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Introduction
Echocardiography is now the most commonly used noninvasive 
tool for the assessment of cardiac anatomy and function. In addition 
to commonly established roles such as confirming the diagnosis, 
etiologic work-up, complication screening, and disease monitoring, 
echocardiography plays an important clinical role in prognostic 
assessment. Conventional echocardiographic predictors of poor 
outcome, such as left ventricular (LV) ejection fraction (EF) 
and restrictive filling pattern have recently been supplemented 
by tissue Doppler imaging (TDI). Tissue Doppler imaging is 
a robust and reproducible echocardiographic tool which has 
permitted a quantitative assessment of both global and regional 
function and timing of myocardial events [1,2,3]. Tissue Doppler 
echocardiography (TDE) is used in the assessment of diastolic 
function, however, it is unclear whether the medial (E# med) or lateral 
(E# lat) annulus should be used. There have been limited studies on 
the use of TDE in subjects with normal systolic function [4]. Systolic 
Tissue Doppler Imaging (TDI) parameters are complementary tools 
in the evaluation of left ventricular (LV) systolic function, especially 
in patients with subtle systolic dysfunction despite preserved LV 
ejection fraction Doppler tissue imaging (DTI) echocardiography is 
already a part of the standardized diastolic evaluation [5]. Its ability 
to detect early signs of cardiac disease before it is detectable by 
conventional echocardiography and its strong predictive power are 
encouraging [6]. Tissue Doppler imaging (TDI) echocardiography 
is an advanced echocardiographic modality, which is already part of 
the standardized diastolic evaluation [5,7]. The late diastolic velocity, 
a′, reflects the ventricles passive motion, which is dependent on the 
viscoelastic properties [8]. Echocardiographic assessment of left 
ventricular (LV) diastolic function is an integral part of the routine 
evaluation of patients presenting with symptoms of dyspnea or 
heart failure. Differentiation between normal and abnormal diastolic 
function is complicated by overlap between Doppler indices values 
in healthy individuals and those with diastolic dysfunction.The 
four recommended variables and their abnormal cutoff values are 
annular e’velocity (septal e’< 7 cm/sec, lateral e’ < 10 cm/sec), 
average E/e’ ratio > 14, LA maximum volume index > 34 mL/m2 
, and peak TR velocity > 2.8 m/sec. n. LV diastolic dysfunction is 
present if more than half of the available parameters meet these 
cutoff values. The study is inconclusive if half of the parameters 
do not meet the cutoff values [9]. Diastolic dysfunction (DDF) is 

a significant predictor of maior adverse cardiac events (MACE) in 
the general population.A number of echocardiographic parameters 
have been shown to reflect DDF.How to interpret these parameters 
has been widely discussed and numerous classification al gorithms 
have been proposed. However, these algorithms often leave a 
substantial amount of patiemts as indeterminate due to incongruent 
echocardiographic parameter [10]. 
 
Background 
Diastolic dysfunction is an early sign of the heart disease.Detecting 
diastolic disturbances is predicted to be the way for early recognizing 
underlying heart disease.Tissue Doppler imaging(TDI) parameters 
has shown to be a sensitive marker to detect progressive deterioration 
of cardiac function in various cardiac conditions. The aim of this 
research was to calculate e’/a’ of medial annulus in patients with 
mild diastolic dysfunction and determine their diagnostic value

Methods
We prospectively studied (Igroup-control group) 50 adult outpatients 
with normal diastolic function and (II group)50 adult outpatients 
with grade I left ventricular (LV) diastolic dysfunction (2016 ASE/
EACVI guidelines) and normal LV ejection fraction . We determined 
diastolic function as a I grade,using four criteria (1.Average 
E/e’>14,2-Septal e’velocity<7sm/sec or lateral e’velocity,10sm/
sec.3-TR velocity .2.8m/s,4-LA volume or index>34ml/m2) or E/
A≤0.8+E ≤50sm/sec Underwent 2D echo,including septal-lateral 
tissue Doppler e’/a’ ratio. Standard TTE examinations performed 
on a commercially available system Epiq7. To assess LV diastolic 
function the transmitral early (E) and late (A) wave velocities were 
measured by pulsed Doppler ultrasound at the mitral leaflet tips. 
Peak systolic (s’), and early(e’) and late(a’) diastolic velocities of 
the medial mitral annulus were measured by pulsed tissue Doppler 
imaging from the apical four-chamber view. The ratio e’/a’ was 
calculated. Data were expressed as mean±standard deviation. A 
p<0.05 was considered statistically significant. 

Results 
 I group;The values of septal e’/a’ ratio among the studies varied 
from 0.9 to 2.4 (mean 1.33±o.31).p<0.00001(image#1)
The values of lateral e’/a’ ratio among the studies varied from 1to 
2.0 (mean 1.75±0.53). p<0.00001
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The values of E/A ratio varied from 1 to 2.1 (mean E/A- 1.38 
±0.26). p<0.00001
Age of patients varied from 17 to 51, (mean age-31), n=50%,25 
were male,n=50%,25 were female.(image#2)
 II group: The values of septal e’/a’ ratio among the studies varied 
from 0.4 to 0.9 (mean 0.61±0.12), p<0.00001(image#3)
Mean LVEF was 56±3% (range 50%- 61%). p-0.008
The values of E/A ratio varied 0.4 to 0.9 (mean 0.61±0.12) (image#4) 
Age of patients varied from25to91, (meanage-59.6±14).

Image 1: Septal E’/A Ratio in Patients with Normal Diastolic 
Function

 Image 2: E/A Ratio in Patients with Normal Diastolic Function

 Image 3: E/A Ratio in Patients with Mild Diastolic Dysfunction

Image 4: Septal E’/A Ratio in Patients with Mild Diastolic 
Dysfunction

Conclusion
1. In patients with mild diastolic function early (e’) and late 

diastolic (a’) pulsed-DTI medial velocity ratio decreased 
compared with subjects with normal diastolic function. 

2. E’/a’med. The ratio has a good correlation to E/A ratio in 
patients with mild diastolic dysfunction. 

3. Future studies need to determine e’/a’med. ratio as a useful 
parameter to evaluate diastolic function 
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