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INTRODUCTION
Cardio vascular diseases are the number one cause of 
death globally. In year 2016, 17.9 million people died from 
cardiovascular diseases that are 31% of all global death. Out 
of these 85% is due to stroke and heart attack. People who 
are at high risk need early detection and management to 
prevent these deaths.1 Cardio vascular diseases are clinical 
manifestation of atherosclerosis. Carotid arteries are the 
vessels which develop atherosclerosis in the presence of 
risk factor like hypertension and diabetes. Association 
between increase in thickness of intima-media of carotid 
artery and cardio vascular diseases are well established.(2) 
Independent of other risk factor a positive association exist 
between carotid intima media thickness and subsequent 
cardio vascular event.(3) However the relation between the 
progress of CIMT(carotid intima media thickness) and 
cardio vascular events are not clear. Goldberger ZD et al4 

has reported a positive association metaanalysis. But Lonenz 
MV et al and Costanzop et al.3,5 have reported no association 
between the two. Vijay Nambi and Llyod chambless et al6 
in his atherosclerosis risk in community study (ARIC) has 
concluded that carotid USG based carotid intima media 
thickness measurement and identification of plaque presence 
or absence improves coronary heart diseases predication 
risk. It has been observed that the thickness of carotid 
intima -media used to be significantly higher in diabetic and 
hypertensive patients.7,8 Hence Ultrasonographic evaluation 
of carotid intima media thickness is a non-invasive method 
to assess the manifestation of atherosclerosis and also used 
to predict the early stage of cardiovascular diseases. Keeping 
these in view we have deigned this study to measure the 
carotid intima media thickness in patients with hypertension 
and diabetes with hypertension to correlate between 
these groups and to know which group is more prone for 
cardiovascular diseases and atherosclerosis.

A B S T R A C T

Introduction: Ultrasonographic evaluation of carotid intima media thickness is a non-invasive method to assess the 
manifestation of atherosclerosis and also used to predict the early stage of cardiovascular diseases. Keeping these in view 
we have deigned this study to measure the carotid intima media thickness in patients with hypertension and diabetes with 
hypertension to correlate between these groups and to know which group is more prone for cardiovascular diseases and 
atherosclerosis.
Material and Methods: As per inclusion and exclusion criteria 120 patients were selected, with 60 patients each in 
hypertension (gr H) and hypertension with diabetes mellitus (gr HD) patients particulars like age, sex, weight, body mass 
index, fasting plasma glucose, and post prandial plasma glucose was estimated Serum total cholesterol, LDL, HDL and TG 
was also measured. HBA1C was also measured on all patients. For measurement of carotid in time media thickness we used 
Philips clear view 650 ultra sound with linear probe having 8MH 8 solution. Unpaired T test and chi square test was used for 
comparison of data and P value less than 0.05 were considered significant.
Result: Thickness of Rt. Common carotid in group H was 0.716+ 0.03mm and in group HD it was 0.8495+0.07 having P value 
0.0001.Thickness of carotid intima and media was 0.723+ 0.183 in group H in left carotid artery. But left carotid intima media 
thickness in group HD was 0.8495+ 0.07mm. The P value was 0.0001. The mean of carotid intima media thickness of right 
internal carotid artery in group H was 0.642+ 0.432 mm and the P value was 0.007.
Conclusion: CIMT was significantly higher in patient suffering from diabetes mellitus and hypertension then hypertension 
alone. This indicate that diabetes along with hypertension accelerate the atherosclerosis process. 
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MATERIAL AND METHODS
This was a cross sectional hospital based study conducted in 
the department of Radiology Konaseema institute of medical 
science Amalapuram, Andhra Pradesh form August 2016 to 
January 2019. Present study was approved by institutional 
ethics committee. A written informed consent was obtained 
from all patients before we enrol them for study.
Selection criteria of patients
Inclusion criteria
- Age 30 to 60 yrs
- Both sex
- Hypertension patients and patients with Hypertension 

and DM
Exclusion criteria
- Patient with complication of DM
- Type 1 DM
- Cardiovascular and respiratory Complication
- Pregnancy and lactation

Sample size and sampling method: Based on the data 
of previous studies regarding incidence and prevalence of 
disease, and assuming the power of study 80% and error 
0.03% sample size of calculated to be 609,10 we used purposive 
sampling for selection of sample.

Method: As per inclusion and exclusion criteria 120 patients 
were selected, with 60 patients each in hypertension (gr H) 
and hypertension with diabetes mellitus (gr HD) patients 
particulars like age, sex, weight, body mass index, fasting 
plasma glucose, and post prandial plasma glucose was 
estimated Serum total cholesterol, LDL, HDL and TG was 
also measured. HBA1C was also measured on all patients. 
Diagnosis of hypertension and diabetes was based on JNC 
8 and American diabetes association guidance.11,12 Blood 
pressure was measured by mercury sphygmomanometer.
For estimation glucose we used hexokinase method, total 
cholesterol was measured by Liebermann Bunchard reaction, 

Neri and fringe method was used for estimation of triglyceride, 
HDL concentration was measured by precipitation method. 
LDL was calculated by WHO formula LDL chol = total 
cholesterol - TG/5 – HDL (mg/dl). HbAlc was estimated 
by spectrophotometer. For measurement of carotid in time 
media thickness we used Philips clear view 650 ultra sound 
with linear probe having 8MH 8 solution.

STATISTICAL ANALYSIS
Data collected and tabulated on excel sheet for analysis of 
data we used SPSS version 16 software. Unpaired T test and 
chi square test was used for comparison of data and P value 
less than 0.05 were considered significant.

RESULT
As per inclusion and exclusion criteria 120 patient were 
enrolled for this study during two and half year of study 
period. Out of 120 patients, 60 patients were suffering from 
hypertension and remaining 60 patients were suffering from 
hypertension and diabetes mellitus.
In group (H) as per table I the mean age of the patient was 
49.76+ 7.69 yrs and group HD it was 49.12+ 9.58 years 
there was no significant difference between two groups with 
respect to age, the P value was 0.385629. Weight of the 
patient in two groups were 83.43+12.40 kg and 82+13.72 
kgs. Both the group were similar to each other with respect 
to weight of the patient (P=0.340). There was no significant 
difference between two group with respect to sex ratio (M:F= 
48:12 in group H, M;F= 44:16 in group HD) (p= 0.7453). 
Mean of body mass index was little higher in group HD that 
is 26.413+3.43 kg/ml then group H that is 25.94 + 2.76kg/
m2. Both groups are comparable to each other.
As per table -2 regarding comparison of metabolic parameters, 
between two group fasting plasma glucose was significantly 
higher in group HD than group H that is (131.5+ 13.12 mg/
dl vs 85.66 mg/dl). The P value was 0.0001.Post prandial 
plasma glucose was 129.46+10.42 mg/dl in group H but it 

Figure-1: Showing carotid intima media thickness of CCA(Common carotid artery) and ICA(internal carotid artery)

Variables Gr H Gr HD P value
Mean Age (Yrs) 49.76 ± 7.69 49.1 ± 9.58 0.385629
Weight (Kgs) 83.43±12.40 82 ± 13.72 0.340
Sex ratio M/F 48 44 0.387955 chi square state 0.7453

12 16
BMI(kg/m2) 25.94 ±2.76 26.413 ±3.42 0.285261

Table-1: Demography of patients in two groups.
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was 209.67+ 98.24 mg/dl group HD, which is significantly 
statistically (p=0.0001). The mean value HDL was 34.16+3.97 
mg/dl in group H, and 31.78+ 2.84 mg/dl in group HD. The 
P value was 0.077. The mean conc of LDL was 124.04+5.40 
mg/dl in group H and 154.69+19.44 mg/dl in group HD. 
The P value was 0.0081, which is significantly statistically. 
Total cholesterol mean conc in group H was 208.5 +22.32 
mg/dl and group HD it was 209.67+9.84 mg/dl. Which was 
significantly different from each other as P value was 0.018 
which is more than 0.05. In group H mean value of TG 
was180.20=7.76 mg/dl and in group HD it was 190 +9.01 
mg/dl. This difference in TG value is significantly statistically 
as P value is 0.018. Glycosylated haemoglobin (HBA1C) was 
4.68+ 0.3% in group H and 6.53+ 0.429% in group HD. The 
P value was 0.00001.Both group were comparative to each 
other respect to systolic and diastolic blood pressure as the P 
value was more than 0.05.
Regarding comparison of thickness of carotid intima and 
media, as per table-2 thickness of Rt. Common carotid 
in group H was 0.716+ 0.03 mm and in group HD it was 
0.8495 + 0.07 having P value 0.0001. Thickness of carotid 
intima and media was 0.723+ 0.183 in group H in left carotid 
artery. But left carotid intima media thickness in group HD 
was 0.8495+ 0.07mm. The P value was 0.0001. The mean 
of carotid intima media thickness of right internal carotid 
artery in group H was 0.642+ 0.432 mm and the P value was 
0.007. Similarly there was significantly difference between 
left common carotid artery intima media thickness between 
two groups as the P value was 0.002.

DISCUSSION
Carotid intima media thickness was evaluated in hypertensive 
and diabetes patient with hypertension by using ultrasound. 
Sixty patients were included in each group and study was 
conduction for two years and five months. Both the group 
were comparable to each other with respect to age, sex ratio 
and body weight, The P value was more than 0.05. This finding 
corroborates with the finding of Naseh G et al and E.S. Lee 
et al.9,13 The body mass index was little higher in diabetes 

group but not significant statistically this is supported by the 
work of Gayathri et al.14

Regarding comparisons of various metabolic parameters 
FPG and PPPG was significantly higher in diabetic group 
with P value more than 0.00001. This finding corroborates 
with the study of Basil, Okeahialam et al.15

Regarding the mean of lipid profile of two groups we have 
found that LDL, TG and total Chol was high in both groups 
but is significantly higher in diabetes plus hypertension 
group than hypertension alone. The mean value of HDL 
was also low in both groups but it was comparable to each 
other in both groups as the P value was 0.07. This finding 
is supported by the work of Maria matsagoura et al but not 
corroborates with the finding of Louise landby et al.16,17 There 
is no significant difference between mean of SBP and DBP 
in both groups.(P=0.22 for SBP and P= 0,732 for DBP). The 
study of Gomez mancos MA et al supports our study.18

Regarding thickness of common carotid artery on both 
sides, it is high in both groups but it is significantly higher 
in diabetes group than hypertensive group. Which supported 
by the work of E.J. lee et al, Gauarfm R et al. and Naseh 
G et al.9,13,14 Bonithon koppc et al in his study concluded 
that diabetes and hypertension is associated with increase in 
carotid intima media thickness. Together they increase the 
progress of thickness which supports our study.19 Naseh G 
et al and Malkinnon et al in his study found that internal 
carotid artery intima media thickness was higher in study 
group which support our study.9,20

Adaikkappan M, Sampath R et al from his study has stated 
that the intima media thickness of carotids as assessed by 
Ultrasonographic study was significantly increased in all 
hypertensive patients when compared with normotensives.21 
This finding support our study. Kota S K et al has stated that 
People with diabetes have higher CIMT than the healthy 
population and simultaneous hypertension is associated 
with independently and significantly related to CIMT. He 
has further concluded that CIMT can be used as a valuable 
routine screening tool for the evaluation of atherosclerosis in 
T2DM patients.22 This finding supports our study.

Variables Gr H Gr HD P value
FPG (mg/dl) 85.66±15.544 131.5±13.12 0.00001
PPBG (mg/dl) 129.46±10.42 209.67±9.824 0.00001
HDL (mg/dl) 34.16±3.97 31.78±2.84 0.077
LDL (mg/dl) 124.04±5.40 154.69±19.44 0.0081
CHOL (mg/dl) 208.5±22.32 232.46±23.76 0.018477
TG (mg/dl) 180.20±7.76 190±9.01 0.0039
HbAlc (%) 4.68±0.39 6.53±0.429 0.00001
SBP (mm of HG) 151.167±8.44 152.896±8.94 0.2278
DBP (mm/HG) 96.42±6.78 95.682±7.32 0.0732

Table-2: Comparison of metabolic parameters in two groups.

Carotid artery  Gr H Gr C HD P value
Common Carotid (mm) Rt 0.716±0.03 0.8495±0.07 0.0001

Lt 0.723±0.183 0.8843±0.057 0.0001
Internal Carotid (mm) Rt 0.642±0.432 0.824±0.43 0.007

Lt 0.682±0.392 0.782±0.43 0.002
Table-3: Comparison of Carotid intima media thickness in both groups.
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CONCLUSION
In present study we conclude that patient suffering from 
diabetes and hypertension and hypertension alone have 
dyslipidaemia. The carotid intima media thickness was high 
in both groups in both common carotid and internal carotid 
artery. CIMT was significantly higher in patient suffering 
from diabetes mellitus and hypertension then hypertension 
alone. This indicate that diabetes along with hypertension 
accelerate the atherosclerosis process. 
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