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Purpose : A quantitative and easily measured Doppler index of combined systolic and diastolic
ventricular myocardial performance (Tei index) was recently proposed as a potentially useful predictor of
global myocardial performance. However, presence of heart rate fluctuation makes it unreliable. Therefore,
the modified Tei index was introduced by using tissue Doppler imaging (TDI) which enables measuring
contraction and relaxation velocities from myocardium simultaneously. The purpose of this study was to
investigate the effectiveness of the modified Tei index in the evaluation of global cardiac function.

Forty eight patients in the acute phase of Kawasaki disease (KD) were studied. These
patients were divided into two groups according to the modified Tei index. TDI and conventional
echocardiography were performed. Systolic velocity, systolic displacement, E’ velocity, E’ displace-
ment, A’ velocity and A’ displacement were measured at the base, mid-septum and the apex of the
interventricular septum. Ejection fraction (EF), Tei index and modified Tei index were estimated.
Results : Modified Tei index correlated negatively with systolic displacement, E’ displacement and
A’ displacement at the base. Modified Tei index correlated positively with ESR and CRP. EF and

Conclusion : Modified Tei index is a safe, feasible and sensitive index for evaluating global
ventricular functions in spite of normal EF and Tei index in KD. (Korean ] Pediatr 2006;49:1202-
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Table 1. Clinical Characteristics in the Study Population
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BE $xE A AFste] % F 95, o,
Ay J74E(ESR), C-WH3A ©@¥(CRP), aspartate amino
transferase(AST), alanine amino transferase(ALT)E =743}

At

71718 ol&3atlal, HEAE 5 MHzE AHE-3F Tt Myocardial
performance index(MPD)¢} & Al4=(ejection fraction; EF)E
SAstA T W& A E modified Simpson WHoE 47w
4% (end-diastolic volume; EDV)ollA %72 &% (end-sy-
stolic volume; ESV)S W & &37% &4 (EDV)2Z W+
oz 39 HFig. 1).

Fig. 1. Measurement of ejection fraction by modified Simpson
method.

Kawasaki disease acute phase(n=48)

Modified Tei index<0.37(n=24)

Control(n=30)
Modified Tei index>0.37(n=24)

Age(years) 41+29 27119 35+2.0
Sex(M/F) 12/12 17/7 14/16
Hb(mg/dL) 12.3£0.8 12.0*15 12.2+0.9
WBC(/mm®) 7,070.0£3,298.1 11,5630.86,7445" 8,263.0%£3,087.8
Platelet(x10°/mm®) 343.3+125.3 351.1£114.4 337.7£93.1
ESR(mm/hr) 25.8126.0 57.7+31.0 14.0£15.7
CRP(mg/dL) 1.7%+3.1 4.816.2% 0.3+0.2
AST(U/L) 349%13.0 45.7166.8 35.5%+10.3
ALT(U/L) 23.0%£109 27.1%129.2 27.1%139.8
mean+ SD

"P<0.05 vs control

- 1203 -



A3 A 9 290 7FepAII® Fholell A modified Tei A4~

MPI & Tei AFE A2 U2 F cycledlA 534
ZHisovolumetric contraction time, ICT)¥ 5%
(isovolumetric relaxation time; IRT)& Y3t o]
(ejection time; ET)o.2 Ui #o 2 3t tHFig. 2). 48 3
Age] ek 7)ol wheb #d-sH Aol 54 o]3tellA 3 mm
o4, 54 o] AolellA 4 mm oY wl, £ el &
o - 15w oY uwl, s Wiel FElEA EarA

3 W2 ooz Aolatyrt?,

a-b (ICT+IRT)
MPI = b = T

|

AV valve inflow

ssssabes

* regurgitation
Ventricular outflow

Fig. 2. Measurement of myocardial performance index by
transthoracic echocardiography (Abbreviations : MPI, myocardial
performance index; ICT, isovolumetric contraction time; IRT,
isovolumetric relaxation time; ET, ejection time; AV,
atrioventricular; AVV, atrioventricular valve; V, ventricular)
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Tissue Doppler imaging in Kawasaki disease patient. Flgure on the left shows a tissue

Doppler imaging of the myocardium: the sample volume(arrow) is positioned at the basal level
of the interventricular septum. Figure on the right demonstrates by three peaks : systolic(S),

early—diastolic(E"), late-diastolic(A").
isovolumetric relaxation time;

b”: the duration of LV velocity profile

Abbreviation : ICT,
a”: the time interval from the end to the onset of mitral inflow,

isovolumetric contraction time; IRT,
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g Zbel7t itk A AN £57] AL 24 olse 4
7} 503+554 cm, 269399 cm, 8311593 cm® 27olA 3
w3 vwste] AR HATHP<0.05). 714
O ZINE) ole] A $EE 1093*1.86 cm/sec, 10.70*
1.89 cm/sec, 11.10+£2.13 cm/sec® Al w3+e] o]k xfo]7}t

UATE 7IAF Z7UE) ol7] A 24 olF 418+

o 77

Korean ] Pediatr : Al 49 ¥ Al 11 & 2006

412 cm, 2.25%3.07 cm, 5184377 cm® 2vollA] 37T B3}
SAACR fFod ZAE BATHP<0.05). 7145 $£71(A") ol
7] At £5% 561+1.79 cm/sec, 5.28+257 cm/sec, 5.16+1.14
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o5& 27 1381165 cm, 0791126 cm, 1.94+1.50
cm® 274 33 ¥ HlaEte] FAHeR fo3t AE HS)
tH(P<0.05)(Table 2).
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7} 3.30+3.38 cm, 1.97+2.88 cm, 55573.88 cm® 2ol 4] O
o vaste] FAH SR fog FAaE RHATHP<0.05). F
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Table 2. Tissue Doppler Imaging Parameters at Base of Left Ventricle in Kawasaki Disease Patients and Control Subjects

Kawasaki disease acute phase(n=48)

Parameter

Modified Tei index <0.37(n=24)

Control(n=30)
Modified Tei index =0.37(n=24)

Base systolic velocity (cm/sec) 6.30+£1.73
Base systolic displacement(cm) 5.03£5.54
Base E-wave velocity(cm/sec) 10.93*+1.86
Base E-wave displacement(cm) 418+t4.12
Base A-wave velocity(cm/sec) 5.61£1.79
Base A-wave displacement(cm) 1.38+1.65

6.08+1.04 591+1.48
2.69+3.99" 831593
10.70£1.89 11.10+213
2.25+3.07" 518+3.77
5.28+257 516+1.14
0.79+1.26" 1.94£1.50

Mean*SD
"P<0.05 vs control

Table 3.

Tissue Doppler Imaging Parameters at Mid-septum of Left Ventricle in Kawasaki Disease Patients and Control Subjects

Kawasaki disease acute phase(n=48)

Parameter

Modified Tei index<0.37(n=24)

Control(n=30)
Modified Tei index>0.37(n=24)

Mid systolic velocity (cm/sec) 4.54+0.96
Mid systolic displacement(cm) 3.30£3.38
Mid E-wave velocity(cm/sec) 9.80+1.31
Mid E-wave displacement(cm) 2.8313.14
Mid A-wave velocity(cm/sec) 3.80+1.24
Mid A-wave displacement(cm) 0.80+0.87

4.47%0.48 4.47%1.10
1.97+2.88° 5.55+3.88
8.99%E1.73 9.33=1.50
1594226 4.55%x3.27
4.49%2.00 4.15+1.16
0.65+0.89" 1.56*1.28

Mean £SD
"P<0.05 vs control
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tH(P<0.05)(Table 3).
4. AN NESHM SF8 TDI XIE
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g Zbel7t itk HAAA AHE £57] AT 24 olse 4
7} 2254239 cm, 1.31+2.30 cm, 3.99+3.07 cmE 2704 &=
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7] A % 854+227 em/sec, 7.46+2.10 cm/sec, 7.80£2.23
cm/sec®E Al w7He] Fo g Aol7k IStk AHY Z7I(E') ol%t
7] A 27 olse 747 2374268 cm, 1.45+2.10 cm, 3.51
+278 cm® 2wrelA 3w Hladte] BAAHOE FoF i
2 HATHP<0.05). AHF F7I(A") olghr] At £ 349
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5. DAFQ MxZIOE 0|88 XX

Q
Q
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7F A tH(Table 5).

6. Modified Tei X2} AZXZ0|F29| HlW

Modified Tei 257t S718% A 71A4R9] #57] A2
%2 ol%&(r=0.331, P<0.05)(Fig. 4), 7] o|97|(E") A %3
°1%5(r=0.296, P<0.05)(Fig. 5), L&]at $7] oJe7|(A") Al

7] °]%F(r=0.266, P<0.05)(Fig. 6)°] TAashs &2 AaAwA

BN

Bk
7. Modified Tei X2} €& HSQ| X|ZEQ| HI

Modified Tei 47} Z7}24-% ESR(r=0.561, P<0.05)(Fig.
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Table 4. Tissue Doppler Imaging Parameters at Apex of Left Ventricle in Kawasaki Disease Patients and Control Subjects

Kawasaki disease acute phase(n=48)

Parameter

Modified Tei index <0.37(n=24)

Control(n=30)
Modified Tei index =0.37(n=24)

Apex systolic velocity (cm/sec) 3.45%1.09
Apex systolic displacement(cm) 2.25+2.39
Apex E-wave velocity(cm/sec) 8.54+227
Apex E-wave displacement(cm) 2371268
Apex A-wave velocity(cm/sec) 3.49+1.32
Apex A-wave displacement(cm) 0.88+1.22

3.51+1.06 3.42+1.19
1.31+2.30° 3.99+3.07
7.46+2.10 7.80+2.23
1.45+2.10° 3.51+£2.78
3.70+1.10 3.32+0.72
0.59+0.80 1.28+1.04

Mean*SD
"P<0.05 vs control

Table 5. Parameters by Conventional Echocardiography and Tissue Doppler Imaging

Kawasaki disease acute phase(n=48)

Modified Tei index <0.37(n=24)

Control(n=30)
Modified Tei index=0.37(n=24)

Heart rate(beats/min) 110.3+24.5
Ejection fraction(%) 67.21+6.9

Tei index 0.26%+0.12
Modified Tei index 0.34%0.02

114.0t19.3 105.4+11.9
68.6=8.0 67.1£6.6
0.25=0.12 0.26%0.09
0.42+0.04" 0.28%0.04

Mean+SD
"P<0.05 vs control
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Fig. 4. Linear correlation between modified Tei index and
base systolic displacement.
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Fig. 6. Linear correlation between modified Tei index and
base A-wave displacement.
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Fig. 7. Linear correlation between modified Tei index and
erythrocyte sedimentation rate. Abbreviation : ESR, erythrocyte
sedimentation rate.
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