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By WMEFO OTICI i VAT, Mg oEaM oz, %I EE 3 5 MR
BICHRAE L, MIBOIBEAEI: MIFAmRY KT 5 L ShTwb. 2TICl * fv-7 ¥ SPECT T, NEHZ

Wi LD~ 5 2 — &2 DI OV THRE Lz,

®EuT, RRBMILE (astrocytic tumor), FEEIE, BtV v~ E, TEARE EBEERS2H LN
Mo 175 ¢Hh 5. SPECT 3Bz, V v 7 % SET-021 (&) » 7.

W S R0 BHICHT 5 4 B0 BIEGR DR — ROI iz X % & SPECT fED H: (Ta/Te) 23, AxfE
HogEql, BERBHRECMEEOTFMLERIEHATH 7. Ta/Te 2%, FERME D\ SHURFEMICH T
BIEEBOL (Te/Bo) L VBN S HHE LT, Ta/Te i3, BHE, RIHE, 3 IOERICEETHEF
i 2TICl B D RERTFICEAShIZ Wb L E X bRz,

L # ¥

Z Vv n(T)ix, 3-BIEDEFETHE THNLEEH
AV A K EFEULTEY, okt
B COTICL) %, O FRRIE 35 X O im0
YUFTSACHBENRT VS, KEE~D
201TICl DEL Y AL, MAERD 2%/ (vascularity)
LMy (BBB) FHilith o (3 4> MR EHE
CRETZID. 2Y gL BV T AAA L DM
B3B3 ATP iz & % fEBh#A5% (active transport)
BEE LYY, MfamERE K+ 5L sh Ty
5 4,7,8 3

L2L, BRIEHACB T 2MEEZH Lo
201TICl iz X 3 SPECT oA ftkic B+ 5 ST
RIETOEETH 5. FFETIE, BFMHEEC
BT 3 0TICl EREHEOFnRTHIcET s &
* (W REFEEST RS R
ZfSE6H10H
Bt SE9HA3H
PIRIEER% IR ETE 2-2-2 (& 990-23)

IR R R
Bl & B ok

(=% 30: 1393-1398, 1993)

HORN 2T o2, 612, NMEFOREES, B
IRIBHIRONE (astrocytic tumor) Tt Z DM LES
BANDOERBCHEANT 52005 2 — & ORE
iz oW THREL 72,

IL %t &

s, BIRBAIAE 31 4, BERRE 14 61, &
PEY > TE 8 I, TRANRME3F, B X OB
FEE 6 T, Wh b SER O IR HE BRI ATIC
ITIClI2 X 2 v o7+ bz vy a v CT
(SPECT) 2 ffifT & hv, RBRUIBR-CMMIC & 0 4
DS ShicEf<ch 5. BINBHREZXMUE
2k, 37— ABEL TR LSO, F
thb, SHMLED EWIEIZ astrocytoma % A-1,
anaplastic (malignant) astrocytoma % A-2, glio-
blastoma # A-3 & L7. Zofl, o KEs
B\ TANAZET 20TICI SPECT 2 fTbhiviz
2, RFTHEMN RO bh hh oz 17 flE 3R
R L LCRATIC Wiz, ffi%o SPECT <,
X-CT #re o 5L 2 ICHiiAl~ DY A
Zn LT & 7z 201T] 455K 3T (ope-scar) 10§ iz
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ST LR EZ T 7. xtBo—EE % Table 1
2R,

m % %

1. F—4Hink

201TIC1 74 MBq % #iE 5 404 (REI) & 4 B
it GBIEHR) iz SPECT Hf4 % Bifh L7z, 1A%
B BERMTEEH v v 7% SPECT %1 : SET-
021 (HEADTOME) G 31112, oy 2 — Z 3
SPRRER) (>t FWHM=11 mm, #F5[H 25
mm) iz, 2254 2% 2% ¢ VR
11.6mm T3EL V2L, 6 254 2DEHKE
2 )y 2P A X64X64 TINE L 2. =Y
A—ZF10E/2HDRTFy FEEEL L, INERE
iZ# 1843 TH o72. MRI % CT E% &,
6 2T A4 Z2DNWTNIABEEOFRLTHHS LD
CHRELEE L. BE~v—2 54 FE—2L4
kD, RHMGLBIEREDO R 54 2L BOFHH
MEERER L. 20T o WIBRWE O FEIX B
L7,

2. F—H0BEIUEY

SPECT {4» 4Rk, Ramachandran!® %l L
Butterworth filter'¥ (cut off 18 mm, order 8) T4T
v, WIAIER =7 7 > b Ak vz,
JEFBOBOEEE (RO 13, B, F72i3EIE
BeEE R bRECHHShE 254 2 kT
FFOLERR L L. @EMcxL <, @
KRR DR RO L L7z, Z# b o ROI

Table 1 Subjects

Tumor type No.
Astrocytoma (A-1) 8
Anaplastic (malignant)

astrocytoma (A-2) 18
Glioblastoma (A-3) 5
Meningioma (MNG) 14
Malignant lymphoma (MLL) 8
Pituitary adenoma (ADN) 3
Metastasis (MET) 6
Other (OTH) 17
Ope-scar (OPS) 10

Total 89

30 % 11 = (1993)

2, B, BEGOMITICALE. Tab
b, ZOOMEBYHIIBEIC X Y MIEL P,
ROI n k& SWRIIEx WX iz Liz. ROI
NEHRED 7 v T L o EfE% SPECT fH L
L7,
AT WIS T 2 — 213,
@D Ba/B. ratio ® Tg4/T. ratio
(® Te/B. ratio @ T/B ratio
ZZT Be=BEMROHEF K SPECT fH
B.= R H#itg e i SPECT &
To=3BHEH D B SPECT &
T.=E#{G 0 EHE SPECT fi
T=TyT., B=Ba/B.
Thb. 17 2—FQOERKFYE, BIUVO~
@045 2 — 7 OEBEHFFREEIC SV TR
Lafes

Iv. # ®

1. {@¥RD Ba/B. ratio

i mMIc 1) %5 OTIC] GhfgofEm & iTE S %
72, Ba/Be DAEMHIZ X B LIC oW THRET L 7.
HRIT, REOHENZLALERTES LEX
bhz BYEORIERE 14 flo fERRR, TEE
FE 3 DKM, 38 X USHIRMEH I 17 oot 34
BlThs. Ry Fig. 1 153+, 260 F8T
1.2240.15(SD) Tdh -7z, FLEH T, BEGRD
SPECT fE» R.#1{5 SPECT fid 1.4~1.5 {21
ML, gL & biczonRETL, #

1.6-‘

Bd/Be

1.4

1.2

1.0 K] .

0 20 40 60 80 Age

Fig. 1 Correlation of delay/early ratio in the normal
brain (Ba/Be) with the age.
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FEH i LIgigEci#iRL . Elmicxt+ 2
By/B. H o EFEZ y=—0.004x +1.40 (r=—0.60,
p<0.001) ThHo7=.

2. Hﬁﬂi%@ TdITe, TeIBe 35;0' TIB
BREIART O MIEEIC 817 5 Ta/Te, Te/Be &
U T/B OFRF5 2 —5 O EFEHNEREICONT
Bt L7, %72, X-CT % MRI TH 5 » 7§14
BH MRS (OPS) miBIE, Btz > T LR
L. Al Tz, REFLZ8FloiEsric 24T
2ITICl DFEIFEER D RSB hr o0z, =D 2 filic
DT, AT A — FBEHRED 72 AR 0 3t
FHL Lz, HERFA—ZOFHEB IV SD %
Table 2 (2574

J&E 3% #% SPECT fE » BE "R Ht : To/Te
Fig. 2, [EEMO FE#E L X)L % Table 3-a 1278
+. BRBHRETREY 1 P CRIKE, TERE
WRIE, WAL VY ERICE» 7. & A 7RG
TiE, A-l, A2, A3 DlECEL LY, &4 7

Table 2 Parameters (mea-+SD) in various lesions

Tumor type (Ta/Te) (Te/Be) (T/B)

A-1 (n=8) 1.0440.11 2.61+2.43 0.871+0.15
A-2  (n=18) 1.184+0.08 2.46+-0.86 0.9140.12
A-3 (n=5) 1.4540.07 1.91+0.38 1.1140.06
MNG (n=14) 0.744-0.17 3.98+1.42 0.5940.12
MLL (n=8) 1.164£0.27 1.9240.74 0.9140.18
ADN (n=3) 0.5040.07 4.37+0.68 0.441-0.03
MET (n=6) 0.9240.23 3.32+1.56 0.71+0.14

OPS (n=10) 0.76+0.06 — —

2.0

Td/Te

1.5

1.09F=

0.5

0.0 v
1, Tt Ty 474,@ @Q %, EN %,

Fig. 2 Delay/early ratio (Ta/eT) in the various brain
tumors.

DELHLNIZEETH 72, #fAIED TdTe bt
3, BEEIE CEBMERE XA REN R oK
B, ThAUSNOEE L SHL A EEENEDDL
7 i il

Table 3 Significant levels

a: (Ta/Te)
A-2 A-3 MNG MLL ADN MET OPS

A-1 *kk *kk *kk ns kK ns ok ok
A-2 — FET T T ns kk kkk kKK
A-3 — kK * *kk kK kdok
MNG — ok * ns ns
MLL — 113 ns *kk
ADN — * ok
MET — ns
b: (Te/Be)

A-2 A-3 MNG MLL ADN MET
A-1 ns ns ns ns ns ns
A-2 — ns kK ns *kk ns
A-3 — *% ns *okk ns
MNG — *kk ns ns
MLL — *okk *
ADN — ns
c: (T/B)

A-2 A-3 MNG MLL ADN MET
A-1 ns * kK ns *okok ns
A-2 — ok *kk ns sk kK
A-3 — Hkk ns ok Kok
MNG — *kk ns ns
MLL e *kk *
ADN — #

(#%x: p<0.005, **: p<0.01, *: p<<0.05, ns: p=0.05)

: 1

Te / Be

£, Ty

'yl? ¢,’I/O 47(( 70,1/ 476\ N

Fig. 3 Tumor/brain ratio (Te/Be) in the various
tumors on the early SPECT.
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m 1.59
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Rl 1L

0.5

0.0 e 1 e B :
T T % k%'%

7 2 O/l/ 47@)
Fig. 4 T/B ratio, that is corrected with uptake-change

of the normal brain, in the various brain
tumors.

BHRIC BT 2 [EHMEH KL : To/Be % Fig.
3, HEZE L% Table 3-b 1233, RRBAK
JED 3 F N — 7RI BEEN R o7z, BEEE
L FEAAEN A-2, A-3, BIOEMY L E
VERICE» -2, 2EiciEssEn8KEl
EFREREICZ Lol

T/B i, o 21TICl BiRED &2 HHFET
BIDICERLIERNF XA -2 Thb. WERE
Fig. 4, Hi&E L _ L% Table 3-c I25R7F. 20
Erix, TodTe LBIFALTH 22, FHEOH
BEARRIE, TdTe &Y WL BEABEWEAIE
Do,

R, EERENT oI, TdTe 25D
BN RSA—2ThH -],

V. & 8

201TICI 2k % SPECT <, MEEOFEIESE
B, B I OTRRRIRS L i+ 5 2 i L
LT, RMIC 3 MEES o SPECT {f ik
(To/B)15~18) 00 & D HID % FIV 728G 3L .
LHL, $ERD Te/Be IR D X 5 BFH AN D
pLEZLN. EELo SPECT ffiz, ROI ®
RESPHRICE YV KRELEH LEFMICZLL,
P, FEHRCIVEFEEAOKRE SICLVER
Ehs. i, KEORTFNRE—HESLRINHE
CEBEBEOMEBIKFT2EHLREERL 2
5. &b, SEIDKAT, EFERDO SPECT A
DB/ BT, FieiciRFET3HAR L Y,

30 % 11 & (1993)

DOEERER LY REVZ EBHAL M o7,
LienioT, HERMEEELT25E (BE /&
BHO) 3, LARERTFLHET BRSNS
B%5. TefBe WEBDOBEMEL L KL A -
7DiE, ThoDBEERFICIZLNDEEZLRN
5. —%, BEEWO TdT. T, HEREOEE
PMEBEOFRE MFZIZL, »o, BHLBERICH
—» ROI ZHv, BREZIEUEDOMERMIEY
Mz zshkEL Lic. zokEz, ROIFEESE
BHE, RY—MHEoETFicrERINIZLL,
FESER SPECT fED R LR I KFET 518
Brwxs. i, fEEHO 2OTIC §ifEo i
PRET DI ER L T/Bi3, TdT. L12F
FRED SRS R 2 R L7223, AR EE o
EEERTFHIMD 5720, To/Te Xk V{EMNICH D 5E
BlichottExbhs.

Bt o fEgEss SPECT {13, vascularity R
HOMMEREZ KL, 4BEMEBEOEESRET
OREEZ, EICHEBNEZE 2 5 5 MARIREGRE =
K+ 2LE3hTns2, zoExHicks e T
1Z=E iz vascularity % KBt L, Ta 1ZHHARIEHEEIZ
IET 57w, To/Te ZEHEFERLD viability % T
BLEsiEELEZOhE. HiczoiEER, &
BWoKRE SR 0 SPECT fHicELA ST, &
BEOFICMUEE KT L, BBORhEMEY X
Belie. Thbb, B Lo T3, BEEERO
SPECT fE2 B & v BEfR ML, BEEDOD
OTIHBICRWIT 2 HEABHL 2 TH o, Ei,
& ICEIRBHIARRE T I8 & 72 5 A O Ta/Te
X, EEREEEALNIEETH N T, F
BREDENCBWTLERTHS LHERETIS.

B o AIRITES vascularity 222 57291,
B0 7T — F B TE S HR ERPRBICE
FE L. Vv 8 SPECT T3, F—#INEHIc
activity D ELTHL 7—F 777 b HAET
BwoT, BEOT—FZIENFIEETH 7. F
7o, BUERIC B T 5 7RI % T OEREYSPECT
DREE, 3~4 B I EEH o SPECT {2375
b—itzolkez t, BIUHBERETLEDLES
LBz th e EEL, BEGDIELE
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PAREHA & 20MTICI Byt 4 BB E LA, <
D EE, Ueda 520 o@&ic b IFEIN 5574
IS ThB.

AENE, TRERBRRTO MESZH I ERE W
THRET L7225, WRIRZIR O, X Ol & &
RE OB T 2 FRAMCET s BRI 4%
BEL Lz,

VI #

201TICl % f\ 7= SPECT 2 & ¥, MBSO MR
AT 5 -0 DBRER T A —F IOV TR
L.7€ -

ZORER, LS sBROBMICHT 5 4 R
DBIEMR D [Al— ROI | X 5 fEHE SPECT fED
o (To/Te) 75, FFEH OIS R NBHIE D 5
fLEDEMNE, BRLFRATH- .

To/Te 2%, HERBE DL WAHUEEKIC X35
JEER DL (Te/Be) & W N 2B & LT, To/Te
X, AR, RIMIE, BLOEBIKTFETS
@ 201TICE RS0 RERFICERS I
{nwhbtEZLRIE.
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Summary

The Most Suitable Parameter to Distinguish Brain Tumor
Using 20'T1-Chloride and SPECT

Akio KoMATANI, Tooru AKUTSU and Koichi YAMAGUCHI

Department of Radiology, Yamagata University School of Medicine

We performed 20Tl single photon emission CT
(SPECT) studies on 62 patients with brain tumors
prior to any therapy for the tumor. Ten lesions
of ope-scar and 17 patients without brain tumor
were also studied. The SPECT imaging were
initiated 5 min (early image) and 4 hours (delayed
image) after injection with 74 MBq of 201TI-
chloride. For a semi-quantitative analysis, we
used the ratio of delayed count density to the
early count density of the tumor (Tg4/Te), the
ratio of tumor to normal brain tissue (T¢/Be) on
the early SPECT and the index of T/B ((T4/T.)/
(Ba/Bo)).

Delay to early ratio of 34 normal brain tissue
(Ba/Be) was 1.22+40.15 and tended to decrease
with the age. The Tq4/T, ratio of meningioma and
region of operation scar was about 0.75 which
was less than that of normal brain tissue. In 31
patients with astrocytic tumor, T4/T. ratio was
clearly higher in poorly differentiated tumor than
in well differentiated one. The index of T4/T, ratio
was superior to Te/B, or T/B ratio for differen-
tiating brain tumor and grading astrocytic tumor.

Key words: Brain tumor, Glioma, 20'Tl-chlo-
ride, SPECT.
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