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Fig. 1 Diagram of the balloon phantom for deter-
mination of the absolute volume. To simulate
heart-to-background ratios in patient study,
Tc-99m pertechnetate was distributed in the
balloon 100 #Ci/m!/ and the chamber}10 xCi/ml.
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Fig. 2 Auto ROIs are drawn around the balloon
phantom and a semiauto ROI is drawn at
background.
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LV volume=
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BG corrected the
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362

LV: left ventricule
TF: transmission factor
EDV: end diastolic volume
ESV: end systolic volume
T: interval time (min) from imaging the

Transmission Factor

LV to imaging the sample
BG: background
TF i3, TR0 X 5 nB%23H 5.
TF=e#d
C=CoxTF
u: narrow-beam linear attenuation coefficient
d: source depth in cm
C: count rate measured for a depth (d) in
the phantom
Co: count rate measured in air at the same
source to collimator distance
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1. sk Transmission Factor 0;fI5E

Figure 3 ¥, TF &l & LKk PoEs d) 2
Bl L2757 cd5s. Fs ) iextds TF
DRI TF=1—(1—e-01250)1.26 = 3 7= [F]

-0.125d y 1.26

14 (cm)

depth in water

Fig. 3 Transmission factor (TF) as function of depth (d) obtained in water by phantom
study. TF=1—(1 —e~0-125d)1.26 TF=¢=0.13d and TF —¢~0-15d
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Fig. 4 Relationship between true volume and radio-
nuclide (RN) volume by the use of four
TFs. 1) TF=1, 2) TF=e0.154  3) TF=¢~0.13d
and 4) TF=1—(1—e0-125d)1.26
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Fig. 5 Relationship between depth (d) in water and RN volume by the use four transmis-
sion factors. TF1=1, TF2=e0-154 TF3=¢~0-13d and TF4=1— (1 —e~0-125d)1.26
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Summary

Evaluation of Absolute Left Ventricular Volume by Gated Equilibrium
Blood Pool Scintigraphy Using Count-Based Method: Phantom Study

Hirofumi ANNoO*, Akira TAKEUCHI*, Kazutaka EJIR1*, Toshiya FURUTA**,
Tatsuyuki SHIMOKATA**, Hiroshi KUROKAWA**, Takeshi KONDO*¥*,
Yoshihiko WATANABE**, Yasushi MizuNo** and Sukehiko KoGa*

* Department of Radiology, ** Department of Internal Medicine,
Fujita-Gakuen Health University School of Medicine

The phantom study was performed in order to
determine the absolute left ventricular volume by
gated equilibrium blood pool scintigraphy using
the count-based method. A thin, circular source
was prepared containing 1 mCi (37 MBq) of Tc-
99m pertechnetate. The source was counted in air
and at multiple depths in a water phantom for
a 20%, window setting and the transmission factor
(TF) was determined (TF4=1—(1—e™0-125d)1.26
d: depth). Further, the volume sources of water in
balloon containing Tc-99m pertechnetate were
prepared and counted. The volume was calculated
by the count-based method using each TF (TF1=
1, TF2 (water)=e~0-15¢ TF3=¢70-13¢ and TF4).

The each volume by radionuclide (RN),was
significantly correlated with true volume:

TF1 (V (RN)=0.33 XV (true)+0.51, r=0.999,

V: volume),

TF2 (V (RN)=1.27 XV (true)+1.99, r=0.999),

TF3 (V (RN)=1.06 X V (true)+ 1.66, r=0.999)
and

TF4 (V(RN)=0.84 X V (true)+1.51, r=0.999),
respectively.

In conclusion, the count-based method_using TF
was reliable to estimate the absolute volume.

Key words: Count-based method, Gated equi-
librium blood pool scintigraphy, Left ventricular
volume, Heart, Phantom study.
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