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Fig. 1 Frequency response of the 6th order band-pass
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Fig. 2 Determination of approximate ventricular RO1
from stroke volume image (ED image minus
ES image).
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Fig. 3 Representative profile curves in 3 groups.
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Table 1 Semiquantitative estimation of left ventricu-
lar ROI determined by “FAME”

Score 1 Score 2 Score 3 Score 4 Score 5

Rest Image O 2 2 23 43
Exercise
Image 2 5 11 26 20
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MATI-GATED CARDIAC

Fig. 4 End-diastolic and end-systolic ROIs superimposed on the respective original
images. These ROIs were scored 5.

FRE FULLY RUTOMATIC MULTI-GATED CARDIAC 10N 86% 4n228
ID = 67

CAUTION

ED-ROI IS REPAIRED. (SEPTUM—APEX)

Fig. 5 End-diastolic and end-systolic ROIs superimposed on the respective original
images. These ROIs were scored “37.
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Fig. 6 Correlations between FAME-EF and LVG-EF, and MUGA-EF and LVG-EF.
% REST % EXERCISE
100r 100(
’ f:%/
LL ..0 . lL . o .c.’:o
w Y4 w " :/-‘-.
W sor W sor ' o
= = N
< < . ‘e
w y=1.06x—0.63 [T o @ y =0.97x+5.16
r=0.95 / r=0.90
n=70 * n=64
__ % A 1%
0 50 100 [¢} 50 100
MUGA-EF MUGA-EF

Fig. 7 Correlations between FAME-EF and MUGA-EF at rest and during exercise.
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Summary

Fully Automated Determination of the Left Ventricular Contour
in Multigated Radionuclide Ventriculography

Bong-Ha Kim*, Kazufumi KIMURA**, Yoshio ISHIDA*, Yutaka TSUNEOKA¥,
Noboru MATSUBARA*, Hiroshi TAKEDA*, Michitoshi INOUE¥*,
Yukio NAKAMURA** Yoshimi KusuMi**, Takahiro Kozuka**,
Takenobu KamMADA*, Shuji KITAGAWA*** and Takatoshi MARUYAMA***

*The First Department of Medicine, ** Division of Nuclear Medicine, Osaka University Medical School
*** Hitachi Medical Corporation

A new procedure of a fully automated deter-
mination of the left ventricular region of interest
(ROI) was developed for multigated radionuclide
ventriculography. In this procedure, approximate
left ventricular ROI was determined by an analysis
of count profile of stroke volume image (ED
image minus ES image) and paradox image (ES
image minus ED image). Then, 36 radial count
profile curves from the center of the approximate
left ventricular ROI were produced and searched
to determine the left ventricular edges by recogniz-
ing the pattern of a radial profile curve and
comparing an edge defined by second derivative
technique with that by thresholding technique.

This procedure gave the success rate of 969,

(66 of 70 studies) in determining end-diastolic and
end-systolic ROIs. Left ventricular ejection frac-
tion obtained by this new procedure was compared
with that by conventional semiautomated method.
The correlation coefficient was 0.95 and regression
equation was Y=1.06X—0.63 (n=70, p<<0.001).

Thus, we conclude that this fully automated
procedure provides the accurate and reproducible
left ventricular ejection fraction and is applicable
for clinical use.

Key words: Multigated radionuclide ventricu-
lography, Automatic left ventricular edge detec-
tion, Radial profile analysis, Left ventricular
ejection fraction.
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