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Experimental Comparison of the Detectability of Liver Tumor between Scintillation Camera and

Conventional Rectilinear Scanners
By

Katsushi Watanabe, M.D. and Masataka Inakura, M.D.
Department of Radiology, Faculty of Medicine, University of Kyushu

The smallest size of liver tumor which can be detected by radioisotope scintigraphy was experiment-
ally estimated using three types of detectors, conventional rectilinear scanners (Shimadzu S5CC-20 and
SCC-1508) and scintillation camera (Nuclear Chicago Pho/Gamma III).

These instruments have been used routinely our department for scintigraphy.

In this experiment, Alderson’s liver phantom filled with %8Au, 1811 and *=Tc was used,

Results are as follows.

1. It was impossible to detect liver tumors, less than 2 cm in diameter in right lobe and 1.5 cm in
left lobe, with detectors of best adjustment.

And the liver tumor over 4 cm in diameter was definitely detected by these detectors.

There was no significant difference in detectability of space occupying lesions of the liver among these
three detectors.

2. 'The marked differences of characteristics among these three detectors was noticed in the following
points,

(1) Scintiscanner (SCC-150S) with photo-recording system and scintillation camera could simul-
taneously demonstrate tumors in right and left lobes of the liver. But scintiscanner (SCC-20) with multi-
colour recording system could not detect tumor in the left lobe, especially when scanner was adjusted for
right lobe using 3-6 mCi of #=Tgc,

(2) In the usual range of radioisotope doses, the examination time of the scintillation camera can be
shortened in inverse proportion to the dose. But the conventional rectilinear scanning does require more
time which depends on area of scanning but not on dose of radioisotope administered.

Therefore, scan image was obscured by respiratory liver movement.

Assuming the respiratory liver movement is about 2-3 ¢m, minimum size of tumors in either lobe,
detectability on both scanners is 4 cm in diameter. The scintillation camera can be operated without in-

terference of respiratory liver movement with the patient holding his breath for 10 rec, using 6 mCi of
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WmTe.

3. The detectability of liver tumors based on nuclide showed no significant differences. However,
vizualization of filling defects was better with **®Tc than other nuclides.

In our experiments, the best results was obtained by the combination of **=T¢ and scintillation camera.
The smallest diameter detected by this method was 3 c¢m in right lobe and 2 ¢m in left lobe of the liver.

The conventional rectilinear scanner of regular adjustment was able to detect liver tumor over 4 cm

in diameter.
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