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Quantitative　Scanning

Depα？’t7nent
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　　To　evaluate　the　distribution　of　radioisotope

in　the　human　body　pl℃cisely，　it　is　esesntially

important　that　scan　image　is　delineated
quantitatively．　For　thi雪purpose　coupling　of

the　concep七〇f　isosensitive　seanning七〇gam：

magraphic　photo］”ecording　with　light　source

having　spatia玉　dis七1・ibution　co1．Tespondent　to

isoresponse　cu1・ve　of　collimator　wel・e　achieved．

　　Th1・ee　following　conditions　are　necessary

for　the　success　of　quantitative　scanning．

　　Firstly，　it　should　be　possible　to　detect　any

radioactivity　in　the　body　with　an　equal　oppor－

tunity　　independen七　〇f　depth．　　It　can　　be

achieved　by　isosensitive　scanning．

　　Secondly，　counts　detected　must　be　record－

ed　quantitatively．　For　this　pul・pose，　we　used

gammag1・aphic　photorecoi・ding．　Photorecord－－

ing　is　superior　to七he　othei・mode　of　scan　rec－

ording　since　it　can　recol・d　the　difference　of

counting　rate　as　the　diffe1・ence　of　film　density．

The　important　thing　in　quantitative　scanning

is　to　get　a　precise　information　as　a　primary

record　without　cut　off　erasing　and／or　other

contrast　enhancements，　It　is　desirable　that

there　is　a　rela七ionship　between　counting　rate

and　film　densi七y　and　it　was　possible　to　pro－

portion　film　density　to　logarithm　of　counting

rate　within七he　range　of　1：500．

　　Third　problem　is　how　to　evaluate　the　pri－

mary　recol・d　quanti七atively．　It　is　true　that

gammagraphic　photoscan　can　be　read　intui－
tiveIy　by　itself　and　contrast　enhallcement　by

recopying　is　alSo　convenient　to　qualitatiVe

reading　of　scan．　However，　to　analyze　gam－

magraphic　photoscan　quantitatively，8　re－
scans　of　different　cut　off　level　were　made　in

different　colors　and　these　were　superimposed

to　make　a　color　rescan　demonstrating　quan－
titative　radioisotope　distribution　in　vivo．　For

the　convenience　of　practice，　rescanning　was

repeated　twice　with　use　of　scan　recorder

having　four　recording　heads・
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　　The　quantitative　scans　demnos七rated　by

many　autors　display　the　scan　records　using

colo1・contrasts　o1・adigital　computer，　but　the

scan　records　do　not　indicate　the　quantity　of

radionuclides　deposi七ed　in　paticular　portions

of　internal　organs．

　　However，　scanning　carl　supPly　additional

information　towards　the　quantitative　mea－
suremen七〇f　radionuclides　deposi七ed　in　inter－

nal　organs．　This　fact　was　demons七va七ed　by

alot　of　scan　experiments　on　plexiglass　phan－

toms　con七aining　solutions　of　radionuclides　of

medical　interest，　The　radioactivi七y　demon－

strated　was　measured　by　counting　the　dots　on

the　scan　records．　If　counts　are　summed　over

a　selected　portion　of　the　scan　record，　七hese

counts　depend　upon　the　depth　of　the　source

but　not　upon　its　size．　The　average　of　the

counts　measured　from　opposite　directions，　for

instance，　f1・om　supine　and　pl・one，　is　less　de－

pendent　on　its　dep七h，　but　is　dependent　on　the

thickness　of七he　water　phantom　dipping　the

source．　These　results　were　confirmed　by　the

measurements　on　sources　of　non－uniform
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