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Echocardiographic Evaluation of Regional Wall Motion Nonuniformity
and Phase Difference in Asymmetric Septal Hypertrophy

Chong-Hun Park, M.D., Eun-Seok Jeon, M.D., Dae-hwae Ku, M.D.,
Yong-Seok Choi, M.D., Baek-Su Kim, M.D.

Department of Internal Medicine, Chungnam National University College of Medicine

Background. A regional wall motion nonuniformity and a phase difference between LV
posterior wall motion and transmitral flow are present during normal rapid filling period and
are thought to be an evidence for involvement of ventricular restoring forces.

To assess the role of nonuniformity on diastolic functional impairment of asymmetric septal
hypertrophy(ASH), the time relations between left ventricular regional wall motions and filling
velocity were studied.

Methods. We measured the time intervals from A to peak rate of LV posterior wall(short
axis) thinning(As-(-)dpw/dt), peak rate of medial mitral annulus (long axis dimension) leng-
thening (A,-dL/dt) and peak mitral flow(A>-E) by M-mode and Doppler echocardiography.

Result. In ASH patients, Ay-(-)dpw/dt(106+ 6msec, mean SE) and the regional wall motion
nonuniformity((-)dpw/dt—dL/dﬁ 89+ 11msec, mean SE) were increased significantly when com-
pared with normal control values(88+ 4, 28+ Smsec, mean SE, p<<0.01, respectively). In normal
controls, peak mitral flow velocity lagged peak rate of regional wall motions, so the phase
differences were present ((-)dpw/dt-E : 71+ 8msec, dL/dt-E : 44+ 6msec).

In ASH patients, (-)dpw/dt-E was present(90+ 16msec) but dL/dt-E was not present or rever-
sed(-21+ 18 msec). So these chacteristic phase differences were disturbed.

Conclusion. These data suggested that the relaxation nonuniformity of regional wall motion
in ASH may act as an energy dissipating factor of restoring forces during rapid filling period.

KEY WORDS : Asymmetric septal hypertrophy * Nonuniformity * Restoring forces.
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@£ 9] peak thinning rate point®} 39} peak
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2) AL=A NEAHH S AZ FE &9 peak
thinning rate point((—)dpw/d) 7% 2] A4+ A =
Ag-(—)dpw/dte} % 9] peak lengthening rate point
(dL/dO)7FR] o] A|ZEEA & Ap-dl/de

3) AhE 9] peak thinning rate point2} peak leng-
thening rate point®}2] A}Z¥7F4 Z nonuniformity
((—)dpw/dt-dL/dr)

4) ©32] peak thinning rate point, &3 2] peak

Table 1. Echocardiograpic varibles

Normal control ASH p-value
HR(bpm) 75+ 2 76t 6 NS
LVDS(mm) 35+ 1 361 4 NS
LVDD(mm) 511 513 NS
FS(%) 32+ 3 30+ 4 NS
LA(mm) 34+ 1 4516 <0.1
Aorta{(mm) 30+ 3 45+ 6 <0.1

ASH . Asvmmetric septal hypertrophy
HR [ Heart rate

LVDS : Left ventricular dimension in systole
LVDD : Left ventricular dimension in diastole
FS . Fractional shortening

LA > Left atrium
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Fig. 1. The parameters of time interval in echocardigraphic measurement(PCG : phonocardiography, LVPW
: left ventrciular posterior wall, MA ! mitral annulus, P-D : pulse Doppler). 1) isovolumic relaxation
time, 2) Ap-(—)dpw/dt : time interval from Ay to peak thinning rate point of LVPW, 3) Ap-dL/dt | time
interval from A, to peak lengthening rate point of MA, 4) Ay-E : time interval from A, to peak E
wave in mitral early flow velocitv, Two triangular points indicated on LVPW correspond with the point

3 and 4 respectively.
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Table 2. The indices of early diastolic filling inter-

vals
Normal control ASH p-value

Ag-(—)dpw/dt 88+ 4 106+ 6 <0.01
Ap-dL/dt 115+ 4 202+t 11 <0.01
Nonuniformity 28t 5 89+ 11 <0.01
Phase difference

in short axis 718 90+ 16 NS

in long axis 4416 —-21+18 <0.01

Unit . msec

Ay-(—)dpw/dt : Time interval from A, to peak thin-
ning rate point of LVPW
: Time interal from A, to peak leng-
thening rate point of MA
Nonuniformity © (—)dpw/dt-dL/dt, time interval bet-
ween peak thinning rate point of LVPW
and peak lengthening rate point of
MA
Phase difference
in short axis : (—)dpw/dt-E, time interval bet-
ween peak thinning rate point of
LVPW and peak E wave on pulse
Doppler
in long axis | (—)dL/dt-E, time interval between
peak lengthening rate point of LVPW
and peak E wave on pulse Dopp-
ler

Ag-dudt

100

XS AsH

Ml Nommal controb!

—40 T
(=) dpw/dt-dL/dt
Nonuniformity

T

(=)dpw/dt-E :
Phasedifference in LVPW  Phasedifference in MA

1
«(=)dL/d-E

Fig. 2. The nonuniformity and phase difference in ASH and normal control.
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