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[Abstract] Objective: This study aims to evaluate the left ventricular diastolic function in patients with coronary artery disease by
three - dimensional speckle tracking imaging (3D -STI). Methods: Sixly - six patients with coronary heart disease were included and
divided into two groups according to left ventricular end diastolic pressure (LVEDP) : 31 cases in the group with normal left ventricular
diastolic function (LVEDP< 15 mmhg) , and 35 cases in the group with left ventricular diastolic dysfunction. Thirty healthy volunteers
were selected as the control group. The longitudinal strain (LS) , circumferential strain(CS) , area strain (AS)and radial strain (RS )of 17
segments of left ventricular were obtained by 4D auto LVQ software. Results: Four strains of diseased myocardium in left ventricular
diastolic dysfunction group was significantly lower than those in normal left ventricular diastolic function group and control group (P <
0.05),LS and AS of diseased myocardium in normal left ventricular diastolic function group were lower than those in control group (P <
0.05). Pearson correlation analysis showed that the four strains had good correlation with LVEDP (P < 0.001). The analysis of receiver
operating characteristic (ROC) curve showed that the area under the curve (AUC) of four strains (LS, CS, AS and RS) predicting left
ventricular diastolic dysfunction were 0.76,0.76,0.86 and 0.72 respectively (P < 0.001). Logistic regression analysis revealed that the
four strains could be used as risk factors for predicting left ventricular diastolic dysfunction, and their OR values were: LS 9.184(95%
CI:1.394~30.496, P=0.021) ; CS 7.727(95% CI: 1.175~20.841, P=0.033) ; AS 8.918 (95% CI: 1.294~19.484, P=0.022) ; RS 7.730
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(95% Cl: 1.344~24.438, P=0.026). Conclusion: 3D-STI can be used to evaluate left ventricular diastolic function in patients with

coronary artery disease. LS and AS are more useful to find early stage of left ventricular diastolic dysfunction.
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Figure 1 Four strains of the same patient with left ventricular diastolic dysfunction
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2.3 3D-STI 4 & & M4 5 LVEDP #9 48 X & 57
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Pearson AH 43 H71 22 BH 4 1 )i A8 {5 LVEDP
Yo B A 6t . LS (7,=0.777, P < 0.001) , CS(r=
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ROC MIZE43#7 7R, 1S .CS \AS RS FH T Hij 4=
L EE KD RE A i), HAUC 435114 0.76..0.76
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Table 1 Comparison of general data of echocardiogram in three groups

(x+s)

ME X HRZ (n=30) PR TIREIE H 24 (n=31) EPERTIREA 24 (n=35) FAH P
LVEDV (mL) 98.5 +23.0 108.6 + 18.6 105.2 +15.9 2.157 0.121
LVESV(mL) 337 +11.5 39.9 +10.1 39.1+10.5 3.025 0.052
LVEF(%) 66.2 5.0 63.2 +5.4 63.9+53 2772 0.068
E(em/s) 76.9 +15.2 72.7 £10.7 757 £13.6 1.655 0.197
e(em/s) 9.0£22 85+18 72+1.6 1.703 0.188
Ele 8.1+19 88+25 10.9 +2.6* 13.080 <0.001

S5XHRAA L, P < 0.05; 5% &7 sk IR IE # 4Lt ,"P < 0.05,
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Table 2 Comparison of four strains of 3D-STI in three groups (x+s)
II{E XHRZH (n=30) Ze A RP K IIREIE R 2 (n=31) FEE R R IREA 222 (n=35) FI PiH

LS(%) =187+ 1.7 -17.6 £34 -10.0 £ 3.5" 78.9 <0.001
CS(%) -19.7+3.0 -18.6 +34 -12.7+49" 30.1 <0.001
AS(%) -26.3+4.2 -202 24 -11.6 +4.3" 122.7 <0.001
RS(%) 38.3+8.7 41.1+£6.9 22.0+7.5" 58.8 <0.001

H5XRAIMLE, P < 0.05, 52 F &K IIREIE R 4IM L, *P < 0.05,

0.86.0.72 , HXJ I 1) f5 FE AR KT 5543 1 M -15.3%
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64%(152) .

1.0 T
— AS
—LS
0.8 1 [
—RS
i 0.6 1
%
7 0.4
0.2+
A
0 - T T T T
0 0.2 0.4 0.6 0.8 1.0

-
2 3D-STI4IRZHIROC Hi %k
Figure 2 ROC curve of four strains of 3D-STI
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Table 3 Scoring rules of each index

LA e

PERHI(XT) LAE05), BE(1 )
A4 (X2) <40 % (04)),40~55 % (143) ,=55% (243)
LR (X3) Torms i (0 43) A s i (143)
WA (X4) AR (0 43) , R (1 43)
LS(X5) 1LS<-15.3%(041),1.S=-153%(143)
CS(X6) CS <-15.5%(043),1.5=-15.5%(1 %)
AS(X7) AS<-14.3%(041) ,AS=-14.3%(143)
RS(X8) RS=28.29%(043) ,RS < 28.2%(14})
OR(95%CI) P1H
A . 12.442(1.323~25.042) 0.027
HIE || ——————— 7.094(1.125~24.718) 0.037
LS —=—— 9.184(1.394~30.496) 0.021
CS —_— 7.727(1.175~20.841) 0.033
AS _— 8.918(1.294~19.484) 0.022
RS _— 7.730(1.344~24.438) 0.026

1 o
B3 Logistic & OR AR
Figure 3 Forest plot of OR values in logistic model
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Figure 4 ROC curve of left ventricular diastolic dysfunc-

tion predicted by logistic model
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