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In Vivo Estimation of Emax and Ejection Fraction
Using Dynamic Spatial Reconstructor

(Sponsored by Erik L. Ritman, MD., Ph.D.)

Kwang Ho Kim, M.D.™

Emax, end-systolic pressure-volume relationship, has been established as a new concepi
which can be representative of ventricular contractility itself since 1970s. Comparing to
ejection fraction(EF), Emax is independent of preload and afterload. However Emax has not
been proved precisely in non-thoracotomized condition because current methods have limita-
tion in measuring ventricular chamber volume accurately in in vivo state. The Dynamic Spatial
Reconstructor(DSR), high speed computerized tomography, can measure ventricular chamber
volume accurately throughout cardiac cycle in non-thoracotomized state. So Emax and EF of
the left ventricle was tried to measure precisely in in vivo condition with DSR. Emax was
compared to EF to estimate its ability to evaluate ventricular contractility. 5 mongrel dogs,
weighing 15-16kg, were used for measuring Emax and EF of the left ventricle in 3 or 4
different loading conditions using DSR. Emax value in 5 dogs was from 2.62 to 10.49. Each
dog has one Emax value regardless of loading conditions. However EF in 5 dogs varies
depending on loading conditions.

The conclusions are that Emax is useful in in vivo state and EF varies depending on loading
conditions. So Emax should be tried to use in clinical situation rather than EF because it is

always representative of contractility itself regardless loading conditions in in vivo state.
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Fig. 1. Iohexol, nonionic contrast medium, was in jected for 2 seconds. 1 second before
DSR scan. DSR scan lasted for 5 seconds. The left ventricular and aorta pressure

were recorded.
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Fig. 2. Pressure-volume loops and Emax of left ven-

tricle. 3 loops are generated in one dog, 16kg,

under different loading conditions. The left
upper corner of each loop is selected and a
regresson line was calculated {from these
points. Vd is intercept of X axis by this line
and the slope of line is used as Emax.
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Table 1. Summary Results of Experiments
Dog Loading SV (ml) EF (%) Emax vd ;
Condition

1. Control 209 379
(15kg, P) t Afterload 15.0 24.1 4.00 0.26 0.87

{ Preload 8.9 22.0

2. Control 140 349
(16 kg, P) t Afterload 21.2 39.1 8.54 6.20 0.99

{ Preload 11.2 414

3. Control 14.3 33.0
(15 kg, F) t Afterload 9.5 17.5 2.62 -8.93 0.98

} Afterload 22.8 459

4. Control 16.7 46.5

(16 kg, F) 1 Afterload 16.6 425
{ Afterload 236 60.0 8.19 3.26 0.93

! Preload 13.4 51.9

5. Control 30.3 72.5

© (16 kg, F) t Afterload 269 54.9
} Afterload 35.6 73.8 1049 3.30 0.93

i Preload 17.4 60.5

P: Pentobarbial anesthesia

. F: Fentanyl, droperidol, Nz / O anesthesia

Heart rate=120/ min
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