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INTRODUCTION 

Various studies have shown that the type 2 diabetes 

mellitus (T2DM) is associated with increased 

cardiovascular morbidity and mortality.1 The diabetes is 

considered to be an important risk factor for 

cardiovascular related disease like heart failure, 

peripheral arterial insufficiency and microvascular 

complications.2  It has found that as over 75% of all 

diabetic patients die from cardiovascular events.3 

The mechanism involved in the association of diabetes 

and heart failure is still under research. The relation of 

higher risk of diabetes patients to atherosclerosis and 

microvascular dysfunction has been found.4,5 Further 

other factors that attribute to the association are 
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deposition of interstitial myocardial fibrosis and specific 

neurohumoral dysregulations.6-8 

In T2DM, the abnormalities in diastolic function, which 

is the early indication of diabetic cardiomyopathy is 

assessed by conventional methods, and also by tissue 

Doppler imaging (TDI). Doppler imaging is relatively 

new echocardiography tool and it is based on the 

measurement of wall motion velocities.9-11 Many 

researches have shown that it is better suited for 

evaluating LV dysfunction and to assess the early 

impairment of cardiac performance in diabetic 

patients.12,13 In its early stage, diabetic cardiomyopathy is 

characterized by left ventricular diastolic dysfunction 

(LVDD).14  

The aim of the present study is to detection and 

evaluation of left ventricular diastolic dysfunction in 

asymptomatic T2DM patients by tissue doppler imaging. 

METHODS 

Study participants 

The present study is a cross-sectional study. About 100 

type 2 diabetes mellitus patients in the age group of 35 to 

60 years who have attended general medicine out-patients 

department, Tagore Medical College and Hospital for a 

period of 6 months were selected for the study. The 

patients with valvular heart disease,  ischemic heart 

disease, hypertensive heart disease, congestive heart 

failure and overt renal disease were excluded from the 

study. 

Echocardiography (using Siemens – Acuson NX3 Elite - 

system equipped with TDI technology) was performed to 

all subjects in the left lateral position and 2D M- mode. 

Doppler techniques were used for measurement of the 

following parameters – left ventricular end-diastolic 

diameter (LVEDD), left ventricular end-systolic diameter 

(LVESD), ejection fraction (EF), left ventricle posterior 

wall (LVPW), left atrium (LA) size as well as exclusion 

of any wall motion abnormalities. Transmitral flow 

pattern was assessed using PW Doppler across the mitral 

inflow tract, two waves were measured: the early E wave 

corresponding to early ventricular filling and A wave 

which reflect atrial contraction were typically measured 

by placing a sample volume at the mitral leaflet tips in 

the four-chamber apical view. Tissue Doppler imaging of 

mitral annular velocity was obtained by placing a 5 mm 

sample volume over the lateral and septal mitral annulus. 

Systolic S' (Sa), early diastolic E (Ea) and the late 

diastolic velocities A' (Aa) were measured.15 

Statistical analysis 

All the data were analysed using SPSS version 20. The 

descriptive statistics like mean and standard deviation 

were performed for various variables. The ANOVA was 

performed to compare the mean values of different 

groups. The Mc Nemar test was done to compare the 

values of E/A and E/Ea among the same patients.  

RESULTS 

A total of 100 patients were selected for the present study 

among which 39 were male and 61 were female (Table 

1). 

Table 1: Gender wise distribution of patients. 

Gender Number 

Male 39 

Female 61 

Total 100 

There were a greater number of patients between age 

group of 41 to 60 (Table 2).  

Table 2: Number of patients in different age groups. 

Age groups Number 

35 to 40 13 

41 to 50 35 

51 to 60 52 

Total 100 

The Table 3 gives the various values of E/A ratio and 

E/Ea ratio among diabetic patients. The E/A ratio ranged 

from 0.5 to 2 with a mean value of 1.04±.33 and E/Ea 

ratio ranged from 1.59 to 14.67 with a mean value of 

8.25±2.26.  

Table 3: Measurements of E/A ratio and E/Ea ratio 

among diabetic patients. 

Parameter Minimum Maximum Mean±SD 

E/A ratio 0.50 2.00 1.04±0.33 

E/Ea ratio 1.59 14.67 8.25±2.26 

When the gender wise analysis was done, there is no 

statistically significant difference (p>0.05) in the values 

of both the E/A ratio and E/Ea ratio between male and 

female (Table 4). 

When a comparison was made to find the difference in 

different age groups, the results showed that there is no 

significant difference in the values of both the E/A ratio 

and E/Ea ratio between different age groups (Table 5). 

By E/Ea ratio, 46 patients were normal, 25- Grade I, 29- 

Grade II, 0- Grade III. (Table 6).     

When E/A ratio is taken into consideration, 77- normal, 

20- Grade I, 0- Grade II,   3- Grade III (Table 7). 

When conventional and tissue doppler echocardiography 

were taken into consideration, 31 patients showed  

normal. However, none of patients showed Grade I, II 
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and III by both the technique (Table 8) which is statistically significant.                                                                                                                                          

 

Table 4: Gender wise measurements of E/A ratio and E/Ea ratio among diabetic patients. 

Gender Number Parameter Minimum Maximum Mean±SD Significance value 

Male 39 
E/A ratio 0.51 2.00 1.07±0.38 

p>0.05 
E/Ea ratio 4.57 13.60 7.74±1.92 

Female 61 
E/A ratio 0.50 1.83 1.01±0.29 

E/Ea ratio 1.59 14.67 8.57±2.40 

Table 5: Age groupwise measurements of E/A ratio and E/Ea ratio among diabetic patients. 

Age group Number Parameter Minimum Maximum Mean±SD Significance value 

35 to 40 13 
E/A ratio 0.83 2.00 1.46±0.30 

p>0.05 

E/Ea ratio 5.93 8.63 7.19±0.89 

41 to 50 35 
E/A ratio 0.74 1.83 1.08±0.27 

E/Ea ratio 5.29 12.75 8.78±1.98 

51 to 60 52 
E/A ratio 0.50 1.51 0.91±0.23 

E/Ea ratio 1.59 14.67 8.11±2.58 

 

Table 6: Number of diabetic patients in different 

grades by measurement of E/Ea ratio. 

Grades Number 

Less than 8 (Normal) 46 

8 to 9 (Grade I) 25 

9 to 14 (Grade II) 29 

Above 14 (Grade III) 0 

Total 100 

 

 

Table 7: Number of diabetic patients in different 

grades by measurement of E/A ratio. 

Grades Number 

Normal 77 

Less than 0.8 (Grade I) 20 

0.9 to 1.5 (Grade II) 0 

Above 1.6 (Grade III) 3 

Total 100 

Table 8: Comparison of measurements of E/A ratio and E/Ea ratio among diabetic patients. 

 
E/A measurement  

Significance value 
Normal Grade I Grade II Grade III Total 

E/Ea 

Measurement 

Normal 31 14 0 1 46 

p˂0.05 
Grade I 23 0 0 2 25 

Grade II 23 6 0 0 29 

Grade III 0 0 0 0 0 

 Total 77 20 0 3 100  

 

DISCUSSION 

The elevated levels of blood sugar in diabetes patients is 

considered to be one of the causations of cardiovascular 

diseases.16  Hyperglycaemia may lead to the formation of 

non-enzymatic glycation of tissue proteins, lipids, and 

deoxyribonucleic acid (DNA) to form irreversibly bound 

advanced glycated end products.17   

These products may also be formed in heart tissues 

leading to various abnormalities. The LV diastolic 

dysfunction has been identified to be the first stage of the 

diabetic cardiomyopathy.18 Hence it is advisable to 

evaluate LV diastolic dysfunction in diabetic individuals.  

In the present study an attempt has been made to evaluate 

conventional versus tissue Doppler Echocardiography to 

identify the LV diastolic dysfunction in diabetes patients 

with no symptoms of heart failure. Many such similar 

studies have been conducted only in symptomatic non-

diabetic individuals.  
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Currently Cardiac catheterization with simultaneous 

pressure and volume measurements is considered to the 

gold standard procedure for assessing LV diastolic 

dysfunction. The main drawback is that it is invasive 

procedure and cannot be performed in many patients. In 

recent days, the tissue doppler imaging has been used to 

find the LV diastolic dysfunction. However, its 

superiority with conventional echocardiography is still 

questionable.  

In the present study, the Grade II results are highly 

variable between the two techniques. The Grade II 

diastolic dysfunction, which is also called as pseudo-

normal pattern, is very difficult to diagnose.19  

The pulmonary vein doppler is helpful but sometimes 

difficult to read, most often detected by other parameters 

like left ventricular hypertrophy, history etc. The advent 

of tissue doppler has made the diagnosis of Grade II 

diastolic dysfunction easier now. 

The results of the present study have shown that both the 

techniques have identified the LV dysfunction in diabetic 

patients except with few discrepancies.  

In certain studies, the tissue doppler imaging is found to 

be more sensitive than the conventional doppler. 

However, some studies have shown that both the 

techniques did not differ significantly.20 
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