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ABSTRACT

Background and Objectives : A new Doppler time index of myocardial performance (the Tei index) has been
studied as a useful predictor of global cardiac function. It is defined as (a-b)/b, where a is the interval between
the end and onset of the mitral inflow, and b is the ejection time of the left ventricular outflow. However, the
Doppler time intervals are not measured on the same cardiac cycle. Subjects and Methods : We compared the
tissue Doppler imaging (TDI)-derived Tei index, which can be measured on the same cardiac cycle, with the
conventional Tei index as measured by pulsed wave Doppler method, in healthy persons (n=44), in patients
having diastolic dysfunction with an E/E’ ratio > 10 (DD, n=56), and in patients having systolic dysfunction with
an ejection fraction <50% (SD, n=10). At the septal and lateral mitral annulus from the apical 4-chamber view,
the time interval between the end and onset of the mitral annular velocities during diastole (a’) minus the
duration of the systolic wave (b’) divided by b’, which is (a’-b’)/b’, is defined as the TDI-tei index. Results :
The TDI-Tei index and the conventional Tei index were significantly higher in the SD group than in the DD
group, and they were also higher in the DD group than in the healthy controls. The TDI-Tei index at the septal
and lateral annulus correlated well with the Tei index (r=0.71, r=0.65, respectively, p<0.001) and this showed a
good correlation with other echocardiographic parameters of diastolic function. Conclusion ¢ We demonstrated
that the TDI-Tei index correlates well with the conventional Tei index along with having the advantage of simul-
taneous recording of the systolic and diastolic velocities in adults. (Korean Circulation J 2005;35:315—321)
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Table 1. Baseline and 2 dimensional and M mode echocardiogra-
phic characteristics

Tissue Doppler
,Mitral annulus

Control Diastolic Systolic
dysfunction  dysfunction
N 44 56 10
Age (years) 36.4+10.5 61.5£9.3* 56.6+7*
Pulsed Doppler Female, n (%) 16(36.4)  27(48.2) 4 (40)
ftral T Diabetes, n (%) 19 (33.9) 4 (40)
Hypertension, n (%) 56 (100) 0
Pulsed Doppler BMI (kg/m?) 24128  259+3  237+27
LV outflow LAD (cm) 35404 41104  45+05"
LVM index (g/m?) 813+ 13.8 114.7+25.2* 2583+43.1*7
EDV (mL) 1154+ 18.1 109+22.5 187.1+482+7
ESV (mL) 37717 336193  113.1+ 348"
Fig. 1. Time intervals of the myocardial performance index (Tei in- EF (%) 673142 69.3+£5.5 39.9+7.9*7

Mean£S.D. *: p<0.001 vs control, T: p<0.05 vs diastolic dys-
function, F: p<0.001 vs diastolic dysfunction. LAD: left atrial dia-

dex). The a interval is the mitral closing-to-opening time. The a’ is
the interval between end and onset of mitral annular diastolic ve-

locities. The b interval is the left ventricular ejection time. The b’ is
the duration of mitral annular systolic velocity. The Tei index is (a-

b)/b. The tissue Doppler-derived Tei index is (a’-b’)/b’.

meter, LVM index: left ventricular mass/body surface area, EDV:
end-diastolic volume, ESV: end-systolic volume, EF: ejection fraction,
BMI: body mass index

Table 2. Doppler time intervals and the Tei indices between subjects

Control Diastolic dysfunction Systolic dysfunction ANOVA p

N 44 56 10

MCO (a)(ms) 4124+33.1 4429+ 36.2* 410.4+554"1 <0.001
LVET (b)(ms) 304.2+23.1 303.1%+29.1 249.6+ 38+ 1 <0.001
Tei index 0.36 = 0.06 0.47+£0.09* 0.65+0.14* <0.001
TDI MCO (a’)(ms), septal 433352 451+58.1 434.6*53 NS
TDI LVET (b’)(ms), septal 315.6%+23.5 302.3£39.3 262.3+41.2%1 <0.001
TDI Tei index, septal 0.37+0.07 0.49*+0.1* 0.67+0.18*F <0.001
TDI MCO (a’)(ms), lateral 4239+ 36.4 438.4%+59.7 425+59.9 NS
TDI LVET (b’)(ms), lateral 311.1£233 299.4+40.2 253.5+ 442+ 1 <0.001
TDI Tei index, lateral 0.36 = 0.06 0.47£0.11* 0.69+0.17*F <0.001

Mean T S.D. *: p<0.001 vs control, T: p<0.05 vs diastolic dysfunction, F: p<0.001 vs diastolic dysfunction. NS: not significant, MCO:
mitral valve closure time, LVET: left ventricular ejection time, TDI: tissue Doppler imaging, ANOVA! analysis of variance, Tei index: time
intervals of the myocardial performance index
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7} A YJERFTHO0.65+0.14 vs 0.36+0.06, vs 0,47+
0.09, p<0.001)(Table 2)(Fig. 2).
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Fig. 3. Relations between the Tei index by pulsed Doppler method and tissue Doppler imaging-derived (TDI) Tei index and Bland and Altman
plot of the difference between the Tei index and TDI-Tei index from septal (A) and lateral (B) mitral annulus. Solid and dashed lines, mean*
1.96 SDs of the difference, respectively. Tei index: time intervals of the myocardial performance index, TDI: tissue Doppler imaging.
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Table 3. Relations between the Tei indices and Doppler diastolic filling parameters; Pearson’s correlation coefficient (r)

Tei index TDI Tei index, septal TDI Tei index, lateral

r p r p r p
E’, septal’ -0.61 <0.001 -0.59 <0.001 -0.50 <0.001
S’, septal -0.40 <0.001 -0.33 <0.001 -0.29 0.002
E/E’, septal 0.60 <0.001 0.60 <0.001 0.61 <0.001
E’, lateral -0.59 <0.001 -0.58 <0.001 -0.55 <0.001
S’, lateral -0.54 <0.001 -0.48 <0.001 -0.53 <0.001
E/E’, lateral 0.53 <0.001 0.51 <0.001 0.61 <0.001

TDI: tissue Doppler imaging, E’: early diastolic mitral annular velocity, S’

velocity (E) to E’, Tei index: time intervals of the myocardial performance index

systolic mitral annular velocity, E/E’: ratio of peak early mitral inflow
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Fig. 4. The receiver operating characteristic (ROC) curve analysis in diastolic dysfunction group (A) and systolic dysfunction group (B). E/E’:
ratio of peak early mitral inflow velocity (E) to early mitral annular diastolic velocity (E’). EF: ejection fraction, AUC: area under curve, TDI:
tissue Doppler imaging, Tei index: time intervals of the myocardial performance index.
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