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Fig. 1 Method of the optimum cut off level determination.

a. Original images.

b. Deliniation by differential method.

c. Superimposed images for optimum cut off level determination.
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Fig. 2 Correlation between cut off level and volume
error.
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Fig. 3 Comparison of delineations by cut off method (a) with delineation by differntial

method (b).
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Fig. 4 Correlation between true volume and calculated
volume.
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Table 1 Results of measurements for organ phantoms

Calculated value (cm3)

(Error: %)

No Phantom True value

(m/) Our method Cut-off Differential
method method

1. Liver 1,480 1,487 ( 0.5) 1,487 ( 0.5) 1,800 (21.6)
2. Liver+ Liv. 1,480 1,473 (—0.5) 1,554 ( 3.3) 1,769 (19.5)
Spleen Spl. 125 126 ( 0.8) 140 (12.0) 156 (24.8)
3. Kidney R 125 128 ( 2.4) 141 (12.8) 169 (35.2)
L 140 138 (—1.4) 153 ( 9.3) 182 (30.0)
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Table 2 Results of reproducibility for liver phantom

Calculated value (cm?3)

Study No. (Error: %)
1. 1,487 (0.5)
2. 1,459 (—1.4)
3. 1,485 ( 0.35)
4. 1,471 (—0.6)
S. 1,496 ( 1.1)

True value: 1,480 (m/)
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Summary

Measurement of Organ Volume by Single Photon Emission
Computed Tomography:
A Method of Contour Determination and Its Evaluation
with Phantom Studies

Keiji NAKAZAWA, Katsumi Isan, Koki MITSuYA, Nobuaki YAMADA,
Junichi Suzuki, Kazushige YopA and Takashi MATSUBAYASHI

Department of Radiology, School of Medicine, Kitasato University

Using single photon emission computed tomo-
graphy (SPECT), we can obtain the three dimen-
sional organ volume by summing up multi-
transverse-section images. By this technique, we
may measure a functional organ volume. Up to
date, however, we have no established method
of delineating organ boundaries in the presently
available SPECT system. In order to obtain ac-
curate delineation of organ contours, we tried to
use the combination of the differential and cut-off
method.

The accuracy of volume measurements by our

method were evaluated in phantom studies. The
correlation coefficient obtained tetween the true
and calculated volume of six phantoms with
different volume is 0.99 and the regression equa-
tion is y=0.99x+6, where y is the variable for
calculated volumes and x is the variable for true
volumes. The maximum difference between the
true and calculated volumes is 2.49; for the
kidney phantoms.

Key words: single photon emission computed
tomography, organ volume calculation.
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