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Summary

The changes in STI were compared with the acute alterations in the left ventricular hemodynamics
measured echocardiographically. Hemodynamic changes were induced by atrial pacing in 5 patients
(2 with sick sinus syndrome, 2 with sinus bradycardia, and 1 with paroxysmal supraventricular tachy-
cardia), and by inhalation of amyl nitrite or intravenous administration of 5 mg of propranolol in 9 healthy
male adults. 4ET and 4PEP, which were deviations from the expected value for the heart rate, were
used for the evaluation.

Increase in atrial pacing rate from 70/min to 100/min resulted in decrease of left ventricular end-
diastolic dimension (EDD) and stroke volume (SV), shortening of AET and lengthening of APEP,
while the mean velocity of circumferential fiber shortening (Vcf) did not change. After inhalation of amyl
nitrite, EDD and SV decreased without changes in 4ET, 4PEP and Vcf. Propranolol decreased SV,
Vcfand 4ET and increased 4PEP, while did not affect EDD. The changes in ejection fraction were well
correlated with the changes in PEP/ET.

From these observations, it is speculated that, during the acute alterations in hemodynamics, the
changes in ET, PEP and PEP/ET are mainly attributed to the changes in SV, preload and myocardial
contractility, and ejection fraction, respectively.
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Figure 1. Relationships of ejection time (ET)
and pre-ejection period (PEP) to heart rate (HR)
after acute changes in hemodynamics induced
by atrial pacing, amyl nitrite and propranolol.

The thin lines represent the regression equations of
ET or PEP to heart rate and the dotted areas show 1
SD of ET or PEP in 122 normal subjects at rest.
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Figure 2. Responses of STI and hemodynamic
variables to atrial pacing.

AET and 4PEP are the deviations of measured
ET and PEP from the predicted values at the given
heart rate according to the normal regression equations
between heart rate and ET or PEP.

EDD: left ventricular end-diastolic dimension, SV :
stroke volume, Vcf: mean velocity of circumferential
fiber shortening, HR: heart rate. Other abbrevations
as in Figure 1.
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Figure 3. Responses of STI and hemodynamic
variables to amyl nitrite.

C: control, AN: after amyl nitrite. Other abbreva-
tions as in Figures 1 and 2.
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Figure 4. Responses of STI and hemodynamic
variables to propranolol.

C: control, P: after propranolol. Other abbreva-
tions as in Figures 1 and 2.
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Figure 5. Summarized presentation of the responses in STI and left
ventricular hemodynamics to atrial pacing, amyl nitrite and pro-

pranolol.

Abbrevations as in Figures 1 and 2.
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Figure 6. Comparison of changes in PEP/ET
and EF after the acute hemodynamic changes.

EF: ejection fraction. Other abbrevations as in
Figures 1 and 2.
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