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Myocardial Synchronicity : As a Predictor of Left Ventricle Function Recovery in
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ABSTRACT

Background and Objectives : The recovery of the left ventricular ejection fraction (LVEF) appeared to be prog-
nostic of survival in congestive heart failure (CHF). The aim of our study was to evaluate the parameters that
appear to predict the LVEF recovery in CHF. Subjects and Methods : Forty-nine patients, with CHF and a
LVEF<35%, were enrolled. Doppler myocardial imaging was performed on 5-basal and 5-mid segments in order
to assess the systolic duration, the time from the R-wave to the peak systolic velocity (RS time) and the time from
the R-wave to the peak early diastolic velocity (RE time). The standard deviation (SD) of the RS time was an in-
dicator of the ‘systolic synchronicity’. After at least 3 months of full medical therapy, a follow-up echocardiography
was performed. According to the changes in the LVEF, the patients were divided into groups I (<5%, n=29) and I
(=5%, n=20). Results : The baseline clinical and echocardiographic parameters were similar in both groups. In
group II, the LV end-systolic and end-diastolic volumes were decreased, but the LVEF was increased by up to 44%
at the follow-up. The right ventricular annulus velocity (group I : 6.742.1 vs. group II : 8.04+2.0 cm/sec, p<
0.05), the use of B-blocker (69 vs. 100%, p<0.05) and the SD of the RS time (46%21 vs. 21+12, p<0.01) were
significantly different between the two groups. However, the systolic duration and the SD of the RE time were
similar in the two groups. From a multivariate analysis, only the SD of the RS time was an independent predictor
of the LVEF recovery. Conclusion : Myocardial systolic synchronicity is an important predictor of the LVEF reco-
very. (Korean Circulation J 2003:;33(8):687-694)
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Fig. 1. Quantitative tissue velocity image of left ventricular
segments. The time of peak systolic velocity and peak
early diastolic velocity from R wave of ECG was homoge-
nously distributed (normal person).

Fig. 2. A : the duration of positive velocity during systole

was named systolic duration : red color (basal septum).
B : the RS time was measured from the R-wave of the
QRS complex fo the peak systolic velocity and expressed
in milliseconds. C : the RE time was measured from the
R-wave to the peak early diastolic velocity. The standard
deviation of RS time and RE time of 10 segments (mid
and basal portion of septum, lateral, inferior, anterior, and
RV free wall) was considered an indicator of myocardial
systolic synchronicity and diastolic synchronicity, respec-
fively.
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Table 2. Echocardiographic parameters between two
groups

Group| Group Il
LVID systole (mm) 52+13 51+8
LVID diastole (mm) 63+12 62+6
Wall thickness (mm) 113 11£1
ESV (mL) 12660 109+49
EDV (mL) 167169 142+49
EF (%) 26+5 26+7

Spherical Index

End-systole 1.79+£0.251.83+0.18

End-diastole 1.61+£0.21 1.68+0.19
E/Aratio 14+£1.1 1.8+1.2
Deceleration time (msec) 183+66 170£62
MR grade 1.6£1.2 1.4£1.2
TR Vmax (m/sec) 3.1+0.6 3.1+£0.4
E/annulus e velocity by DTI 23£10 23+10
RV annulus velocity (cm/s) by DTl 6.7+2.1  8.0+2.0*

LVID : left ventricle internal dimension, wall thickness :
(septum+posterior wall) /2, ESV : end-systolic volume,
EDV : end-diastolic volume, EF : ejection fraction, MR
grade 1 : mild, 2 : moderate, 3 : severe, DTl : Doppler
tissue image, * : p<0.04

Table 3. Follow-up echocardiography

Group | Groupll p

Follow up duration (months) 9+6 10+6 NS
Medication

B -blocker (%) 69.0 100 0.007

Dose of carvedilol (mg)  27+12 35+13 0.058

ACEIl or ARB (%) 93.1 100

Diuretics (%) 82.5 75.0
Difference of EF (%) -1£3 18£6 <0.001
LVID

52+13 40+9 0.1
65112 58+7 0.001

End-systole (mm)
End-diastole (mm)

Age 64+11 61£11
Sex (M/F) 20/9 12/8
Etiology

Ischemic 13 7

Non-ischemic 16 13
Heart rate 7411 77£9
DM (%) 51.7 40.0
Creatinine (mg/dL) 20+1.6 19+1.9

ESV (mL) 133+70 59+33 <0.001
EDV (mL) 175480 101+40 <0.001
EF (%) 25+6 44+11 <0.001

DM : diabetes mellitus

ACEI : angiotensin converting enzyme inhibitor, ARB :
angiotensin receptor blocker
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Table 4. Quantitative fissue Doppler echocardiography

¢

il

Group | Group Il P

SD of systolic duration

All segment 85+13 89*12 NS

LV segment 90£13 94+14 NS
SD of RS time

All segment 46*15 21£12 <0.01

LV segment 4717 20+14 <0.01
SD of RE fime

All segment 35+20 34+25 NS

LV segment 32+21 30+25 NS

SD : standard deviation, RS time : interval from R wave of
EKG to peak systolic velocity, RE fime : interval from R
wave of EKG to peak early diastolic velocity

2105 Bt (Table 4) (Fig. 3).
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Table 5. Multivariate regression analysis for prediction of
LV function recovery

O‘W F-u

Variable Exp (B) 95% Cl o)
SD of RS time 0.87 0.79-0.95 0.002
RV annulus velocity 1.42 0.76—2.66 NS
Dose of BA—bIocker ! 098-102 NS
(carvedilol)

Fig. 3. Quantitative Doppler tissue image of left ventricular (LV) segments of two groups. A and B : there is simultaneous
peaking of segmental systole (homogeneous distribution of RS time) in the mid and basal segments of LV in the
apical 4 and 2 chamber view (group II). C and D : there is marked regional variation of RS time in the LV segments in

the apical 4 and 2 chamber view (group ).
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Fig. 4. Regional variation of RS fime between two groups.
In group |, there was marked regional variation in RS time
among the left ventricular segments. The RS time was
earliest in the basal septum and latest in the mid lateral
wall. In group II, the RS time was relatively homogeneous
distibuted among the left ventricular segments. The RS
fime was earliest in the basal septum and latest in the
mid right ventricular wall. b : basal, m : mid, s : septum,
| * lateral, i @ inferior, a : anterior, RV : right ventricle, * : p<
0.05, black circle : group |, white circle : group |I.
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