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Summary

Experiments were carried out in 6 anesthetized open-chest mongrel dogs to define temporal relation
of the pulmonic component of the second heart sound (IIp) to electromechanical events in the right
heart during various conditions of right ventricular preload and afterload. Intracardiac phonocardiogram
with simultaneous measurement of pulmonary artery pressure by means of a catheter-tip transducer was
recorded in the main trunk of the pulmonary artery together with electromagnetic pulmonary artery blood
flow (Qpra). The onset of IIP in the cardiac cycle was expressed in a time interval from a Q wave on
electrocardiogram to IIp on phonocardiogram, or Q-IIP time. Preload was varied by rapid infusion of
normal saline from the inferior vena cava. Afterload to the right ventricle was varied by increasing left
atrial pressure, which was accomplished by raising a reservoir connected to the atrium. Presence of the
reservoir prevented pulmonary artery pressure from rising during a rapid increase in pulmonary blood
flow. Heart rate change was small with a scatter of 4109, in the recordings where reading was done.

During various stages of changing preload and afterload, Q-IIP time increased in accordance with
a rise in QpA. It appeared to be less affected by pulmonary artery pressure. The onset of IIp was almost
always coincident with a point on pulmonary artery pressure curve in early diastole where forward blood
flow became presumably zero and IIP occurred shortly before the nadir of flow reversal.

These data indicate that the onset of IIP coincides with the beginning of flow reversal in the main
pulmonary trunk, thus lending a support to the concept that the vibration of ‘“‘cardiohemic system’ is
responsible for producing heart sound. Q-IIp time in our experiments was dependent on Qpa and
less affected by Ppa.
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Figure 1.

Schematic illustration of the experiment.

SVC: superior vena cava, IVC: inferior vena cava, RA: right atrium, RV:
right ventricle, LA: left atrium, LV: left ventricle, PA: pulmonary artery,
AO: aorta, P-TRANSDUCER: pressure transducer, ICPCG: intracardiac
phonocardiogram catheter, EMF: electromagnetic flow probe.
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Figure 2. A representative tracing of simultaneous recordings of intracardiac phonocardio-
grams and hemodynamic parameters at mean left atrial pressure of 5 mmHg.

I1a:

pulmonary artery blood flow, O FLOW:

aortic component of the second sound, IIp:

zZero

pressure, PPA: pulmonary artery pressure.
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Figure 3. A representative tracing at mean left atrial pressure of 7 mmHg.

See Figure 2 for abbreviatio
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Figure 4. Changes in phonocardiographic and
hemodynamic parameters at various levels of
left atrial pressure.

PLA: mean left atrial pressure, PPa: mean pulmonary
artery pressure, PVR: pulmonary vascular resistance,
RVW: right ventricular work.

Pk & e o HIREE & O BfR & EREHlIc >V T
Figure 4 =57+, ¥, Pra ob¥Fai LR
LT Qpa, Pra, Q-IIr  2ENLIZ. DX D
Pra ozt LT, Praiz bR+ 225, Qpra i
F e A MY, QI YIER LA» o7, &
bic Pra ##ifns¥ 3L Qea Pra (39K,
Q-IIP FIER L7-. ThE Tz &g, Q-1Ip
DIEED Qra K LEELTHZY, Pra 0
BINE H E Y BELRT TR WAEEMEZ R
B, ZOREZEL TOLHE O LB 109
UNTH -T2

3) Qpa o#fEfmz k% 1Ip HIRE O L% 1
#lic>w Figure 5 (2773, OHEOLETIT

& FBIARAL Sy O H SR

RVW
Unit

60
s0 PVR
Unit
L)
N 40
—e
0.25 /*/’(
Q-Ir /!‘
Sec
x
0.20 o 00 30
/ 1 Pea
28 mmHg
4 o
ELA o—0
mmHg /

\

0.3 04 05 06 0.7 0.8
QPa  L/Min
Figure 5. Changes in phonocardiographic and
hemodynamic parameters at various magnitudes

of pulmonary blood floow.
See Figure 4 for abbreviations.
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