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Abstract: 

Introduction:  Carotid intima-media thickness (IMT) is widely used as a noninvasive marker for atherosclerotic disease and is 

associated with increased risk of CVD. With this background the present study was planned to see effects of hypertension on 

carotid artery IMT in type II diabetes subjects in western Mahatrashtra . 

Materials and methods: Sixty patient admitted in medicine wards are included in this study over a period from July 2012 to 

September 2014 are included in this study. All patients were examined in supine position with neck extended with a pillow under 

the shoulder. Ultrasonography of the common carotid artery, carotid bifurcation, and internal carotid artery of the left and right 

carotid arteries was performed with a 7.5-MHz linear-array transducer (Siemens Acuson x300). 

Observations and results:  In non-hyperplasia group diabetic were 12.72% while diabetic were 23.08% in hyperplasia group. 

These shows that diabetic were higher in hyperplasia group while non-diabetic were higher in non-hyperplasia group. However 

this difference was not statistically significant as the p value is more than 0.05. 

In non-hyperplasia group hypertensive were 31.91% while hypertensive were 92.31% in hyperplasia group. These shows that 

hypertensive were higher in hyperplasia group while non-hypertensive were higher in non-hyperplasia group. This difference was 

statistically significant as the p value is less than 0.001. 

Conclusion: Patients having a history of hypertension and higher serum GGT level had higher chances of Hyperplasia. 

Hypertension and higher GGT are significant predictor of hyperplasia of CIMT. 
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Introduction:  

Carotid intima-media thickness (IMT) is widely used 

as a noninvasive marker for atherosclerotic disease 

and is associated with increased risk of CVD (1-

3).Measurement of carotid IMT is being increasingly 

used as a non invasive marker of atherosclerosis. 

Alternatively a much more dramatic acute clinical 

event such as myocardial infarct, cerebrovascular 

accident may be the first manifestation of 

atherosclerosis. Carotid intima-media thickness 

(IMT) is a noninvasive predicator of atherosclerosis. 

IMT can also be extensively used to examine stage of 

atherosclerosis. With this background the present 

study was planned to see effects of hypertension on 

carotid artery IMT in type II diabetes subjects in 

western Maharashtra. 

Materials and methods 

Sixty patient admitted in medicine wards are included 

in this study over a period from July 2012 to 

September 2014 are included in this study. “Institute 

Ethics Committee Clearance was obtained before 

start of Study”. 
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Inclusion criteria 

Sixty patients who had normal liver function test 

(aspartate aminotransferase, alanineaminotransferase 

and alkaline phosphatase) were consecutively 

enrolled in this study. Patient between the age group 

of 45-70 years randomly selected irrespective of sex, 

duration, glycemic control with or without 

hypertension and with or without diabetic 

macrovascular complication with normal liver 

function tests. 

Exclusion criteria 

1. Age>70years.  

2. Chronic alcoholic (>30g/day).  

3. Pregnant women.  

4. Active or chronic Renal/liver disease.  

5. Patient on ocp and long term steroids or any 

hepatotoxic drug.  

Documented coronary or peripheral artery disease 

Investigations: 

All patients who fulfilled inclusion criteria underwent 

carotid Doppler. Blood was withdrawn from all 

patients for creatinine, hemoglobin, mean corpuscular 

volume, fasting lipid profile, fasting blood 

sugar,serum GGT .All patients underwent ECG to 

look for evidence of ischemic heart disease.  

Evaluation ofIntimal Media Thickness: 

All patients were examined in supine position with 

neck extended with a pillow under the shoulder. 

Ultrasonography of the common carotid artery, 

carotid bifurcation, and internal carotid artery of the 

left and right carotid arteries was performed with a 

7.5-MHz linear-array transducer (Siemens Acuson 

x300). 

Statistical Analysis 

Statistical analyses were performed with SPSS 

software (Statistical Package for the Social Sciences, 

version 10.0, SSPS Inc., and Chicago, Illinois). 

Observations and results:  

Table 1: Association of Diabetes and carotid hyperplasia 

 Carotid ultrasonography     

H/O of Diabetics 

    

Total P value 

 

No Hyperplasia % 

Hyperplasia 

% 

 

    

 

present 

   

       

        

Yes 6 12.77 3 23.08 9   

      

0.357

 

No 41 87.23 10 76.92 51 

 

  

        

 47  13  60   

        

 

P value is calculated using Chi-square test at 95% CI; p value <0.05 is significant 
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In non-hyperplasia group diabetic were 12.72% while 

diabetic were 23.08% in hyperplasia group. These 

shows that diabetic were higher in hyperplasia group 

while non-diabetic were higher in non-hyperplasia 

group. However this difference was not statistically 

significant as the p value is more than 0.05. 

 

Table 2: Association of h/o hypertension and carotid hyperplasia 

 

 Carotid ultrasonography     

        

H/o Hypertension No Hyperplasia % 

Hyperplasia 

% Total P value 

 

present 

 

       

        

Yes 15 31.91 12 92.31 27 <0.001  

        

No 32 68.09 1 7.69 32   

        

 47  13  60   

        

 

P value is calculated using Chi-square test at 95% CI; p value <0.05 is significant 

In non-hyperplasia group hypertensive were 31.91% 

while hypertensive were 92.31% in hyperplasia 

group. These shows that hypertensive were higher in 

hyperplasia group while non-hypertensive were 

higher in non-hyperplasia group. This difference was 

statistically significant as the p value is less than 

0.001. 

Discussion 

In present study mean Carotid Intima Media 

Thickness (CIMT) was 0.54mm with standard 

deviation of 0.26 mm. A study by Lim TK et al(4) 

measured IMT at the bifurcation and at the common 

carotid artery (CCA). The upper limits (97.5 

percentile) of IMT at CCA for participants age 35 to 

39, 40 to 49, 50 to 59, and 60 years or older were 

0.60, 0.64, 0.71, and 0.81 mm, respectively, whereas 

for that at bifurcation were 0.83, 0.77, 0.85, and 1.05 

mm, respectively. 

Out of total 60 patients 27 (45%) had history of 

hypertension while 10 (16.7%) had history of 

diabetes. In non-hyperplasia group hypertensive were 

31.91% while hypertensive were 92.31% in 

hyperplasia group. These shows that hypertensive 

were higher in hyperplasia group while non-

hypertensive were higher in non-hyperplasia group. 

This difference was statistically significant as the p 

value is less than 0.001. 

Present study found no statistically significant 

difference in mean FBS and PPBS in hyperplasia 

group and non-hyperplasia group. (p >0.05) In non-

hyperplasia group diabetic were 12.72% while 

diabetic were 23.08% in hyperplasia group. These 
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shows that diabetic were higher in hyperplasia group 

while non-diabetic were higher in non-hyperplasia 

group. However this difference was not statistically 

significant as the p value is more than 0.05. Similar 

results were not observed by other researchers. In a 

study by Nuti M et al,(68) it was found that fasting 

plasma glucose was significantly associated with 

GGT level. 

In a study by Nuti M et al (5) cross-sectional 

evaluation of a large and rather heterogeneous group 

of hypertensive and/or diabetic patients widely 

affected by CVD shows a lack of association between 

circulating GGT levels and CIMT, a surrogate 

measure of systemic atherosclerosis. (6) This negative 

result was immediately evident in men and emerged 

quite clearly in women after accounting for the older 

age of those with higher GGT. That demographic 

influence was consistent with previous reports(7) of 

trends toward declining values in elderly males 

whose large representation in our sample may explain 

why age and GGT showed a different association 

profile between sexes. One might also ask whether 

the effect of statins on liver enzymes(8)) might have 

contributed to the divergent pattern, but this is 

unlikely since statin treatment did not differ by GGT 

levels in males, and was appropriately more frequent 

in older females with higher GGT levels.  

The strength of these findings is augmented when 

contrasted with the carotid thickening that 

characterized patients with a history of CVD, a 

reassuring piece of evidence in agreement with the 

concept of carotid imaging as an indicator of the 

atherosclerotic burden across different vascular beds.  

Conclusion 

Patients having a history of hypertension and higher 

serum GGT level had higher chances of Hyperplasia. 

Hypertension and higher GGT are significant 

predictor of hyperplasia of CIMT. 
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