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Foundamental Studies on Brain-tumor Scanning
By

N. Doki
Department of Radiology, Kurume University School of Medicine.
(Directer: Prof. M. Ozeki)

With a view of obtaining more helpful scan images for diagnosis in the brain scanning, which is now
becoming popular as an indispensable method to detect brain tumors, fundamental and clinical investiga-
tions were carried out. As RI served '3!I-HSA, 20®Hg-neohydrin, and %" Tc-pertechnetate, which are
at the present must widely used. As the brain scanning for foundamental study a NF-sarcoma (mouse)
was employed. After RI administration (intraperitoneal injection) the animals were killed and dissected
at regular intervals, and the RI up-take of various organs, such as the blood, brain (the site of tumors and
the normal), lung, heart, liver, spleen, kidney, intestine, muscle and others, was measured. By applying
these results to brain scanning in the clinical aspect and by examining them comparatively the following
findings were obtained:

1) The activity and variation of RI up-take of brain tumors are almost the same as those of other
-organs (since the renal up-take of 203Hg-neohydrin is an exception, it is excluded from consic -ation),
which indicates that the RI up-take of brain tumors has nothing remarkable in relation to RI distribution.

2) In each interval of time, the blood shows the highest concentration and the normal part of the
brain, the lowest, and the brain tumor lies about halfway between them, but its degree of attenuation with
‘time is low as compared with other organs, especially with the blood. This facts demonstrates that
radio activity of the basal and facial parts of the head forming a background, an obstacle to de-
termination in brain pattern, is mainly due to the blood, and that this obstacle tends to disappear
‘with the lapse of time.

It is especially true of ¥ I-HSA this may be a ground for the explanation of the fact that
the scan image comes to be determined more exactly with time from 24 hours after injection,
and clinical cases in which it is still visualized even 120 hours.

3) As to the highest value and its time of the tumor to brain ratio (T/B ratio), it is 12.2 after 24 hours
in case of 1¥I-HSA, 12.2 after 1-1/2 hours in case of 208Hg-neohydrin and 11 after 4 hours in caseof
‘99mTe-Pertechnetate. Their values are found to be almost the same in any cases apart from the length

-of interval, this also shows that the T/B ratio has little difference among those RI examined.
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4) The highest concentration of the tumor is shown 12 hours after injection in case of B1I-HSA,
one hours in case of 203Hg-nechydrin, and 15 minutes in case of 9mTc-pertechnetate. The time of
the highest value, however, is not always as same to the optiral scanning time.

On this occasion, in addition to the time of the highest concentration, T/B ratio and the blood
concentration in case of ¥1I-HSA, the biological half-time in case of 203Hg-neohydrin, or the physical
half-time in case of 9™ T¢, must be taken into consideration.

5) In summary, the optimal time and the time capable (scanning time tolerance) of each RI
for brain scanning are as follows:

a; 'MI-HSA: Although the time of the highest concentration is 12 hours after injection, the tumor-
blood ratio and T/B ratio are highest after 24 hours. Thus, it follows that 24 hours is suit for scanning.
However, if the concentration is high, from that time onward is rather suitable for scanning because of
its background being more and more faded away.,

Sometimes, the scan image can be visualized up to 120 hours after injection. In other words, the time
tolerance is long and scanning can be repeated enough.

b; 28Hg-nechydrin: The highest concentration occurs within one hours after injection, but since
the tumor-blood ratio and the T/B ratio are higher after 2 and 1-1/2 hours respectively, it is best to start
scanning 1-2 hours after injection. The attenuation of concentration is so rapid that scanning is hard
6 hours or more after (biological half-time is 3 hours). The time tolerance very short as compared with
IBIT-HSA.

¢; 9™Tc-pertechnetate: The highest up-take occurs 15 minuetes or so after injection, and both
the tumor-blood ratio and T/B ratio are highest after 4 hours, but the physical half-time is short and the
amount of up-take becomes small soon, it is best to start scanning 30 minutes after injections, limit is only
3 hours and the time tolerance is shortest. But since body irradiation exposed by 9™ Tc-pertechnetate is
very small and so it is capable of being given in a large activity, the time tolerance is practically longer
than that of 208Hgneohydrin.

6) The results of measurement of brain tumor extracted from patients involved have revealed that
the high ratio of uptake of the pre-operztive blood vs. proves the rumor site positive for brain scanning
and the low one negative.
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Table 1 Distribution of ' I-HSA in Mouse
with brain tumor

Interval
™~ 6 |12|18|24|36|48| 72,
Organ
Blood 3050 |6762,5635/4830/4025/5220 1046
Tumor 3864 |4347,3864/37033059/2415| 950
Brain 5T7 | 434] 336| 304] 255 205 83
Lung 4830 |4830/4025/2415(1127| 805 724
Liver 1610 |2415[1610/1594] 966 708 370

Kidney 6440 [3220\2576/1594/1207|1030| 531

Spleen 2415 |2415(1352|1062| 885 837| 322

Heart 3220 |3220\2576/1594/12881030| 531

Muscle 1610 11127 901| 773| 483 418 322

Intestine | 5766 |4830/4025/1932/1368/1159] 676
unit: CPM
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Fig.1 Uptake curves of organs in mouse
with brain tumor (**'I-HSA)
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Fig. 2 Uptake ratio curves blood vs. organs in
mouse with brain tumor (**I-HSA).
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DT, EFEROWM MK & DEIVNE < I B
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W% < fEEH (Fig. 100> ependymoma) ¢
PI-HSA BT 245 I AR 23 o1ic o
hT (12005f58) v 75 an45—vill@
BICIREY L CHIE L3 < 7 5 Bl & 0 ERRAY
WENL ISP ES RS, Fig 2 Wi CKIEE D
DMK TEIZH D, HoRA B EFRER
V. Z OREREES & RESE & oBIRE B S i
T A i o BHEE o KpfEE Tumor/ Bra-
in ratio (T/B ratio) %7% L7-% »2iFig. 3TH
5.

Z @ T/B ratio 3 6 BRI & b 24BE IR 2n b
TEEHM L12.2f5 135 . Fhllgizese
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Fig. 3 Tumor to brain ratio in mouse with brain
tumor ('"I-FISA).
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b) 208Hg-neohydrin
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Table 2 Distribution of **Hg-nechydrin in Mouse with brain tumor
e Interval o
ogm—ervall 5 | 30 [ e | 1 | 1| 2 | 8 | 6 | 2
Blood 3990 | 3857 | 3724 | 3501 | 2660 | 1596 | 1263 | 1064 | 798
Tumor 1303 | 1316 | 1596 | 1995 | 1862 | 1596 | 1263 | 1064 | 1798
Brain 217 164 172 138 53 133 115 128 | 133
Lung 1995 | 1995 | 1995 | 1995 | 1596 | 1250 | 1064 585 | 199
Liver | 6384 | 5852 | 5320 | 4788 | 3857 | 3059 | 1596 T | 425
Kidney 13167 | 18886 | 66500 | 79800 (106400 (138700 | 13300 | 6650 | 1197
Spleen 9394 | 2261 | 2128 | 2128 | 1995 | 1250 | 1010 798 | 532
Heart 1596 | 1316 | 1263 | 1197 | 1064 931 691 332 | 226
Muscle 851 924 798 714 665 585 479 266 | 199
Intestine 5586 | 5054 | 4788 | 4522 | 4256 | 2793 2261, 931 | 395
unti: CPM
oero BLOOD *— KIDNEY WIMIEHE B 0 F R BT LT3, 24B5R
b ;‘;ﬁf’.‘f - Hngﬁ,"‘ REIC A TR B S O BT R HED £ 5 LK
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1 | B L THEEZE TV, Lozl
0 . ~.~_“_~_-:“:_,__h_:?::_“_==:___3 . ’ )
o FUCanie D AR TED S — 7R BB TV BT
0.1 = i —
?ﬁm@p 3 2% B SRR FERT 5 & AR IR R D ik

Fig. 4 Uptake curves of organs in mouse with
brain tumor (***Hg-neohydrin)
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Fig. 5 Uptake ratio curves blood vs. organs in
mouse with brain tumor (***Hg-nechydrin).
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Fig. 6 Tumor to Brain ratio in mous ewith brain

tumor (***Hg-neohydrin).
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b, AF Y VB~ 2RIE A BLBLT
WHZliwisd., (3) [EHHBo 2%Hg-neohydrin
OB LTl 2L, Mk & oWk
2IFRIDB A X, BI-HSA b U CiEEsR
RIERC RS, B 6 R I LRI R 2 R R
DE5.T1H LI BDT, A% Y vicii L=
<, REDEHTS 6B TThHH5. B
208Hg-neohydrin 3 4 % ¥ Vi3 L7cHef 2% 18-
HSA &l UIEHIciEmnl, A% ¥ vo x4 31y
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%mTc-pertechnetate o> SeBkEIR 1+ Tab. 3, Fig.
TERTMLSTHS.

Table 3 Distribution of *"Tec-pertechnetate in

mouse with brain tumor

‘\lnterval |30

15 (1] 2]3/4]6,
Organ \‘-..,\ mia
Blood | 10532 63385524 456 31501753 1268
Tumor 3226 3064 2326 266421361453 602
Brain 461 401) 336 296/ 214| 132 65
Lung 5187/46204059 2798,2132(1474( 630
" Liver 4346/4294/4211/3782/3148(1962,1426
Kidney | 47634226:36403152[2243/1189 525
Spleen 4897/3782,3081{2526(2179(1260| 476
Heart 348912834/20981750(1473| 716| 424
Muscle | 21001683[17481445( 912 422/ 189
Intestine | 427312806/1892/1050) 983| 636/ 354

CPM
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s TUMOR >—= SPLEEN
»—e BRAIN =---= HEART
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1% % ________ o= [|VER a—a [NTESTINE
e
] B ==
05t ~——
0.1
0.05¢
UPTAKE |
1°CPM s , : . A
O St 73 4 6h
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Fig. T Uptake curves of organs in mouse with
brain tumor (**»Tec-pertechnetate)
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tebohFig.8Ths.

o0 BIOOD x—x KIDNEY
= TUMOR o—a SFLEEN
e BRAIN - HEART
150F a—w TUNG = MUSCLE
e LIVER a—= INTESTINE

¥ m i —————

PP TR S — —zeaoe Tl =

([ —

100} =

——
R

RATIO

J0rmin 1 2 3 4 6h
INTERVAL

Fig. 8 Uptake ratio curves blood vs. organs
in mouse with brain tumor (**™Tc-per-
technetate).

Z DT 3\ TR JEF AT & BE 4 AT L7z
WHARL, oS LM Ri D 4FREE

BAREEHAHRE MR W2T% K8 %

To EROEIENKRE L, EITHiRoER 27~
LTWwa. Blb magicst3 % EER o #4132 L
A ORI T 5 L oSO NES
LR R & L ike WAt 4 IFEBEIR LR 2 SR
T,

RO B & EHE & o lkElD T/B ratio 11
Fig. 9 wnd & 5] L3k ER LT ED

BRI ARFHERFIC A BB .
15}
10 S e "'Ml"—_""""----._______-
- o
5t
RATIO
i 2 3 4 6h

INTERVAL
Fig. 9 Tumor to Brain ratio in mouse with br-
ain tumor (**mTc-perrechnetate).

L L ic 2% b 9mTc-perrechnetate 3 20%Hg-
neohydrin & 33 A BRI (AR v 0s <
o, ERREE S 6 B L dE v T,
FRIZAF YV VZIGAT 2o Tik, RIDH
FeH L CEBTALERDS .

D EokRErkadThikolicics, (1) fE
o Te-perrechnetatef E i 3R |1 fijo 2 DR 1
LR EBRC B L TERERA D bl
Vv (2) ERBoREHED R I H5ESER
D157 THBA, IfHKkt, T/B ratio i3Ik 4K
HTHB 0T, FOMO WFRAAFY VickiE
THBONRE X ELLTFH LYy, (B) T
perrechnetate 13 RO FI -~ = & A3 B RIE &
5. BHPHEE L IEROREELKREN
T, Th DB xTRTBLo—&E oL oTW»
5. EFERROBAESF 3 RHR TS
R #66%, 4MEMIRHI37% T, 3 eI A
¥ pEE THS. T/B ratio 12 155FZTH
T METHBH, MmEEi328.0% ¢EL, 3057
1248.8% L Ic B DT, 304G BIADTH X\, €
DTCAF ¥ VRIS HE3045 X v 3k E TO
f&ie5.
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IOL EEPREYIS A

Ll EoiiitpER X oTHE LRI ERY, BA
F ¥ Y ORRRAIGH o LB & B L, oA
B GBHEER L oW THRHT 594 DV Th
5, EoC o THRETHR LiIZEMYES A
iz BU-HSA, 208Hg-neohydrin, "=Tc-pertechne-
tate RIE L7z, XohboR I DA+
KRISA DR e EeowTid o BMP-7, B
A® BEEHELTWBHEDT, 2 Tikshizy
ZiieTh,
IEGFRESCHTR I 285 L, #HEE
BoOR IERREL TN, BRF v v ofiziki
EHBBETT 5 & L BRI b ¥ LCEER
TETHhH. PFLEBR I FORIBETDED
RELRVWOTEOIETERARLL, FiiH F
fiigaEis & O BSTHEL YT, PRin L onT
MR EL, BESREL LT H it
I THD. M BI-HSA oo\ TR Zi-o
T, TOfFERY - PR s LTiiRs -
T,

1) ZEBEPIE

[EZHC 3% uptake B EPEFNCTIN B Ak
B—NEHCR W TERT 2 T ool B o —Hicst
L CH§HEH O R I HERF>\WCHlE L. *
DFFETHTATIRFREI LA #I-HSA % FlvwT A
FY URTiRoBRTOEET, XAFT VL
Th b T2RFREILL_EFE U o3 it B4 fET ATz 50

1015

pCLRBEL, FHEMOMEE, FHHER >
THETBEIE 2 T lnofe . T >V TiR& 4 2
ml, FEEHC O\WTEHEES 1T iy Bl ER o
BartRA—-oFETEL, %0, EEE
1 grfERSE Lic. oSa28 BEtEiia g
FE—A—ANC2OWTEhEhBREI D FDHBL T &
P LD C, fifRToRRMmD » v v b % 100
ELT, zhieddailktor v v r o lbx Ll
TERTHIERLTE Edledbnpt Tab. 4T
b5,

HEMEBOERIC T/B ratio R i-\ & Fo
fobd, (R AR Y EIS = ik Al EORATHE
Totcdd ke s < Ik L.

ZOFENMNS Flzi¥ meningioma miEL (No.
1, 2, 3) EoWTUREI L TAB &, [EROE
BEEiR98. 57. 25% @ 3 flhi o T+ O FiLfHEIT
60TH 5. EpEBRICH UL & EE & oiE
BRRE (Fig. 2 28) 13 24~4885[8] T15% %5
LTWwaS, KMEkwCRELEREZELLR
5. BEo 3z vwTFhd v vs 75 aTiaEsR
7 localization #i3o% b b3 & LA T
L, MEEBMEIES (adeno carcinoma) Tyl asto-
cytoma D& 14lx% hzh 114%, 64% &1
WS, ey vdF s AClH R LT
\»% ., [ hypophysen tumor D&% 9 %54
B cyst OBFE, NEWE2% TR\
MR, ZoMEkRY VF 7S AR BT

Table 4 Counting ratio of extracted humam tumor

Patient COUNTNG RATIO Turnor
Venous [Extracted ’ i :
Name | Sex | Age],DL0od | tumor” rod ] [Seanning Histology Weight
(contlol) ing tumor gr
s le
1| NM | F |49 100 98 — + meningioma, falx 8
. S jomat ingio-
2| HH|M|51| 100 57 + e E 8
: ! oidal ridge 175
3| Ks.|F|[3z2| 100 25 42 + el
& — metastati
v | K.M.| M |49 100 114 + ad enén.c;crchoma 19
recidive
5| TS5 |M|34 100 64 52 + aslocytoma 80
occipital lobe approx
6| HS |M|[30] 100 9 e 2 hypophysen tumor
e k e 4th ventricl 40
7| MY | M |30 100 2 = | umor (eyst)
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() Bz (=) TEOTCEBYRHERTS -
EDRHRIL 0. BRZEDHIN LR TIEES
O MK T 5EFREZE IR vF7 5 4 F
TikBte, XEFEBHEE toTwb . X
EDH OO W, meningioma, astrocytoma, fix
BAEES 7« 13 A% v VEEEENE L, hypophy-
sentumor X2 cyst DT ITHH L 2 Xh
TWHBHEE I —HTHLDOTHB. ZDX 5
WCFEMOBROFGHIEE 5 O HIE b S8 H1% 177c
ZTFERBHER IS hBTHS 583, st
BB X 15485 kDt O FATERANEE, Fif
ZERNOHELRESC >V TEHBERD L DT, K
DIBIBERFT 5 2 L A HRTAREDTH ok
2, ZOHEOWTERERCAEYRN LT4#B0
MREREE LTRREL TP 2 hThHS.

2) BAFYv=vZoks

A F Y v BREOCERAT 20z vF A
FYF—RERTIH, oz oWRicERLE
KB 2"¢x2"pNal 7 ) AR vF L —
F—%fExl2SCC—58, R3¢ x3" »
VAZNLEHTSHS CC—308 (i BEbliE
i) o 2@ETHs. BRIV 2—2—-L LT
13 873 ko0 R taperd come %, WHEI T
HERFE#EL0cn, 37FLo honey comb FUZ{HF L
fo. ERFA CRMZERR 4 0BECHRE L
Multiscintigram System®|z } 2 H 5 — v v F 75
ARERAL, XREECSWTIIHERROFT AR
OBEHGEFEER, MIB7+ PAFY V25 ¥ Uik
ARFEFCHRH L. X 75 by vF 275 038
COHBEIGLT, I TVARICLA Y A%+ vk
B2ER L@ Ticole.

(1) BI-HSA

BI-HSA 1ZRCd Bk SR EHL 1 HRNA
FYURFERERTWARI T, B40ESZ ek
WTIERSERAAROSEETHS .
WIL-HSA 1 3RAF Y v FERLABBRI T
WO AFNESTH Y, BeflifEms > b %t
R X DEFREL D YFIESSS . £
O _EZHOEN BIEAF ¥ VT EREIC T

HAREZHARY SMM H27T8 #5885

CWELTIed o &ity, BEoRLEYEMHC
HEHRKS e OB A DFIFEEB LTS TK
AEhTw3,

BIL-HSA o A% v vo EREI1ER ST
— 2 WED LIPS, FoBEE LR LTI
LBl % (R 5 BRICitFRA £ oBe & o #I-
HSA TR ER AT v TiroT BT 5 - &
KLTWwWA., fEoT MI-HSA o AF v izl
Tikflho BEOHT T N5 & kweins o T,
ZITE, RPEAF Y YLz 1flicd EDTx
<.

BE 14T 0 Lotk THREE — S Bh fo\ T B
FMiLichDTH% (ependymoma) . FE4skgic
%L BU-HSA 420uCi %4k Li-. BEHA D
HETIL 7.5pCi/kg 2EEREL LTV B, 0%
4% 8.7uCifkg & ic W4 4\ ~H & Li=. Fig.(10)
(FXKEBHZ7 - HZ2R) R0 vvFr35a
T (a) (324, (b) 1248%5f, (c) 1% 120
HHEO bOxRT. ZoBRAHMERTELR
o RO EH O ERER I M o B fE e v
EXFEAE L TWB8, Ay 2275 v FEkbhih
ORWFOERBEH L H BLWFTH R, R
I IXES R D localization AL & Hic ) b
B L oo Th Ll oninbbdbbhs . KECHI
R A+ ¥ VATRETH 001z ¥I-HSA fr &
BN S otcich b ELxBRD.

(2) 2%Hg-neohydrin

238Hg-neohydrin (&§\+{3 chlormerodrin) 11959
fEBender®ir ¥ STIGAF ¥ v JEHME L
BIVTLR, #6 U< BIR S hic¥m, E=
FAF¥—@ ¥Hg LT T3 HES o2
CEHL R IND X 5oz, »Hg-neohydrin
1% 279Kev @ 7R & S LE 0 = F A F — 11 HIE
EFHOBETH D, NWENAEINT46.90 &
ElET A\ AS, W8Hg-neohydrin L U1~ 445
HERSA D 3R & b T B X 5 il
DT HE\. fEoT &0 *Hg-neohpdrin # (g
AT 5ReEH ORIV EEL bR
Tw5 (7.5uCifkg $e5T0.22rad), L L7ght
b0 W T 5 % neohydrin (& \ i
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chlormerodrin) 13 TCRAKEFIRF CTHH -
I, PR AT 28Hg-neohydrin {37 O K45
NEFCBCERE 2T, ERRENCES R
Xhn. o TERERBICKEOR T Hfhx o
BB T —RINC RO (40rad) %5
Facliins, 20X 5 KBFOFRELERTS
fedic, R 1SRN T IR O KERFIK
Fla 5T 5 HERMTiobhTwsd (Fogiix
l4rad B E N 5B).

#5303 2Hg-neohydrin % {HH L TMAF ¥
YHERET S & 2138, To-T 024 EIRTC IR
#E> Neohydrin (uCi/mg) HEEHHE 1 78 1 mg% fiHK
ACEH L TEWVThbRIZRETSHZ ECL
Twb. XR I EERCOWTUIBEOTERE
B w, BV REERO Ritt) b4 7 Hicfd
JA Uic. Bl kik10pCifkg fREE D (RN EE T
HBN, BLoBAE T 7.5uCifkg HEREL Ui
MAEB RSV TOER) L EFE~ 0BG
BmhEgi.

208Hg-neohydrin (3R FEEEERICE S, i
b HEME V0T, EXoBETHENOBART
DI NTB . EE M6 CEIG T EL BE
NEL T, MI-HSA piiEoBRTTE LW
%, XA¥ Y VEERE S HERE 0T,
MR BOIVE &, FEFMic 32 ET S
HEEOBANT WS, FEOTHRHERELRTEOAE
BT IR, F—BE HI-HSA § 3 qTi
SEFRETEHBOT, THEOLEDFKRTE

1017

Edicb ot Tab. 5THB,

= ® 3T hypophysen tumor ¢ 2 ffij3 ¥ 1-HSA
T (+) ©bodt 2Hg-neohydrin T () &g
h (£) b (=) ~—ESOoTFT2Tnab,
W 4 REEE O 1 Gl BI-HSA T () ob
D DY 28Hg-neohydrin ¢ (=) &igoTWwd, =
bk BI-HSA o Th 24 o AF ¥ Tk
208Hg-neohydrin } [Al—Tdhoizds, 48FF[EHIZ
BAF YV 2T oG ARTRDOPT I h—B
Sokotcb D TCHD. §EoT *Hg-neohydrin
i BI-HSA  EHHZIREANCIEL L&
Zxh. ZOIgh o meningioma ¢ 1 % Fig.11
(a) (RERERH7-HER) Rd. Bl
2F ok TE RIS, R TERCERKZ
FEFRE LAEE—-NRIC AR Licd 0T, EBR
MERE RO ZEG SRS A DRI, BEOE
HF55kgiz s L 410pCi o 2*Hg-neohydrin % #¥.5.
LT 1BREgY b A+ Y vaBilA L. vvsr
7 ATRIERAF ¥ ViCds\ TR ERE o LS
3. ZERIEA Y ViR W TORRE—A B
S0 ERHCEVWR I 0ERERAEDBRE, F
i D ¥5H.x sphenoidal ridge ¢» meningioma Gz
o€, FOELL Y vF 77 ATHRDBRI-ERAL
E—F L, FEHEEEIX7.58 Choto. XFig. 11
(b) (Tab. 4@&HR] 1 F—on @K MI-HSA
410pCi 235 L C24R5fEE wAF ¥ v Lich @
T, BAFY VO FEREZ0 BEOEL Tz L
AMERFF BRI, oz LB ERCRT

Table 5 Tumor Detection ; diagnostic accurcy in comparison with ***Hg-neohydrin

and "I-HSA

SCINTIGRAPHIC GRADE
Histology No. of chlormerodrin "I-HSA
Cases B N L -k = T T S
Meningioma 2 11 1 1
e Asirocytoma 1 1 1
Unclassified glioma 2 2 2
Hypophysen tumor 2 18 1 1

4th ventricular tumor 1 1 1
ACCURACY 5/8 T8
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T/B ratio 5 75{fH° 2*Hg-neohydringy 12.2 1,811~
HSA R12.2L BIERHE THHZ b 573
F%z &C, ERIOKG &EEIRIOHE 034 3F
B+ 540 Ths., XAFYvo 243 v 12
BI-HSA DAL R T 285 LT 24RFEILIH%
THIILZARMEL VDT, AF¥ VHEL S
CC—53 A% ¥ 7 —T30~50cm/ min IE5H
DHEETH T =¥ vF 75 2% FERALTLER,
(a) o %Hg-neohydrin & 101k R 1 #45
BoOAFYvD2r 43 v EE factor L ir
% . FAOFEER T *Hg-neohydrin nAcse
EHEAF Y vETIVGEFR sy Vs 75 2585
I b b BFRICHEA * ¥ 2 ERT %
LW = v F IR oy, HFEL > v
FIZZ7ALpELRRWE L HoSTDT, Fo
#13 **®*Hg-neohydrin nIF&ICIT A+ ¥ VEEL
120 em/min > § C C—30F D AL 2 {6 L
TERLOTERV 74, YvF7Fa1ED
fIleoTWwb. o ki BipERic ihc, 20
Hg-neohydrin oz A+ Y vo x4 3 v 7
DIFFERL TN LVEEMR LI & & X -5
5bDT, AFY VBIAREREIISAC I IR T
BEA5H L Lic R WEBbh s,

(3) 9™Tc-pertechnetate

%=Tc 3 Harper'®1® (1964) , Quinn'®(1964)
FREVFEAI NI TR, o
ABRAIC D oo dk B,

%oTe PR 6 B THoT, BoRifiE
B fficus 140kev (B e L) D=F A ¥~
B vy KL, ®Tc (2 x10°4F) i@z
5. "Te p—c 3 BIETHS ®Mo  (mol-
ybdate L 1LC) #7143 FCBINERTHS A
IR LICPTAE generator jnis S vk v /45 2
ERISTHHRBR ZLNTES.

WA F ¥ iz Tk 9™ Te-pertechnetate Y
TERF %23, pertechnetate 13— B2 i
ETHBED RiEK%Y generator AT T
Mo X /3hf & T % Tc-pertechnetate & |-
Py Ehs ., ok 5 s icifEc)E
G U T *nTe 3B b a3 O CEFIC {3 sk

BAREFHAHE M #2756 H8 5

%. X Z D44 Ten FMIAA T < X% o Jicktis
LB #RE s Teus 140kev LEVW=% A F -
THRTCDH B Td I HRARELA /N S\~ (33.3uCi/kg
#500.03rad). fEoThROBERATEETH S
FORENLLRPEAF ¥ /R THE RS A
TWwa. M *Mo o3 ( 2.8H) wEHZh
b, EEMEORCEILEDRENRDS.

99mTe-pertechnetate ¢ L (31— 1026 < 10
mCi BEIMER XT3, FILBE s &
DEWR, B LAELEE O RS2 b #E 2 T
Ktk 2 mCi BEE oG kb T3,

89mTe-pertechnetate |13 & L\ BB Cc#Ez ¢
AW Ied A TH LS DT, = oFFHLHE
BEROBEIC Y LS\ TiTieok. BIbEiY
SEERic T 9™ Tc-pertechnetate A % ¥ iR
120.5~ 3D TH 50 b, B 5 1 W EEBEMS
FEAE LAF Y v LTWBH, BERINC &8
TERTH 5.

$9=Tc-pertechnetate 3,376 L\ ~ps b EHEIES:
THfiE S R2mi<, RAORETH 35 b
%< 7z\>. *Hg-neohydrin m¥i& ok Fl—8
i BII-HSA [ 9mTc-pertechnetate % 3L3z F\
To 6 fle o, Hltofcd ¥ Ldicd opiTab
6 CH5. Ependimoma ¢ 1 ffjo 4y BU-HSA
AT EE & T\wT *Hg-neohydrin % 7.

%9mTec-pertechnetate i SridfHi=RIZA ¢ TR
I &EB[E—T &%, ME meningioma o 1§ A%
1B1I-HSA (H-), %=Tc-pertechnetate (-+) X f&Hk:
EFR—BEToTWHmid BI-HSA 3EA+ v v
PAToM e THS.

i *=Tc-pertechnetate } 1B1I-HSA, 203Hg-
neohydrin & 'II-HSA [ pifl—olfiTthHs =
L3RI EHHHAR N TEE NI & T
Bh, EHRERES T T/B ratio B3f{—TH 5
CLLILKEBTHHOTHS.

#AZ @ meningioma ¢ 1 fF Fig. 12 (a)

(AXRE» 7 —HBR) wit. K52 o
LHETHE, SOEE (KE, AEAPLE) 2R
Z> PIHARHRTRAEEE LT HEEL T
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Table 6 Diagnostic accuracy in comparison with **mTc-pertechnetate
and ¥'I-HSA or **Hg-neohydrin

Hypophysen tumor
Tumor type undetermined

- ) =

uwm 2004
. No. of *"lc-pertechnetate I1-HSA Hg
Disease
Cases | 44444 + + - ek + = =
Astrocytoma 1 1
Ependymoblastoma 1
Meningioma 1

1
1

— o ) == =
-

00600

014 00 10

#"Te= 616

», AEE—HE~NER L CHEEOER, angio-
matus meningioma T, ZNEDRRZ L ¥ EHL
TWBHDTHDZ Libhok. OEFLMm
ik ZPHROAYE LSRR HMATFHEEhE
BHERETH k. YVF 7T A TRIEERC
AT OIRE LT, B Is TERE
#HEHCRE R AZ—vhmnbh’, Figl2
(b) B plEy WI-HSA 2R LTAF YV
KFflcotey Ve 75 ACRERGEHIEH,
2 &bt 3. il b IR — B Tc
L BILHSA 10X 5 JHAF ¥ v & 17 ootz 5,
C of & R T o B - % — v BRI %
A VEIRES SRk, B ERCRT
T/B ratio pEEfEA T 1311, WI-HSA 13
12.28, BRAEELRWEREBE—ITTE b0
T, BERLBROMBII—BT S L2
TH0ThHA.

A% v Vsl oWTi, BipER T, -
Hg-neohydrin } b 24 7l fIp W SR HTW
5H, EERYOTE, REENS VD, AF
YA vk ¥mTc-pertechnetate ¢ JFh
WD, &5 1 BREE» O AT ¥ VR
LTy, F@E, U LEF S, AU,
B\ EED SO WThh—H O AF Y YEREBIN
TBHZLLAEETH DI,

IV @8I UICER

HEEoZHC A% Y = v 7 BERLFETH
5 LRBEILL fibh, X oRKIGAREEC
Do oH5. L LRI BNEFCERIND

HSA=5/5 m|“9=”“

B oW TR o BRI L % &L ThT
VB DI TR X T s WRHED S,
ek EREMC ER Y BiET 5 & & g T
WA Dl ollcd ThHHAH 5. FdE
WHIKEEFROFEC L b~ Y ADOMBHEN
F sarcoma % AF+5Z ENTEL0T, =
B I b EEWR eI oW T b»E 2 RE R N
2 THIC.

WL LicR LIRBERSEL AbhTnd
131[.HSA, 208-g-nechydrin, J ¢f %™Tc-pertechn-
etate D 3METHS. “hbHbpo 3FEORI KON
. RESBE~ Y AR S RERICER
fEL, M. B (EESEOIERR) M, D,
B B, B, o £SO R 1IERERY IE
Uit Lic. JIERMER 1 ofEER, £4
2R R B o TR B R E LT, ™
I-HSA 11 6 ~ 72 ], 28Hg-neohydrin 3 154y~
24, 9™ Te-pertechnetate 11547~ 6 Rl e L
foht, ZBEo R 1IERER 3 EEORM ks
trhkE fo\ BEERHB 2R Lic  (0°Hg-neo-
hydrin O BHERIIZERICHS OT, LD BRIt
LCaT ). MIEREBIER ~ v ACRT 5 %R
1 BN MRV OREHER XEE ~ v A0
Pa L ERoEIRD bRk, ZFORI
O BB FIRBORHNH#ER»DAB L, RI
OEF~DOE Y ZHiE, T3 OORIIGEL
TR ED LRI, EILRESOR &
FUCiER [ R, HRoBEIRC X2
TIHEBER ) 2 ERTWAZ EDHEEShS. &
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RIEHFECEROBSEORMETH D, B
SEVDIBERIRT, MEEROERSR LA R
I & RN D £ RS i 1E ch e 2 LT o
PHERBICER L, BI-HSA T35 128,
#%Hg-neohydrin 3 1B, 9™ Tc-pertechnetate
ISR L o b, SR T 5. Lo
L OfUEEE oz s Tikigc, B
FROBFHEOBEBICFE > hPILBDOR 1 0HFid
LA L, BE LMoL oM ERED
FIE R EBANCIIERK X < R B A B 5. =
DN SR RIIR [ OfE, S okies
KIRCTRAZLAECTEDDC, —HCRE
TAHZLXTERG. B LMK O ERERET R A
oo, SHESERER L 2T AR T &
bPNECIRD . THIIBNAF ¥ YRR CHEDRE
BLB: V7759 v FalRT 5 ESES,
B O I X 5 BESHHED BRI 0 £658 & 31 33
Righ, AF¥¥v EEHCID - Lo B%T 5.
i BU-HSA 38z = o BIEAH BT,
HEIREYIC $ 245 RIS BB DI S T A F F v
BOHFELRT <D, 1200/ % T W ACEE
KBIE X KDL BDTHB. ORI iIos
TREEBFC ZoMELShS . BAF Y vics
W S IR T % & Bboh B BB & o fi
B & o EHR e Tumor/Brain ratio |3 R I #
FROBBIEEICH LR LTERE LY, LI
BRTHET 5k VRS h 3. ok
181]-HSA, 203Hg-neohydrin 312, *mTexilc,
BERA—ETH 5 2 L 3BES~OR 1 ERICR
IHOBREDTE W LERTLDOTHS. 5V
T OFHE sarcoma £ 5\ T Matthews!s DEER
R THT/B ratio 3 ¥mTc 3311, 1BU-HSA 212
L, BADBEMER—DBERENBFEIR TS,
XBAR% AT Bl I-HSA cizo4mf, 209
Hg-neohydrin 1, 1 F§fH1304), 9mTc-pertechnetate

RARETH Ok, Lo Liehib - ofikd i
REI2AA T U Ak ¥ v Sl 2 v Sl 7B 41
LRV, hoSEY, BREO Mgk,
BEGHEE ' LICBIRT 5 . i MI-HSA GiZR
I DfiH{REE, *"Hg-neohydrin ~Ci34:4pehy

HARE PRI SME #27% B85

P, 99mTe-pertechnetate TP ERRTE R A
2 DBECEL G L LTIH>TES .

TTREAF ¥ i bl LRI ir A+ v
YORRE Te efd] (A% v #5HER, scanning
tolerance time) # 3O R I oo T s Bk o 3%
FHE IR LTERTREROB LS. —o®
BOBED I, Zhb0HLENS, FEIER
AL ORmiEERR Ot 2 &R o &
%% TRT) Ik, T/B ratio, pifics L L
TWEERB, a0, SRR
ERFLDTRIE LI 0MTab. 7, 8, 9¢p
5.

I-HSA (3R OBREN 2R I #5 12864
THHH, I, T/B ratio (X245 MBS T
BEND, A & VIIUREOFR L. 25 ¥
VEIVERRE R R D B ldie, JEEERE O M
—JES0 IREL L, FhHREA, TR
&L, T/Bratio Z£R I & 43_C 5L ¢
BHBH D B T Pb T BETT S & & LT,
Tab. 725 12~488H o F & e % . B LEERRGY

Table 7 Optimal and tolerance scanning
time for brain-scanning '*'I-HSA

rem ] 6 [12] 18| 24 [ 36 | 48 [ 72n

—
Uptake ratio [83.9100 [83.985.2[70.455.621.9
Elood-tumor 43.0/64..2|63.5/76.6(76.6[75.0[90.7

_ ratio
T/B ratio 6.7/10.0(11.512.2/12.0(11.8/11 .4|
Optimal Scan

I Interval o
Tolerance OJOIoI0IOIlO

Physical HL 8d, Biological HL 17 d, Eposure
dose (rad) 0.82rad ( 7.5uCi/kg)

T 120BfER F v VATRET, 24R5RALIERS o>
ORI RTHXOTAF Y VRS T D
TWD 0, RKEFOERELE\EET, M
iR & 0B 5 0T C ol iE R AE S
NBbDEHEZLRS. Whic LT b WI-HSA
XA YEFARHZIERICE L, BAF v vpta
ETHS. THREWEHERHOR L L b
BlaEnib 5 .
#0%Hg-neohydrin o> #4113 Tab. 8 <

— 34 —



FRFI424E11 25

Table 8 Optimal and tolerance scanning time for brain-scanning (***Hg-neohydrin)

1021

o ——evall g5 g | s | 1| 1 | 2 3 6 | 24
em —_—
Uptake ratio 65.3 66.0 80.0 | 100 93.3 80.0 63.3 53.3 40.0
Blood-tumor ratio 32.6 34.1 42.9 55.5 70.0 | 100 100 100 100
T/B ratio 6.0 8.0 9.3 10.6 12.2 12.0 11.0 8.3 6.0
Optimal starting Time O
Tolerance O O O (@] ] I

Physical HL 46h, Bilolgical HL 3 h, Eposure Dose (rad)0.22i1ad ( 7.51Ci/kg) 40rad (14rad)

BRI 1 e, My bk 2 RefEl, T/B ratio 43
LoRHEINRETH Db, 1EEBAF Y VH
IR X hD . AF Y VAL 1~6
R0 c, MI-HSA i UIEFE-A, &
MY ERER o B\ e TH S . fEDOTA
FYvoEA I vIBRIEETOGTN LWL,
9mTe-pertechnetate j-o\WT 3 Tab. 9 @<
BRUX157T AT I 4 B[, T/B ratio % 2 Fyfi]
PRETESOERE WS, MK ThER
BT b, 3043434 F v VB RARGERE &
5.

Table 9 Optimal and tolerance time for
brain-scanning
(**mTc-pertechnetatein)

Tom el 15 |30 | 1| 2 | 3

Item

41]6,.

Uptake ratio [100 (95.7(87.0/82.6|65.2|43.5/18.7
Blood-tumor |39 ¢l48.8/50.0 58.4/66.6(80.0[47.7
T/B ratio 7.0 7.7 8.4 9.0(10.0/11.0| 9.3
Optimal

starting time O

Tolerance olololo

Physical HL. 6 h, Biological HL 2day Eposure
Dose (rad)0.03rad (33.3uCifkg)

A%V FERENL0.5~ 3T, 3FOR 1
O 5B TEELEVD, = ORFITER?FE R
HPLTWHIDTHD, hixXWENFHOE
W EEELTWS. fFL " Tc 138 BRR
Yo 2 Fe kb LES N v TRER G
BECIEERRBA L@ ET, EBRCEAF YV
43 v H L& % *®Hg-neohydrin [J |
T, BACIWIX VESEB. BIbE
BRMNIEL 125 . fE>TIRRIT d A Lo T

AFVURBMICELCRE«oH 2B, We-
bber'® (1965) L7ESHH154y, Harper'™ (1965)
11504y, Quinn'® (1965) % 1 ~3WREE LT\
5. #ETE ERRoER» LS 1 REEMEEY
FAlE LT3,
203Hg-neohydrin ¢ & % ¥ VI B85 B STk
EoRELF4THS. WO (1963) X1
RESIERLS (Sodee'®, Goodriach'®) pif\~pi, 5
ST (1965~66) Tix 2 ~ 4 Fifif (Schmnkler2?),
3~ 6] (Takahashi®V), 55 (Bril?®, Ove-
rton®®’), 2 ~ gFfE] (Morison®*®) {rt, Ad¥
VR B E <, BOoBBERIA WA EAA
Twh., ChidsR L HUERORERCLEESh
TwHbl T, BEFEERE MI-HSA yoi
TWOT, BE5RE OB BT IEHDTHS.
HECRECERNHEANLEXON LB LT
WHDT, 1REEEREBEZRENE LTWw5.
FEPRENC 1L BRI ES Ui AR v VRFER G
LTAF Y Y& T2 TWwW5BH, Fo iEil
BU-HSA wowtTi#BE0RBR-?, FR® o
KoM BERS2Z &\ 5 T VERE DT TS
L, Hg-neohydrin J0¢%™Tc {25\~ T it HiEo
< ®I-HSA &Lt WHEEZRLTWA.
BRI A€ T/B ratio 3 FOR I &
bFfETH oIz L &, BEMCHCRTRI®D
RES RS RICEL D ool & Lk, FEB
LIBEO—E Y Db D b O THEHREG L A
Hb.
CORCRHRVEFA—TH LN, 0 3EDE
RAEC WL, BECTIAFOHS, ik
fe ¥ DBEH B —F Vit BI-HSA %[,
WENFRILER L, RIEF DB L Ts *"Hg-neohyd-
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rin i3 I-HSA o#fBhE LT, NigAF ¥ v
PAARE 2RO T, Fififie & ErET 3584
KR>3 R LTWS, ¥ Tc 3k E# LT
BROTYVYF I 25 O BE R BLT WS
T, YVYFH A FREECARAOEECIDT W
5.

¥, —#8 BU-HSA TS MIER 1o T
ERRPUE A AL fe DY, RSTREBHT D EREEH: 25
BB IE D 7. —IGEF IO b D1k A
Y VBt BudounkoRabits, 4
B UE LY ED 355 VTh 5.

vV & ®

IEF W K & & o Hsfic 2 L 7 b
DOBBPAF Y V= v o, k b Z Wil
fEOBA* v AR Bs - L BEL LT, X
B, FBIRMBGT 2 Tieorc. R1 & LTREE
BELE{H WBhTWS, BI-HSA, 2%Hg-neo-
hydrin, *™Tc-pertechnetate % F\ 7z, LAY
R VL INESS & LT NF sarcoma(= 7 R)% i\,
R I 85 (EEMES) SRR B mE L,
M, B (EEMRIER), W, O, FF, [,
. B BALSoFEBEOR 1 ERELHEL,
CORREEBKREOMA ¥ ¥ ViCISHEIZFh
EHBHRES L, oM ERLEL.

1. MEEOR I EREOMR X F ORI ZE
AR I &SRR Fh & kER—o R %5
3. (*®Hg-neohydrin ¢ BHER 13455 TH 50
TR\ TEZET B)

2. f5HE E b D IBREOB V01 MK T H
D, RHECOIRBIERHRCT, REEEK AT
ThH S0, WFEI7IRGTE MRS, ik X
D, ZHIIAF ¥ VICR CHEDREE & 7t
507759 VRS 5 MIER, BRSO
BAREAER MK L 5L DTHB LaRTE
R, REfEofEE s e o pfEER DI e b
LERFBRT S, Fc MI-HSA oAz o
BIR2BI D 2T, 24RsMHILIERE 23 oic o h T A
FYVENHFELLT LD, 1200 E CL Al
BIsERAIOFHBE OB L 5 .

3. Brain tumor ratio (T/B ratio) DIEEER

HARIE SO SRS W2T% 8%

I-HSA, *Hg-neohydrin |331212.2, 9%%Tc 1%
1N 3ER—DETHSD . Zoz LEEEE
RT3FEDORI & b BaEEBIE SR CEL D\

CEEIL BT THS.

X Z O EE & 7 5 R, FhEhir b
Bpfl,  1WGMREI30%y, 4B:RIC, AMEmEiino
REL—FHLTWS.

4. [RATEEERARE R o 4% RHiE A R R g 18-
HSA 3R 1 #5412, 20°Hg-neohydrin 3 1
B, *°Tc X155 CTHHA, & Ofikr RTH
AL U b A% ¥ vk St % Bl fome i & 11
Lz 7eys, T/B ratio, For BIL.HSA TULIMAE
&, *°Hg-neohydrin T3 4:FAYHEHEI], 99=Tc
T BRI 7o & EE Lic hudie b i
(A

5. WEOTIAF Y VIl b8 Ui, su
VATV o EE IR (5 scanning tol-
erance time) (34 R I W TROEEC T 5

a, BI-HSA Tyx, A% v i3 24B5HEY
T, BEREOE L X3 Th U0y 7 7
ZY BRI ;x0T L, 1208 E ¥ <]
B ANDD . MLFARENEL, < hhx
LAF Y VHiaETh b,

b. 20%Fg-neohydrin T3, A*¥ vt 1 I
BRBAMED IR D X\ AF T VIR IEERR R
AL 3 Fef]) 205 6 B % CoHR
B -HSA oty U ga .

c, 9mTc-pertechnetate |, AF¥ B iEEE
1307y, FFARENE30G~ 3L, &
FEvs. PFL nTe (3B Enit i Ar7s <., (0.03
rad), KEHERTETH D00, EECIIHFE
W§fEliy. *°Hg-neohydin X h i hi8% .

6. MIESHEEOHHERIC T o NEEEE
v, BB O WRIME < W3- 2 EER O W
Lo AR Y VB, B o Bl cho
7=

7. DEEEEEeTuE, BB AR IE
BREDRERFHIZELO IR (1) KOT/B ratio
ONRERI ESA—-THD & L1, REE~D
R TR I HOBREDS R\ E L 25T
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DTHB. EECALIA D ZEORHR AT X%
R 1 o#EN, SH¥RFElorikcieR T2
botELBLRA.

e b ICEE ARG 5 8, HHERER & BB = o
rRARMC—B&BCE O BHoBEY BT D &3k,
TR oo HHEEE c HRB LI v - FFHE—AH
oaF, EDFEMME CAMAERTIRTAFREE
BHE cREo#EEERL, THE0/F, EWEBHR
82, HIHFcEHsLET.
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