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A Experimental Study on the Detectability of Liver Tumor with Scanning, with
Special Reference to y-Energy of the Nuclides

Katsushi Watanabe, Masamichi Okazaki, Hajime Nakata, Masataka Inakura,
Eiji Nakagawa and Yuji Numaguchi
Department of Radiology, Faculty of Medicine, Kyushu University
(Director Prof, H. Irie)

Detectability of space occupying lesions by liver scan was experimentally investigated using
three nuclides 19 Ay, 13! [, and #mT¢,

Experimental materials and method.

1. Liver phantom was placed in a body phantom in prone position which is 20 cm thick and filled
with water,

2. Tumor models of 1.5 cm to 5 cm in diameter were placed in the right and left lobe of the liver
phantom.

3. Instrument is Shimazu Multicolour system scintiscanner with 2 x 2 inch Nal (Tl) crystal,

4. 300 p.Ci or 600 pCi of 1% Au, '3 I and %™Tc was poured into the liver phantom, and 9mTc
was used in a dose of 3 mCi or 6 mCi.

5. 5cm and 10 cm focusing collimator were used.

Results:

1. Satisfactory scintigramms were obtained with 5 cm focusing collimator using 300 u.Ci and with
10 crn focusing collimator using 600 p.Ci.

On the detection of liver tumor by scanning, the sensitivity of collimator plaies more important role
than the resolution and the depth responce. Therefore, selection of the collimator should be depended
on the dose of using radioisotope.

2. Detectable diameter of tumor models.

‘Tumor models more than 4 cm in diameter located at the midportion of the right lobe were detectable
in every nuclide and collimators. Tumor 3 cm in diameter could be detected in sore cases using 300 .Ci

and 600 p.Ci of the isotopes.
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But 3 mCi and 6 mCi of #™Tc always gave good visualization. Tumor 2 cm in diameter was visu-

alized only with the combination of 3 mCi of #¥™T¢ and 10 cm focusing collimator.

3. The effects of y-energy of the nuclides.

We obtained a exellent visualization of tumor models in the liver using 99"Tc. However, when

tumor models were located both at the right and left lobes and the condition of scanning were set up to

the right lobe, no tumor in the left lobe could be detected because of low energy of #mTc.

Conclusion:

198 Au or 1811 are more suitable for routine studies of liver scintilation scanning and %"Tc should

be used for further evaluation.
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Fig. 2. Isoresponce curve of 10cm focusing
collimator.
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Fig. 3. Cross section of liver phantom.
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Table 1. Physical characters of the nuclide
using liver scan.

Nuclide| Chemical | Half- iT'ype of Principal

Form life I decay |y-Energy

MPAu  |"¥Au-colloid] 2.7d | @7, v | 412kev

Wm - pm] _ecolloid] 1.7hr | I T 392kev

131
1| miaA
» 8T 8
#=T, colloid

8.1d | 87, v | 364kev

Ghr 1T 140kev

L, ITRAfkcE#E4om, £IE3emy B, HHE3
e, FEFE2emA C, ¥ 2cem, FIE 1.5m%i DL
RitT5.
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FErH=i ¥ — 3 364KeV, 13mIn 13 392KeV
T, FFELWOT A, B 5 L ¥mTc ¢
3ffioBffc o TR L.

(5) #ER
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mz .
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Table 2. The plane source sensitivity of 5cm
and 10 cm focusing collimator.

| Focus Distance

' Nuclide
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Table 3. Comparison of focusing collimator
of 5¢m and 10 cra using liver scan.

Nuclide | Tumor | %%, |F : 5caF : 10cn
N 300 3 o
600 o) ©
[0 | @83
. 300 ) 0
600 0 ©
300 &) 0
A 600 o ®
131 B ggg g 8
C 300 o) [e)
600 0 °)
3mCi | O o)
A 6mCi | O @
. 3mCi [ o ©
#=T, B 6 mCi (o] @
3mCi 0 ®
c 6 mCi o @

Fig. 4. Detectable tumor diameter by liver
scanning.
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Fig. 5. Fig. 6.

Fig. 9. Fig. 10.
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