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Doppler Tissue Image for Diagnosis of Myocardial Dyssynchronicity in
Congestive Heart Failure : Comparison with EKG
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ABSTRACT

Background and Objectives : Electrical dyssynchronicity (Dsyn) appears to be prognostic of survival in conges-

tive heart failure (CHF). Recent study has shown some discrepancy between the electrical Dsyn and the Dop-

pler tissue image (DTI) assessed mechanical Dsyn. The aim of our study was to evaluate the relationship between

the QRS duration and DTI assessed Dsyn. Subjects and Methods : One hundred and forty patients, with CHF
and left ventricular ejection fractions <40%, were enrolled. DTI was performed on 5—basal and 5—-mid segments
to assess the time from the R—wave to the peak systolic velocity (RS time). A QRS duration >130 msec, standard
deviation (SD) of the RS time >40 msec, or a difference in the maximal and minimal RS times (RS time—-diff)

>100 msec were indicators of ‘Dsyn’. Results : The prevalence of myocardial Dsyn, by QRS duration, SD of the

RS time and the RS time-diff were 19, 43 and 47%, respectively. The SD of the RS time (49.8+23.6 vs. 36.6*

20.7, p<0.01) and the RS time—diff (139.2+63.2 vs. 98.0+54.3, p<0.01) were prolonged in the wide (>130 msec)

compared with the narrow QRS group. There was also a weak positive correlation between the QRS duration
and the SD of the RS time (R=0.34, p<0.001) and the RS time-diff (R=0.38, p<0.001). However, from a cross—

tabulation analysis, more than one third of patients had a discrepancy between QRS duration and DTI asses-
sed mechanical Dsyn. From a multivariate analysis, a major determinant of the SD of the RS time was the QRS
duration. Conclusion : Although a major determinant of the DTI assessed Dsyn was the QRS duration, more than
one—third of patients had a discrepancy between electrical and mechanical Dsyn. Therefore, not only the QRS
duration, but the DTI assessed Dsyn, should be measured when considering cardiac resynchronization therapy.
(Korean Circulation J 2004;34(4):388-394)
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Fig. 1. The RS time was measured from the R-wave of the QRS complex to the peak systolic velocity and expressed in
milliseconds. The standard deviation (SD) of RS time of 10 segments (mid and basal portion of septum, lateral, inferior,
anterior, and RV free wall), and the difference of maximal and minimal RS time were considered an indicator of
myocardial dyssynchronicity. BS: basal septum, BL: basal lateral, EKG: electro cardiography.
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Fig. 2. The distribution of the standard deviation (SD) of RS time (A) and the difference of maximal and minimal RS
fime (B) according to QRS duration. : p<0.01. RS time: fime interval from R wave of the QRS fo the peak systolic velocity
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Table 2. Comparison between EKG criteria and echocar-
diographic criteria (A: standard deviation of RS time, B:
difference between maximal and minimal RS time) for
myocardial dyssynchronicity

A
SD of RS time
Total
<40 >40
<130 70 (50.0%) 43 (30.7%) 80.7%
QRS duration  >130 10 ( 7.1%) 17 (12.1%) 19.3%
Total 57.1% 42.9% p=0.03
B
Max-Min RS time
Total
<100 >100
<130 66 (47.1%) 45(321%) 79.3%
QRS duration  >130 9 ( 6.4%) 21 (15.0%) 20.7%
Total 52.9% 47.1%  p=0.003

RS time: time interval from R wave of the QRS to the peak
systolic velocity.
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Fig. 3. The correlation between QRS duration and standard deviation (SD) of RS time. A: all group. B: left ventricle ejec-
fion fraction =30%. C: left ventricle ejection fraction >30%. RS time: fime interval from R wave of the QRS to the peak

systolic velocity.
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Fig. 4. The correlation between QRS duration and the difference of maximal and minimal RS time. A: all group. B: left
ventricle ejection fraction =30%. C: left ventricle ejection fraction >30%. RS time: time interval from R wave of the QRS

to the peak systolic velocity.
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Table 3. Comparison between QRS duration and stan-
dard deviation of RS fime in severe left ventricular dysfunc-
fion group

SD of RS time

=40 >40
<130 43 (47.3%) 27 (29.7%) 70 (76.9%)
>130 6 ( 6.6%) 15 (16.5%) 21 (23.1%)

Total 49 (53.8%) 42 (46.2%) p=0.01

RS fime: time interval from R wave of the QRS to the peak
systolic velocity.

Total

QRS duration

Table 4. Stepwise multiple regression analysis comparing
the cormrelation between dyssynchrony (SD of RS time >40
msec) and various parameters

Variables Exo (B) p
Age 1.03 NS
QRS duration 1.02 0.02
LVID end-systole 1.03 NS
LVID end-diastole 1.02 NS
Ejection fraction 1.02 NS
Relative wall thickness 1.07 NS
Mitral annulus systolic velocity by DTI 0.85 NS

Relative wall thickness: (septum+posterior walll) /2, LVID:
left ventricle infernal dimension, DTI: Doppler fissue image
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