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Abstract

Aim: Assessment of left ventricular diastolic function by transmitral doppler and Left atrial volume estimation.

Materials and Method: This perspective cross sectional study was conducted at AVBRH, INMC, Sawangi, Wardha, which is an
850 Bedded hospital with facilities for tertiary care. The study was carried out in 200 patients (100 cases and 100 controls) Study
Group comprised of patients with risk factors like diabetes mellitus, hypertension and ischemic heart disease. Control group were
devoid of any risk factors.

Results: In our study we found that mean efa ratio in the study group was 0.93 + 0.13 while that in the control group is 1.14 +
0.11. The difference was statistically significant. (p = 0.0001), Mean e wave deceleration time (DT) in the study group was
150.26 + 13.88 while that in the control group is 138.71+ 13.79 and the difference between these two groups was statistically
significant. ( p = 0.000) , and Mean isovolumetric relaxation time (IVRT) in the study group was 95.44 + 9.74 while that in the
control group is 86.50 + 8.90 and the difference between these two groups was statistically significant. ( p = 0.000), Mean left
atrial (LA) volume in the study group was 29.38 + 2.34 while that in the control group was 26.01 + 1.41 and the difference
between these two groups was statistically significant.

Conclusion: The study of transmitral Doppler and 2 D echo variables revealed that, e/a ratio, e wave DT, IVRT, LA volume
demonstrated significant change towards abnormal in subjects with presence of risk factors i.e. HT, DM, IHD either single or
multiple. As regards the two modalities (Transmitral doppler and 2 D Echo) it was observed that both are equally effective in

detecting LV diastolic function abnormalities.
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Introduction

Left ventricular diastolic dysfunction (DD) is
defined as the inability of the ventricle to fill to a
normal end-diastolic volume, both during exercise as
well as at rest, while left atrial pressure does not exceed
12 mm Hg.%? Diastolic dysfunction refers to abnormal
mechanical properties of the myocardium and includes
abnormal LV diastolic distensibility, impaired filling,
and slow or delayed relaxation.

The common causes of LV diastolic dysfunction are
hypertrophy and ischemia, but several other conditions
may cause heart failure in the presence of a normal LV
ejection fraction (HFNEF). Patients with DD suffers
from paroxysmal dyspnoea and “unexplained"
pulmonary oedema with a normal ejection fraction.*®)

Thirty to fifty percent of patients hospitalized for
heart failure present with diastolic dysfunction.(5-9
Assessment of left ventricular diastolic function is an
essential component of the echocardiography
examination in patients with dyspnoea or with the
clinical syndrome of heart failure. Diastolic dysfunction
with a preserved LV ejection fraction is seen in almost
half of patients presenting with symptoms consistent
with heart failure. These patients with primarily
“diastolic heart failure” are often older and have co
morbid conditions, such as hypertension, diabetes, or
obesity. Others will have pericardial constriction or an
underlying hypertrophic, restrictive or infiltrative
cardiomyopathy.

There are four basic echocardiographic patterns of
diastolic dysfunction. The mildest form (Grade 1) is
called an abnormal relaxation pattern. Grade 1l diastolic
dysfunction (moderate) is called pseudonormal filling
dynamics. There is considered moderate diastolic
dysfunction and is associated with elevated left atrial
filling pressures. Grade I11 and 1V diastolic dysfunction
are called restrictive filling dynamics. These are both
severe forms of diastolic dysfunction and patients tend
to have advanced heart failure symptoms.

The transmitral inflow Doppler velocities reflect the
relationship between LA and LV pressures during
diastole and provide the initial primary assessment of
diastolic filling. The measurements are typically obtained
using pulsed and continuous wave Doppler at the mitral
valve leaflet tips in the apical four-chamber view. The
peak velocities of the early rapid filling (E) wave, the late
filling atrial contraction (A) wave, the E/A wave ratio,
and the E-wave deceleration time (DT) determine the
diastolic mitral filling pattern. Additional measurements
include the A-wave duration and the isovolumic
relaxation time (IVRT), which is obtained by
simultaneous display of the end of aortic ejection and the
onset of mitral inflow using continuous wave or pulsed
wave Doppler interrogation through the LV outflow
tract.*®

Till date very few studies have compared Doppler
modality (transmitral Doppler) and 2-d ECHO. Hence
this study had been undertaken in order to assess and
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compare the LV diastolic function by Doppler modality
(transmitral Doppler) with 2-D ECHO (LA volume).
An attempt was also made to assess their sensitivity in
early prediction of LV diastolic function abnormalities
in various age groups as well as in presence or absence
of disease.

Material and Method

The study was conducted at Rural Medical College
Hospital, Wardha which is a 1400 Bedded hospital with
facilities for tertiary care after taking approval of
institutional ethical committee.

This was a prospective cross sectional study with
control group. The study was carried out in 200
subjects. (100 cases and 100 controls). Duration of the
study was 2 years.

Detailed history was obtained and clinical
examination was done. Past history of illness and risk
factors like DM, HTN, IHD were noted. Treatment
history was taken. Then the 2D echocardiography was
done.
2D echo assessments
Normal pattern: In healthy, young, disease-free
individuals the E-wave exceeds the A-wave, and
therefore the E/A ratio is more than 1.

Impaired left ventricle relaxation pattern: Prolonged
isovolumetric relaxation time (> 200 ms) and
deceleration time (> 220 ms), decreased E-wave
velocity and increased A wave, this produces an E/A
ratio <1.

Pseudonormal left ventricular filling pattern: E /A
ratio of 1-1.5 and a normal deceleration time (160-200
ms).

Restrictive left ventricle filling pattern: E/A ratio >2,
shortened  deceleration time (<160 ms) and
isovolumetric relaxation time (<70 ms).

LA Volume: As per, observational studies LA volume
index > 34 mL/m? is an independent predictor of death,
heart failure, atrial fibrillation, and ischemic stroke.®?

Observation and Results

Table 1: Comparison of e/a ratio of study and
control group

Group N Mean Std. Std.
Deviation Error
Mean
Control 100 1.14 0.11 0.01
Study 100 0.93 0.13 0.01
P =0.000, S

Table 2: Comparison of e wave dt of study and
control group
Descriptive Statistics

Group N Mean Std. Std.

Deviation Error

Mean

Control 100 | 138.71 13.79 1.37

Study 100 | 150.26 13.88 1.38
P =0.000, S

The present study shows mean e wave dt of 100
patients of control group is 138.71 + 13.79 and of study
group mean e wave dt of 100 patients is 150.26 +
13.88.This difference was found to be statistically
significant.

Table 3: Comparison of IVRT of study and control

group

Group N Mean Std. Std.

Deviation Error

Mean

Control 100 | 86.50 8.90 0.89

Study 100 | 95.44 9.74 0.97
P =0.0000

Table 4: Comparison of LA volume of study and

control group
Group N Mean Std. Std.
Deviation Error
Mean
Control 100 | 26.01 1.41 0.14
Study 100 | 29.38 2.34 0.23
P =0.0000

Table 5: Associated risk factors in study group

Risk Factors No of patients | Percentage(%o)
Diabetes Mellitus 20 20
Diabetes, 6 6
Hypertension

Diabetes, 8 8
Ischaemic  heart

disease

Diabetes, 3 3
hypertension,

ischaemic heart

disease

Hypertension 39 39
Hypertension, 11 11
ischaemic heart

disease

Ischaemic heart 13 13
disease

Total 100 100.00
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Discussion

In our study we found that mean e/a ratio in the
study group was 0.93 + 0.13 while that in the control
group is 1.14 + 0.11. The difference was statistically
significant. (p = 0.0001), signifying that Mean e/a ratio
is significantly lesser in patients having risk factors as
compared to patients having no risk factor, irrespective
of age. In subgroup analysis difference of mean e/a
between patients having risk factors as compared to
patients having no risk factor in both < 40 yrs age group
(0.93 £0.13 Vs 1.14 £ 0.11) and > 40 years age group
(094 + 0.13 Vs 1.14 + 0.11). (p = 0.001) was
statistically significant.

In our study, Mean e wave DT in the study group
was 150.26 + 13.88 while that in the control group is
138.71+ 13.79 and the difference between these two
groups was statistically significant. (p = 0.000)
signifying that Mean e wave DT is significantly higher
in patients having risk factors as compared to patients
having no risk factor, irrespective of age. In subgroup
analysis difference of mean e wave dt between patients
having risk factors as compared to patients having no
risk factor in both < 40 yrs age group (150.76 + 11.06
Vs 137.36 + 13.09) and > 40 years age group (149.76 +
16.32 Vs 140.06 + 14.45). (p = 0.002) was statistically
significant.

The Mean IVRT in the study group was 95.44 +
9.74 while that in the control group is 86.50 + 8.90 and
the difference between these two groups was
statistically significant. (p = 0.000), signifying that
Mean IVRT is significantly higher in patients having
risk factors as compared to patients having no risk
factor, irrespective of age. In subgroup analysis
difference of mean IVRT between patients having risk
factors as compared to patients having no risk factor in
both < 40 yrs age group (94.92 + 10.42 Vs 86.80 +
8.31) and > 40 years age group (95.96 + 9.10 Vs 86.20
+9.53). (p = 0.001) was statistically significant.

The Mean LA volume in the study group was
29.38 £ 2.34 while that in the control group was 26.01
+ 1.41 and the difference between these two groups was
statistically significant. (p = 0.000), signifying that LA
volume is significantly higher in patients having risk
factors as compared to patients having no risk factor,
irrespective of age. In subgroup analysis Mean LA
volume difference between patients having risk factors
as compared to patients having no risk factor in both <
40 yrs age group (29.70 £ 2.69 Vs 26.06 + 1.60) and >
40 years age group (29.06 + 1.89 Vs 25.96 + 1.19). (p =
0.001) was statistically significant.

Without taking into consideration the effect of
ageing on LV diastolic function, which is physiological,
our study amply indicates that irrespective of age, the
LV diastolic function parameters get affected by the
presence of risk factors 39% of patients in the study
group had hypertension, 20% has DM, 13% has IHD,
11% has HT + IHD, 8% has DM + IHD, 6% has DM +
HT and 3% has DM + HT + IHD.

Conclusion

The study of transmitral Doppler and 2 D echo
variables revealed that, all of them, namely e/a ratio, e
wave dt, ivrt, la volume demonstrated significant
change towards abnormal in subjects with presence of
risk factors i.e. HT, DM, IHD either single or multiple.
Therefore, aggressive stratification and treatment of
risk factors would go a long way in prevention or
amelioration of LV function in particular and
cardiovascular morbidity in general. This appears to be
the need of the hour. This would greatly reduce the
health care burden. Further studies would be necessary
to validate and throw more light on our study findings.

References

1. Vasan RS, Benjamin EJ, Levy D. Prevalence, clinical
features and prognosis of diastolic heart failure: an
epidemiologic  perspective. J Am Coll Cardiol.
1995;26:1565-1574.

2. Kitzman DW, Little WC, Brubaker PH, Anderson RT,
Hundley WG, Marburger CT, Brosnihan B, Morgan TM,
Stewart KP. Pathophysiological characterization of
isolated diastolic heart failure in comparison to systolic
heart failure. JAMA 2002;288:2144-50.

3. Rodeheffer R, Miller W, Burnett J: Pathophysiology of
circulatory failure. In Mayo Clinic Practice of Clinical
Cardiology 3rd edition. Edited by: Giuliani E, Gersh B,
Megoon M, Hayes D, Schaff H. Mosby 1996;556-58.

4. Kramer K, Kirkman P, Kitzman D, Little WC.: Flash
pulmonary edema: association with hypertension and
reoccurrence despite coronary revascularization. Am
Heart J 2000;140:451-5.

5.  Givetz M, Colucci W, Braunwald E: Clinical aspects of
heart failure; Pulmonary edema, High-output failure. In
Braunwald's Heart Disease 7th edition. Edited by: Zipes
D, Libby P, Bonnow R, Braunwald E. Elsevier
Saunders2005;541-43.

6. Bonow RO, Udelson JE. Left ventricular diastolic
dysfunction as a cause of congestive heart failure.
Mechanisms and management. Ann Intern Med
1992;117:502-10.

7. Soufer R, Wohlgelernter D, Vita NA et al. Intact systolic
left ventricular function in clinical congestive heart
failure. Am J Cardiol 1985;55:1032-6.

8. Aguirre FV, Pearson AC, Lewen MK et al. Usefulness of
Doppler echocardiography in the diagnosis of congestive
heart failure. Am J Cardiol 1989;63:1098-102.

9. Senni M, Tribouilloy CM, Rodeheffer RJ et al.
Congestive heart failure in the community: a study of all
incident cases in Olmsted County, Minnesota, in 1991.
Circulation 1998;98:2282-9.

10. Graves EJ, Gillum BS. 1994 summary: National Hospital
Discharge Survey. Adv Data 1996;0ct 3(278):1-12.

11. Glantz SA, Parmley WW. Factors which affect the
diastolic pressure-volume curve. Circ. Res.1978; 42:171-
80.

12. Lang RM, Bierig M, Devereux RB, Flachskamf FA,
Foster E, Pellikka PA, Picard MH, Roman MJ, Seward J,
Shanewise J, Solomon S, Spencer KT, St John Sutton M,
Stewart ~ W. Recommendations ~ for ~ chamber
quantification. Eur J Echocardiogr 2006;7:79-108.

13. Evangelista A, Flachskampf F, Lancellotti P, Badano L,
Aguilar R, Monaghan M, Zamorano J, Nihoyannopoulos
P. European Association of  Echocardiography
recommendations for standardization of performance,

Annals of Geriatric Education and Medical Sciences, July-December,2017;4(2):50-53 52



Anuj Varma et al. Assessment and comparison of Left Ventricular diastolic function by Doppler....

digital storage and reporting of echocardiographic
studies. Eur J Echocardiogr 2008;9:438-448.

14. Gordon EP, Schnittger |, Fitzgerald PJ, Williams P, Popp
RL. Reproducibility of left ventricular volumes by two-
dimensional echocardiography. J Am Coll Cardiol
1983;2:506-513.

15. Ruvin S. Gabriel, MB, ChB, and Allan L. Klein, MD.
Modern Evaluation of Left Ventricular Diastolic Function
Using Doppler Echocardiography. Current Cardiology
Reports 2009,11:231-238.

16. Acierno LJ, Worrrel LT: Inge Edler: Father of
Echocardiology. Clin.Cardiol.2002,25;197-199.

Annals of Geriatric Education and Medical Sciences, July-December,2017;4(2):50-53 53



