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BACKGROUND This study was undertaken to determine the myocardial function using Doppler tissue imaging in 
patients with acute myocardial infarction and to correlate the mitral E/E' velocity ratio with the patients' 
Killip classification of congestive heart failure secondary to acute myocardial infarction (AMI). 60 
patients with AMI either a non-ST segment elevation myocardial infarction (NSTEMI) or ST elevation 
myocardial infarction (STEM!) were studied. Ejection fraction (EF), transmirral and pulmonic vein 
velocities, and mitral annular velocities were measured by conventional echocardiography and Doppler 
tissue imaging (DTI), respectively. These values were correlated with the Killip heart failure classification 
of the patients. 39(65%) patients had NSTEMI and 21(35%) patients had STEM!. There were no 
significant difference in micral annular and pulmonic vein velocities in subjects with NSTEMI and 
STEMI with EF<50 when analyzed by paired t test. However, there was a significant difference in 
mitral annular and pulmonic vein velocities in subjects with NSTEMI and STEM! with EF>50%. 
The mitral E/ A ratio and E/E' ratio were significantly higher in the NSTEMI EF> 50% group. The E/ 
E' ratio was correlated with the Killip classification categories. Post hoc tests showed an E/E' ratio of <5 
is significantly correlated (p value<0.05) to Killip I classification. And an E/E' ratio of> 15 is significantly 
correlated (p value <0.05) to Killip IV classification. There was a weak correlation ofE/E' ratio range of 
5-10 and 10-15 to the Killip classification. DTI can be used in the quantitative evaluation of the
regional LV wall motion velocities among patients with acute myocardial infarction. Systolic and diastolic
function can readily be assessed. The combined transmitral E velociry and annular E' velocity or the E/
E' ratio is correlated to the patient's Killip classification for congestive heart failure. A ratio of <5 strongly
correlate to a Killip I classification and a ratio of> 15 strongly correlate to a Killip N classification. The
E/E' ratio did not show discriminatory power in differentiating patients in Killip II and III classification.
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Acute myocardial infarction is a devastating disease 

th;n has affected so many people worldwide. It is one of 

the most common causes of congestive heart faiiure. Both 

left ventricular systolic and diastolic dysfunctions have 

been recognized as significant causes of heart failure. 

Evaluation of both left ventricular (LV) systolic and diastolic 

functions in acute myocardial infarction (AMI) play a 

significant role in the management and prognostication 

of patients. lt is important for clinicians to identify patients 

belonging to the high risk category to better plan treatment 

strategies. Patients with acute myocardial infarction usually 

present with clinical manifestations that would help the 

clinicians in the management. Killip and Kimball classified 

four subsets of patients on the basis of clinical presentation 

and physical findings at the onset of AMI. They reported 

81 % mortality rate with cardiogenic shock (Killip class 

IV). This classification is useful in patients with 

manifestations. However, there are subsets of patients with 

a normal ejection fraction (EF) who are at risk for 

subsequent CHF and more often than not, they suffer 

from subclinical diastolic dysfunction. 

It is therefore paramount to utilize non-invasive 

parameters of subclinical systolic and diastolic dysfunction 

which can aid the clinicians in identifying patients in the 

transition phase between normal cardiac function and 

clinically obvious congestive heart failure (CHF). 

Echocardiographic evaluation of myocardial function is a 

very important non-invasive tool in determining such 

patients. 

Systolic function of the left ventricle can be measured 

echocardiographically through determination of ejection 

fraction either by Teicholi or modified Simpson's method. 

This is based on the endocardial movement and/or wall 

thickening. This simple systolic function parameter can 

predict incident CHF as studied by the Framingham 

investigators. 

Evaluation of the left ventricular diastolic function 

should also be emphasized since it predicts the outcome 
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in patients who suffered AMI with or without LV systolic 

dysfunction. 1
• 

2 And LV systolic dysfunction is a poor 

predictive factor in patient with LV myocardial disease. 

There are many ways by means LV diastolic function 

is measured and Doppler examination of the mitral inflow 

velocities has been widely used. Doppler study of the 

mitral inflow velocities has provided non-invasive 

evaluation of the filling pressures and prediction of 

prognosis in patients with heart failure. 3 However, 

Doppler examination of the mitral inflow is limited by 

so many factors particularly the dependence of mitral 

inflow and isovolumic relaxation time (I VRT) on LV 

relaxation, atrial and ventricular compliance, mitral valve 

inertance and left atrial pressure. 4 Patients with decreased

LV ejection fraction ( <50%), transmitral Doppler variables 

can accurately predict pulmonary capillary wedge pressure 

(PCWP). 5 However, if patients have normal ejection 

fraction (�50%), these transmitral flow variables less reliably 

predict filling pressures. With these limitations, additional 

echocardiographic data must be sought. Of particular 

importance is Doppler tissue imaging which provides 

better and probably independent estimates of LV filling 

pressures than the standard Doppler mirral inflow 

velocities. 6 

/objective
General Objective

To determine the myocardial function using Doppler 

tissue imaging in patients with acute myocardial 

infarction. 

Specific Objectives
To correlate the myocardial function as measured by 

DTI, specifically the mitral E/E' velocity ratio with the 

patients' Killip classification of congestive heart failure 

secondary to acute myocardial infarction (AMI). 

To determine the association of the lateral and medial 

mitral annuli velocities through DTI with the patients' 

Killip classification of congestive heart failure secondary 

to acute myocardial infarction. 

Significance of the study /,
Determination of the myocardial function with the 

use of Doppler tissue imaging (DTI) application through 

echocardiography will help clinicians prognosticate the 

clinical outcome of patients with acute myocardial 

infarction. This non-invasive parameter can also identify 

patients with subclinical systolic and diastolic dysfunctions 

before they develop clinical CHF. Non-invasive correlation 

of the DTI mitral E/E' ratio, which is directly related to 

pulmonary artery pressures measured invasively through 

a Swan Ganz catheter, to the Killip classification of heart 

failure will guide clinicians in the management of patients 

with acute myocardial infarction. 

Review of literature
Doppler tissue imaging (DTI) rs a new imaging 

modality which is commonly used to do quantitative 

analysis of myocardial velocities in real time. DTI 

modalities have promised to become clinically useful for 

quantifying myocardial function. 7 As stated before, the 

global and regional assessment of left ventricular function 

is useful to detect myocardial ischemia and coronary artery 

disease. The ventricular wall segments represent a coronary 

field, with the exception of the basal posterior septum, 

which is supplied by the right coronary artery and the 

mid and apical segments, which are supplied by the left 

descending coronary artery. A correlation between the 

Doppler sampling at the level of the mitral ring in apical 

images and each coronary field is therefore possible. 

The indices of global left ventricular function are the 

peak mirral annular velocities in apical views which 

correlate well with stroke volume and ejection fraction, 

and simultaneously indexes of individual ventricular wall 

motion, reflecting the longitudinal contraction of each 

sampled wall. 

Both systolic and diastolic functions predict the 

outcome of patients with acute myocardial infarction. But 

it has been stated that left ventricular diastolic function 

predicts the outcome in patients with LV systolic 

dysfunction. ri. 21 Left ventricular dysfunction usually

precedes systolic dysfunction and impaired left ventricular 

relaxation is the earliest manifestation observed. 8 

Therefore, a non-invasive evaluation of diastolic function 

is an important role of clinical echocardiography. 

Tissue Doppler imaging appears to be extremely 

effective for che identification of subclinical and overt LV 

dysfunction.9 DTI is less affected by loading conditions 

and therefore, provides a strong complementary role in 

the assessment of diastolic dysfunction in patients with 

acute myocardial infarction. 

METHODS 

Patient Population
There were 63 patients who were screened and 60 
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were included in the study population. All patients were 

admitted at the Philippine Heare Center who suffered 

acute myocardial infarction (non ST elevation and ST 

elevation) diagnosed by history, physical examination, 

electrocardiography, and cardiac enzymes from May 2005 

to September 2005. The 3 subjects were excluded in the 

study due to atrial fibrillation. 

All acute myocardial infarction (AMI) patients were 

also classified by Killip classification of congestive heart 

failure. 

All AMI patients included in the study had good 

echocardiographic acoustic imaging window. 

The study protocol was reviewed and approved by the 

hospital Ethics Committee and the IRB. 

Experiment Procedures 

The systolic and diastolic blood pressures were 

measured using a mercurial sphygmomanometer at the 

time of echocardiographic examination with the patients 

on supine position. The body surface area was derived 

from the standard formula. 

Conventional Doppler Measurements 

Imaging and Doppler measurements were done by 

the Acuson 128XP/10 and Acuson Sequioa C256 imaging 

machines with a mulrifrequency transducer. Mirra! inflow, 

pulmonary venous curves, peak Doppler velocities of early 

(E) and late diastolic flow (A), the deceleration time (Dn,

the El A ratio, and the duration of the late diastolic flow

(a-dur) were measured. Likewise, the pulmonary vein

systolic (PVs), diastolic (PVd), and the atrial reversal (Pva)

were measured. The PVs/PVd ratio and the difference

between the pulmonary a-dur and mitral a-dur (Pva-Mva)

were calculated.

The mitral inflow patterns were recorded while the 

patient performed the Valsalva maneuver to ensure that 

the placement of the sample volume will be unchanged in 

comparison to that of the baseline. 

Tissue Doppler Imaging Measurements 

The DTI of the mitral annulus were obtained from 

the apical 4 chamber view. The 4 chamber view was 

optimized by aligning the cursor as parallel as possible 

through the annulus to avoid underestimation of the 

Doppler signal; an angle of insonation less than 20 degrees 

parallel to the annular plane allows for more accurate 

Doppler velocities. 

Sample volume size was adjusted proportionally at 

approximately 3mm from the septa! annulus and 5mm 

for the lateral annulus. 

Analysis was performed for early (E') and late diastolic 

velocity (A'). These values were analyzed individually, as 

the average of the lateral and medial annulus, and as the 

maximum of the medial and lateral annulus. 

All Doppler signals were recorded at a Doppler scale 

of <25cm/s for better visualization of the peak annular 

velocities. A sweep speed between 50mm/s and l00mm/ 

s was adequate for the measurements of peak annular 

velocities. 

Patients were asked to breathe in and out, and then 

hold their breath at the end of expiration when the DTI 

measurements were done. 

Subgroup Analysis 

Patients were classified as to the NSTEMI and STEMI 

groups. They were further sub classified according to 

ejection fraction (EF) of less than and greater than 50%. 

They were categorized according to Killip classification of 

heart failure and mitral annular E/E' ratio. 

Statistical Analysis 

All continuous variables were expressed as mean ± 

standard deviation (SD). A multiple group comparison 

was performed through analysis of variance with SPSS for 

Windows version 11. Comparison of the mitral E' 

velocities and the E/E' ratio taken from the lateral and 

medial annuli with the Killip classification for heart failure 

were done by Krustal-Wallis one way analysis of variance 

test. Non-parametric correlations were done by Spearman's 

rho. Relations between DTI and 2-dimensional 

echocardiographic measurements were done and expressed 

in terms of linear regression analysis. A p value of less 

than 0.05 was considered significant. 

RESULTS 

Baseline Characteristics 

The baseline characteristics were presented in Table 

1. The mean age of patients was 59.6 ± 10.6 years, and

83% were men. 39(65%) patients had non-ST elevation

myocardial infarction (NSTEMI) and 21 (35%) patients

had ST elevation myocardial infarction (STEM!). Arterial

hypertension was present in 45(75%) subjects. Diabetes

mellitus type 2 and smoking history were present in

24(40%) subjects. lschemic heart disease was present in

31(52%) subjects. No patients studied had previous

coronary artery bypass grafting and angioplasty.

There were no significant difference in mitral annular 
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Table 1. Baseline Characteristics 

Variable Entire Population NSTEMI STEMI 
EF < 50% EF > 50% EF < 50% EF > 50% 

Age, years 59.6 ± 10.6 
Male o/o 83 
Systolic BP mmHg 115 ± 14 108 108 99 ± 12 105 ± 31 
Diastolic BP mmHg 74± 7 65 66± 16 63 ±9 68 ± 19 
Heart race, bpm 69 ± 10 80 ± 12 73 ± 19 77 ± 11 65 ± 19 
EF 58 ±15 37 ±8 63 ± 16 32± 9 53 ±20 
LVDED 4.79 ± 0.37 5 ± 0.45 4.89 ± 1.12 4.85 ± 0.3 4±1 
E' medial annulus 0.12 ± 0.05 0.12 ± 0.04 0.13±0.04 0.12 ± 0.04 0.11 ± 0.05 
A' medial annulus 0.17±0.06 0.14 ± 0.06 0.15 ± 0.07 0.14 ± 0.06 0.16 ± 0.06 
E/E' medial annulus 4.86 ± 1:64 6.53 ± 3.07 6.56 ± 4.49 6.11±1.8 4.73 ± 1.8 
E' lateral annulus 0.14±0.04 0.12±0.04 0.12 ± 0.04 0.12 ± 0.04 0.13 ± 0.04 
A' lateral annulus 0.19 ± 0.09 0.18 ± 0.13 0.16±0.08 0.15 ± 0.06 0.18 ± 0.09 
E/E' lateral annulus 4.22± 1.10 6.4 ± 2.8 6.46 ± 3.48 6.38 ± 2.3 4.28 ± 1.2 
E velociry 0.54 + 0. 16 0.74 ± 0.44 0.71 ± 0.20 0.69 ± 0.26 0.53 ± 0.17 
A velocity 0.69 ± 0.21 0.71 ± 0.42 0.80 ±0,28 0.65 ± 0.23 0.65 ±0,23 
E/A 0.86 ± 0.39 1.24 ± 0.82 1.25 ± 1.43 1.38 ± 0.24 0.93 ± 0.39 
OT 238 ± 57 205 ± 97 236 ± 62 187 ± 67 221 ± 71 
MVa-dur 137 ± 15 125 ± 18 124 ± 30 132 ± 15 127 ±36 
Change in E/ A 0.31 ± 0.31 0.43 ± 0.58 0.18 ± 0.32 0.25 ± 0.38 0.31 ± 0.29 
PVs 0.42 ± 0.16 0.37 ± 0.10 0.40 ± 0.13 0.45±0.17 0.41 ±0,16 
PVd 0.35 ± 0.11 0.34±0.11 0.38 ± 0.13 0.37 ± 0.11 0.33 ± 0.12 
Pva 0.31 ± 0.21 0.31 ± 0.20 0.27 ± 0.15 0.35 ± 0.28 0.31.±,0.19 
Pva duration 133 ± 20 131 ± 28 135 ±37 130 ± 20 124 ± 36 
Pva-MVa -5.8 ± 15 6±32 11 ± 31 -2.6 ± 23.2 -5.9 ± 12

Table 2. Acute Myocardial Infarction and Ejection Fraction 

Acute Myocardial Infarction Total Ejection Fraction 
<50% 

NSTEMI 39(65%) 23(58) 
STEMI 21(35%) 13(62) 

and pulmonic vein velocities in subjects with NSTEMI 

and an EF<50%% compared to that of subjects with 

STEMI and an EF<50% when analyzed by paired t test. 

However, there was a significant difference in mitral annular 

and pulmonic vein velocities in subjects with NSTEMI 

and an EF>50% compared to that of the subjects with 

STEMI and an EF> 50%. Mirra! velocities and ratios as 

well as pulmonic velocities in the NSTEMI EF>50 group 

were all significantly higher. Particularly, the mitral E/A 

ratio and E/E' ratio were significantly higher in the 

NSTEMI EF>50% group. 

In all 39 subjects with NSTEMI, 23(58%) had an 

EF<50% and 16(42%) had an EF of >50%. The STEMI 

group has 13(62%) subjects with EF<50% and 8(38%) 

subjects had EF>50 (Table 2.). 

Subjects belonging to both NSTEMI and STEM! 

>50%

16 (42) 
8(38) 

groups were analyzed by comparing their EF and clinical 

Killip classification of heart failure. In the NSTEMI group, 

there were 17(43%) subjects who had Killip I, 15(38%) 

had Killip II, 4(10%) had Killip III, and 3(9%) had Killip 

IV. In the subgroup of EF<50%, all subjects were

categoriz�d under Killip IV. In the STEMI group,

11 (52%) subjects were in Killip I, 4(19%) subjects were

in Killip II, 4(19%) subjects were in Killip III, and 2(10%)

subjects were in Killip IV. Subjects under the subgroup

of EF<50% were all classified as Killip IV (Table 3.). EF

had significant linear correlation with Killip N ·category

but was not significantly correlated with the other

categories.

Table 4 and 5 categorized the AMI subjects with the 

Killip classification of heart failure utilizing the mitral 

annular DT I E/E' ratio. 
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Table 3. Killip Classification of Heart Failure for Acute Myocardial Infarction 

Acute Myocardial Infraction KILLIP'S CLASSIFICATION 

Non-ST Elevation Myocardial Infarction (NSTEMI) 
Ejection Fraction (EF) < 50% 
Ejection Fraction (EF) > 50% 
ST Elevation Myocardial Infarction (STEM!) 
Ejection Fraction (EF) < 50% 
Ejection Fraction (EF) > 50% 

I 

17 
9 
8 

11 
4 

7 

II III N 

15 4 3 

8 3 3 

7 I 0 
4 4 2 

3 4 2 

0 0 

Table 4. Comparison of Killip Classification and DTI E/E' ratio for Non-ST Elevation Myocardial Infarction (NSTEMI) 

E/E' RATIO KILLIP's Classification of Congestive Heart Failure 
II Ill N 

Lateral Medial Lateral Medial Lateral Medial Lateral Medial 
E/E' E/E' E/E' E/E' E/E' E/E' E/E' E/E' 

< 5 7 9 4 6 0 I 0 0 
5-10 10 8 10 9 4 3 3 

10-15 0 I 0 0 0 0 0 0 

>15 0 0 0 0 0 0 

Table 5. Comparison of Killip Classification and DTI E/E' ratio for ST Elevation Myocardial Infarction (STEMI) 

E/E' RATIO KILLIP Classification of Congestive Heart Failure 
II 

Lateral Medial Lateral Medial 
E/E' E/E' E/E' E/E' 

<5 7 5 1 I 

5-10 3 5 3 3 

10-15 I 0 0 0 
>15 0 0 0 0 

The E/E' ratio were also analyzed and were compared 

with the Killip classification categories and studied for 

correlation. Post hoc tests showed that an E/E' ratio of <5 

is significantly correlated (p value<0.05) to Killip I 

classification. And an E/E' ratio of > 15 is significantly 

correlated (p value <0.05) co Killip N classification. There 

was a weak correlation of E/E' ratio range of 5-1 0 and 10 

15 to the Killip classification. (Table 5.). 

Utilization of either the lateral mitral annulus or the 

medial annulus in the determination of DTI annular 

velocities and E/E' ratio both showed significant correlation 

with the Killip classification as analyzed through Spearman's 

rho at p value of <0.001. (Table 6 and Figure 1). 

DISCUSSION 

Left ventricular contractility involves longitudinal, 

III IV 
Lateral Medial Lateral Medial 
E/E' E/E' E/E' E/E' 

0 
4 

0 
0 

0 0 0 
4 3 

0 1 0 
0 0 0 

circumferential, and radial lengthening and shortening. 

The longitudinal shortening in the base to apex direction 

represents shortening of the LV along its long axis and 

can be measured by 2-dimensional echocardiography. The 

longitudinal systolic shortening is reflected by the mitral 

annular motion going towards the apex during systole, 

and moves away from the apex during diastole. Studies 

have shown that measurement of micral annular 

displacement has been accepted as one of the methods of 

measuring systolic and diastolic functions of the LV 10• 

Global and regional segmental function assessment 

through conventional echocardiography is an already an 

accepted and well studied practice. Whereas, the 

assessment of LV diastolic function has been an emerging 

acceptable practice among echocardiographers. Although 

validation studies have been done, there has been no 
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Table 6. Killip Classification for Heart Failure in Acute Myocardial Infarction and Mitral E Annular Doppler Velocities 

Killip Classification E/E' Lateral Annulus E/E' Medial Annulus 
Mean SD Mean SD 

II 
III 
IV 

5.011 
6.158 
7.438 
10.028 

l.823 
3.228 
1.193 
5.164 

5.213 
6.126 
6.416 
10.432 

2.140 
3.354 
l.624
6.447

p value: 0.0006 p value: 0.0005 

12 

10 

8 

6 
-+- Lateral Annulus 

4 

2 
--- Medial Annulus 

0 

I II m IV 

Figure 1. Killip Classification for Heart Failure in Acute Myocardial Infarction and Mitral E Annular Doppler Velocities 

standard method for the assessment of diastolic function. 

Mitral inflow and pulmonic vein velocities can be easily 

acquired and may give information about the patient's 

diastolic function; it has been usually limited since they 

are flow dependent and limited by aerial and ventricular 

compliance, mitral valve inertance and left atrial pressure. 

The use of Doppler tissue imaging (DTI) has facilitated 

quantitative evaluation of the regional LV wall motion 

velocities. The diastolic indices of mitral annular motion 

velocity are closely correlated with the time constant of 

LV pressure decay during isovolumic diastole and with 

LV end-diastolic pressure, independent of preload. 11•12 

The primary advantage of DTI in measuring mitral annular 

velocities is chat the ultrasound beam is directly parallel 

to the image of interest, which is the longitudinal 

shortening of the LV. 

The non-invasive assessment of the LV filling pressures 

by DTI is an important clinical tool in the diagnosis of 

subclinical systolic and diastolic dysfunction among AMI 

patients. It provides better estimates of LV filling pressures 

than other methods (pulmonary vein, preload reduction) 

and is comparable co invasive measures of LV performance 
13 and is clinically correlated to the Killip classification 

for heart failure. 

The present study showed that measurement of the 

ejection fraction is still a reliable parameter in the 

assessment of LV systolic function as it is significantly 

correlated to the severity of congestive heart failure by 

Killip classification. It has been shown that with a 

decreasing ejection fraction, patient's Killip classification 

increases or worsens. Although measurement of ejection 

fraction is not a DTI parameter, studies have shown that 
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it has a direct correlation to mean peak systolic velocity 14
. 

Systolic dysfunction may be the most common cause 

of congestive heart failure, the presence of left ventricular 

relaxation and filling abnormalities may lead to insufficient 

cardiac output regardless of a normal ejection fraction 15
• 

LV dysfunction may be the only complication of AMI in 

patients presenting in the emergency room or coronary 

care unit. 

For the LV diastolic function, DTI measurements of 

the mitral annular velocities like the E' and A' velocities 

and the E/E' velocities were correlated with the Killip 

classification of the subjects. The combined transmitral 

flow velocity and annular velocity which is the E/E' ratio 

has shown the most significant correlate to Killip 

classification. However, there remains a scatter with the 

E/E', specifically in the E/E' intermediate values of 5-10 

and 10-15. E/E' value of <5 has a direct correlate with 

the Killip I classification whereas the E/E' value of > 15 

has a direct correlate with the Killip IV classification. It 

was also noted that the E/E' ratio correlate with the ejection 

fraction surmising that diastolic dysfunction is related to 

systolic dysfunction after an acute myocardial infarction, 

NSTEMI or STEMI. However, the conventional Doppler 

parameters did not show any correlation with the ejection 

fraction. This may be due to the fact that they preload 

dependent. Hence, in the presence of elevated LV end 

diastolic pressure and pseudonormalization of the 

transmitral inflow velocity, utilization of mitral annular 

diastolic velocities and the E/E' ratio measurements may 

assess the diastolic function non-invasively and categorize 

high risk patients. 

CONCLUSION 

DTI can be used in the quantitative evaluation of the 

regional LV wall motion velocities among patients with 

acute myocardial infarction. Systolic and diastolic function 

can readily be assessed. In particular, mitral annular 

velocities can directly assess left ventricular diastolic 

function. The combined transmitral E velocity and annular 

E' velocity or the E/E' ratio is correlated to the patient's 

Killip classification for congestive heart failure. The lateral 

mitral annulus or the medial lateral annulus may be used 

in acquiring the annular velocities. A ratio of <5 strongly 

correlate to a Killip I classification and a ratio of > 15 

strongly correlate to a Killip IV classification. The E/E' 

ratio did not show discriminatory power in differentiating 

patients. in Killip II and III classification. 

Limitation and Recommendation 

Images should be obtained from the apical 4 chamber 

making sure that the ultrasound beam is parallel to the 

point of interest to minimize the radial and circumferential 

movements of the left ventricle and concentrate on the 

longitudinal myocardial shortening and lengthening. 

Consistency in the measurement should be observed. 

Although there was no significant difference in utilizing 

the lateral and medial mitral annuli in acquiring the DTI 

diastolic parameters, one should be consistent with the 

utilization of a single point of reference (e.g. lateral mitral 

annuls only or medial mitral annulus only). 

Patients with aerial fibrillation, dyssynchrony, and 

mitral valvular disease may not benefit from these studies 

due to structural and physiologic pathology where the 

DTI technology is still limited. 

Use of optimal acoustic window, proper patient 

positioning, more advanced echocardiography machine, 

and contrast may potentially increase the success in 

acquiring good images. 
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APPENDIX A 

Sample Data Base Sheet 

• 
Sonographer Machine No. 

------

Name 
Study No. 
Height 
Weight 
Clinical Diagnosis 

§�:�Diabetes Mellltus 

cm 

kg 

Research ACR1001 
Study No. 100 

---

Tape No. 
BSA 

Previous CABG 
Previous Angioplasty 
Smoking 

QUANTITATIVE 

Data Base StudyACR1001 
ECHOCARDIOGRAPHY AND 

COLOR FLOW DOPPLER 

Category 
PHC No. 
Study Date 
Previous Studies 
Age Sex 

C File No.: BP: 
Klllip's Heart Failure Classificat� 

□' 
B

il 
B

Iii 81V 
Rhythm NSR AF Paced 

DIMENSIONS MEASUREMENT NORMAL DIMENSION MEASUREMENT NORMAL SIMPSON'S 
LV (ed) (4,5- 5.0) LVEDV 
LV (es) LVESV 
IVS (ed) (0.8 -1.1) SV 
IVS (es) CO 
LVPW (e<I) (0.8-1.1) Cl 
LVPW (es) EF 
Aorta FS 
LA (AP(dlain.) (3.0 - 3.5) VCF 
MPA LV MASS Index 

(55.0 - 77 .0) 
(29.0 - 42.0) 

(0.5 - 1.51 

i-:L:...V...:.E:...T __ ---li-------t-----lDIASTOLIC FUNCTION 
PARAMETER PATIENT PARAMETER PATIENT EPSS (<-1.0) 

LVOT 
RV 
RA 
MV Annulus 
TV Annulus 

Mltral 
Trlcuspld 
Pulmo)\IC 
PA 

Pressure PAT 

A 

Decal.Time 
(2.2 - 4.0) IVRT 
3.5 -4.5 e· medlarannulus 

A. r,,edlal annulus 
E/E' medial 

E' lateral annulus 
A" latoral annulus 
EIE' lateral annulus 

PVd 

Pya 
fva-MVa 
Mva duration 

TRJ QP:QS: 

____________ ,MD 
Echocardiographer/Fellow 
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