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Summary

The purpose of the present study was to evaluate experimentally the left ventricular end-systolic
pressure/left ventricular end-systolic dimension (ESP/ESD) ratio and clinically the peak left ventri-
cular systolic pressure/left ventricular end-systolic volume index (LVSP/LVESVI) ratio as left ven-
tricular performance.
1. Dog experiment

The left ventricular internal (minor) dimension with the pulse-transit ultrasonic method and left
ventricular and aortic pressures by the catheter-tip micromanometer were simultaneously recorded in the
anesthetized open chest dogs. The changes in the ESP/ESD ratio were observed by inotropic in-
terventions with isoproterenol and propranolol infusion under the constant heart rate. This ratio cor-
related curvilinearly or linearly to other indices [to stroke volume (Y= —165+50X—3.5X2, r=0.992),
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ejection fraction (Y= —4.8+1.5X—0.1X2, r=0.993), mean velocity of circumferential fiber shortening
(Y=-12.9+3.9X—-0.3X2, r=0.997), dp/dt/40 (Y=—13385+2647X, r=0.986), etc], and which ratio
related closely to the peak left ventricular systolic pressure/ESD ratio and to the peak aortic pressure/
ESD ratio. This ratio indicated the changes in cardiac contractility and could be utilized clinically,
which was not independent on afterload and heart rate.

II. Clinical analysis

The retrospective analysis of the LVSP/LVESVI ratio and other indices (left ventricular end-
diastolic and end-systolic volume indices, ejection fraction, fractional shortening, peak dp/dt/P, etc) were
made from the routine catheterization data in 35 patients, of whom 7 were normal control, 6 hyperten-
sive heart disease (HHD), 6 mitral regurgitation (MR), 9 aortic regurgitation (AR), and 7 congestive
cardiomyopathy (CCM). The LVSP/LVESVI ratio curvilinearly correlated to other indices [to end-
diastolic volume index (Y=157/ /X, r=0.879), end-systolic volume index (Y=117/X%8, r=0.976),
ejection fraction (Y=0.28+0.19 InX, r=0.882), fractional shortening (Y=8.7+14.7 InX, r=0.846),
peak dp/dt/P (1/Y=0.03+0.04/X, r=0.769), etc].

The LVSP/LVESVI ratio was a more useful index than left ventricular end-diastolic pressure,
end-diastolic volume index and peak dp/dt/P. On the other hand, this ratio could separate the com-
pensated heart (HHD, a part of MR and AR) from the normal heart more clearly than ejection phase
indices (ejection fraction and franctional shortening). Though this ratio and ejection phase indices
separated significantly the decompensated heart (CCM) from the normal and the compensated heart,
there were a little overlap among individual patients in this ratio. But these overlapped patients were
severe MR or AR. The superiority of this ratio to ejection phase indices as the index of left ven-
tricular function is not definite. However, it is possible to evaluate this ratio for the index of left
ventricular function and to apply for the noninvasive index using echocardiogram and cuff blood
pressure.
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Fig. 1. Schematic illustration of present experimental preparation (left) and original

tracing (right).

LVD=left ventricular internal dimension; AF=aortic flow; EDD =end-diastolic dimension;
ESD =end-systolic dimension ; ESP =end-systolic pressure ; EDP =end-diastolic pressure.
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Fig. 2. Changes of LVD, AF, LVP and LVdp/dt by propranolol infusion with constant heart
rate (left) and its pressure-dimension loops (right).
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Fig. 3. Relation between end-systolic pressure/end-systolic dimension (ESP/ESD) ratio
and each parameter by inotropic interventions (isoproterenol and propranolol) with constant

heart rate.
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Fig. 4. Relation between left ventricular end-systolic pressure/end-systolic dimension

(LVESP/ESD) ratio and each ratio.
DNP=dicrotic notch pressure.
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Fig.5. Relation of left ventricular end-diastolic volume index (EDVI), end-systolic volume
index (ESVI) and peak left ventricular systolic pressure/end-systolic volume index (LVSP/
LVESVI) ratio in normal control, and in patients with hypertensive heart disease (HHD),
mitral regurgitation (MR), aortic regurgitation (AR) and congestive cardiomyopathy (CCM).
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Reversed triangles in HHD group show the cases with asymmetric septal hypertrophy (ASH).
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