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Abstract

The study was done to find out the left ventricular diastolic dysfunction in type 2 diabetes mellitus patients.

Methods After ethical consideration, Observation based Cross—Sectional study was conducted at R D Gardi Medical
College, Ujjain in 75 cases of type 2 diabetes mellitus. All the patients were subjected for routine investigations along with
HbAlc and 2D echocardiography for evaluation of the left ventricular function.

Results: Among 75 study cases, forty one (54.7%) had left ventricular diastolic dysfunction. The cases with left ventricular
diastolic dysfunction had a mean HbAlc of 8.48.There was significant correlation of left ventricular diastolic dysfunction
with HbAlc (p value of 0.001), With rise in HbAlc level there was increased involvement of the myocardium with
subsequent increase in severity of left ventricular diastolic dysfunction.

Conclusions: This study concludes that myocardial damage occurs before the appearance of clinical manifestations. Left
ventricular diastolic function is affected earlier than the systolic function and is an early marker of diabetic cardiomyopathy.
Early intervention and strict control of diabetes should be advised to all diabetes patients to prevent the early involvement of

the myocardium.

Introduction

Diabetes is known to mankind for the past 2500 years and
day by day it is increasing in an exponential manner
becoming the pandemic of modern era. India will have the
highest number of diabetic patients in the world by 2025
becoming the Diabetic capital of the world.*

The long—term effects of diabetes include development of
cardiomyopathy, retinopathy, nephropathy, neuropathy,
increased risk of peripheral vascular disease and
cerebrovascular accidents.*

Coronary artery disease is not the sole cause of cardiac
death in diabetic patients. Left ventricular dysfunction and
left ventricular hypertrophy are also implicated and unlike
coronary artery disease and are the ideal targets for
screening.”?

Ruber et al in 1972 first quoted about the diabetic
cardiomyopathy which was also supported by Framingham
study that showed heart failure being more common in
diabetics due to diabetic cardiomyopathy.*

The left ventricular diastolic dysfunction is considered as a
precursor of diabetic cardiomyopathy and has been
described as an early sign of diabetic heart muscle
involvement prior to the systolic dysfunction.®

Assessment of Diastolic Function Using Doppler

Doppler flow pattern in the left ventricular inflow tract just
beyond the mitral valve superficially resembles an, M-mode

tracing of the anterior mitral leaflet. There is rapid inflow in
the early diastole, decreased flow in the mid diastole and
subsequent increased in inflow with atrial systole.®

Doppler echo has been used to evaluate left ventricular
diastolic function. M-mode techniques have been used to
record the rate of relaxation of the left ventricular cavity.

T.V. Strok et al and Nishimura R.A. et al demonstrated that
Doppler echocardiography is the primary non-invasive
technique used for evaluating left ventricular diastolic
function in diabetes. Early diastolic flow is reduced and the
velocity following atrial contraction is increased in
diabetes.”

This phenomena has been quantitated in several ways. The
simple technique is to take a ratio of the peak velocity with
early filling or 'E' point and the peak velocity with atrial
filling or 'A" point. Normally the velocity at the 'E" point is
significantly higher than at the ‘A’ point.?

Regardless of age, however, normal diastolic function can
be characterized as the complete and efficient filling of the
left ventricle at physiologic pressures. This implies that an
abnormally high left atrial pressure is not required and that
the left ventricle can fill completely without an associated
abnormal increase in pressure during filling.

Various abnormalities in diastolic function, e.g. prolonged
isovolumic relaxation period, delayed mitral valve opening
and impairment in rapid diastolic filling, increased atrial
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contribution of LV filling, reduced E/A mitral ratio have
been characteristics findings.’

In 1993 A.K. Das et al studied type I patients and evaluated
diastolic dysfunction in found it in approximately 24% of
38 patients in absence of any CAD. E velocity, E/A ratio
and peak filling rate were the most altered parameters.™

Airaksinen et al used digitized M-Mode echocardiography
to study 36 young women with diabetes mellitus who were
free of clinical cardiac disease or hypertension.
Prolongation of early rapid filling was noted in 19 of these
women (53 %) which is a parameter for diastolic
dysfunction.**

In 1995 Figorini et al after his study in patients of diabetes
mellitus reached to a conclusion that patients who having
no evidence of cardiac disease had significant alteration in
E/A ratio and isovolumetric relaxation time.*

Abnormal diastolic function. 4%

It is classified into four grades according to the dominant
pathophysiology.

Grade | Stage Dominant pathophysiology

1 Impaired relaxation Delayed LV early diastolic active
relaxation Normal LA pressure Low
opening LA-LV pressure gradient
Reduced LV suction force

Delayed LV early diastolic active
relaxation Mildly elevated LA pressure
Low opening LA-LV pressure gradient
Reduced LV suction force
Noncompliant LV chamber (increased
stiffness) Diminished LV suction forces
High opening LA-LV pressure gradient
Elevated LA pressure (inflow by
“pushing” blood) Failing LA
contractility Responds positively to
preload reduction

Noncompliant LV chamber (increased
stiffness) Diminished LV suction forces
High opening LA-LV pressure gradient
Elevated LA pressure (inflow by
“pushing”  blood) Failing LA
contractility No improvement with
preload reduction

2 Pseudonormalization

3 Restrictive  filling
(reversible)

4 Restrictive filling
(irreversible)

Aims and Objectives
To find out the left ventricular diastolic dysfunction
Echocardiographically in study cases.

Material & Methods

This Observation based Cross—Sectional study was done R
D Gardi Medical College, Ujjain for a duration of 18
months in 75 cases of Type 2 Diabetes Mellitus.

Inclusion Criteria

Diabetic Patients in the age group 30-60years, with BP <
130/84 mm Hg in sitting posture on > 2 separate occasions
*Without prior history or symptoms suggestive of
hypertension, Coronary artery disease, valvular heart
disease or congestive cardiac failure.

Exclusion Criteria

e Any kind of acute complication of diabetes.

*Patients with BP of >130/84mmbhg.

Patients on antihypertensive medication.

*Past history of Myocardial infarction, unstable angina.
+Patients with Rheumatic Heart disease.

Observations & Results

All selected 75 study cases of type 2 DM, were subjected
for echocardiography to establish the evidence of left
ventricular diastolic dysfunction. In this study of seventy
five type 2 DM patients, left ventricular diastolic
dysfunction (LVDD) was present in forty one (54.7%)
included in Group A while in thirty four (45.3%) cases
LVDD was absent and were included in Group B. In the
present study in Group A, five (12.10%) cases were in 4"
decade and twelve (29.27%) in 5" while maximum twenty
four (58.53%) cases were in the 6™ decade. Whereas in
Group B twelve (35.29%) cases each were in the 4™ and 5™
decade. while ten (29.42%) cases in the 6™ decade. In the
present study in Group A the mean age is 50.41 yrs. with a
standard deviation of 8.02 while 44.59 yrs. in Group B. In
the present study in Group A, twenty two (53.6%) cases
were males while nineteen (46.34%) were females whereas
in Group B twenty (58.82%) cases were males and
fourteen (41.18%) cases were females. The male: female
ratio in Group A was 1.15:1 while that in Group B
1.42:1.In the present study in Group A, out of forty one
(100%) cases two (4.9%) were having HBAlc <6.4% and
three (7.3%) were having between 6.5-7% and thirteen
(31.77%) were having 7.1-8% and sixteen (39%) were
having 8.1-10% and seven(17.1%) were having HBAlc
>10% whereas in Group B out of thirty four (100%) cases
six (17.6%)were having HBAlc <6.4% and thirteen
(38.2%) were having between 6.5-7% and nine (26.5%)
were having 7.1-8% and six (17.6%) were having 8.1-10%
and there was no case having HBAlc >10%.table--In the
present study in Group A, eleven (26.84%) cases having
diabetes duration <5 years and fourteen (34.14%) were
having 5-10 years of diabetes duration and sixteen
(39.02%) were having diabetic duration of >10 vyears.
Whereas in Group B twenty two (64.70%) cases having
diabetes duration <5 years and nine (26.47%) were having
5-10 years of diabetes duration and three (8.83%) were
having diabetic duration of >10 years.

In the present study in Group A the mean Peak velocity of
early mitral flow E is 69.05 with a standard deviation of
8.71 while 75.29 in Group B with a standard deviation of
8.31.

In the present study in Group A the mean Peak velocity of
late mitral flow A is 65.32 with a standard deviation of
10.10 while 60.32 in Group B with a standard deviation of
7.82

In the present study in Group A the mean E/A Ratio is 10.8
with a standard deviation of 0.25 while 1.3 in Group B
with a standard deviation of .193
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In the present study in Group A the mean IVRT is 80.29
with a standard deviation of 7.15 while 77.26 in Group B
with a standard deviation of 3.02.

In the present study in Group A the mean LA Size is 3.14
with a standard deviation of 0.16 while 2.34 in Group B
with a standard deviation of 0.80

Table 1: Age wise distribution of cases

Table 5: Mean and SD of Echocardiographic
Parameters of LV Diastolic Dysfunction

Variable Group A Group B Significance levels
Mean | SD Mean | SD Mean | t p

diff value | Value
E 69.05 | 8.71 7529 | 831 | 6.245 | 3.15 0.002
A 65.32 | 10.10 | 60.32 | 7.82 | -4.99 | -2.35 | 0.021
E/A 1.08 0.25 1.3 0.26 | .193 3.22 0.002
Ratio
IVRT 80.29 | 7.15 7726 | 55 3.02 2.01 0.04
LA Size 3.14 0.16 2.34 0.31 | 0.80 14.05 | <0.001

Group A Group B

Age In | No. of Percentage No. of Percentage
Years cases cases
30-40 5 12.10 12 35.29
41-50 12 29.27 12 35.29
51-60 24 58.53 10 29.42
Total 41 100 34 100
Chi-square df p value
8.06 2 0.018
Table 2: Gender wise distribution of cases

Group A Group B
Gender No. of Percentage No. of Percentage

cases cases
Males 22 53.66 20 58.82
Females 19 46.34 14 41.18

41 100 34 100
Chi-square df p value
0.2 1 0.6

Table 3: Duration of Diabetes in Group A and Group B

Group A Group B
Duration Of Diabetes No | % No | %
<5Yrs. 11 26.84 22 64.70
5-10 Yrs. 14 34.14 26.47
>10Yrs 16 39.02 3 8.83
Total 41 100 34 100
Chi-square df p value
13.10 2 0.01

Table 4: Comparison of Hbalc in Group A and Group
B.

Group A Group B
HBAlc No % No %
<6.4% 2 49 6 17.6
6.5-7% 3 7.3 13 38.2
7.1-8% 13 317 9 26.5
8.1-10% 16 39 6 17.6
> 10% 7 171 0 0

41 100 34 100
Chi-square df p

value

20.04 4 <0.001
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Figure 1: Age wise distribution of cases of Group A and
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Figure 4: Mean A Velocity of Group A and Group B.

M GroupA HGroupB

13
12 108

1

08

06

04

02

0

MeanE/A Ratio

variability In Mean
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Figure 6: Mean IVRT of Group A and Group B
Conclusions

This study concluded that there is significant myocardial
damage in diabetes which occurs before the clinical
manifestations appear. Left ventricular diastolic function is
affected much earlier in type 2 DM patients than that in
normal healthy population and is affected earlier than
systolic function and is an early marker of Diabetic
Cardiomyopathy. Left ventricular diastolic function was
affected by age and more predominant in the 6" decade.
Left ventricular diastolic Function was affected more or less

equally in both genders. Prevalence of Left ventricular
diastolic dysfunction increased gradually with the rise in
HbAlc level. Duration of diabetes affects left ventricular
diastolic function and is more prevalent in patients of type 2
DM with longer duration of diabetes. The E velocity (p =
0.002), A velocity (p = 0.002), E/A Ratio (p = 0.002),
isovolumic relaxation time (p = 0.002) as well as the LA
size (p = 0.002) are significantly altered in the patients of
diabetic cardiomyopathy.
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