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Summary

Blood flow velocity patterns at the left ventricular inflow (LVIT) and outflow (LVOT) tracts
were noninvasively investigated using a combined system of the pulsed Doppler echocardiography
and cross-sectional echocardiography in 25 patients with hypertrophic cardiomyopathy including 11
with obstruction (HOCM) and 14 without obstruction (HCM), and in 15 patients with hypertension
complicated with left ventricular hypertrophy (HT).

Flow velocity patterns at the LVIT were characterized by the following results:

1) Deceleration time from the peak in velocity of diastolic rapid filling wave (D wave) to zero
in velocity was significantly prolonged in HCM and HOCM (0.20+0.053 sec) and in HT (0.17+0.018
sec) probably because of diminished left ventricular compliance compared with normal subjects (0.09
+0.016 sec) (p<0.01).

2) Deceleration time was correlated with diastolic descent rate (DDR) of the anterior mitral
leaflet in HCM and HOCM (r=-—0.47, p<0.05).

3) DJA ratio (amplitude of D wave/amplitude of atrial contraction wave) was significantly de-
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creased in HCM and HOCM (1.43+0.673), probably because of augmented atrial contraction com-

pared with normal subjects (2.15+0.395) (p<0.05).

4) There was no correlation between D/A ratio and CE/CA ratio (amplitude between C point
and E point / amplitude between C point and A point) of the anterior mitral leaflet.

5) Systolic bulging toward the transducer was detected in 10 of 11 patients with HOCM. This
characteristic pattern was never observed in normal subjects, HCM and HT.

In HCM and HOCM, the flow velocity patterns at the LVOT showed two profiles: a) M-shaped
pattern with two peaks in early and late systole, and with midsystolic interruption of an ejection flow,
and b) monophasic pattern with a prominent peak velocity in early systole followed by very decreased
flow velocity. These two patterns showed the marked differences compared with that in normal sub-
jects, exhibiting monophasic pattern with a peak velocity in midsystole.
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Table 1. Materials

Diagnosis No. of cases

Hypertrophic cardiomyopathy 25
without obstruction 14
with obstruction 11

Hypertension with left ventricular
hypertrophy 15

Normal 15
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Schematic diagram of our system which combined pulsed Doppler echocardio-
graphy with cross-sectional echocardiography.

7, fERMMEEEO D EkEd A gEc
LT DJA ratio %Z:kw, LEHicwToh
b OfE AL Lz, ARSI T 5 iEkE
IZoWTIE, ZDEEMFHIIAFEER 72w, <%
— vk, & ATEEHENC 1 B s o —
7 1AR 2 s & U T HeR T LTz,

& ES

L EERARMEE

IEwRE, IERBIIERSEME L FERE (HCM), B
REIPAZENEOERE (HOCM) &8 & OESIER ®
FEWewmieER (HT) oZsiiAKLERE
# Fig. 3 125+

1) i <2 — o o ki

HCM B < IR 2 5 80 ©, fEiERH
WThd Do — s i 5 oReE S IE R
RTERTH o7, £, D RICHXTLOEIR
e (A gk) oE»s U Eh 4 plicashiz. Iy

l"

— 127 —



ikt KK, #RE, @&

'31986.3.14.N199

TOWARD (A
BASELINE{ 4

AWAY !

Fig. 2. Normal flow velocity pattern at the left
ventricular inflow tract and the method of meas-
urements.

Top: Projection of the Doppler beam and sampl-
ing position (arrow) on the cross-sectional echocardio-
gram.

Bottom: Pulsed Doppler flow velocity pattern.

SV =sampling volume; BASE LINE=zero flow
level in velocity; TOWARD =flow toward the trans-
ducer; AWAY =flow away the transducer; ic=iso-
metric contraction deflection; S=systolic component;
D =diastolic rapid filling wave; A =atrial contraction
wave; t=deceleration time from the peak in velocity
of diastolic rapid filling wave to zero in velocity.
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Fig. 3. Flow velocity patterns at the left ventricular inflow tract and the measured values.
Top: Projection of the Doppler beam and sampling position (arrow) on the cross-sectional echo-

cardiogram.

Bottom: Pulsed Doppler flow velocity patterns.
SV =sampling volume; B=systolic bulge;

HCM =hypertrophic cardiomyopathy without ob-

struction; HOCM =hypertrophic cardiomyopathy with obstruction; HT =hypertension with left
ventricular hypertrophy; Means+standard deviations are shown at the bottom.
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Fig. 4. Correlation between deceleration time and diastolic descent rate of the anterior

leaflet of the mitral valve.
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Fig. 5. Correlation between D/A ratio of flow
velocity pattern and CE/CA ratio of the anterior
leaflet of the mitral valve.

CE and CA=distance between C point and either
E or A point.
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Fig. 6. Flow velocity patterns at the left ventricular outflow tract in hypertrophic cardio-

myopathy, HT and normal subject.

Top: Projection of the Doppler beam and sampling position (arrow) on the cross-sectional echo-

cardiogram.

BOttom: Pulsed Doppler flow velocity patterns.

SV =sampling volume; HT =hypertension with left ventricular hypertrophy.
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Fig. 7. Flow velocity pattern at the left ven-
tricular outflow tract and aortic valve echo-
cardiogram in HOCM.

Top: M-mode aortic valve echocardiogram. The
aorticvalve shows systolic semi-closure (arrow).

Bottom: Flow velocity pattern at the left ventricular
outflow tract showing a M-shaped pattern with two
peaks in early and late systole.
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Fig. 8. Flow velocity pattern at the left ven-
tricular inflow tract in normal subject with sinus
tachycardia.

SV =sampling volume.
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