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A method separating of the tissue radioactivities

from the integrated head tissues
Part 2. A Try to the Clinical Use

Hiroshi Tanaka
Department of Radiology, Kyoto University School of Medicine, Kyoto, Japan

(Director:

Prof. Kanji Torizuka)

Research Code No.: 705
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A new method to acquire a ratio of a tissue radioactivity density to radioactivity density of whole

blood from an external gamma-ray spectrometry and a counting of a venous blood specimen, was reported.

By using this (tissue)/(blood) ratio, physiological distributions of Tc-99m pertechnetate in human
head tissues were studied. The ratio (scalp)/(blood) was 60.69%, and the ratio (brain)/(blood) was
10.99%. The results agreed to the animal experiments.

Quantitative measurements on “Halo” phenomenon by Oldendorf in a brain scintigram were done.

The method separating the tissue radioactivities from the integrated head tissues was proved to

have practical medical uses.
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Fig. 1. “Blood Pool” or “Tissue’’. The blood
pool for a tissue occupies same volume and geo-
mefrical arrangement as the tissue.
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Fig. 2. Transformation of blood saraple geometry
into blood pool geometry.
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Table 1. Comparison between the measured and
the approximate BPC of the blood pool. d.f. :
degree of freeness, chi sq. : Chi square test.

P : critical region. n:the number of measu
rings. 5D : standard deviation.

Experimental BED c]i})cﬁ.
Condition o | mean l SD | lated
distance 0.0 cm - | I
sample thickness0.56cn | © | 056 | 0-20 | 0.56
distance 0.0 cm . | 4
sample thickness4.8 cm 1]2.00 I o ! .
distance 1.5 cm | . i |
sample thickness9.3 ci ! G e Rl
d.f. 2
chi sq. 0.0730
p >0.950
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Fig. 3. Spherical egg model of radioisotope distri-
butions in head. A model of **™TcO,. distribu-
tion in a human head.
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Table 2. total I, : CPM from a spectrometry of a human head. blood [, : CPM from a whole blood
sample. Separated (scalp I",)/(total), (brain [7;)/(total) : ratio of the separated scalp CPM, brain
CPM, brain CPM to the measured total CPM. (scalp I'.)/(sc. pool), (brain I',)/(br. pool) : ratio
of the separated scalp CPM to the CPM of a scalp blood pool, ratio of the separated brain CPM to

the CPM of a brain blood pool.

separated | separated - . ]
sbject| “GNF | G | M | semied | separaid Gealp 113/ e Fd (oS et
| % % i %
g1 421 26954 = 10025 16930 37.2 62.8 o .
§2 248 16642 . 5898 10744 35.4 64..6 — -
3 673 39895 . 15676 24219 39.3 60.7 o o
$4 281 18057 = 6678 11379 37.0 63.0 e .
$5 416 30833 35737 9891 20942 32.1 67.9 49.7 11.1
46 558 38358 40036 13285 25073 34.6 65.4 59.3 11.1
$7 333 23047 29404 7916 15132 34.1 65.9 48.1 9.16
£8 705 41793 26190 16436 25362 39.3 60.7 73.8 9.42
£9 449 27017 24733 10676 16341 39.5 60.5 T7.1 9.74
$10 325 22909 20883 7745 15164 33.8 66.2 66.2 13.1
#11 433 30689 31553 10296 201394 33.6 66.4 58.3 11.8
§12 600 43553 46507 14285 20273 32.8 67.2 54.9 11.7
| #13 423 28595 19866 9851 18743 34.5 65.5 58.3 | 11.0
* using the simultaneous equations n 13 13 9 9
*% using the BPC, sc. pool = scalp blood pool, mean 35.6 64.4 60.6 10.9
br. pool == brain blood pool
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