diabetes mellitus type 2 (formerly
noninsulin-dependent diabetes mellitus (NIDDM) or adult-
onset diabetes refers to a metabolic disorder. It is considered
as high blood glucose levels in the presence of comparative
insulin resistance and deficiency and in Type I disoder due
to ablolute insulin deficiency3. This critical insulin deficiency
is due to destruction of islet cells in pancreas.4

Destructive effects of hyperglycemia can be categorized as
macro-vascular complications. Macrovascular complications
include coronary artery disease, peripheral arterial disease,
and stroke. While micro vascular complications are diabetic
nephropathy, neuropathy and retinopathy.5 Altered platelet
morphology and functions have been found in diabetic
patients. This pathology is related to the pathological
processes. This pathological process poses high risk of
vascular disease.6 Diabetes Mellitus (DM) has emerged as
most prevalent non-communicable diseases worldwide.7 It
has become the fourth or fifth important cause of mortality
among high-income countries.7 From 2009 till 2034, count

INTRODUCTION:
Main types of diabetes mellitus (DM) includes: type I or
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of people with diagnosed and undiagnosed diabetes would
go on rise from 23.7 million to 44.1 million in United States.8

It is anticipated that by 2025 about 380 million people would
suffer from type 2 diabetes. Population having impaired
glucose tolerance in the world would count about 418
million.9 Major risk factor for cerebrovascular events is
stenosis of the internal carotid artery. Those individuals with
signs and symptoms of ischemic stroke plus a carotid stenosis
showed 50% high risks of a recurrent event. These patients
have a risk of stroke equal to 21% at 2 weeks after the first
transient Ischaemic stroke or stroke. Also, risk is 32% at 12
weeks.10 Asymptomatic Carotid artery intima-media thickness
is directly proportional to a higher risk of stroke. Recent
research revealed stroke risks of about 0.5% per year for
70% to 99% ACAS transient ischemic stroke patients.11

Therefore; the rationale of the study is to estimate the Carotid
artery intima-media thickness in our local diabetic patients.
The outcome of this study will be a parameter for developing
forthcoming research approaches. This will also guide us
for developing mechanisms of avoiding future cerebro-
vascular events in type 2 Diabetes Mellitus patients.
METHODOLOGY:
This descriptive, cross-sectional study was performed in
outpatient and indoor patients in Department of Medicine,
CMH Quetta cantonment from June 2018 to May2019 for
one year. Approval of Combined Military Hospital, Quetta
ethical committee has been obtained numbered IRB/019.
Sample Size was calculated by keeping 20.8% proportion
of carotid artery intima-media thickness in patients with
DM12 with 95% confidence interval and 6% margin of error
using World Health Organization (WHO) sample size
calculator. Hence 176 was the calculated sample size. Non-
probability, consecutive sampling technique was carried out
in both outpatient and indoor admitted patients. Informed
and written consent was taken from all patients included in
the study. Patients fulfilled inclusion criteria by history and
examination. Patients with type-II DM for two years duration,
without signs or symptoms of focal or global neurological
deficit, male and female with age range between 30 to 70
years, patients without target organ damage like retinopathy,
left ventricular hypertrophy and nephropathy were included
in study. Patients having history of using statins, fibrate
drugs, and multivitamins especially thiamine supplements,
diagnosed history of renal failure, diagnosis of decompensated
liver failure on medical records and laboratory investigations
were excluded from the study. Carotid artery ultrasonography
was done by an experienced specialist radiologist for the
vascular ultrasonography performed by Doppler. Carotid
artery intima-media thickness was assessed with a 7 MHz
B-mode ultrasound system. The IMT stands for the distance
between the foremost edges of the luminal echo to the inner
edge of the adventitia of the media. This distance were
measured during the diastolic phase. The B-mode scanning
procedure comprised the scanning of the right and left

common carotid arteries (3 cm before the carotid bifurcation).
It also includes the internal carotid artery 2 cm distally from
the carotid bifurcation. It was measured in mm and a value
exceeding 7mm was considered as carotid artery stenosis.
All data was endorsed on the Performa. Data entered and
analyzed in SPSS version 22. Mean + SD were calculated
for quantitative variables like age and extent of DM.
Frequencies and percentages were obtained for categorical
variables like gender and Carotid artery intima-media
thickness. Carotid artery intima-media thickness was stratified
among age, gender and duration of diabetes. It was performed
to calculate effect modifications by chi square test. The p
value of < 0.05 was considered as statistically significant.
RESULTS:
Age range was between 30 to70 years with mean age of
47.86 ± 6.46years. Main stream of the patients 125 (71.02%)
were among age 30 to 50 years as revealed in Table I. Total
patients were 176 patients out of which 92 (52.27%) were
male and 84 (47.73%) were females. Male to female ratio
is 1.1:1. Mean period of disease was 7.11 ± 3.89 years.
Asymptomatic Carotid artery intima-media thickness was
observed in 43 (24.43%) patients, whereas no evidence of
asymptomatic carotid artery intima-media thickness in 133
(75.57%) patient (Table II). Also, presence of asymptomatic
carotid artery intima-media thickness was calculated on age
groups. It was observed that there was no significant
difference between different age groups.  Stratification of
asymptomatic carotid intima-media thickness with respect
to age, gender and duration of diabetes mellitus type II is
shown in Table II. This study also showed no significant

Age (in years)
30-50
51-70
Total

N(%)
125(71.02)
51(28.98)
176 (100)

Table-I: Age distribution of patients (n=176).

Table II: Stratification of asymptomatic carotid artery intima-media
thickness with age, gender and duration of diabetes mellitus

30-50

51-70

Gender

Male

Female

Duration (years)

<5

>5

Age (years)
Asymptomatic carotid

artery stenosis P-value
Yes

32

11

Yes

21

22

Yes

23

20

No

93

40

No

71

62

No

74

59

0.572

0.604

0.805
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difference between male and female. Table III has shown
the distribution of asymptomatic carotid intima-media
thickness with reference to span of disease.
DISCUSSION:
Diabetes has been demarcated as an independent risk factor
for the occurrence of high-grade carotid artery intima-media
thickness in the general population.13 Type-II Diabetes (T2D)
carries a considerable risk factor for the advancement of
atherosclerosis. It is measured by increase in carotid intima-
media thickness (CIMT). It is expressed in length unit per
patient in 1 year. It is associated with the incidence of plaques
on the internal carotid artery in 1–2 years.14,15 We have
performed this study to estimate and determine the frequency
of asymptomatic carotid artery intima-media thickness in
patients with type II diabetes mellitus.
Age in this study ranged between 30 to70 years. Mean age
calculated as 47.86 ± 6.46 years. Most of the patients 125
(71.02%) were in range of 30 to 50 years of age. Among
176 patients, 92 (52.27%) were male and 84 (47.73%) were
females.  Male to female ratio remained 1.1:1. Asymptomatic
carotid artery intima-media thickness was observed in 43
(24.43%) patients. However, there was no evidence of
asymptomatic carotid artery intima-media thickness in 133
(75.57%) patients. In one study, 19.2% of diabetic patients
had significant carotid artery intima-media thickness
compared to 9% in non-diabetic patients.16 In another study,
20.8% of patients with Diabetes mellitus were reported to
have carotid artery intima-media thickness.12Asymptomatic
significant stenosis was lesser in few areas of the world such
as 1.2% from Austria,17 1.3% in Australia.,18 1.4% in
Netherlands,19 1.5% from Taiwan,20 and 2.1% from France.21

The incidence of asymptomatic significant carotid artery
intima-media thickness was found as being 5.4% in the
Dutch population,22 3.9% in Italians,23 4.6% from USA,24

and 4.2% from Russia.25Ethnicity and basic genetic makeup
with alteration from external factors such as diet, lifestyle,
and stress may contribute to this pathological process. This
study displayed an obvious increment in the risk (6.2 times)
of developing ICA stenosis with diabetes of more than 15-
year duration (OR = 6.2; 95% CI: 3.41–11.3).
In diabetic individuals, carotid artery disease is often noticed
at more advanced stages of the disease as compared with
the overall population. It is observed that in diabetic subjects,
the arteriosclerotic process grows at faster rate and much
earlier as compared to non-diabetic patients. Diabetic patients

remain asymptomatic for carotid artery disease for longer
periods. Diabetic patients have large volume atherosclerotic
plaques and are usually characterized by their large lipid
cores. This pathologic process leads to large remodeling
rates in the involved vascular segment. These segments have
thin fibrous caps with strong inflammatory process which
make them more susceptible to rupture. This process becomes
basis for an acute coronary event. Diabetic patients also
have additional extensive, diffuse and severe coronary artery
involvement. All above mentioned are features are associated
with a bad prognosis.  Multivariate analysis showed that
non-obstructive and even obstructive CAD analyzed by
coronary CTA points towards  prognostic indicators for
asymptomatic T2DM patients26. Prospective, long duration
clinical studies27, revealed that acceptable glycemic control
related with early management of other cardiovascular risk
factors. These cardiovascular risk factors include such as
obesity, hypertension and dyslipidemia. Their early
management is linked with lower morbidity and mortality
in diabetic patients. Precise screening methods are essential
for evaluating diabetic patients who are vulnerable for Stroke
development. It will lead to reduction of the cost and
morbidity related with conventional carotid angiogram.
Duplex Doppler ultra-sonography has been turned out
asbroadly recognized noninvasive screening method.28 In
routine patient follow up only symptomatic patients are
evaluated for carotid duplex examination. But fresh data
displays that those patients with asymptomatic carotid artery
stenosis of 60% or more have a reduced 5 years risk of
ipsilateral stroke on elective carotid endarterctomy.29 In the
context of these results, it has turned out to be an essential
to assess carotid artery disease in all Type 2 Diabetics. It
should be done in all diabetic patients whether they are
symptomatic or asymptomatic to evaluate cerebrovascular
disease. This will aid in risk stratification and developing
sophisticated management plan.
CONCLUSION:
This study concluded that the frequency of asymptomatic
carotid artery intima-media thickness in patients with type
II diabetes mellitus is fairly high. It is recommended that
proper screening should be carried out to estimate frequency
of asymptomatic carotid artery intima-media thickness
incidence in patients with type II diabetes mellitus. This
will help in reduction of their morbidity and will have
significant impact on mortality.

Table-III: Distribution of patients according to duration of DM
(n=176)

Mean ± SD = 7.11 ± 3.89 years

Duration (in years)

<5

>5

No. of Patients(%)

97 (55.11)

79(44.89)
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