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Summary

Temporal relationship between the closure of pulmonary valve (PVC) and the onset of high fre-
quency vibrations of pulmonic component of the second heart sound (IIP) was investigated in pul-
monary hypertension produced by acute embolization in dogs. The onset of high frequency vibrations
of IIP was coincident with the incisural trough of pulmonary pressure curve, with the point of sharp
downward inflexion of right ventricular pressure curve, and with the time at which the pulmonary
flow crossed zero level. These findings suggest that both the momentum of pulmonary backflow and
the elastic recoil of pulmonary artery (PA) wall cause PA pressure to rise abruptly at the incisural
trough, and RV pressure to fall markedly because relaxation of the RV and absence of the backflow
into RV chamber. The resultant abrupt increase in PA-RV differential pressure produces high frequency
vibrations of the pulmonary valve leaflets and the structures in the vicinity of the valve.

The time interval between PVC and the onset of high frequency vibrations of IIP was significantly
less in pulmonary hypertension of the 4 open-chest dogs than in control. This shortening may be due
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to the decreased compliance of the pulmonary vessels at a higher pressure level, at which the pulmonary
artery and pulmonary valve reach their elastic limits earlier.

Provided that the events after pulmonary valve closure primarily reflect the vascular phenomenon
distal to the pulmonary valve, the time interval between PVC and the onset of high frequency vibra-
tions of IIP may be a useful indicator of pulmonary hypertension with obstructive changes of the pe-

ripheral pulmonary vascular bed.
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Fig. 1. Schematic representation of the experi-
ment.

Heparinized saline contained fine particles is in-
jected into the supeiror vena cava in order to produce
multiple peripheral pulmonary emboli.

Pr. AO., Pr. PA,, and Pr. RV.: aortic, pulmonary,
and right ventricular pressure, respectively.
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Fig. 2. Influences of the acute pulmonary enbolization on pulmonary arterial pressure,

right ventricular pressure and pulmonary flow.
a: pulmonary atrerial pressure. Slight elevation of pressure level followed by brief peaking is ob-

served after each injection of the fine particles.

b: right ventricular pressure. Note increased systolic pressure in the absence of an increase in

diastolic pressure.

c: pulmonary arterial pressure. Elevation of diastolic pressure is more prominent than that of
systolic one. Note a marked decrease in pulse pressure.
d: pulmonary blood flow. Note decreased pulmonary flow.
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Fig.3. Relationship between hemodynamic events and the second heart sound.

The onset of the high frequency vibrations of the pulmonic component of the second heart sound
(IIP) is coincident with the incisural trough of pulmonary pressure curve, with the point of sharp
downward inflexion of right ventricular pressure curve, and with the time at which the pulmonary
flow crosses the zero level.
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Fig. 4. High speed recording of the PCG, UCG, and pressure tracing.

The time interval between pulmonary valve closure (PVC) and the pulmonary component of the
second heart sound (IIP) can be measured with high resolution in time.

Film speed is 50 cm/sec.
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Fig. 5. PVC-IIP interval before injection of the fine particles.
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Fig. 6. PVC-IIP interval after injection of the fine particles.
In this case, the pulmonic component (P) of the second heart sound precedes the aortic compo-
nent (A). Time scale is the same as that in Fig. 5.
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Fig.7. Shortened PVC-IIP interval versus in-
creased pulmonary incisural pressure.

Both time interval (Ti) and pressuer (Pi) are nor-
malized with the values before embolization (To, Po),
respectively. Abscissa: (Pi-Po)/Pox 100, Ordinate:
(To-Ti)/To x100.
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