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are　not　adapted　for　camera　usually，　but　on

limited　pu1・poses　these　organs　are　also　sug－

gested　to　use　camera．　Sometimes　we　examine

lungs　by　camel・a　because　the　purpose　of　lung

scintigram　is　gl・oss　distl・ibution　of　radio一

isotopes　in　lung　and皿〇七proposing　small　area．

　　Here　we　repo1・t　on　ou1・experience　of　scinti1－

lation　camera　and　we　suggest　that　this　ap－

pal・atus　must　be　popularity　used　on　clinicaI

purposes・

Scintillation　Image　Camera
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　　As　the　mechanical　rectilinear　scanners　and

scintigrams　thus　obtained　become　the　more
routine　means　of　diagnosis，　the　more　quick

visualisation　of　the　spatial　distribution　of

radioisotope　in　human　o1・gans　is　1・equested

widely　by　many　specialists　in　the　field　of

nuclear　medicine．　For　the　pu1・pose　of　this，

many　types　of　gamma－cameras　alle　being
developed　and　some　of七hem　are　now　already

used　conventionally．

　　The　new　device　of　gamma－camera　to　be　re－

ported　is　based　on　the　new　ultrasensitive

image　intensifier，　TOSHIBA　multistage　image

tube　M7064A，　which　is　originaUy　produced　to

see　the　objec七s　in　almost　total　darkness　that

naked　eye　scarcely　percepts．　The　tube　is　a

cylindrical　electron　tube，　con七aining　an　input

photosensitive　suface　and　an　output　phospher

screen　at　the　onside　of　both　ends，　and　is

divided　in　five　stages　by　foul－multoplying

dynode　films．　Op七ical　omage　is　focussed　onto

the　　photocathode　　and　　photoelectrons　　alle

liberated　from　each　part　of　the　photocathode

in　number　corresponding　to　the　brightness
of　the　input　image．　The　photoelectrons　are

accelerated　up　and　fecussed　on　the丘rst　mu1－

toplying　dynode　film．　Whi　na　high　energy

primary　electron　enters　the　dynode　film，

many　secondary　electrons　which　are　called

transmission　secondary　electrons　are　emitted

from　the　other　side，　and　the　multiplying　fac－

tor　of　a　single　dynode　of　this　tube　is　very

excellent，　as　much　as　8　to　10七imes　or　mo1・e．

After　multiplication　by　four　dynode　films，　an

intensified　final　image　electron　stream　strikes

the　phospher　screen，　thus　producing　a　very

b1・ight　output　picture．　The　light　fiux　gain

factor　of　this　tube　ranges　from　104　to　105．

The　resolution　of　image　is　quite　excellent，

more　than　18　pairs　of　black　and　white　bars

per　one　millimeter　width　in　an　input　surface

can　be　resolved．

　　In　OUr　new　gamma－Camera，　gamma－rayS
from　the　subject　pass　through　a　heavy　metal

collimator　into　the　fluorescent　plate　or　scintil－

lator　and　make　an　image　of　the　distribution

of　gamma－ray　emitter　in　the　subject．　Through

an　optical　Iens　system，　the　image　is　focussed

on　the　input　surface　of　the　tube，　and　the　final

image　that　are　multiplyed　in　the　tube　can
be　reco1・ded　with　a　polaroid　camera　or　a　35　mm

camera．
　　The　final　image，　however，　is　bright　enough

to　be　taken　in　the　photograph，　but　in　the

case　that　the　dis七ribution　of　gamma－ray
emitter　chages　so　quickly　or　TV　camera　is

employed　instead　of　photographic　camera，　the

image　is　too　dark　to　be　recorded．

　　In　order　to　make　up　for七he　darkness，　one

more　image　tube　is　coupled　with　a　tandem

lens　system．　And　the　significant　intensifi－

cation　of　107　七〇　108　has　been　obtained，　and

made　it　possible　that　very　quick　changings

of　RI　distribution　are　recorded　on　the　video

tape　recorder．

　　The　outline　of　specifications　is　as　follows；
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（1）Mul七ihole　collimator
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Fluorecent　plate：　zinc　sulfate，30　cm

　　in　dia

NaI　（Tl）scinti　llator　：　11”1／2　in　dia，

　　1／2”　in　thickness

Objective　optieal　lens：　4：40　mm　F：0．95

Multistage　image　tube：　TOSHIBA
　　M7064A
Tandem　lens：　f：50　mm　F：0．95×2

TV　camera：　1”videcon　with　tandem
　　lens

Video　tape　recorder　and　TV　moniter　are

　　equiped．

Conclusion

　　1．Based　on　the　ultrasensitive　multistage

image　tube　p1・oduced　in　the　TOSHIBA　Co．，

new　sensitive　gamma－camera　was　designed
and　evaluated．

　　2．This　camera　has　its　advantage　in　the

freedom　of　design．　Since　original　image　is

coupled　optically　on　the　onput　surface　of　the

image　tube．　Either　sensitive　c1’ys七al　o1’in－

expensive　fluorescent　plate　can　be　used　as　the

gamma－rays　to　Iight　transfer　ma七erial．

　　3．Phantom　study　revealed　good　1・esolution

and　sensitivity　of　this　new　vamera．

　　4．Animal　and　clinical　application　are　re－

por七ed．

Multistage　Image　TubeγCamera　Device　and　Radioisotope　Angiography

　　　　　　　　H．UEDA，　M．　IIo，　Y．　SAsAKI　and　Y．　SuGlsHITA

The　Sθ¢ond　Depαrtment　O∫11fθ砒仇θ，　University　O∫Tokyo，　Tokyo

　　Allew　and　simpleγ一ray　camera　employing

acouple　of　multistage　image　tubes　as　the　in－

tensifier　with　extemal　Nal（T1）crystal　as　the

detector　was　introduced　in　1967　by　authoi・s．

　　The　11乃一inch－diameter　crystal　was　coupled

optically　to七he　specially　developed　ul七rasensi－

tive　image　intensifier　tube，　Toshiba　multistage

image　tube　M－7064－A．　This　tube　was　ol・iginal－

ly　designed　for　use　as　a　dark　image　intensifier

which　naked　eye　scarcely　percepts．　When　a

γ一ray　interacts　with　the　crystal，　light　is

emitted　and　is　projected　on　the　input　end　of

the　tube　through　the　optical　lens　system．　This

light　in　turn　causes　photo－electrons　fl・om　each

part　of　the　photocathode　corresponding　to
the　brightness　of七he　input　image．　After　in－

tensifica七ions　by　foul・multiplying　dinodes

these　electrons　are　focussed　onto　an　output
screen　with　the　light　flux　gain　of　104　to　105．

　　This　multiplying　process　is　repeated　by七he

additional　second　tube　with　resultant　gain　fac－

tor　of　108　to　1010．　Thus　eachγ一1・ay　that　in－

teracts　with　the　c1・ystal　produces　several
thousand　photons　at　the　output　scl℃en，　which

is　recorded　on　videotape　recorder　for　further

analysis．
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