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Summary

To evaluate left ventricular diastolic reserve during acute pressure loading, changes in mitral flow
velocity patterns before and after the elevation of blood pressure were analyzed by pulsed Doppler
echocardiography in 11 cases of hypertrophic cardiomyopathy (HCM), nine cases of dilated cardi-
omyopathy (DCM), and 11 control subjects. Systolic blood pressure was elevated 259, above basal
values by methoxamine infusion (0.01 mg/kg/min). Before and after methoxamine, left ventricular
dimension and mitral flow velocity pattern were obtained by M-mode and pulsed Doppler echocar-
diography, respectively. The peak velocity in the rapid filling and atrial contraction phases and time-
velocity integrals were measured from the flow pattern.

After methoxamine, left ventricular diastolic dimension was significantly increased in all groups,
from 43.84+4.7 mm to 47.4+4.9 mm in the control subjects, from 43.7+6.3 mm to 47.2+6.0 mm in
HCM, and from 57.94+6.4 mm to 60.6+5.9 mm in DCM. Left ventricular systolic dimension was
significantly increased from 48.6+8.4 mm to 52.8+8.3 mm in DCM, but not in the control subjects or
HCM. The peak velocity in the rapid filling phase was significantly increased from 60416 cm/sec to
69+14 cm/sec in the control subjects and tended to be increased from 44413 cm/sec to 52+12 cm/sec
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in HCM. The extent of this increase tended to be less in HCM. However, the peak velocity in the rapid
filling phase tended to decrease in DCM. There were no consistent trends of changes in the peak
velocity in the atrial contraction phase in any groups. The mitral velocity integral increased from 502
Hz-sec to 621 Hz.sec in the controls and from 525 Hz.sec to 613 Hz.sec in HCM, but it did not
increase in DCM.

These findings suggest that there is impaired diastolic reserve during acute pressure loading in
HCM and DCM and that the diastolic disturbance might be reflected in the early diastolic phase,

rather than in the late diastolic phase.
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Fig. 1. Determination of parameters from the mitral flow pattern obtained by pulsed Dop-

pler echocardiography.

R=peak velocity in the rapid filling phase; A =peak velocity in the atrial contraction phase; MVI=
mitral velocity integral (hatched area); LV=left ventricle; LA=left atrium; PCG =phonocardio-
gram; ECG=electrocardiogram; TOWARD & AWAY=flow components toward and away from

the transducer.

A white arrow on the two-dimensional echocardiogram shows a sampling volume for flow velocity

measurement.
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2. EEHGEHERLIE (LVDd) nzfe (Fig. 3)

LVDd i3 # k34 3 AR, R0 43.8
+47mm 2L, DCM #< 57.9+64 mm L
HE (p<0.01) ckTdHoeny, HCM <1k
43763 mm LtBEICHL, AEEE AR
7o, Afte, SHREETIE 47.4+4.9 mm (p<0.01)
~, HCM #t <1z 472+6.0mm (p<0.01) ~,
DCM #Ci% 60.6+5.9 mm (p<0.05) ~ L, 3 #
ELHERICHER LD, = OB 4R T
FlORho T,
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4. EERERAHE-smEOZE(L (Figs. 5, 6)

BHMAW ©— 7 FEE 2 b2 AT,
st RIEEo 60416 cm/sec, DCM #£ ¢ 59+ 7 cm/sec
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Fig. 2. Changes in heart rate in 3 groups before and after methoxamine infusion.
HCM =hypertrophic cardiomyopathy; DCM =dilated cardiomyopathy.
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Fig. 3. Changes in left ventricular end-diastolic dimension (LVDd) before and after meth-
oxamine infusion.
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Fig. 4. Changes in left ventricular end-systolic dimension (LVDs) before and after meth-
oxamine infusion.
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Fig. 5. Changes in the peak velocity in the rapid filling phase before and after meth-
oxamine infusion.
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Fig. 6. Comparison of the extent of changes in
the peak velocity in the rapid filling phase.
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6. Mitral velocity integral ®%{t (Figs. 8, 9)
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Fig. 7. Changes in the peak velocity in the atrial contraction phase before and after meth-

oxamine infusion.
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Fig. 8. Changes in the mitral velocity integral before and after methoxamine infusion.
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Fig. 9. Comparison of the extent of changes in
the mitral velocity integral.
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