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Summary

Alterations in left ventricular systolic time intervals and changes of left ventricular end-diastolic
volume induced by the Valsalva maneuver were investigated. Four healthy Japanese males were the
subjects and ranged in age from 27 to 37 years (mean: 34 years). Systolic time intervals and the left
ventricular volumes were measured from the simultaneous recording of the electrocardiogram, phono-
cardiogram, indirect carotid artery pulse tracing, and the echocardiogram by Aloka SSD-90 echograph
using strip chart recorder at a paper speed of 100 mm/sec. Performance of the Valsalva maneuver was
standardized by inflating the cuff of mercury sphygmomanometer to keep the height of 30 mmHg, and
the maintenance of the strain for 10 sec. Echocardiographic left ventricular volume was calculated as the
cube of left ventricular dimension.

The results were as follows:

1) The left ventricular ejection time (LVET) gradually shortened during Valsalva strain (phase
2 of traditional phases) and took the lowest value immediately after the strain (phase 3).

2) Onthe other hand, the ratio of the pre-ejection period (PEP) to the LVET gradually increased
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during phase 2 and took the highest value at phase 3.

3) The PEP was not stable during and after the strain, but increased, especially at phase 3.

4) These changes of the systolic time intervals were paralleled by a decrease in the left ventricu-
lar end-diastolic volume (LVEDV). Namely, the LVEDV was the smallest at phase 3 (a few beats im-
mediately after the strain).

Although we did not examine systemic arterial pressure (systolic and diastolic), it was considered
that the decreased LVET, increased PEP, and increased PEP/LVET ratio at phase 3 were mainly due
to the markedly decreased LVEDV. Of course, changes in heart rate could not explain the above men-
tioned findings.
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Fig. 1. ChestX ray films before (A) and during (B) Valsalva strain.
Note definitely decreased cardiac silhouette during the strain.
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Fig. 2. Simultaneous phonocardiogram, electrocardiogram (lead II), external carotid

pulse wave, and echocardiogram.

PEP=Q-IIa—ET, Q-Im=Q-IIa—Im-IIa, EICT=PEP—Q-Im, LVEDV=(EDD)?, LVESV=
(ESD)3, SV=LVEDV—LVESV, EF=(SV/LVEDV)x 100, CO=SV x HR/1000.
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Fig. 4. Percent changes of
heart rate, systolic time inter-
vals and echocardiographic
parameters at phase 3, when
comparing with control (before
the strain).

Values are mean+SD. Percent
changes in LVETc and PEPc
corrected for heart rate were
—6.5+2.5% (p<0.01), +32.0+
13.19% (p<0.01), respectively.
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«4Figure 3. Responses of the heart rate, systolic
time intervals and echocardiographic para-
meters induced by the Valsalva strain on a beat
to beat analysis.

Signal marks indicate beginning and end of Val-
salva strain.
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