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Summary

The relationship between left ventricular circumferential fiber shortening velocity in ejection
phase [Vcr(S)] and left ventricular circumferential fiber lengthening velocity in rapid filling phase
[Vcr(D)] was studied in normal young male subjects using echocardiography.

In 14 subjects (Group 1) mean Vcr(S) and mean Vcr(D) were obtained at rest. In 8 subjects
(Group 2) peak Vcr(S) and peak Vcr(D) were estimated at rest, during ergometric bicycle exercise,
and at the time when heart rate returned to the resting level after exercise.

A close positive correlation between mean VcF(S) and mean Vcr(D) was observed in Group 1.
Peak Vcr(D) correlated significantly with peak Vcr(S) at rest in Group 2. Ergometric exercise increased
peak Vcr(S) and peak Vcr(D). Increases in peak Vcr(D) were greater than those in peak Vcr(S),
and peak Vcr(D)/peak VcrF(S) showed significant increments during exercise. The increases in
peak Vcr(D)/peak Vcr(S) remained after exercise.

It was suggested that myocardial contraction and myocardial relaxation were influenced in a dif-
ferent manner by ergometric exercise.
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Fig. 1.

Dd=left ventricular dimension at the end-diastole;
De=left ventricular dimension at the biginning of rapid filling; Df =left ventricular dimen-

systole;
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= circ./sec
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eems T VeF(D)
" -/..
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A AN =———— _ circ./sec
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Example of a left ventricular echogram.

Ds=left ventricular dimension at the end-

sion at the termination of rapid filling; ET =left ventricular ejection time; ef =left ventricular rapid
filling period; mVcF(S)=mean circumferential fiber shortening velocity in ejection phase; mVcr(D) =
mean circumferential fiber lengthening velocity in rapid filling phase.
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Fig. 2. Computer output of left ventricular di-
mension and its rate of change throughout a
single cardiac cycle.

Zero time corresponds to the peak of the R wave
of the electrocardiogram.

D=left ventricular dimension; dD/dt=rate of
change of dimension; dD/dt/D=normalized rate of
change of dimension.
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Fig. 3. Relationship between mVcr(S) and mVcr
(D) at rest.
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Fig. 4. Relationship between heart rate and mVcrF at rest.
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Fig. 5. Relationship between pVcr(S) and pVcr
(D) at rest.

pVcr(S)=peak circumferential fiber shortening
velocity in ejection phase; pVcr(D)=peak circum-
ferential fiber lengthening velocity in rapid filling
phase.
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Fig. 6. pVcr(S) and pVcr(D) during and after exercise.
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Fig. 7. pVcr(D)/pVcr(S) during and after ex-
ercise.

The increases in pVcr(D) are greater than those
in pVcr(S) during exercise, and the increments in
pVcr(D)/pVcF(S) remain unaltered after exercise.
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