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Color Scintigram for Detection of Brain Tumors
by

S. Noguchi
Department of Rddiology, Kurume University School of Medicine.
(Director: Prof. M. Ozeki)

There are several methods for the detection of brain tumor using radioisotopes. One of them is
“brain scanning” which is the most effective and now enjoys popuarity, and in which is the scanning image
may be recorded on paper by a solenoid tapper which receives pulses from the pulse height analyzer.

Scintigraphy is generally effected by monochromatics, but the contrast is poor (so that being saturates
very lower in level of the recording condition) and it is not satisfactory in the brain tumor detection. A
color scintigraphy has been developed to overcome these drawbacks by adding an element which expresses
part of information on pulse’s quantity with colors, and to enhance the contrast. In this series, a color
scintigraphy has been used routinely which was developed by our group at Kurume University and
named “Multiscintigram System” (Fig. 1).

In the detection of brain tumors, the use of gamma emitting isotopes such as 111 labeled human
serum albumin (RIHSA), 208Hg or 197Hg tagged Neohydrin, such as used here, has an advantage over
a normal scintiscanner with multi-purposes, or with positron emitting isotopes which require complicated
positron-scannr and have limited uses.

The author performed brain scanning in 122 patients in the period from April 1961 to October 1965
with the result as follows. ‘

1) When RIHSA was used, Rugol’s solution was given few days prior the injection to protect the
thyroid. After the blocking, RIHSA was given intravenously and a dose was adjusted between 300 to
460 microcuries according to the body weight. Scanning was performed 24 and 48 hours after the injec-
tion as a routine, and if necessary, more repeated scans may be made within 120 hours or so.  With
RIHSA, more accurate diagnosis may be expected with interval scans because the isotope tends to localize
itself in the tumor with time.

2) When 20%Hg or 9"Hg tagged Neohydrin was used to patients, non-radioactive Neohydrin was given
one day earlier by intramuscular route to reduce the irradiation of the kidneys. Scanning was started
about one hour after the injection but the scan could not be repeated because of short physical half-life in

the body. The author’s experience is limited and a dose similar to RIHSA was used.
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3) Usually, the anterior and lateral projections (only for one side) projections are made; the scan is
made first the scan is made on the anterior projection, and then on the lateral. If an abnormal pattern
is found on the anterior projection, the posture of the patientis changed so that the side with the abnormality
is closed to the detector. Furthermore, if an abnormality exsisted in the occipital areas, the scan may be
made on the postero-anterior projection for accurate diagnosis. In each case, care must be taken to hold
the posture and fix the head.

4) When both RTHSA and 20*Hg-Neohydrin were given in a same dosage in microcuries, RIHSA
is more concentrated in the tumor than Neohydrin. It would appear that the histologic types of tumor
which concentrate RIHSA will also concentrate the latter; conversely, the tumor types which concentrate
one of these substances poorly, also concentrate the others poorly. So, the author mainly used RIHSA,
and 2°Hg-Neohydrin as a supplement.

5) Brain scanning were made in 122 cases, of which 66 had brain tumor and their diagnoses were
established mostly by operation or biopsy. 13 cases had a non-neoplastic disease (proved surgically in all)
and in 2 others no histological diagnosis was established and were placed under future observations.
The remaining 41 cases has no intracranial disease by other subsequent tests, and displayed no positive
scan. (Table 2). ‘

6) In brain tumor, those which are easily dtected with high accuracy are meningioma, some glioma,
craniopharyngioma and metastatic tumors (Table 3). The location of intracranial tumor is an important
factor in the detection by scanning. The diagnostic accuracy is higher in the crebrum and cerebellum,
but it is hard the tumor in the brain basis or brain stem (Table 4).

7) In the group of 13 patients who had non-neoplastic intracranial disease, the scans were negative
in all of epilepsy, brain lues, but often positive scans were obtaied in cerebral vascular accident, haema-
toma, abscess, or softening encephalitis, and these could hardly be differntiated from neoplastic tumor
(Table 5).

8) 41 patients who had no intracranial disease had displayed a negative pattern; this group has pri-
marily suspected to have brain tumor but proved to he negative by the scan (Table 6).

As mentioned above, brain scanning is a powerful tool to the brain tumor detection. This method. is
very simple and involves absolutely no risks to the patient.

The author wishes that the brain scznning gain more popularity, and be used more widey in the

neurosurgical field.

L # : DX 5 TSI TR o 2k & LT,

il

TS & — D EH S h 3 AR FE I Sk
HIcB L OT, REERICEA T glioma 1Tt
AN T I Ec b RS DO TH
D, XllEs H1x meningioma %4 UC BHEN
DEZWCTHFEETSH. TICHEMER, THET
AR R O BEESE o REEE LIS+ D5 5 3 4
RicEENTES . AWE, BRE AEE, m
& BRBELH D, MESBIE WESOLY
JEHESOMIEB L b o CECSELETH S .

MEEROBEL S VELITI L L b, HEY
BRI L CRRUIT 2 0n 4T EERBEEL Sh
TW5H, Z0X 5 EEREEOZENC ST
. B & ORRBIRBITEE SR 4 M LB & 7o
k5.

MBI & LCi,  BEMEZH, N
(craniogram) [%5E{% (ventriculogram), Bz i
/& & (cerebral angiogram) % (EEG, electro
encephalogram) Hic. PRI TEZ 4 FIR4 5
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ZWESELRH D . 2HOMBINEZEEOThLTh
1, WERLBEER EVAB S0, Wih
P} —E—ET, ThltholkoRKgct h"=
DFER AT HENDELGENS .
SR TR Y IR 22, &LHTL
<, Wil ks LTt owniaEnbho
HETHDH, SHOMEDOHERITH R HIFER
Pea iRk 5 Ak L Bbh s . BEHERM TR
YFBLCTI2WE0 3 bTher v/ 3
AT X BEES L Y ORI, BECS X HER
b 7e < 1RE L M SRS CRC RO h 5 ik
IsE AR cEREIEETH S .
BADHBBHTLID X 5 iclBlEmnb, HEt
HERAMTEHR (R T 2BE3) 1 X 5B o 2
EwnhF—=n—HE LT, BA3SEEHRH
Fdz D fg o g o W B3 2 Bigt s oS0
B4 HCRA TS, SFNrkioiitc. R
BARERES I e s it Bbnicn, &
2 BRFN364ESI, kT X b RAIERFEh o S5 >~
v 75 sz (Multiscintigram  system) #5{&
N4« OFECHTERERTLSE, &4 LR
HIPIE L K E iS5 o LK. BER
374 4 A ERC KT 5 B AEEMSHIY SRS
T, BBEIEIEY WX v EERS RIS
EREIOZK " 0—#L LT, ZTOMUREEDRK
BafEshiciiBaomhchs. Begl&
S>3% ZoOR 1IC X5 MEEZE OB T% A
raEbhlc. Ho#B4E s v+ 75 2B X
BHT — v VF T T AETOMIEGE S XN
LicDT, iz in~icffERleye o oGl
BEOMEWIEXFO>RETHS .
IL Y753 A0#RE

(I0-1) EHRMHELE

R I %L CHMESOLE 244 X T >
febifxDhENS B . TO—2K, THEE
DB\ ONDREBREED THET, FEH
Ho g X b point-by-point ICRIEZFT\,
F DFER N HHEBOF I\ LT OFFETAL 2 1R
ETHHERS B . ZOHETIHAERLLDHX
BN ENEE LD TH BN, SEEOHE

BARE AR SRR 55268 @115

DUABE L T B O THIE HOMBEORE, B
DFITE x5 % HEx EORE, BVIER IO
MEEELE R R EhskThb H D, FEEEM
L% OFH LA T 2 EhCix, BIEF ok
BT & v EER 0B W < T o
DWEIRIBFRA E ZoFENMER SR, Bl
Moore? 3194844 % T BdlEHE O i igh L T
Lk, 19514 Ashkenazy® %4, =0 X 5 7o HEE T
G.M. counter #{FH L TZH% {Tic>Tw5.
HogEw v ozt G-M. counter 1 b3
Wi shE o @ scintillation counter piGH £
hhsh, 19524E1c Peyton®4|3 Z > point-by-point
JEc X A2 G.M. counter (diiodofluores-
cein {# f§ & scintillation counter !¥I-human
serum albumin {§if]) Lo HF D g 70T
WAL, RIECHLTREN T ChTwWbl en
HFELTWDS.

fli>—->i%, scinti-scanner LT > v+
75 AR X BEEIERITOHETHS.

scinti-scanner® [$19504FEEE X hEHFEE . Th
Pk 4ot B iThhEuiic s WTEA
{RIECYDEMEBOBEICHV-OAD X 5T
b, BERS Y vF 75 o0 IFRA AT
I Foh b D¢, EH D HHh % pointby-pointik:
EE LN B D .

Sweet®? 2213 19534ELL3f  scinti-scanner  ¢)—
#iTd % positron-scanner # {8 i L CBE T hks4t
HTHB “As wMEGOBINCHER L TEFRER
Bl LAHE LTV, X Bagnaill® 45
19584EE I Cu B RN LTz F RS
FERLTVD.

Scinti-scanner % {# [ L CIMIESHC 7 #RBEHE
IG5 8 4 B h 19604 K UN19614E 1.
Taxdal (% McAfee?® 33 RIHSA 12 X % &M
FEE LA, 19594 L Blaulv ;i 05Hg-
nhohydrin 2RIEHOBKC AL Z L2 @EL
Tw5 . XEAERTIR1962FERBIV 3 DIF,
RIHSA R 0* 2%Hg-neohydrin o> %&fEd v ekt
GaERL, 27— vF s Ak b EEED
LR WG Lo lR LT 5, 5l&o3
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EH A2 0#FE ik Tk, RIHSAR U neohydrin
K XBHREEEL T 22710,

AT —#C area scanning (FAF v v=v
7) LZbh, saan GEE) LTHLR KR
scintigrarn, gammagram, scintillogram ¢ & 2
nbhhan, BEECHVWHhTW5 I,
scintigram T %, HeHETIIy v+ 775 A1
Z O HEE (scintigraphy) ¥ Clo &b oSk 4
Fobol LTHVWbRTWA.

Plbo X 5 i i ofic b 4 fe ik 0 B R
H5. FlziE Allen'® 5 (1955),Reid!® (1958)
B V3R o W TR 1T 5 Toad i Sl oo B
ERELTWER—RCELEHERZICEST
Wighs, EIC T Tl Anger J Gottschalk!?
(1963) Bt scintillation camera #{# L T4
[E35 o 2 A F3 L T\ % piscintillation camera
Z D DOFE LA ) <, 194941z Copeland
F. Benjamin®? 3 pinhole ZjH4 FI|f L7 scin-
tillation camera # 3 , ¥ Anger (ZHfhEiy
L EDBIFAPFFEEE L scintillation camera JT¢
positron camera?022~20 = S\ | LIERFES
fFleoT\ %, Wimage tube # 5 L7 autofl-
uoroscope {22\~ |k Ter-Pogossian?®, Bender??
ENELLTWDH, 2% scintillation camera
BARBBWNCET DRSS, REAHV LR
BTV B8 B BT TRE TR %D
BHotDTHS.

Bl IC B0 DR 1 X 5 EH2H o i &
LTk, 78S &4 H L - scinti-scanner |z
L SRWT R R b BRI L L e 0T B

(IL2) YU FFFALICDNT

Y VF T T AR T O ARIREES pattern kL
TR L, ERANCRRT S - Lpitisks oThd
EFOZHOARCR LY, AR I HEMD
ZECIGE T 5 . R B3 5ot
fbo B P~ EK MBS X oThRAETh
X, [ESFidnegative f TRIBHMICEBL S h DA%,
ZOR 12 X B4AF v »TL positive [wFih
Bl BE L, XEofBfRREY L IEfcE
W35 Z ks, MAF Y vl o i
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MAEETH Y, BECEHLS LT ER L
T\ DT S hAFI AR B D idic, Sk MKEE
DZMEO—o L LTEERI W TEooH % .
L LA BEZEMNIC B 2 R 1 O L EH
THoOTEOHPRHRE Ty, IbESS0
FEED I DICIFFIC @ WERR 2R T 82355
By, background 1244 L k5 Te{Ey 8
PR L RIS & H 50T, 2% s
L CET 2847 pattern  RIICEHE LG5 4
OTIF i b\, —fiC >y v+ 75 sicht
< EHE5X (monochromatic scintigram) TILR I
DHFER T hICHIGT 2 ROBE S TRET5 b
DTHDT, ZOHAKTLRANCER D ER Y 5
FLTwSledie, aEEEOR IaH XH
BRFL, YVvF /T A ERERIRDZED AL
HEELTLESTR I OFEICHIG LIg e, B
HEIFREE S 7e 2%, MiMFADEEEE B4 o A
B (response) & —iZ{E\ DT, ZOMHENHY
fIR W& ZoTHB . FEMCIE 2 O fIFN A
DTFoRbAHAT LM RECRE IR o
ey, MM OB ORE D MRE T
RIFENTHSH. 20 LAk buEpE £
TR X1 (information) &, R I® ik EiR
TR EEE L D KT OEEEME—o D ED LT
TRTLZELDRLIAENORGES > N&ET
BBH. DTy VF 77 AR TREETEED
AR NS 350 L TRABENES
HT kD THA I, BHBRLHEROL
DOTITEHHBREYHD . X71 VA RETS
A& photo-scan @ i3 Tk, spot /&35
Eds, BUCIERRE L LCEET A Iz
DELARRE DA E S 5 h b H i\ AT &
TG MEZ o5 Tl I re-scan 4T 5
ZEimkoT, Ko BEE (fidelity) 3k
FTH T LS.
AF—vvFrI AR v vF I A0
D X 5 e ABRIRMEH S fedicBERShich o
ThH. MECiH T HiEko#Eo LicR 1A
R s LT 2 b X R T s A in L
7o 0T, fok xFoEE S HIEE LT TR & T
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ofck LTh, ThilboZihiiiFshsfio
AHIEL T OEBOREL MBS = LA KD
DT, CFELALHEIE (atitude) XIEFIA L
25T, RIOEHLHAINGES HHEcms z &
PR S

HEIR 2« OFE TIIES O BWrA Bk Lo
TIARROY vF 7T 2L AT OINFRA E
BRI, ToHRHITF—vvFIF ARH
F& LT T routine | fifiEsEE o 2 W4 i sk
5k 5ickot.

AT = VF T AR oI
ANFEERERTZ . HEEO Mallard® 0 4, D1
BEOTF - TR L VIRFTHHETHY,
BOETREPREERREACAT 714 L 4
X R TwA, FOMIZ L — KRR L D
7 - T BH I HITHIROD b OB
TN X WESFEERL I AT B HANERH
5. D kozRifih B x v R i
WAL L, Hi— channel £ R T5HDTH
5. a0 #EE IS L 72 Multiscintigram
system® (Z@W> vF 77 5 HR) 13T ARAEE
ALT, #EMHEEK% channel DOIEHEEIFCE
SN E LR T HRTHD. cofihxr
T —vvwF 7T A% routine OFFICHETA LS
CHREFEh R THOT, RrxDEETILEE
ChicoTEE O 2o fhicd FIRER, .
ifi, BEDOR 1 XL B2HcHER L, FoBRaky
EIAEL T 5O TEOEE = »Multiscintigram
system {35 Z Eic L.

(II-3) #LLE

Z ORI OB W OB TR U IELE E o
TmY s F4 Y r5 sk Fig. 1, BE#% Fig 2
CRLi. ZoEBR2HO2 ) AZAREOE
EBERflo> scinti-scanner SCC-5 #lA A L L
T, BEvF 25 2%EB, Tr7fVAFY YV
HAo~<y FEEHMLIcb o THDH . —itD area
scanning [ZE\WT DO HF =¥ VF 75 A0 L8
AL 2T, TR 7407 FLEDOTH
CERTTBHE L AF Y —DBEE L RFIAL
T2F¥HRADTr 74 LAFY VICh{ERHER
B5LOTHS.

HA i P s 268 115

' - 5 [cont] . -
. S Rate- down R 'Iaﬂ!r
/&@my a1
Deletor 9
5}: || Scintigram || [{Buffer
! Control | Controller Amp
£/ inpot —
f cini | it [ Sin
L"‘“ﬂ Gir E?r ?ﬁ

&—'Tﬂ’ﬂ"ﬂl head

;:______ __---*5' é.’. s{;sf;'- ‘S;"'

Fig.-1 Blockdiagram of ¢ Multiscintigra System

Fig. 2 The Scinti-Scanner With Multiscintigram
System. '

HG—vVF IS ADRBCEEL TRERDHE
Bovs /s akithhts X oA+ v Vo
FNTHRECET D L pattern N Y W SR
K ELR TR AR & 7o 5 . _

2y vFr7 sty a v v -4 5[0E
#ic time lag R E R, FhAAFY VERD
FAETHE R Fh 58S Th 5. fto
TAF Y VfiByhO— RO A K LTI D
Bgicdfeh, Zh\ o pattern 2B Hh5 .
T2 13z OFITEEE TR ABINC A ¥ VilBD
—H RO HREERA TREELTV, TORHHRT
WESITEH Y TR ALY v v 7y ORTE
Rl 1D B 1o diT, A v vl A ELaE
D2 FECHHET S5 X ol AR EHEHL WS,

A= VF I AOERTHOLHIELD
BifRix controller iz 1 b FHCFET % & LA H
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PHOTOMULTIPLIER
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Fig. 3. Vertical Section of Tapered Cone.

Vi,

Scm

(0cm

15¢m

Fig. 4. Iso-Response Characteristic Curve of Ta-
pered Cone.

K50, MEFLHOHECIIRERD X 5 ik
ECHEPLTS. Biba) 2 —2—%ELL
RABCEHMI LKAk 8 cps LA T3, cutoff T T
iLEEhY, 8~l6cps TIHEATERSH, 16
~24cps TR, 24~48cps CTlLaRfh, 48cps Lk
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TIEETFNEFRERSh ORI L 35,
PWHZIMLECIG LT Z 0/ EFOEIE X A B
IRHSE S o C, EFIC Lo TIER I 04 AR
PERBEOCHE LI EVTE X oI, ZoHAER
IRz CiegLicbodbdhs.

AFY VRELTEDHRNCE L= Y 2 -2
—OERLNEERZ L THhD. Hr0HBe ks
U CUENT, BT o A ¥ ¥ i i2honey comb
typed B SR RELOemD3THL, B\ ik HURERRE 5 cn
DIFLO b DRFEHL TS,

EES D ZETOTFZED 28 Wi TR 2%
honey comb type & {#i [ LT & 7cps, MHE DT
HTHOTHMERTE L TR LHERIE DA
Lo ted T, RRE LRET) &b AhEhER
3D X 5 iR OEREL 12000 tapered cone
EEHYWELCERLTWA. 4Rz oo
cone® e & SRR R AR LIz © T, cone
Ds VY5 vARHELEGFLEL LTERATH
EIES o2 — IR TR EFBRNE LR
T,

X fYpEm 02 CER S5 RI

stk v oMEG oI EH 25 RIzsg
B % < oA BRI TV5 . BT
D I F MRS hTsfeizn, 19506 AD &
RIHSA 13 ™As 4Cu 20> BB T ik ks,
o CBRICER SR D X Sieieo Tk
fo. 19604EfY it *%Hg s\ i3 *Hg TEERLL
- neohydrin DFFANBEE LY, Folic BTk
99mT¢, Macro Aggregated Albumin (MAA)ZE{,
RAuvbhTnwd, 2%0o#i% Table 11T .

(II-1) #%3& DiER

B--FOREINR TR B UEBGE TR
& vk E "B a Z ks .
ZoIHOBRIT o TR EMACARB E, &
TISETHEHA TR O & L CEB %3
0T, FHoEEC X iR VR
T35, b ME@EiSe X v XEFIRIc 180° BL
o FRVCHH Ehatfod i, 2{Eo BHina
180° D THNT A EIC s & k40l
A SEgELACCRE 755 LB
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Table. 1 List of the Usable Radioisotopes for Brain Tumor Detection
— - e T . . S
: - Disinteg- . n Optimum
Neuclide | Half-life i g 52:\?%)? Chemical Form | Sca rIlJ ]JEI;]te.-rval Reporter
L g 8. 05dy B,y 364 diiodofluorescein 2— 3hr. hﬁf\?;f (([%95%%)
v . ” # #” human serum albumin  24—48hr. Chou, Moore [19‘51)'
7 | ” 7 ” sodium iodide 1— 3hr. Chou, Moore (1951)
” 7 ” ” anti-human fibrinogen 24hr. Bale, Spar (1963)
7 _ ” ” ” rarlliill;l:]-ii:lggregated immediately | Rosenthall (1965)
" r . X ar ' 5
*"Hg | 46.6dy | B,y | 279 | chlormerodrin 2—6hr. | o oy
“Hg | 65 hr | EC,y 77 chlormerodrin. | 2— 6hr. | Sodee (1963)
ssmT¢ 6 hr IT, ¥ 140 i pertechnetate 1hr. | gﬁfg;ir (‘119%654))
Se 127 dy EC,e” | 269 sodium selenite 24—48hr. | Cavalieri (1965)
11Cs 10 dy EC | 29.8| cesium acetate 0— 3hr. Charks (1965)
’ + p- Wren
"As 17.5dy | B* 8-, EC| 590 | NaH AsO, 24—ighr. | Jlrenn (1951)
"As | 26hr | B*,EC | 835 7 _ | 24hr. | Mallard (1962)
p AP ap—— . Wrenn (1951)
“Ca | 12.8 hr | B, B, BC | 511 | photolocyamine 2— 3hr. | S‘::;‘t“(%gg?
“K 12.4 hr B,y | 1530 | karium chrolide 2— 3hr. 33:3588332)
5 ; = ) . Zipser
#Rb 18.6 dy B,y 1079 | Rb,CO, 4hr. | Freeberg (1952)
BGa 68 min | B, B*, EC| 1080 | with EDTA immediately | Gottschalk (1965)
200B; 6. 24dy B,y E?g Bi (NO,), | 1-9hbr. | Mundiger (1957)
aid 1. 87hr B3*, EC 549 | _potassium fluoborate | 1/ 2hr. Entzian {]954)_________—_'

Symsols: dy=day(s),
[*=positron, B~ =negatron, y=gamma-ray, EC=orbital electron capture,
IT=isomeric transition, e~ =internal conversion electron.

hr=hour(s),

min=minute(s),

(in disintegration sform),

positron scanner 7 A3 - T5. L LikhrbiE
BTk & UC BB i s i34 b sk
{3278\~ T, Z @ positron scanner 3 s R
B »bREZIS.

ZIERLTY S E TR+ ¥ v o i
DIFFF OB LT, AFHD scinti sca-
nne % £ DOHERT 5 L aitisk s .

G REE O B oW THE S Wb
KOBMRNOARTY, EFOBWIEC> Tz o
DTN A Pl fe 2 Bt e { — 5 TR L
BB M7 C & NBITREAMEN . B ET otk
% positron scanner THHT 511, =¥
=2 BRBSHAC L\ 7esd Nal 7 ) 220
DREZIRLE <, XAFHFHHER k35 |

% L MR RF AR O FHBE R IR L. Me-
Afee' 3BT FHst Ak TIIRIHSA 0#5Y,00 23
L5 o Episkinmoic b G L T 5. F
DIDITZMNC B> TR HEHRDE T 4120 C
BEEEAHENT S L s, R 1 O Hifid
RIHSA Hw b LCEffich v, BERoL -
Eb IO TRIEMEEARE L D, iz,
“As HET 5B RIHSA 2 {S 3 54854
DFIfE D ST 5 .

B4 HOBENETOR | OELEHED S 2T
b 7 BB S oo P AGEHSE 5 3,
BT R L DB (B ACE L. &
D X 5 BB T A & v B & o Tl
TELNE, B, BEER I OBEIRITSE DA
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2B HEHGH L C BEFBEME R LT Wik
I

T SRESHE D 5 b T 4 O TRIES; O 2 i
WA L7cd oz DIF, RIHSA, 2%Hg gk
197Hg f#3h neohydrin TH5. FO5HLTDIF
1T RIHSA cht~ffixd HT HoTWHI EN
Aok TRES I, XBxoFETORMD
fERCEWTHZO Z ERHLMT DD T,
HOWFATIED 1 Fx{EH Lighoiz.

RIHSA 3 AIfiEAzrE i #0 » Bk Lo b D
T, WIRPIICEA SRS &GO mEERR & £<
B TEI$T % DT, BFEITH L Tik stress &0
2B Ebinw. EEECERET HRE K
WOT, {DBLAFY VYRITHZENTETH
FEiBMOT~LFIENH 5. BCBEDOR 1D
FARU O T Tl b AFDB S IO —oT
L HHOT, oWk Z o RIHSA %
FELTEHALLE.

8Hg 23 ¥Hg -CEZER L 7- neohydrin 13
ERHRAINRD X 5icicotp, RT3
(SRR A D O T RN 3 Rl , &5
O AP TIONE WS T ETHER ST\ 5,
Fric 9"Hg (3 BRI RN IER B o TRIC
TR RIA Db Evbh s, Fogigtco
WTIRER T A LEN S B . Mo EECR LTk
w4 R 2\ 0T, RIHSA ity %
MK DB LAF Y v THZ & TE V. Ha
DFEE TUR1961F LISk MBS D2 B R L T
Bhs, FiE RIHSA (ob~% L 2o AR
s,

(I1-2) RI #EOHFERUE

RIHSA o )k b HlEE 2 2he A LT 258
i, Blb o CHURERE block LT 2 & plahdl
T 5. RIHSA pfpfEdcie € b i 4 B 23
W5 L, YEFRI AoThb o K fEo
T B NEEEE B O T, ZEONEE B HiH
R IER S 5B x B <o block %47 5 .
Raix RIHSA %8535 3~5 Hiiinbis
MHiE, EHV T - VKR 15~30 2 AR &€ T

1425

blocking D BiY%ZHEL T\ 5.

RIHSA 3 7.5uCifkgDEIHTHREL T 5.
R I DGR AED BEHRBIED Kot sk
BaR oA E Lis i bicon, v vy
7 AR LCRE LGS B ais s BER
5. BoEHLTWS 20 Nal 7)) Ak
@ scinti scanner TILIF{EE 300uCi FEEE H AT
THotc. fo>THEAOgL. F 0 jBF 1% % 21
BLUTZORERECET TS X5 Lic. HE
FEOEATY 500pci Ll EoO#HE MBI
Z Litbhhots, ZEDO AN iTkg b ORI S
TR Lt s . MBSHRBEE T8 o Rt
B D12F LT o DNRIZ #EL fnvz sl LT
5.
RIHSA J:EE24:H 1@ A% v v Ehi 5
H, 4BHEfEl~ 120Wfflic < DIELCHE A+ ¥ v
T 5. Zhiux RIHSA i 540k i
S TIEBHCRBT 5 EERD B fuddic, AF
Y vE < DELTHEETE, BIOIER 2% &
Wb 5 s LN TELNRLTHS. Hg it
9"Hg EEako neohydrin % #5345 1K 4> T i,
PR BIME R AT A MEIFEL VA, £
DAEFEAAEEEN L. McAfee®®c X s 3
MTdh b, Aok b okl imEsc
2L (B, LdZmbhTt\w5a X 5k
HEAIFEFITH 2 TH B Fo DI Epi—He ki o
WA Z0 5. - OB OB BT 5 i,
neohydrin {F4Fo240HFIC 2 S5 4 F Na §
HHHE 1 ml. LTS,

neohydrin (XHijic & i1 & 5 iR Bu-o
T, EHHME LEEEEE, AFv unBilats. -
D¢ RIHSA o 1 5128 RH% 3\ T hik
LAF Yy THERTERVDIIRETHS.
T neohydrin o b dfi3 3CBic Xy 2%Hg
ko & 0T, 104Cijkg, ¥Hg o & O Tit
15pCr/kgZ 5 LT 50, BOHBACEECRE
I Te T 2 B2 Hg Rk D % o T TpCikg,*"Hg
B b o3 pCikg LFaA & RIHSA % [FEH
AL, Rk 5000z 1k XK 300.Ci
Ry o
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IV RESELF4 5 LOERKE

(IV-1) B+ v OEES

PRI D W A IR Is WA 18 % Fod, EIBIE
BORERLL, R, K¥ SELH5 bz,
BER IE & A e WFhpoflii s o —F
MXDDAFYYRUNETHSD. AF¥ Vil
30~50 IR DRFEIF L, BE—AILoWT
FH L~ 2o A ¥ vEIT5 = Lici B .
RO THREBEEOD WL L b, Foic
B I X S e ke X W EIE LT
BABERHD.
KFEMMDAF Y vOBESI3, BEr<y ¥
Ei A X e BT HTaoT, T
BEOME X v 2 TR E B v s Ghzk
D) REEICTHOREAL T, Mo
O E RIOFH AT X 5ic, HILEBEOELY
A5 & EOBL 2RISR DN L. L

&

,;;S%

Anterior projection

-J
7777,

Lateral ~ Projection
Fig. 5. The Posture of Patient In Scanning.

S IR D & F B BB X 5 I ERED
BN Y v 75 AD TR E ERY 5
DLowieh, MESKMTHEESTZEDOH
B B IEHE IR L WS i b 0T,
BEOTMLORECIMELTET S . X & Ol
AR ¥ o3 SRR ACFC I D T W B 2 D T s
L ELDETHAH. DX S L TEDT-FHA

B[ R HA R 3R 526 Hi11E

EAF Y v —EC T 5 2 LT, *
D7 DI Vi o BEE RS g4 o L Cfdi i L
T, Fig. 510 X 5 fafbfro & b Ficous
TOBARTH 5.

Bl D A % ¥ vic Mo T BE BT &
LCHffc @Y g 2 othy hcaiv, BEo
MliA A 2 HRE &b KR BfL R T 5
B3, AR KT L i o T BEEFEHI DT
BLIELDETHS. FHOAFY VLAY
R O AR E fa TR B .

WD A ¥ 3RO E LTy, gy
W T 5 L2l LT L b E\ERc s &
Tixiewad, FrEREOBIRS 5 » BE 2 o
oS, FRoPaics vCifiEo—fo
ADAF ¥ ViZIkd e, MERD EHLoflEE
AEX YT L0, IEAD >~ v F 7 F A0 pattern
EHRATREL TS, EHOY vF7F5 4 LIk
WA pattern piB s b X, MEHOAF Y i
BOTEE DA RIS LB B 1 5
LTAFY YL, fEoTAF VY RIEFL L
THSIEM X Y B Tl % i+ % o »MEF T
H5.

AP D A F ¥ /I THRIEEIC B s
HOCHER, FCHBETY Fic Lt, Bl g
Mo TAFR Y v L, ZOSMAMRT 50654
LTKD. ZoBEDIEMICOWTIRIER OB
ICHECTHRET L L, BEOFELH48 2N
& U Ao SRR [ 3 A T 0 i\ B ER SR 0 2
dEBMETHHD EDE D FONRD e b T
ETHB,

AF Y i Yo TiRicali~<ts & 51 12om RO
tapered cone % {35 BAFR S B L KM
B> 27 )7 7 v AIREE, HEEOE» HH%S
ROPNSLFTEHVEFTHLOT, TP ETH
2emE LB LB LTAF Y YILE, A% ¥ vl
FEvEfD40cm/min Z{ER L T 5.

AV-2) B> ¥ F 55 b DIEHE

RIES D> v F 75 22 L 5BWi% 1T 515
T, ESEEER AT KT HR 1 04Tk EE
KB L THEL S ENBRETHD .
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Fig.6 (#5 —v v 75 AR o#& L
LD TAITKRICRLI) 1 RIHSA %##51
T2URED Y vF 277 5 THAB. EHDOAFY V
TRIRE EEr il s h s X b T HoBEmSITE
AR I OFEFENREL, FHRIEFRLETHRE
s & U IcBAnc il & & < BB S hiciin» Bib
ha. Zo#MHoR IO EFEN &V FHimE
IR, IRABIRSEEBAEL, Boloifinc kM
BB U, BRSNS FETSIDTDH
HHtEZBRA. o> CZo M ER iz
pattern [ J@FETHA H & WEHTHA > L XD
il & o i B3 2 By 7 pattern TH
HOC,EMX DAFY VY Loy vYF 277 AT,
VAN E T e AP ) 8 R iV NN T
FU7e pattern ICH XD Z LB DT, &
HEhTLE > T2 S0 2 EBED BT
PELLEBCLTWAS. BEERY Y EHOK
BRERRIC B W TIIEKR I OB /ics . K
4R o IS, Bl bEER o/HRcih > TTE
oL S S X 51T, Hriciiiiy
RO (BB vF /T AHRC LB H T —
vV F IS ATIRAEFEHETRENRSD) pattern
ABbh 5. KRR AUt ck BRI
FEHCIE S R 1 028 Il w5 % 2%, ol
Worhde, EARICI>T Z Oilky A _H
THHOME, BEVCERETRERSbT 0
A RT pattern 23R BB . ZEO BTN
WEHZELE OMERH D, oo MR
FERLR IKERNT 2 30T, HfOLRRY
Frit i I R Lo Tl s mE o JHHE
DicHDOIRA L HR I DHER»E L IR L
RENORE-F oY (-

o A* ¥ v CRIRE LB L v A Lo«
FhwteT s, Fio o0& DAk
b LTI R 5 S iR 4R
Biniabh, o Thikd i\ iFaiaiEns
IR YT 28 Tchsd. Xoofyt v Eh
OKRBEERIFC B CTEIEHDO AF Y v THL AR D
Hick s, hOLESCR 1 OEEMIEIFET
. AL XA e BB A R TR R
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DFFRD pattern Hid B S PN, OB
FFECTHoTHIETRE oML, HESHH
BEHE TR EDMAIRL b X 57U T
Bbhd . XHEH - KRR & 0B AR
MircER T < EMECA DA LMD D,
FLAURIIEE L. 62T 2 B RHED &
VB, RESCIES S FET EAT, vV
F 7' 5 2 ¥EFIFFC T Sh L b, Moo
BE DB ©H o T HIEREOIEHCE L D,
M\ XS B ARRERO T L BEE L <
EBASDH L5 I E i mH LB

Y VF 75 A RERT B R 1T OIEF eaAio
PGBl Bk ~3dc & 5 7o pattern AR D THD
T, Z&HD pattern il fRFC IR P IC R
HLU g biow, BRICEHO A+ ¥ vtk
WL pattern D FEA DR FHMICHE B LOBENS
5 LA UIETHE. IRk pattern 1 2HIC
EFIE LTRRBUL, ME»DRBDOFERE
BRLTWA I EMNE . Lol feaih WM
pattern G 5 i b EFEHTH BICHEN OB R Y
BT BT ATH e BB EBAERRUCAL
B3 ABE, B2 FRYTs pattern HiR4C
ELHVELNLTHL. ifio > v+ 7 A
o\ TR R b v 2 B R 1 4RI
DWTIFICHER LCHE L i il bigys.

NS —VVF ST AOTHICOVTECHEEA
E4530E, v vF 7 A0RAMPZCELLT
WAL T TH BN, FoE by f—FD
FHG LD LTRSS TWATIE IR A UTEDS
R I ORI by 5 EWET 5 o L FE
THbH. 0L IR 1 OKETH BHEHN
LR X W REHNETHZ L HVBEHDT,
e Lic 2 ~ 3 AozEAfi i BIdi L T REDE
ridps Lz, RLHTRIOHMOELEL
TG EDBRETHD.

Mo vF 7T ADFRRAC S oC KD B EERR
LTOTHERE L UHELRH D1, BADEHE
v v F 75 AR T3 section scintigram 3, [H]Rf
CBHhTWED T, £XOBEICONTERRD
section scintigram # &34 5 2 L1 X HR 1 D4
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REA B Cms - LT EEM 2o+
H&ich.

— BB 2B SR 1 DHERCEIT S
HERIIFEH ORI Sh T Lt { #3, RIH
SA IR\ CIRERERALC e L CES R B
DOHERENE DT, RS & i BT IR
REhaEE1RS Y. o TEMIMCEE LTA
F¥ vETOTUERL TN, BEOHEELHE
ALEALELES.

Fig. 7 (XX RB#» 7 —-HZWR) zokilk
AFY v= v I ERERLFITH SN, EFHTHY
DEBEIRFA L I TT DIRK LT, [
TR R 1 0ERNS  HRENC 2T locali-
zation 73 RIF & leoTWB Z Lilbhdnd.

197Hg, X 13 2*Hg Tl L 7= neohydrin % {difj
THHETIL, ZHEOR 1 OEPNCEET 5 HEH
13 RIHSA W ip~tIEici@punwo ¢, HBIF
ICAFY VT HZ LI TH LN, Y VvFsT
Z A pattern |3 RIHSAD 4 & [AEEcE 2T
HFL TEZ 2.

(AV-3) [l v F 55 ADEBERTAE

Fex DFEECHRSTIHINIEL H v v F 7T A
X aMEG oS ERL 5. 196244 A
LIfE19654E10 HiZ™ 3 A 4ED i 158[@ 0 A+ ¥
YEIT oA, 20 5 B36[EO AF ¥ Vit follow
UpD iz HICER L T\ 5 DT, BEOFEHIT 122

Table 2. Number of the Brain Scans

The Items of the Brain Scans 158 =:
| Follyw Up Scanning 36
Actual Numbers of the Patients 122

Total 158

The Items of the patients

Intracranial | Brain Tumor 66
Diseases Nov-Tumor 13
Non-Intracranial Disease 41
Under the Observations 2

Totals 122

AARE A RE SR #26% B8

ZHTHot:.

ZHEO BETEREN S IEEHIE IR 7 &0 & filE
B FECIEAF ¥ YR ER L, Fo 5 biNE
Br664 THoT, EP TR BEHENOBBT
Hotcb OMNIBHTHEoI. (LLEDOBEHA Y
PRz L oTHER L b D).

Xz OB ORBBERN X HERE S CEBRIER T
fi Do DR BN TR D vt b DIk
A THoT .

(IV-3-1) BMRER

a, BN X B BHER

66D BIEEIZ o\ T £ kBl & v v+
77 ARGHER L © o T R Ui RS R
Table 312”3 X 5icicote. ¥ vF 7 % 4 dDpat-
ternjZ o\ TR D & 5w ERI L7z, (W) 1 RBAES
HDOR 1 DHAANRENTH H BB R s
BWERERLRTES BB b o, (H) (2EEH
DR 1 DR HATH & DR R pattern pii]
caiwbhsbo, () BRESMLRL
REMED pattern 2355 b o, () BIEHEHHL
GHEOAF Y VY O—H TRV TDRBRES Y
DT TR e b o, XXl & & omix
EFETERRVCAAHECREMD pattern 7E7E
rEHRIe VWL 0, () BREHOSMxRT
b e Lic. XEBHRYRD B iz, H,
+, RBEMEEL, £, —REMEE LTHELT.

SR> WTiE glioma H286] Tk b %
{ 42% % 5%, meningioma 237 FD#J11% &2
KT %, B craniopharyngioma (15 ],
T 8 %, pituitary adenoma 4 {§|C 6 %, pinealoma
i Facoustic neuromapisk % 2 {f|7iT 3 %, chor-
doma 16| ($912%),i5BE0@E»5HT8 %
Hoto. XFEMEAT 2R B oA S0
B CHBZ AL KHEED b 023126 (18%) %.
s,

Glioma o\ Tz X BRI /iU, 28
FIrp D 1044 astrocytoma 3355z & % ho 7.
Astrocytoma Ti3105 3 i3 > v+ 7' 5 & Tl
Bnid b T, W5 BE o e S 2 5E
T5 EpHdetons, oo 2 FIEEERE: (+)

— 5f —
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Table 3. Accuracy of the Brain Scans

Scintigraphic Grade
Histrogical Diagnosis Cases |—— - - B
oo+ |+ * ~
Glioma 28 | 3_ | 10 | 1 2 2
astrocytoma 10 3 5 1 1
glioblastoma 4 2 1 1
oligodedroblastoma 1 1
oligodendroglioma 1 1
ependymoma 2 2
cerebellar sarcoma 1 1
unclassified glioma 7 1 3 2 1
Meningioma T 3 | 3 | 1
Craniopharyngioma 5 2 1 2
Pituitary adenoma 4 2 2
Pinealoma 2 1 1 .
Acoustic neurcma 2 1 1
Chordoma 1 1
Metastatic tumor 5 1 1 3
Tumor type undetermined 12 1 5 | 3 2 1
Total cases 66 7 20 | 27 8 4
Positive scans 54
Negative scans 12
Accuracy -  8l.8%

RO () Thot. FEETH o fliE
HORKERTIERZ @ 4 Lich® Thotk
2, ZOMEREAEOEREL KD & kil
Bz, BB OB T EERN & KMEEREESE
o ah, ZofHRCRV TN k<
T2 X SR I OHTRENEHECH B Icdi R
LichDTHA D LBbhd. NaHGEEyRLE
Bl FAIC L > CHIIEZER » DFHIAIED astrocy-
toma Th-ofoi, HHEHOMER Z OEFIL cystish
DHDOTHoTcTdd, RIERENMEL v vF7
AT TE ot D EELBRS.
Fig.8 (#5 —-2— 2 £&R) 13 astrocytoma T
HoThEMEEELR L Ic—fT, EEAATEC
FBEEL T35 . BEEITH O 4tk C ol R OSES)
fEsEa £ L LT, 19644E 5 Blo AR2s—a bl
ABEL7z. [F4E6 iz RIHSA % {EfLTA*
VRTINSOV VF ST AT24RRIS O
bOTHAH. COBEBCFMEIET I, HEo
AL, K& S EEFMATREFRA E—HK LT
fo. Ml 0 A % ¥ v i TR ER OFifE Y

&L, &, 8, & FHofEsEFShCERo
BRRENELDOTHLZ AR LTS, B
DY VF 77 ACIEINCRE et m ke
L BEOIT SO ERMAEE OB AR L T
B, IS X 03 s ie D IECALB I fE
WHEFET Blcdic, ZOREC ULhFEREIRT
WL DTS, astrocytoma (3 —fRATICIEEO
EFEORkEICTHLTY vHF 7T A ETIRFR L
DRI L TR E A A &b b, McAfee
FL T X 5 TelitER 7oTW5 2%, 2o fEM
DX S CEBEDOEHORE SC—RK LY VF S
F L@ pattern L BRT-OD 1L, COfEEEDD
ERENEEO LD X VA EH i dTHS
5.

Jic glioblastoma i3 4 ffldoichy, Fof3
Bkt By o 1 gk ch ot ZoER
F D Dt Peyton®, Magalottid®, McAfeel® Z&
#33E % 1= meningioma, metastatic tumor } [A{3ic
R IDERENFHVHRLHBHL VL2 EnbY
b Lo, ML WIELTH D ok
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W1l otooiy, Fiio & EIEE» pineal re-
glon 7 LT\ Fefesdic it LB s asoic b
tEzbRD . BEERE L Chil LE o 3 4
T, [k 4 HIRIANE, 72 O R SEIE R WiE
CHELTch T BRI
AR DT

Fig.9 (# 5 —~<— &) 1 glioblastoma ¢
YVFIFTADLFERT. BEX 2o L8
THEBAREIR O EHBEEE i poT AEE—HE
CABE L7z, 19634511, RIHSA 390uc %45
LT, 24RUMSHEIR 1T AF v v Lz 2%, Eix
ABIFEED b D ERT. IEFD AF ¥ v Cr3fEIR
BhE\NZ ERRT, K RO HIRE L X
H B0V, BEIIEFR EOBcH D &
R LTS, JERCHCCRIRE— 4 s
RSO 4 BRI O &\ R R b
dohA. EHEOMEHD 2 50> vF 275 Ads
B Z OEGOAE MO THTH D & Lo
5. FHTORR NG <Rt LicboT ho
7.

Medulloblastoma % 2 §i|&—>7cht 3T Btk
LT E i, fE» DO THRIERNTL S &
1%z ey, =@ medulloblastoma R I 0
ERREINE DB O TRV EEIBNRS.
Oligodendroblastoma J3 ) oligodendroglioma (3.
Threh 1 f5ET, WiFasio, #ErhoiE
B o [l THofohidk £ o localization % HY &
T B L.

3 ependymoma 231 fi|ldho7ct, ZIL19624F
B & v EEEE & LTREShicRoAiTE
Bl oOMET 5 B% (4 LH—AT, 4
R O il CrEA i IR AT s, 19644579
L TAEFE N BOABE L TE LD
TH5H.

Mo iz RIHSA 330uCiz#b.1., 24~120
R b ¥ v 75 sk fosd Ui, Wilg Fig, 7
a, b (2 DBFEO24F V48D & DT H B A,
Fig. 10 (# 7 ==Y 2R) X #ikD BD#H
& (BIEBEi22%1462H, BR) L oxhaE
b LD bicdic 120HED Y v 77 s%iE

HAE SO RESMRE  H26% W15

1Ffz. Localization [31ffied T RIFCHIEILFRA &
[ UAEEFRE L TWA 2 ERRLT5b .
Meningioma 3. 7 ffil& A% ¥ v L forh T 6 fHilpd
PR hote. B LB o071 flif olEg
BRo R Lich o THOTN, ZOBBEERY
ERIC BT 5 R I R TehoTz. X
i 5 iR e B B SR A E R
2T O B LWL T 5 . ——ic me-
ningioma (IR &< Bk HeT v Rb
hTwas, PICRERENERCEVCLO LR
Zohsat, BRI lER & [ UAL 28]
WitFi A ERISZBEO L ONRE L5 THS.
Fig. 11 X0 Fig.12 (# 7 —HER) 1A OME
2> meningioma THFE 4270 B TH D .
HOBEFEMLHEMN O /B H oD T
RIHSA [t 20%Hg-neohydrin o jij35 ioou T 3k
& A% VR R LBR LTk, R 2Hg-
nechydrin %5 LT A ¥ V24TV 158
i RIHSA %5 LBOAFY v&EfiL .
Neohydrin 12 X % A % ¥ v #HNCAT 5 D3N
AT BEAES <, X ¥ itk
A F Mo THEEVTiTH RIHSA o AFv
VICHEBT AN Sl b T HD. FHEER
208Hg-neohydrin 4, RIHSA » [{f & L 440 1Ci k-
L7z. X RIHSA o8& D REEIC X b
HURRA 7" e 2 7 Linhs, 8Hg-neohydrin i
AV OREFIC I CIEBE D » 5451 ¥
Na offEc X507 vy 7 ZERL TVt
R

Fig.11}3 neohydrin @ > v 735 A T ﬁfg‘f&
1R Rl A % v % Billd L7z, X Fig.l2i
RIHSA 1€ X % 40T, 24, 430FEIHBC A+ v v
Licas, Blirdsisigeo b oxm L, ZOfj:E
w T hE, Mg @0 $Aa B Haic
TR BB = L D ke ARk
> v 2T s Lo Eo%ET RIHSA ok
P4 TH S . AR B A R A
B RIHSA o532 K& IsoT\ 2%, E
BEoof@g oKk ¥ Xk RIHSA i« X hE S i
kg2 B U ao7c. e &3 = o FiE O Hz

BT,
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BRI IH, Kk OEFIOSHE LR X 5 7R
fn& S, [ U eCl s Ui i RIHSA
D FiHs W8Hg-neohydrin J 4 RN L LD
LEih 5. Ll Hg-neohydrin [3—jiciL
COEE L WV KECHEEIRTWADT, ZORK
OE, Tryxv/OEE, FEAFY V/H
TR 7 & O Sl % i 4R ~ITHF W RS D
R, = OiE DM MES OB GBI A ER 7S
ERFEDHLRIT.

Craniopharyngioma |22\~ TiL 5 fllo A F ¥ v
wITotent, EfirBEEciiticE .
niopharyngiom (3 k#5r » Bf@lE X v E75, A
AN ER LTk 5 fod i LA i Bt T
5.

Pituitary adenoma |35\ ~"Cl%F OFFERAL A
YvF s a0 BT, FELIEWLETH
b, Xz OESHE &0 BERE b E  fodic iz
TFEmLL, ERifl 4 G0 5 2 filosk Bk s
LTHIBL 2. o SEHENERD B b
O, Herofho 1 FRRBERETE O 5k
L OB DRI,

Pinealoma |3 _F o5& & FE i BRIBIRED
JEEOEERR L L OMFELE, ZhbRENE
SCiw. 2flogEfREE LB LK~ 1
Blgad otons, BBEGIIR & OESEHEE 4 K=

-~ @) cra-
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FTEMLTWSE SO THolicditliiTcE i
hboEErbRS.

Acoustic neurioma 3, ¥ [Afkic RO il
ETH2T, Zhid 20005 bk LB LY
£ THoi-.

Chordoma @ 4RI 3otz & DX Ekch
TEfH, TOEFLLFloLTHomk.

B ORI 5 I TED 5B 3 FlikfED A
EBIC L B 4 0C, & vF KUY, melonosar-
coma OIEBEH 1 HIFEITHolchs, EFRCEE
& LTI L7, IEBMBOR U F VR TR
L E & O A B fohimelanosarcoma T
& kot

M BRBEILAT o o B O AN RE S oD T b ik
LWIARBED DL HHM, TOFTHEIMED
MRS, /NS RS e & R rk BRI B LT
WA, GRS, cystic MR &
T & fohofc.

b. [EEOEFEIAIC X HHHE

35 DML R DT L D RET B kLo
WCHiHEA D 2 Tab. 4D L 3125 . K
B, A TIESIC R 4 B0 E &,
BB IHERIT0S L EDBEERLYRL TS . ZIiT
fik o < K, DR WTRAY 2730 v

F&LTOR I DHERDAVOT, [EEHECHED

Table 4. Accuracies Correlated to The Tumor Localization

I | .
Tocationlior Number Scintigraphic Grade é
the tumor of cases | o v —| Aceuracy
# o H# + + | - |
Cerebrum 38 5 14 17 2 92.1%
frontal lobe 10 3 4 3
parietal lobe 10 1 3 6
temporal lobe 9 5 2 2
occipital lobe 6 2 4
diffusive lesion 3 1 2
Brain stem 15 3 [ 5 2 53.3%
Brain basis 7 1 3 1 2 57.1%
Cerebellum 6 2 _2 2 ‘ 100.0%
]
m— 56 7 20 7| 8 7}
Positive Scans 54
Negative Scans 12
Average Accuracy 81.8%
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RAERITDIE RSN D RES LA SR
S ENHSRD . ZICR LTNEE, B0y c
BRI, 0BT & e T b, Bib 24
DEHIMY Vv F 75 A L BEENBBE, RI
DIEWILAARETE 2 $iff7c pattern %R
HALICH B DT, ERCIEDORENMIRREL
RELTHLRELTLE 5> TEEMEN A2\, X8
R, BEFEME, MRESEOBAIIF OB A
ROMNOWHLHTH HFd B (B $50
T, Ik S S BNEE v 5, I8
BL LT ERR ok b E Wb 0Tt hut

localization pij3->¥% e bhind b, fto

Table 5. Detection of intracranial disorder (non-neoplastic tunor)

HARE FHAHRE 20 %268 B11%

TR OIS € 5> T b AT 2 #ine X o
Tk, BRHZhe ) Xhiehok b T3 Exdb
. PIOERTEC STl X S, SRR Y
> astrocytoma, pineal region o glioblastoma,
WA meningioma 7ok Hic, o i
EH otz RHI TR T h v Bt b %
EF b b DizElTh ot .

(IV-3-2) FEZEP JENELE

S BEDC A ¥ v Ui D O 12 &
TRIEL, HEAOMBEDHETH ok filn 7H
Shic. Z% 0% Table5 iz % L i,
COFENLHEB X SICEE LTG5

]
J Disorder Cases

| Cerebral vascular accident

Scitigraphic Grade

| +

| Softening encephalitis

o
— : R
1

|
! Abscess |

| Haematoma

Arachroiditis |

Epilepsy

Cerebral lues

Wi o] = | b = oen

Total Cases 1

Positive scans

Negative scans

Accuracy

~ 53.8% _ :

Table 6. Result of the Scanning of Non-Intracranial Tumor

Scintigraphic [

Diiseases Cases

|-

| Hypertension

Disturbance of Circulation

Pregnancy

| Arteriosclerosis

Lung Cancer

Disturbance of auris interna

Lol Bl ol Y I L) QPSS BN

| Tension Headache

i Diagnosis was undicided or

probably health 30

Totals 41

Remarks: In this table, the brain scanning was performed all in the patients

because of whose brain tumor was suspected. Subsequently, they
proved to have no intracranial disease by some clinical tests.

— 40 —



FRAm424% 2 A25H

PR, Bl MIE DR, IIKILEE s &\
VBB MRS A < MR S, RS, IffiESE
bBEEERLTWS. LhLishbyvF7J A
CHEWTIRZEORENRT RE/SM D pattern
&, BFO DR EFAENCERNTHZ &
EHER O THEBETALERS S .

TAMA, BEESE 33T HEE c&iho
7z

(IV-3-3) EEZESIMER

Table 6 |3MIER % B> T WA F ¥ V& {70k
B3, HoOHO FEMOBIAI OWCIER OREBH H IR
ME DB LB ENIcBEBEDOY Vv F 7T 5D
BRTHAH. ZOBECHESUNOERTH D
B ETEY vF 77 AaTHcH 0TIk
iRl il
- vV & &

R 1 X %G0B, Bkt o
L, AAEER TR DB bR Bl 4
DN BB Hs, BHEC AT 5 DB O BF4E
3B A E e, 19624E RIS X b I
T s h, XNHoRL 5 EMERE,THI
T3,

MG & 2T A I AT anic bl <fe X 1
EERCRT 2R I ODMIEMTHDHOT, %
ha BT 5 HiErME s feoTk5 .

B hg L LTI aBRZIRTWDH, YV
F 77 ARRLELFHEIRTND. YvFIT
AT AEHIC{EH & T\ 5  monochromatic ([
BR) odboTRITRBEMLEEL SR, X
MO R T OFEROZE L2 IR CTEFC o THRSE
WCERERT AREDH, AEMC KR TV B O Tkl
WoBkc @S Tii. ARROY v 75
AD RO X5 ISR AR S Tk, 27—
vFrs AR ERE . 2O TIEEED
(k& TN o TR REEHR 5 0 T,
oW citr T —vvF I akflifLi:.
DRV 2 OBFECHRE B SIS
Wy vF 75 a5 (Multiscintigram  system)
CHDH. LB vF /T rhR G AHEOERIIM
BRI THN, T2 &< 8o TH
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TELFEETH D, FLEREM DT L controller T
RTHBMCTPA SO T, AEKD scanner

DL REBREGOREIBHTHE. XEADH T
=Y VF VT AREE LT B IR E B FIR
Bl EDEREEEOTHE. 65T
BaoBEZE TR OFRBV—-F ViITfERE R,
RIS D WD e HFERER, B, B, Mifcd
DfDEBOBEIC LT RTOFRNC LD AT —
YUF IS ANERIRT VS,

PEIESE DR BN (EH 25 R I Rl 2P 4%
ZDNDHH, ZikHl B BBURETHEI X b DB
AL LD T, 8 1 X BRIz, 2P ii—ific
RPN B E St Millo GM probe #BHIAL T
BcEESE CGHIL, FlifEoER &
THEHEERCORERAI DT E L.

R F A AR 19504 (I L IR T I B 1T X
NIeABEE Tiks VA Sl ootz

Andrews?® 7g UG iR 7 4 Y ST,
IS Tt (R LT BRned < e b, RIH
SA i\~ neohdrin fo F oo v SEEEMES F 9
L0904, TWEENELR TS LT
Wa . XS R oVt L TARIUE, BET
TR 20 E ™As T3 Sweet, Brownell™ %53 {k
FT0kgoD BE W L 23 pCijkg w5 % T\ 558,
RIHSACit 5.5uCi/kg(Mc Afee, 1961)a 1
1 A7 b 300~ 5004Ci(Schumacher, 1960)%7
BETHOT, BEOoLFOWEE T RIHSA ©
(% 0.6rad FREE-CI A%, "As &1L, 3.5rad
i Fds . X McAfee!® B i ki Johns
Hopkins Hospital ¢ Dr. Gordon Longzi—= & &
o ependymoma (2o TAFEOR 1 04AFkTE
Z PR U, TR NIE F A i oo S e ae sk
TW5h%, ™As 131 RIHSA i neohydrin o f{f]
hIndEoTwictlzns. XADRMEFHT o
ToOWIE T, RIHSA 7313 {H DA% h 5@
DOIEE T "As SR DATh, FHiczhb
DR OSSR E WS i fho R 1
PMER SR WERS. coz tnbEhEh
DR T ORIES, i< 5% FRMEL %2 bhicn

» XARORE«, feflm, BIbMERER, 5
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&, BWIIBEOR I 0FHARI b E 2 A5¢h
X, BT GHE (5 DA B
U

R I A0l 7 2 B X o> TEEICIR bk E h
LN THEL, EREFECHHI T,
Bz oz Lz b B & B B M
B9rYq (blood brain barrier) oBEEEF D 4 DiTo
WTERILHS TR b THS.

P BAFT iz AK, COy KUY O, @i E e X
glucose 4 MEEMIINCET 2. BEE M3 & DD
pHOZE T 0. LeffFFEhTwaAH, OH' J H-
W S hd, X o Nas, Ko, Mg, Cl,
HCO'y RU¥ HPO", %04 F Vi3 H{ED Lo
o CRIEW Al U P 2385 A1k L 3 ~30f%
DI % 33 7% . ¥ bilesalt, steroid hormone, %
O° catecholamine {3 LA O BCIIA B3,
EALB{BonRE L2 Z OB %@ X iy,
% O EOEHE, BRI A @S5 5
ExhET 5 b EHOER T, [
B RKREOMCcER IR TV, MESAD—
DRWAEEYNIFRA LB LI, ThEE
WXL YL DR A GCEBT L THS.
il 2 (¥ serotonin (R b F=EEA LIy BEFY
il Lis\ah, TOHERMETH S S-hydroxytr-
ypthan (ISR T 5. —BICEMED
WHEEENE D & DI~ OBEF 2 5E8 3 5
BB, 2o #E 13pH 0L Tk rE S hig
W,

BlEo X 5w i BIf o) 2 3 ¥ 23T s
RV L DBEARBROBE IR T BN, [EF
e & OBECITRFERNC i HE B 2 B S hoT
WhHZ ERFENRDBRTWA, o TIHlEESMTIE
S 7 & X ) REECBIFI A X h oA
%, R IEELAW R EEAMPNCHEA L,
TR T BEFT b e TH B O TERLE Y
FLILT2bDEELDRNTES.

Mallard!® 7¢ i3 P, Na, As, Rb, Ga, Cu, D
IF, RIHSA, J 3Hg-neohydrin 7¢ ¥ D#/EI1LIE
Wi X v b EFCECERRA bR, 2%
DY EIEF Ts B Ho~ 10~20f%, FRiCik

A SRy SRR 268 w1le

100f5123E3 5. LanL ZooB&Esc ktc
PR iR BA B % S DT e dbic Z D & S IT B
FRRATT S Ob, B E SO EERE N
A END I THBD, FREL DT LR
73 Th B OBR KB O MEEHE LR o
HETERT S X 5B s, 4 meningioma
DI RIMERIF G TH o T, EER
BERARTOREE LTCMEC X 5 EETCIRITE
febiels, LasL meningioma shic (33 BE 5K 1%
EFEMEA~TRA ERMMLUisv b0 b, PEcik
HHENRZT BN %, ¥ malignant glioma %
R E 2 i Mg BT o B X 5
fERpEL LD TWB EBNTVD. DX HIC
R I 38 ACA P2 BB IR S h B B e o\
TEARBILGAP v, — IR F ¥ vic
I b LB \ESL & LTk glioma, meningic-
ma, metastatic tumor, £ X AHIF LN TWS.
FROBLRERCHTHE 3R L X 5 gk
{55 Z B} meningioma, metastatic tumor,
craniopharyngioma /g &' 1385% Ll o CrH -
5 EMNTEF. N pituitary adenoma, pineal-
oma, acoustic neuroma e & 'G(,is()%(l: L 5.&&;
THhHote. BEEO HHE (Tab.3) ot
it LT & 5% L glioblastoma TEEIGMECH 7o 1
FICIER L pineal fizHotcbDTHH, X
meningioma CTi&M:o 1 {13 Sphenoidal ridge @)
b0, ¥ pinealoma DG o 1 F TR
HAMETCREL Twz. 2Eofh blEo
RAES 280w o T b B oy 5 %
ZENELLGNBDT, 40X HEEOMEE
Wk BT DRFET B & iR & o HBY % 5
Bz, ZICEIUERIBEE/REERIX90% Ll o i3
i Lich’, RO RMIEEIC 5 b D1x60% LA
T L35 2 EpiHskinnoie.
LITYVvF T AR L AEEOBHEAEC S
T—FLTEHNE, 1) [EFokE s, 2) @0
EIER, 3) [EF O RELLL, ©320RF»nH
5. BEOKRE S TRRETEREVERE L
B AREMIIA X W, ZAVNE L I T U
KB LS 72 b, BARELT CiimR4
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Table 7. Correlation Between Location and Histology In the ['umor Detection

LT ERTLTHL. FORE &1 collimator o
SFRRECBIR LD 1.5RFE 25T, = OWE
CHERALLEE TN 1.5~2meich, Zhi
DN & EIRIELE DTS T H o TIEIREMNIE
BN S X5 T is ekt Tl ) 31
L, S 0B ER 1L F O R BN 2 £ D
BRANT i~ 7: X 51z, glioma, meningioma,
metastatic tumor 4§y & <, acoustic neuroma,
SR, EEE
D RFEFALO BRI 3 4 12 7R3 » KBRS /)
BB Trx i R TR B 2%, IR O RU ST
TIHHEA DTN LS. oty vs s I A
ETRZED 3 SORFRACHEL Ao THM
PR E 2o THB . =D X 5 IS R OIS
WO L BHRE DL Ld TR LED
D Table, 7TH% . FhoSEEAFHLF OfE
BoA¥ Y VHR, AFRAFY Yy LTBETH
Db oORT, FEHEOBMR (RIER) %
RTLDTHB

XTable, 5 /R fz & 5 Wi o M BIR o

pinealoma, pituitary adenoma

T Location| Cere- [ | Brain | Brain | Cere- | Total |
. HH'“"&.__‘ brum Frontall Par1<=tal|;1:;mp0' 8?01]31-. Eif:u« Stem l Basis ;bellum
Histology \-“"-\,_H__ Lobe | Lobe | Lobe | Lobe | Lesion f E S
| Glioma 14/15 4/ 4 3/3| 5/6 2/ 2 | 5/7 ] 0/1 5/ 5 | 24(28
astrocytoma 78 1/ 1 2/ 2 3/4 171 0 1] 1/1 8/10
glioblastoma 2/ 2 11| 1/1 * 1/ 2 3/ 4
oligodendroblastoma, | — ] 1/ 1 1/ 1
oligodendroglioma 1/ 1 1/ 1 1/ 1
ependymorna 1/ 1 1/ 1 1/ 1 2l 2
medulloblastoma - 212 22
cerebellar sarcoma — : 11 1/ 1
unclassified glioma 3/ 3 2/ 2 . | 171 2021 01 1/ 1 6/ 7
Meningioma 4/ 4 4/ 4] | 203 6/ 7
Craniopharyngioma 5/5| 33| 11| 1/1| e 5/ 5
Pituitary adenoma — | B 2 4| 2] 4 Il
Pinealoma — 1/ 2 1/ 2
| Acoustic neuroma — - 1/ 2 1/ 2
Chordoma — 11 1/ 1
Metastatic tumor 5/ 5 1)1 1/ 1 3/ 3 5/ 5
Histology undetermined| 8/ 9 2/ 2 1/ 1 1/ 2 | 4/ 4 0/ & 1/ 1 9/12
Total | 36/38 ¥ 10/10 | 10/10 | 7/ 9| 6/6 331 8151 4/7 1 6/6 1 54/66 |
(81.8%)

B IR, MESEThy vF 75 A LTRSS
M&RT DT, pattern OATHC [EETH
ETAHZ EEIER. S o pattern v b F ST
MEMDFRENRD D LXIEHT5 o Lk
Fhed, ThpRLTEETHSEH, Bk
DX 5 MO TH B Hvie o TF ISk
(A

208Hg W3 9"Hg v - neohydrin 3 e
A DT MHM.&ﬁﬁm%@%D%%m
FRLTWSA, *OBERMiEL RIHSA & [
—LEZXTIW, Kﬁlﬁ#ff&a)ﬁ 2 BIERFIED 25 <
&L@T,m#mﬁtz##/mﬁoﬁﬁ,ﬁm
RECTXG+5Z Lic RIHSA ro&3HE
R LTWS., FAOEE T neohydrin o 1 A
4 b OB F LR RIHSA &%~ [ 25 2
TESETH DT, ¥ v+ 75 rnEHEN
i\ T RIHSA X 95 X 5 7EIZL 5 1)
Fedd, BWTRERCIT S OB L 1T X in R
DHDTHolc. FHLEBHOWIEGEE, RIHSA
oo lAEEEHEIhD Lo LT,
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neohydrin o BRI LIEF LDV O T,
W ogtEmr Stk s e, £
BedbaiEshsoTciiivntEzbhs. X
neohydrin OIFEIC Y STHBIZ AT L —F 1 F
Na i ###5 L CRTE—HREE L 725 BoiE
PFP GBS E R B bR TW50% b
I T 2Hg-neohydrin $¥ 5240 [EfiC 2 54—
4 F NafEhfiEL 5.

T TR IIEE I U - L\ o B R
ie D, MADAFLESL L Teo>TRic. |x 0
Zc T 3, 99mTe, ™8e, 191Cs, Bi-anti-fibrinogen
e & X % BRI © RN mdbh T
7%, FA1r RIHSA neohydrin o By Cc—IhisH
HELD, RETIRETHS.

MIES O > v I 7 7 MIHENRBTHL—RLTE
DI ZHEA T LE LD TH B &l
TH5HH, BERTIIBENC LI EHROA TR
SOTEFRS A VA THHM e pattern RIUET
LT, vVF ST AP IE SR B
LT, EDX5kliiaie o X 5ig pattern
ELEYVF I A RILEDEINRD R ERYE
UTEA TR DENDS .

BED L ZAMEEOR 11 L 52140
BLTWienT, =¥ CEMIh T
R X 5 THHH, MESHC OV TOMMOBRAEE
WCHARCHifETHh Y, BECHFXHERE S,
etk i ic L OF RN H D . NMIMEER
e X CRERIMNER L LToARORB, ¥
VFIT ATREETOBRERS Z KT,
ZWENLE VDT, §HEIEA BRI TV
EETHS D

VL ##

R 1 #JEHT 5 &g o 2o b TBER
LRI LT B oREEREORK THS. T02
W R & DR D B b, TR AT
T UL RN R AR Y vV IR b d
DTHS. LhLisniby vF 75 abftkoR
Hof (monochromatics) Tk FEBNC Z L LM
[EBOLW O BENCBAFTES THoT, XK
ERELIT -V rT ARAGDZ EpY

HAEFH GRS e W68 H11S

F LV, OB oBE THAE S il

FeooJi:, Bl% Multiscintigram system (458 &
VFITAHR) CEIBNT -V VFIT RN
—F Vic{f i USRS Wi a7 od.

IMEEZEnc B bhd RUGIER CAEET
BB, WEHG, o RS 26 Fi RIH
SA%{#FR L, —#B *°Hg neohydrin # i\ fc.

19614F 4 A X b 19654E10 H ORIz A+ v v~
= v IRER LT 12240 B o TRE 4 BRET
L7, (ROmMERR X B,

1. RIHSA o#ficizBizo Pkt mig=
—FTFd7ry 2 L TEL &L ETHS
i FA i 300~450pCi TEEICIE U TN L f:.
A%x ¥ vr RIHSA #r5%24,  48WEH H I fT
2%, DI AT 12()E;Fﬁ%§“iﬁﬁ:&umt.
2@ RIHSA o #EHL %3R5 ] 0 858 & SErc e
BREShsDT, X v—EBEMRZE» S h
HhBTHA. .

2. 28Hg-neohydrin @ EFicii s e —5 1
N Na H A 24Re i 85 U B oo W nit e A
WMITHZENEE LV, A% v a5 1R
12547 5 A%, 203Hg-neohydrin o AEERRYEHIHIL
H2 0T, RIHSA offIciil LAF ¥ viifT
75 sk,

3. AF¥YVIRETEOCIER X bfregac il
W17 5 . EM@c CRES 2 BlbhE o RfE
MNEADVIShHREL T, RELTYS
% Fic LTlfio A+ v v 235, Xoo
U s\ CIES A BRI 55 2 E 2 B B
THiuE, BETEY LU AR R TG
DEFEXIAL T % . HoHPHYECIAMORE
ROBECTSBET 2 BN H5 .

4. RIHSA [} 28Hg-neohydrin } % [H—E 3
CRWEEESE, RUC+=2) —HCiiEofr»iE
P2 OEREL 4 Ly, L LEESofEE X
D—FTRYvF7s 2  BiEEABORT I
TiREETH IR L. ot —F v
{2k RIHSA % fiu, BRI o o Baic
11 2¢Hg-nechydrin #{#iffl LT\ 5.

5. W vF 77 s fTolcE ORI 122
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T, F0 5 bEEI66%, HEANIEEE134
THhote. XHMEUNOFEALEBEZE D L
D2/ THOT.

6. JMlE#E Tt meningioma, glioma, cranio-
pharyngioma, EBIEHESCEERL E, R
PERNC ZVERIN, NS B L S
7%, B, BERS O b o2 s L.

7. FHEHNOERBE T BNEE TIL ot
13flic2\ T 1%, epilepsy, ¥imS iz cho
fens, ARG, miE RS, ikbiRksg
BiEcHisd opnd b, EJZEEESY B
5.

8. WUIMEE* B Ax ¥ viiToken,
DBV IHZEPIOE B Tl WIEHBE B s oo iedl
AT, vvF 77 ATCHEGRERLDD LD
oot

BlEo< Z oA+ v v = v 73 MLk
WRARAETHD Z LBt ikotknt, B
CZOENEETDH H LBE LMD BRI
HEJTHHDOT, W —BRHCFIHEhTLIVE
TBTHhHEELDRD.

Mk #e 5 Bl IR 7 & ot EEEE % Mo o LT
RME—BEBcRMT 5L Lk, AHRCHBH %
R FEV T AR — AR EE I o PR B A TR
wET 5.

o

1) RME—EB : HH itk FAL TR 0B WG A, 1
CEMESoA*~v=v I hbi LT, H
E B 2EE, 22, 443 (1962).

2) Moore, G.E.: The use of radioactive diio-
dofluorescein in. the diagnosis and localiza-
tion of brain tumors. Science, 107, 569

(1947).

.3) Ashkenazy, M.: (in the discussion on Moore
and others) Clinical and experimental stu-
dies of intracranial tumors with fluorescein
dyes. Am. J. Roentgenol., 66, 1 (1951).

4) Peyton,W.J. Moore, G.E., French,L.A, &
Chou, S.N.: Localization intracranial lesions
with radioactive isotopes. J. Neurosurg., 9,
432 (1953).

.5) Cassen, B., Curtis, L. & Reed, C.: Sensitive
directional gamma-ray detector. Nucleonics,
B, 8 (1950).

— 45 —

1437

6) Brownell, G.L. & {Sweet, W.H.: Localiza-
tion of brain tumors with positron emitter.
Electronics, 11, 40 (1953).

T) Sweet, W.H. & Brownell, G.L.: Localiza-
tion of intracranial lesions by scanning with
positron emitting arsenic. J.A.M.A., 157,
1183 (1955).

8) Bagnail, H.]J., Benda, P., Brownell, G.L. &
Sweet, W.H.: Positron scanning with cop-
per® in the diagnosis of intracranial lesions.
J. Neurosurg., 15, 411 (1958),

9) Taxdal, D.R. & McAfee, J.G.: Radioisoto-
pic localization of intracranial neoplasia
utilizing the focusing collimator scintillation
counter with photoscan attachment. South
M.]J., 53, 418 (1960).

10) McAfee, J.G. & Taxdal, D.R.: Comparison
of radioisotope scanning with cerebral angi-
ography and air studies in brain tumor lo-
calization. Radiology, 77, 207 (1961).

11) Bender, M.A.: (in discussion on Sweet and
Planiol) (in) Medical Radioisotope Scan-
ning., LAE.A., (1959), p. —207.

12) Ozeki, M., Furukawa, Y. & Noguchi, S.:
Color sciutigram of the brain tumors (Re-
port II). Proc. of the Znd Annual Meeting
of the Japanese Association of Nuclear Me-
dicine, Nov., 1962, 2, 7 (1963).

13) E2BY9, &), B0 :BEEOR [k sl

(R4 BESE, 1,25 (1964).

14) Ozeki, M., Furukawa, Y., Moriyama, 7.,
Matsushita, H., Tsukamoto, M. & Kohi, T.:
The basis of Multiscintigram system and its
applications. The Kurume Med. J., 11, 149

(1963).

15) RM, #J1] : Multiscintigram J3%ic & 2 [E
#oBlr, BES3 96 (1966).

16) RMBE—B : v+ 7 5 aDfZ~oEH,
BEER®SE, 2, T55 (1966).

17) RME—88: 74 v b~ 7 BEERBZK~0
JE i, PIEH8, 1268 (1966).

18) Allen, H.C. Jr. & Risser, J.R.: Simplified
apparatus for brain tumor surveys, Nucleo-
nics, 13, 28 (1955).

19) Reid, W.B. & Johns, HLLE.: An automatic
brain scanuner. Int. J. Appl. Rad. & Iso., 3,

1 (1958).

20) Anger, H.O. & Gottschalk, A.: Localization
of brain tumors with the positron scintilla-
tion camera. J. Nuclear Med., 4, 326(1963).

21) Copeland, D.E, & Benjamin, E.W.: Pinhole
camera for gamma-ray sources. Nucleonics,
5,44 (1949).



1438

22) Anger, H.O.: Use of a gamma-ray pinhole

camera for in vivo studies. Nature, 170, 200
(1952),

23) Anger, H.O.: Scintillation camera. Rev.
Scient. Instruments., 29, 27 (1958),

24) Anger, H.O.: Gamma-ray and positron scin-
tillation camera. Nucleonics, 21, 56 (1963).

25) Gottschalk, A., McCormack, K.R., Adams,
J-E. & Anger, H.O.: A comparison of re-
sults of brain scanning using Ga®*-EDTA
and the positron camera with Hg***-nechy-
drin and the conventional focused collima-
tor scanner. Radiology, 84, 502, (1965).

26) Ter-Pogossian, M.: Autofluorography of the
thyroid gland by means of image amplifica-
tion. Radiology, 81, 984 (1963).

27) Bender, M.A. & Blau, M.: The autofluoro-
scope. Nucleonics, 21, 52 (1963).

28) Mallard, J.R., Foelwer, J.F. & Sutton, M.:
Brain tumor detection using radioactive arse-
nic. Brit. J. Radiol., 34, 562 (1961).

29) WHBE o744 v =7 (R1)0BIEL
GR— 4L b ORI WEEEPLL LT, B
BilesEk, 22, 415, (1962).

30) wdE, EE, ME:RIAF—a+vrv=vy
BWEE, M4 74 Y b - T RBWL
# 3— 151 (1963).

SD) M, RA :fTERA 5~ v+ 7 5 ADHE

BARE Bl SFERE 2648 119

(5 —#), HE&EE22, 1297 (1963).

32) B, &N, k¥, FH, B 4Er vy
7 AEORIENIE, HEET S+ 74 v k-
7 idActt 3— 148 (1963).

33) McAfee, J.G. & Wagner, HLLN. Jr.:
lization of renal parenchyma by scanning
with Hg-203 neohydrin. Radiology, 77, 207
(1961).

34) frik, M, WE, A Hg*® nechydrin o
R~ DR, 53 2474 ¥ F - 7 &%
i 3— 148 (1963).

35) Magalotti, M.F. & Humon, L.F.: Localiza-

tion of intracranial lesions by radioactive

isotope (D.L.F.), (R.I.S.A.). Am. J. Roent-

genol., 83, 135 (1960).

Andrews, G.A., Sitterson, B.W., Kinsley, R.

M. & Edward, C.L.: Current application

of scanning in medicine. Proc. of the 5 th

Coference on Radioisotopes, 2— 159 (1963),

Schumacher, W.: Die Darstellung von Hirn-

und Nierentumoren durch die positiven oder

negativen Kontraste im nicht linearen Pho-

togammagram. Strahlentherapie, 113, 432

(1960).

38) Green, J.: The effect of stable mercurial
diuretic on the renal retension of **Hg chl-
ormerodrin. J. Nuclear Med., 6, 335(1965).

Visua-

36)

37)

— 46 —



