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Summary

Pulmonary arterial (PA) system, pulmonary  venous” (P‘V’) system (consisting of pulmonary
veins and the left atrium) and the left ventricle (L'V) are often treated as three separate compartments.
But, during ventricular diastole, these three compartments form a continuous system. In particular,
nearly at the end of ventricular diastole, for instance, at pre-a point, the blood pressures in these
three compartments become almost equal. Therefore, the extra-volume of blood is distributed in the
three compartments nearly in proportion to the compliances (capacitances, 4V/4P) of the three com-
partments. This consideration may be of some importance in considering the functional ““phlebotomy”
from the left ventricle, such as in the case of the * vasodilator ”’ therapy. The purpose of this study
is to estimate, in one and the same human subjects and almost simultaneously, the value of the com-
pliance of PA system, PV’ system and L.V. Fourteen patients were used for this study; mitral steno-
sis (MS) 4, hypertrophic cardiomyopathy (HCM) 3, angina pectoris 3 and (as control group) sick sinus
syndrome 1 and ventricular septal defect with a small shunt 3. Right heart catheterization was per-
formed using Cournand catheters and Swan-Ganz catheters. After recording the resting PA and
pulmonary arterial wedge (PAW) pressures, cardiac output was measured by the thermodilution meth-
od. Following this, in the same patients, left ventricular cineangiography was done simultaneously
with the recording of the LV pressure. Compliance of the PA system (Cpa) was calculated accord-
ing to Engelberg’s equation.

Cpa=t/R.log, (4P,/4P,)

where R=PA resistance, 4P, and 4P,=pressure gradient between PA and PAW at the dicrotic
notch and at the end of diastole, respectively, and t=time interval between 4P, and 4P,.

Compliance of PV’ system (Cpy) was calculated according to Hirakawa’s equation.
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Coyr=(k/k’)-k’"-SV/(v-d)

where k=0.4, k’=1.0, k'’ =(4V/4P) slope/(4V/4P) pulsatile=0.075 PAW 0.9, SV =stroke vol-
ume and (v-d)=PAW pressure gradient between diastasis (d=pre-a) and the summit of the follow-

ing v-wave.

Compliance of LV (C_y) was calculated from diastolic LV pressure-volume (P-V) curves derived
from the slow filling period, avoiding the rapid filling period and atrial contribution.

P=a+becv

where a, b and c=constants.

From the exponential curves, C.y was obtained at the moment of pre-a. Compliance of PA,
PV’ and LV (at pre-a point) are shown for the control cases, MS, HCM and angina pectoris in fol-

lowing table.

CI’A CP‘v’
controls 7.95+1.71
MS 2.13+0.50
HCM 4.96+0.86
angina pect 8.85+2.53

19.80+3.32

9.20+0.93
19.33+0.87
18.57+4.72

CLv (m//mmHg, mean+SE)
10.00+0.74
8.06+2.01
6.11+0.80
10.09+0.88

MS was characterized by a marked decrease in compliance of PA and P<V’. On the other hand,
HCM is characterized, as expected, by a marked decrease in the diastolic left ventricular compliance.
In angina pectoris, compliances were nearly equal to the compliances of controls.
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Fig. 1. High-fidelity left ventricular pressure (tracings of high- and low-gain).
Redrawn from the original tracing. ECG =electrocardiogram; cine pulse=electronic pulse rec-
orded for every cine-frame exposed.

APt =aP e

RRRE 5%;” ] iii‘ Compliance (A¥) of
‘iilFl 3'!,&.! . !} Pulmonary Artery
ALl ,.“!i | /\'l'
/\---—"\I I - SN

t
TR log,(APo aPo

C=PA compliance

R = pulmonary vascular

i ' resistance
PAW 4R, =(PA - PAW)at dicrotic notch

AR =(PA~PAW)at end of diastole

Fig. 2. Theoretical method of calculation of pulmonary arterial compliance.
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C: pulmonary arterial compliance
(ml/mmHg)
R: pulmonary vascular resistance
(mmHg/ml/sec)
4P,: pressure gradient between pulmonary
artery and left atrium at dicrotic notch
(mmHg)
4P,: pressure gradient between pulmonary
artery and left atrium at end diastole
(mmHg)
t: time interval between 4P, and 4P,
(sec)
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L : major axis
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Fig.3. Left ventriculograms and the equations
for calculating left ventricular volume.
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Fig. 4. Left ventricular pressure-volume curve during slow cardiac filling (diastasis).
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Fig. 5. Compliance of the pulmonary artery (Cp,), pulmonary * venous” system (Cpy)
and left ventricle (C.y) in three groups.
C=control group; MS=mitral stenosis; HCM =hypertrophic cardiomyopathy.
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Fig. 6. Compliance of the pulmonary artery, pulmonary * venous ”

tricle in two groups.
C=control group; ANG=angina pectoris.
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