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Summary

This study was performed to investigate the characteristics of isovolumic relaxation flow velocity
(IRFV) in the mid-portion of the left ventricle. Doppler examinations were performed at rest in 20
subjects with normal heart and 18 with hypertrophic heart disease. To assess the left ventricular flow
conditions in hyperdynamic states, 10 healthy subjects underwent exercise Doppler echocardiography.
From the apical transducer position, left ventricular filling velocities were obtained at the mitral valve
orifice level and at the mid-ventricle, and the changes of peak velocities in the rapid filling (R, R;) and
atrial contraction phases (Ay, A;) were measured [%R=(R;—Rg)/Ro, %A=(A1—Ao)/Ao]. There was
a good correlation between IRFV and %R (IRFV=0.69x %R+25.9, r=0.75, p<0.001). However,
there was no correlation between IRFV and %A. Prominent IRFV (=30 cm/sec) was demonstrated
in 13 subjects, including 10 with hypertrophic heart disease. During exercise, IRFV, %R and %A did
not increase.

It was concluded that a prominent IRFV was associated with the acceleration of rapid filling
velocity at the mid-ventricle. This phenomenon may be caused by regional and asynchronous hyper-
dynamic states demonstrated in hypertrophic heart disease.
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Fig. 1. Schema of left ventricular flow velocity analysis using Doppler echocardiography.

R,=peak flow velocity in the rapid filling phase at the mitral valve orifice level; A;=peak flow
velocity in the atrial contraction phase at the mitral valve orifice; R;=peak flow velocity in the
rapid filling phase at mid-ventricle; A,=peak flow velocity in atrial contraction phase at mid-
ventricle ; IRFV =peak flow velocity in the isovolumic relaxation phase at mid-ventricle; LV =left

ventricle; Ao=aorta; LA=Ileft atrium.
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Fig. 2. Pulsed Doppler flow velocity tracings at the mitral valve orifice level and mid-
ventricle.

(Case I) In a normal heart, both R and A waves are reduced at mid-ventricle.

(Case II) In a patient with non-obstructive hypertrophic cardiomyopathy, the prominent IRFV
and the acceleration of an R wave are observed at mid-ventricle.
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Fig. 3. Correlation between IRFV and %R.
There is a good correlation between IRFV and %R.
HCM =hypertrophic cradiomyopathy.
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Fig. 4. Correlation between IRFV and %A.
There is no correlation between IRFV and %A.
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Exercise response in heart rate and blood pressure.

In healthy subjects, heart rate and systolic blood pressure increase during exercise.
HR =heart rate; SBP=systolic blood pressure; DBP=diastolic blood pressure; Pre-Ex=pre ex-

ercise ; Ex=peak exercise
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Fig. 6. Exercise response in diastolic flow velocities at the mitral orifice level and mid-

left ventricle.

All of diastolic flow velocities increase during exercise.
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Fig. 7. Exercise response in IRFV, %R and %A.
IRFV, %R and %A do not increase during exercise.
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