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Fig. 1 Schematic representation of our device with
ECG gated mode.
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Fig. 2 Pressure-volume curve during ejection phase eliminating the delay time of the
pressure wave (a), and serial changes of pressure-volume curve followed by the
administration of Nifedipine (b) are shown. The slope is determined by linear
fitting of end-systolic pressure-volume points. The slope was 5.51 in this case.
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Fig. 3 Power-time curve. Peak power (PP) was 512 gxm/sec, time to peak power (T1)
was 0.14 sec, ejection rate of change of power (ERCP) was 3,659 g*m/sec2, sys-
tolic work at half stroke volume (Work) was 55.1 g«xm, mean power at half stroke
volume (Power) was 501 g*m/sec, left ventricular ejection fraction (LVEF) was

45.59%; in this case.
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Summary

Non-Invasive Assessment of the Left Ventricular Pressure to Volume
Relationships during Ejection Period Using a Single Cardiac Probe
System and Tonometric Measurement of Radial Arterial Pressure

Satoru HIrose*, Michiru IDE*, Yuichiro Goto* and Yutaka Suzukr**

*First Department of Internal Medicine, ** Department of Radiology,
Tokai University, School of Medicine

The left ventricular (LV) pressure to volume
relationships are very sensitive parameters for the
evaluation of the LV function. For measurement
of LV pressure in an entire cardiac cycle, an in-
vasive method is always needed. However, on the
assumption that the LV pressure is similar to that
of aorta and radial artery during ejection period,
we have developed a new system for simple and
non-invasive assessment of the LV pressure to
volume relationships. The LV volume is estimated
by ECG-gated radionuclide ventriculography using
a single cardiac probe system and the data were
collected every 10 msec. The radial arterial pres-
sure was measured simultaneously every 10 msec

by a tonometry system. These data were trans-
ferred to the personal computer through RS-232¢
cable. Then the pressure to volume curves during
ejection phase was generated automatically. Emax
was calculated from these curves. Moreover, the
new parameter called the ejection rate of change
of power (ERCP) can be calculated. These para-
meters are very useful for the evaluation of the
effect of the drugs on the LV performance.

Key words: Radionuclide ventriculography,
Single cardiac probe system, Tonometry method,
Pressure-volume diagram, Ejection rate of change
of power (ERCP).
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