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Echocardiographic Measurement of Early Diastolic Time
Intervals in Patients with Hypertension
— With Reference to Regional Nonuniformity and Restoring Forces —

Yong Seok Choi, M.D,, Baek Su Kim, M.D,,
Eun Seok Jeon, M.D., Chong Hun Park, M.D.

Department of Internal Medicine, College of Medicine, Chungnam National University

Background - Tt is known that left ventricular(LV) wall motion is not uniform even in normal
heart, and the restoring forces make phase differences between LV wall motion and mitral
flow velocity during rapid filling period.

Method : To investigate the regional nonuniformity and restoring forces in 46 patients with
hypertension(HT) (group I : normal wall thickness. n=12, II : LVH with fractional shortening
(FS)>25%. n=22, IIl : FS<25%. n=12), We measured the time intervals from A, to peak
thinning rate point of LV posterior wall(A,-(—)dpw/dt), to long axis peak lengthening rate
point of mitral annulus(A,-dL/dt), to mitral flow starting point(IRT). and to peak mitral flow
velocity(A>-E) by M-mode and Doppler echocardiography.

Resuls - The noniformity((—)dpw/dt-dL/dt) and phase difference((—)dpw/dt-E) were inc-
reased in HT(controls : HT, 22% 7.8vs. 49 52msec, 63% 4.5vs. 861 6.2msec, p<<0.05 respecti-
vely). In group comparison, nonuniformity increased in group II and HI(group I: group II,
I 35% S.1vs. 50 7.1, 70% 14msec, p<<0.05 respectively). but phase difference increased only
in group I(group II : group I III 93%6.0vs. 75+ 5.2, 80+ 20msec, p<<0.05, respectively).

Conclusion © We interpreted these data that in HT with hypertrophy or not, the nonuniformity
of LV wall motion working on the restoring forces which can be expressed as phase difference
between LV wall motion and mitral flow. But in HT with hypertensive heart failure group,
no siginificant changes of phase difference and it's suggest that other mechanism could be
also working on early diastolic filling.

KEY WORDS : Hypertension * Nonuniformity * Restoring forces.
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Table 1. Demographic variables in controls and hypertension.

Controls HT Group 1 Group 11 Group II1
Number 10 46 12 22 12
Age (vear) 51220 58+ 1.6 57+2.4 58t 2.1 571 3.1
MBP(mmHg) 97+ 6 133+ 4% 123+ 6* 138+ 5% 122+ 10*
HR (BPM) 79t 54 66+ 2.5 753 64%3 80t 4
HT : Hypertension group Group I . Hypertension without ventricular hypertrophy
MBP . Mean blood pressure Group II . Hypertension with ventricular hypertrophv
HR : Heart rate Group III . Hypertension with heart failure

*p<0.05 compared with controls

Table 2. Echocardiographic variables in controls and hypertension

Controls HT Group 1 Group 11 Group I
LVSD(mm) 36+ 2.4 33+ 1 4811 33%1 57+ 8%
FS (%) 29+ 2.4 35+ 1.3 353 35%1 15+ 2%
LVPW(mm) 8.6+0.5 10,9+ 0.4* 8.3t 0.1 123+ 0.4% 8.9+ 0.6

HT [ Hypertension group
LVSD : Left ventricular end-systolic dimension
*p<0.05 compared with controls

FS . Fractional shortening
LVPW : Left ventricular posterior wall thickness
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Fig. 1. The parameters of time interval in echocardigraphic measurement(PCG : phonocardiography, LVPW
- left ventricular posterior wall, MA ! mitral annulus, P-D : pulse Doppler). 1) isovolumic relaxation
time, 2) Ay-(—)dpw/dt { ime interval from A; to peak thinning rate point of LVPW, 8) A,-dL/dt : time
interval from A, to peak lengthening rate point of MA, 4) A,-E : time interval from A, to peak E
wave of mitral flow velocity. Two triangular points indicated on LVPW correspond with the point 3
and point 4 respectively.



Table 3. The indices of early diastolic filling intervals in controls and hypertension

Controls HT Group 1 Group II Group III
Aq-(—)dpw/dt 100+ 4.0 111+ 3.4 102+ 5.5 115+ 4.0** 105+ 9.2
Ap-dL/dt 125+ 7.1 155+ 6.4* 1371 8.0 165+ 8.3%* 175+ 12.1**
Phase differences 63+ 4.5 87+ 4.5% 75152 93+ 6.0** 83+ 204
Nonuniformity 25+ 7.8 49+ 5.2 35+ 5.1 50 7.1* 70+ 14.6*
IRT 85+ 6.0 120+ 4.5% 110+ 7.2 120+ 6.0%* 125+ 11.5*
Unit . msec

HT : Hypertension group
IRT : Isovolumic relaxation time

Nonuniformity : (—)dpw/dt-dL/dt, time interval between peak thinning rate point of LVPW and peak lengthe-

ning rate point of mitral annulus

Phase differences . (—)dpw/dt-E, time interval between peak thinning rate point of LVPW and peak E wave

on pulse Doppler
*p<0.05 compared with controls
**p<0.05 compared with controls & group I

(msec)
120
- Nonuniformity
100 - Phase Difference -

normal

HT(Group I

HT(Group 1) HT(Group III)

Fig. 2. The nonuniformity and phase differences in hvpertension & controls.
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