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Fig. 1 Left ventricular pressure-volume (P-V) loop.
left upper: Micromanometer pressure recording
left lower:  Radionuclide ventriculographic volume curve
right upper: Various parameters of left ventricular functions
right lower: P-V loop of the left ventricle.
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Fig. 2 Sequential P-V loops for a patient with normal coronary arteries on multi-stage
pacing rates. There was a clear shift of the P-V loop to leftward with pacing
tachycardia in the left panel. Diastolic P-V curves were shown in the right panel.
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Fig. 3 Sequential P-V loops for a patient with coronary
artery disease and pacing-induced ischemia.
The P-V loops shifted to upward with an eleva-
tion of left ventricular end-diastolic pressure
and a reduction of ejection fraction at a heart
rate of 160 beats/min.
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Summary

A New Method for a Left Ventricular Pressure-volume Loop Using Gated
Radionuclide Ventriculography and Simultaneous Micromanometer
Pressure Measurements in Human Beings

Michiaki HIroE*, Keiichi SuUGIMOTO**, Takanori SHIRAT**, Akira KOIKE**,
Akihiro Niwa**, Yasuji MURAMATSU**, Junichi YOKOTA**,
Koichi TANIGUCHI***, Yoshiko OHTA*, Kiyoko KUSAKABE¥*,
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A new method for a left ventricular pressure-
volume (P-V) loop was created to assess the P-V
relations in response to heart rate by atrial pacing
in 6 patients. Absolute left ventricular volume was
measured using gated radionuclide ventriculo-
graphy and cardiac output by Swan-Ganz catheter,
and pressure recordings were simultaneously done
by micromanometer catheter. Ventricular volume
and pressure measurements were ploted from the
synchronized R-wave into 32 points throughout a
cardiac cycle. Then sequential P-V loops were
drawn during atrial pacing tachycardia. The loops
shifted to leftward in response to pacing tachy-
cardia in 4 patients without pacing-induced ische-

mia. However, in 2 patients with ischemia, the
loops shifted to upward with an elevation of left
ventricular end-diastolic pressure and a reduction
of ejection fraction.

This study indicates that P-V relations could be
analyzed by this method using radionuclide volume
and simultaneous pressure measurements, and that
sequential P-V loop may be useful for evaluating
left ventricular performance and contractility state
under various interventions.

Key words: Pressure-volume loops, Gated
radionuclide ventriculography, Micromanometer
pressure, Atrial pacing.
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