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Fig. 1 Method of the left ventricular volume determination.
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Fig. 2 Design of the phantom study for volume determination.
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Fig. 3 Correlation of scintigraphic volume with
measured volume in phantom study. The ex-
cellent correlation was observed (r=0.96).
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Fig. 4 The time course of the Tc-RBC labeling effi-
ciency over 120 minutes.
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Fig. 5 A:Therelation between scintigraphic and echocardiographic end-diastolic volumes
(EDV). B: The reproducibility of the EDVs by radionuclide method. The solid
line represents the line of identity. The dotted line shows the line of ten percent

difference between two studies.
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Summary

Determination of Left Ventricular Volumes by Multigated
Radionuclide Angiography

Tadashi KURIHARA*, Michihiro NARITA*, Masahisa Usami*,
Keisuke KaANAO**, Minoru HONDA** and Tadashi OGAWA***

* Department of Internal Medicine, Sumitomo Hospital, Osaka
** Division of Radioisotope, Sumitomo Hospital
*** Department of Radiology, Ohtsu Red Cross Hospital

Equilibrium multi-gated radionuclide (RN) an-
giography using in-vivo labeling of red blood cells
by 99mTc were obtained from 19 patients with
various cardiac diseases, and left ventricular
volumes were determined by the method without
geometric assumption.

Blood pool images were obtained in modified
40° left anterior oblique projection. Preceding to
RN angiography, circulating blood volume was
determined with 131I-HSA. Then, the first transit
data were obtained with the bolus injection of
99mTc, and total injected 99mTc activity was meas-
ured. 30 minutes after the injection of 99mTc,
equilibrium studies were performed with multi-
gated data acquisition. Each R-R interval was
divided into 40 msec interval frames. Background
corrected left ventricular 99mTc activity was esti-
mated. Scintigraphic volumes were determined as
follows: the ratio of LV 99mTc activity to total
injected 99mTc activity was multiplied by circulating
blood volume. Scintigraphic volumes were com-
pared with echocardiographic volumes obtained
just after completion of the RN study. In twelve

patients, 99mTc red cell labeling efficiency was ex-
amined, and in nine patients, second RN study was
performed one week later to assess the reproducibi-
lity of this method. A cardiac phantom was devel-
oped and serial volumes were studied.

Excellent correlations were obtained between
scintigraphic volumes and measured volumes in
phantom study (r=0.96, p<0.01). Scintigraphic
left ventricular end-diastolic volumes (LVEDYV)
were correlated well with echocardiographic
LVEDV (r=0.89, p<0.01). Efficacy of Tc red cell
labeling was 94%, at 30 minutes after Tc injection,
and remained greater than 95% up to 120 minutes.
The reproducibility of LVEDV by RN method was
good.

In conclusion, radionuclide techniques may be
utilized for the quantitation of left ventricular
volumes.

Key words: Multigated equilibrium radionuclide
angiography, Left ventricular volume, Circulating
blood volume, Total injected 99mTc activity, Left
ventricular 99mTc activity.
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