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Summary

Recent experimental studies have confirmed the linearity of the end-systolic pressure-volume re-
lation in the intact heart and have demonstrated the sensitivity of the slope of this relation (Emax)
to inotropic interventions.

In the present study, end-systolic pressure-volume lines were constructed by plotting dicrotic
brachial artery pressure (dicrotic BAP) against the left ventricular end-systolic volume (ESV) meas-
ured by echocardiography (UCG) before and after sublingual administration of ISDN (5 mg) in twenty-
two patients with aortic regurgitation (AR). The slope of the dicrotic BAP-ESV line (Emax) was com-
pared with other more widely utilized approaches to assess LV contractility such as EF, VcF obtained
by UCG and LV function curve which was constructed by plotting the left ventricular stroke work
(LVSW) against the left ventricular end-diastolic volume (EDV) before and after ISDN administra-
tion.

(1) Emax correlated well with EF and VcF, with correlation coefficients of 0.79 (p<0.001) and
0.75 (p<0.001), respectively. LV function curves of patients with decreased Emax shifted to the right
and lower from those with normal Emax. These results indicate that Emax reflects the left ventricular
contractile state very well. Dicrotic BAP-ESV ratio also correlated well with EF and VcF (r=
0.78 and 0.76).

(2) X-intercept (Vd) of dicrotic BAP-ESV line correlated with ESV, EF and VcF, with correlation
coefficients of 0.86 (p<0.001), —0.57 (p<0.001) and —0.53 (p<0.001), respectively.

(3) ESV correlated well with EF, Vcr and Emax, with correlation coefficients of —0.83 (p
<0.001), —0.74 (p<0.001) and —0.75 (p<0.001), respectively. ESV alone seemed to be sensitive to
changes in inotropic states.
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Fig. 1. Measurement of Emax by analyzing the simultaneous recording of the echo-

cardiogram (UCG) and direct BAP.

LV volume was calculated by using Teichholz’s formula [V=7D3%(2.44D)].

ACW =anterior chest wall; IVS=interventricular septum; PW =LV posterior wall; BAP=direct
brachial artery pressure; ECG =electrocardiogram; PCG =phonocardiogram; Dd=LV dimension at
end-diastole; Ds=LV dimension at end-systole; ESV=LV end-systolic volume; Emax=the slope
of dicrotic BAP-ESV relation; Vd=X-intercept of dicrotic BAP-ESV relation
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Fig. 2. Correlation between Emax and EF (left), between Emax and VcF (right) in 22 pa-

tients with aortic regurgitation.

Emax well correlates with EF and Vcr, with correlation coefficients of 0.79 (p<0.001) and 0.75

(p<0.001), respectively.
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Fig. 4. LV function curves (left) and dicrotic BAP-ESV lines (right) in patients with various
functional capacities of NYHA I-III.

LV function curves of patients with functional capacity of NYHA III situate rightwards and lower
from those with NYHA I and II as shown in the left figure. The slope (Emax) of dicrotic BAP-ESV
line is smaller in patients with NYHA III than in patients with NYHA I and II as shown in the
right figure. X-intercept (Vd) of dicrotic BAP-ESV line seems to be larger in patients with NYHA
III than in patients with NYHA I and II.
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Fig. 5. Correlations between Vd and EF (left), between Vd and VcF (right).
Vd correlates with EF and VcF, with correlation coefficients of —0.57 (p<0.001) and —0.53 (p<

0.001), respectively.
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Fig. 6. Correlations between ESV and EF (left), between ESV and VcF (right).
ESV correlates well with EF and VcF, with correlation coefficients of —0.83 (p<0.001) and —0.74
(p<0.001), respectively.
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ESV correlates well with Emax, with a correlation coefficient of —0.75 (p <0.001).
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