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HAR3EM% L mEBET IHARA OGN, £z, &KL BF-FDG OJFE /EH L (L/N ) 53
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1§l X ORERRAE 1 6) (AT, S3EH) ic > W T
i3, TREFROEFICHT 2 RER L0 ER
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2. RLUEOHKRE

AAEGEIE ERLUANE » LI, Mg
7, MRAEFHPRES X OCRRED BAREL
FEti L7z

3. APHONE EYUEHTFE)

FHlick s v rF 77 4 HBHB »H, BRE
FAOHEY TREFRSY ), TREFRHYO
vy, TREFRL LOBEW, TREFRZ L,
DABMR L0 THERREL THELR. £,
BohkRe K EKROFEHE CEbHTH
Zha, Thie DERh, TRRBRh, TEZ, o 4B
Bkt THERRED ZHEL, ToHEEZEHK
+BE & & Lt

4. FRAMOHE (BLEHE)

REMER I OEDEE RERICIHE L, FE D
FRMEZ TEbo THERL TrhkvERL, TR
HRHL TERHEEIwx v, TEHRATRETR
W OSBRI THEARRES THIEL .

5. JIREBRRICLBHTE

AHN D AR & — B OB HEYE TR T 5 v
EERLERY, FHEZrOHRHSh Y F 7
S AMCONWTREFROFES L BB IES
NTWBHEITE, KROERY AL DB E AT
& ol L THREMICHE L.

F72, ®WHDH b BF-FDG (c X % RE L
Sz SHl o MRRIBRE IC > W T, &KL 18F-
FDG o L/N b # sk L 7-.

6. HEEHFRIRTE

FREEIC BT 5 Bt o ks & CIEE R
LHERHOFFI DI Y A A O ik ic i3 Fisher o
BEERMERE, FRBICKT 3R ORYALO

o Hlkiz iz Wilcoxon o JERMFIRER A 7=,

HEABETSY L L.
kB, AR, EIRESLO BRSO M IR
+ % JH%E (GCP) %#3%5F L THEME L /2.

31 % 1 5 (1994)

m. # 8

1. BIAXR

AR TAF DG &t i H i3 48 ) (4
304, 4tk 18 ) T, A 12~81 5%, 50.6 4
15.9 5% (V¥ L BHERZE) Th -1

REMICHOWTI, AFIAEL Shi- 4864
% SRICHRST L. BEEicow i, 185K
MTH5 12BB LT RO 2 Gl & YT RN O
BROL L, 46 Bil% SRICHENT, RETL 2.

FEFI DFEA O NER % Table 1 (2R, FEMERN
FE 26 4] (RIEMEREE 13 4, B MEER 13 41),
B E S 14 Bl X OFEEEERME R 6 Bl T b
otz JEREBMEERE R, W KEE D
NEANC X 2 REVPRITE N2, ZOROBEE
X D HFEBEEORKRLEZENLDOTHS.

2. REMOBRFER

48 Fl2plic s VT, FEBELRiHICBT5A -
MBEFER O BT 2 H i b o 72,

AHN D Feb-pTIs X O #eb-1% 14 HLANIC BRRRR
BERMITENERO 9 B, 20459 HB 2k
TRFEEEHFA LN, HYERMS L OHER
B&ICX Y WFh L RER, RHEERD 5 Wil
BiHATcER T2 boTh Y, KAICERS S
LoTiAEWEEBrshz, £/, HEYEMIC
D BF oL, 2Flicks T TRIFERZ <,
FER ERRE R W CHES .

3. AVHICRT IRFER

() B8R DO/

Mg B A EMERE, RAEMES 3 X OVIERES AN
KHRICHEL, TRYHY ) £-3 T’REHVO
vy LHEShEFMOEE CLT, BER)
Y EHER L UEBSHERICR L 72 (Table
2-A). HYEHE T, EMEES L O BHEE
OBMERITFh Zh, 246],/26 F] (923%) B &
U9 B, /14 5] (64.3%) T, BAkREE © Wtk
RIIE ) - 72 (p=0.039, Fisher O HFERERHE).
ZESHE T, BHEER L O REEE OB
R zrhFh, 236,266 (885%) £ X U9
Bl /146 (64.3%) T, AEEZZVLONHEY
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Table 1 Patients distribution classified by the tumor histology

Efficacy evaluation
Tumor classification Histology Total
Excluded | Analyzed
Glioma 2 0 2
Astrocytoma " 5 0 5
Primary Glioma
tumors Gliobrastoma 5 0 5
(14 cases)
Medul loblastoma 1 1 0
Malignant
tumors Others Malignant 1ymphoma 1 0 1
(27 cases)
Neuri 1emmoma "’ 1 0 1
Malignant 1ymphoma 1 0 1
Metastatic
tumors Small cell carcinoma 1 0 1
Brain (13 cases)
tumors Malignant melanoma 1 0 1
(41 cases)
Adenocarcinoma 9 0 9
Meningioma | Meningioma 5 0 )
Glioma Astrocytoma " 2 0 2
Neuri lemmoma | Neur i lemmoma "’ 2 0 2
Angioblastoma 1 0 1
Benign
tumors Pituitary adenoma 1 0 1
(14 cases)
QOthers Epidermoid cyst 1 0 1
Ependymoma 1 0 1
Not conf irmed 1 0 1
Non-tumor brain diseases? 7 1 6
Total 48 2 46

1) Astrocytoma and neurilemmoma are classified according to the stage of the tumors.

2) Non-tumor brain diseases (7 cases)
The cases, whose initial diagnoses were brain tumors, were confirmed to be free of
tumor af terwards,
Abscess : 3 cases, Cerebral infarction :2 cases, Hypertrophic meningitis : 1 case,
AW or Hemangioma : 1 case

3) Two cases were excluded since they were less than 18 years old.
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Table 2-A Comparison of the positive ratios between
malignant and benign tumors

(1) Evaluated by the committee

Abnormal Normal Total
Primary 12 (92 3%) 1(7.T%) 13 4
Malignant p=1.000*
Metastasis 11 (84.6%) 2 (15.4%) 3 -
tumor
Subtotal 23 (88.5%) 3 (11.5%) %
p=0. 102
Benign tumor 9 (64.3%) 5 (35.Th) 4
Non-tumor brain disease 5 (83.3%) 1 (16.T%) 6
Total 37 (80.4%) 9 (19.6%) 46

*Fisher's exact test

(2) Evaluated by the institutional investigators

Abnormal Normal Total
Primary 13 (100.0% 0 ( 0.0% 13 4
Malignant p=0.480°
Metastasis 11 (84.6%) 2 (15.4%) 13 -
tumor
Subtotal 2% (923%) 2 (7.7 2% 4
p=0. 039*
Benign tumor 9 (64.3%) 5 (35.Tk) u -
Non-tumor brain disease 3 (50.0% 3 (50. 0%) 6
Total 3% (78.3%) 10 (21.T%) 46

*Fisher' s exact test

Table 2-B Comparison of the positive ratios between
malignant and benign brain gliomas

(1) Evaluated by the committee

Abnormal Normal Total
Malignant 11 OLT 1(83% 12 =
p=0.033°
Benign 0 (009 2 (100.0% 2 -~
Total 11 (78.6%) 3 (2L4% 14
*Fisher’s exact test
(2) Evaluated by the institutional investigators
Abnormal Normal Total
Malignant 12 (100.0% 0 (0.0% 12 A
p=0.011°
Benign 0 (0.0%9 2 (100.0% 2 =
Total 2@ 2043 U

*Fisher’ s exact test

31 % 1 B (1994)

Table 3 Change of the uptake from early to delayed
images (evaluated by the committee)

Increase Unchange Decrease Total

Malignant tumor 3 (17.6%) 9 (53.0%) 5 (29.4%) 17 5

*
Benign tumor 0 (0.0%) 3 (33.3%) 6 (66.7%) 9
Total 3 (11.5%) 12 (46.2%)

11 (42.3%) 2%

*Wilcoxon rank-sum test : p=0. 146

FHE & MR ICTEE RO LR AE 2o
(p=0.102). F7z, BEHEEH IV, JEFMNE
%5 LSRR O TR BMERICEE A S,
otz Eio, BRI A WEEIBIE I RE L RO R
#t% 47 - 7= (Table 2-B). # o 5., HEMHEE B
XU RMEEE O BERIEYERETERER,
12 451,712 4] (100.0%) 3 X U8 0 45,72 4 (0.0%)
T, EHEEE O BB BEEREE < (p=0.011),
ZFRANMEICE VT LERER, 114124
91.79%) B X 0 4,72 4] (0.0%) T, 8B HE
& R TEMEREG o B tER 23R o - 72 (p=0.033).
Q) BUEMGSLIVHERBSICLIZIREER
DHITE O e

FH2 B 5% SRR & HIE L 72 46 il o> 48 5
gith, 459548 (93.8%) TEASNE T A
By LHES . Yo 3mIIE, BEESH
ETHABYERmEHEL, REIRL Laro
Lo TdhHsb., iz, SPECT T2 2514 =ichH
fmoTHithan L ORI, BEASHE T
K5 2o L HE SN2 b 00 1 Ao h
=
Q) BHBRLEMBRICHTIMYAKDE(L
(EEBEL¥®)

AR O BGEA B SR DR 266 H Y, *
D9 b 3T, HHIBITIS W THED AR DHN L
=8, hoofilizvFh b EMEETH - 7.
LA L, EMEE L RMEERICRST 2D AR
LD EZH EZ T ) - 7= (Table 3).

@) EBERE  BREIBSRRIEECKITS

L/N i

NEF TR L OIS 81 5 LN o F
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Table 4 Comparison of the lesion-to-normal ratios
between recurrent tumors and necrotic lesions

L/Nratio Recurrent tumors  Necrotic lesions  Total

1 (16.T%) 6

225 5 (83.3%) 7
*

<25 0 (0.0% 4 (100. 0%) 4 -

Total 5 (50.0%) 5 (50.0%) 10

* Fisher's exact test : p=0. 48

2
n=5
r=0. 90
1.5
sy
a.
2
(£
=
g
[}
o
«
—
3
w3
0.5 F
0 R . R ;
0 0. 2

.5 1 1.5
L/N ratio in T1-SPECT

Fig. 1 Comparison of L/N ratios between 20'T]
SPECT and '8F-FDG PET.

Enhanced CT

92 128

MRI (Gd-DTPA)

92.8. 6

BHEERER L FR 3334081 3L 1.73
+0.81 L EEEEHTHEICE» - 72 (p=0.0123,
t BRE). £ 7z, INFH S OWED IS X LN =
25 CHlEEE ST S &, MEEEFRETE LN ©H2
2.5 o fEFIA 6 B 5 1 (83.3%), —J5, SR
THA4F BN LINK<2S TH Y, BEOE
ff H\RE LNRoBICHEEE AL (p=
0.048, Fisher o E R 3H) (Table 4).

(5) XHI& BF-FDG OE Y AR DL

FH) % X O BF-FDG 2 s S iz 5 filic s o
23K LIN g, r=0.90 L BTl % 5
L7z (p=0.04, xtit~d % t FE) (Fig. 1).

6 BFPUEOHERER GBLEHT)

Y EAIC & 2 FROBFEDHIE T, 2
x5 46 fFilrh 45 5 (97.8%) T T by TH%h, %
i Tarde VAR CAF, TE% b)) Tthy,
TRl BWT TRRFR LHES . TR
A L fES B, TARRCEs v o F
77 AOFTRTEERHEROBMVFE LHESH
7, FHRFERCEBERBINAZ Lol ow
TdHh -1z

CHEZ, bk LHES IS ERICENT, A
el L BATRLE N b, TS
DI Y OBWHCHRITH - 721 23204 (44.4%)

29171 (Early)

"92.8 .25 L/IN=2.60

Fig. 2 Enhanced CT and MRI, and 20Tl SPECT of a patient with metastatic brain
tumor. L/N ratio (2.60) suggested the recurrence of the tumor, which was con-
firmed by the craniotomy. Tumor is demonstrated by arrow.
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ERLEL, RWT, DRED WESKEIC AR T
botey 17 H1(37.8%), TFMiEEIS, HHEH
DPFBIZHNTH > 7 BL O THEMERERE O E:5)
PWICHTH 7y BFEAE 13 H](28.9Y)
Tdh T

4. FRMEOHERER BLEHFE)

YR & 2 KK OF RO HET, 28
4 46 f5irfr 45 451 (97.8%) T TEbdTHM, %
o Ty AR ThH Y, TRRFRL L&h
7z LB, APEICR VT TRR0FR ) L S

BlTdH 7.
5. EGIZR
FEG 1 EERERNES (%) (Fig. 2)

5T 5% D (KB SIER AT

X # CT 35 X 08 MRI (2T £ BigELE < X5 B 411
WA T DB OIS, HEINIEE ) T
HIEHE TH L PEAHTH 5. RRFEHGIC W
T, [REALIC REHEME A O R, LN 2 2.6 T
&%
%, PHEEMTIC X RS SRS h, &
A7, HURRPT R SEEHLRR & 1 O d oMb

Enhanced CT

Enn, BREETHL - LIRS ENT.

31

2017) (Early)

%15 (1994)

FEG 2 ZIMEBEE (i Rik#sE) (Fig. 3)
56 5%, Sk [H0SLEIA NIRRT

WL AR, HERRRIAHER X OVl A o> Bh i 5
ENFTbh Tz, 4 HTo X#HCT Tk, Al
TEE & AR BRI R 2 D IR R e 5 A
FREE DN,

(FAF M RE o K LI U, R T oo SR
RN A SN 5D, EMIEETED LN K (2 1.40 T
HY, BRIV LHERETHL Z LAVRESH
7.
AIERNT 7 O BB I PSR 21T Z &
R LD, BSHHBOXHECTICE
WS RIMIRASE R Le 2 0 n, SR
BN Th -t EILNT.

LB E CRiAH) (Fig. 4)
48 5%, Bk [BEE KT

BE.FDG PET (2 T A{IGEREIC ) > 7 ko B
DA SN L. (TEF IR G S v oA Ao
UGS CIRIALIC SRR S A o, RIS
BWTX DHEFABRL T 5. EE~ O HFE
X, ARG R EH M~ OB v kY

fEPI 3

Enhanced CT

92.4 .6

Fig. 3

'92.4 .15 L/N=1.40

92.8 .24

Enhanced CT and 20'T1 SPECT of a patient with glioblastoma multiform (arrow).

L/N ratio (1.40) suggested the radiation necrosis, which was supported by the
findings that the enhanced lesion disappeared on the CT obtained five months
later. Tumor is demonstrated by arrow.
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'8F-FDG

'92.6 .4

2017 Early

201T| Delayed

2.6 .0

Fig. 4 !'3F-FDG PET, and early and delayed 2°'T1 SPECT of a patient with glioblastoma
multiform. 201Tlaccumulated to the corresponding lesion with abnormal '8 F-FDG

uptake (arrow).

MRI (Gd-DTPA)

H4.7 .27

(88 E8)

Transaxial

201} (A Zp)

- x

H4.7 .28

Coronal

Fig. 5 Transaxial brain images of MRI and 20'Tl, and 2°'TI coronal image of thoracic
region (arrow head). 201 Tl demonstrated the thoracic primary lesion as well as the

cerebellar lesion (arrow).

W< %
ARAED 3 NRICTR2 7O, WEZH
L.

fEG 4 inBYEiKESE (Fig. S)
60 5%, 1otk [THEREPA L 7 —]
MRI 2 TH/IMIKIC 18 52 K 34 08 & 5200 5 i@ )°
O, BERKICHEST S h AR X 58
5 SPECT f&ic 3\ Cit, A/MNREICEH T % il
REEHOR LT, AREMICLBER LB Z
SRS RS L . & 529 i SPECT

1%;(: BTN AR B ER A D A, UG
% i 2 RRHI T & 2. 2 SR o BHEEITIC 5
W Hrhﬁ". (h98) DI MEIEE & W2 S,

Iv. £ £

01Tz & % fisd SPECT {gC, M5 o Btk
Ry, EMEHET23Y% L RMEEED 64.3%
X VE< (p=0.039), F7, ZESHEICENT
, FEZEERVD O OHYEHE & BRI
n@;;gm;,, PER S/ - 72 (Table 2). = 4vid 895
TE O i WIENERT S T, B M VBT I e
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Lm0 0TI REE L LD EEZLND.
Fiz, MRBIECHRE L CHEEORFEITo72 L
5, WHEE b EMEEICS W ORRICHER
D3 <, OMTHIC & % i SPECT {53 4% B o §F
fliicETchs LELLNL.

HYEMS L ORBEIC I 2 HER, HYEM
DIFLERE LR L7 48 R 45 R TR L
oo R—HTh-omiiiz, ZESHEICBWT
KRNC X5 v F 75 AUANOEROHEHET T
HIE Lzto i, B TR0 s &~ L mpd
B LR~ B EER L o B REET B - 72
THh -l BERBESE T, thoEER2E L BEC
Sh, zoBEMBHEBENCERAIcEs v F Y
574 B Tbh sz L, AFENERL OB
BAESHTHY, SEO L S 75l HE O Tk E
thbhnwEtEZLNRS.

RGBS X OBRHI%ICE T 5 RAOIR Y AR
BloOBFHI BT, BYIARSBEML 72 3 #ilix
WFR G EMREE T H - 7225, WL T o HER;
BT A EE X, -7z (Table 3). /NG IC

LRATEL, EEBLOMTHEEISZ VLD
D, O'TI OFY AH O REGR, /% H R As 1.25
VLETH - fEFR IR b IEEHE R - B
Tt LinioT, BEHRICEWTERD
B2 2 & N 1= Be B I I MR 2 SE > 7= N &
WwWEEzbLHRZ.

X # CT % MRI T, MEHO Tk iBl
I 7% e 755 10 L 350 320 0> 125 e 700 L 5 . 7 R 9 1
T o, HKEHRINETE O BRI HEET H 54
BNRENTS. NENLIHESHTICK S E, N
[EHORE - BRETIIAAKD L/IN 2f 2.5
Pk, &7, HEHRIMERRETE 2525 LT T
boleZ b, MEDPERICEHTH S LBE
LTWwWaY, zofLciksS%, gEbhbhd
Ao BRI ITom L 2o, BEBRF - - EEL
L/N o [Eic #3245 1 (Table 4), L/N (k=
S REBBREFLZH LB A0 EHMESZR
(positive predictive value) (% 83.3%, %7z, L/N
<25 2HRELZH LEEEOFHRIEZRE
1009, L vFh b @<, KElOLNRICEY, &

31 %

7 (1994)

VRS BE T RN TE & TR IES o BRI A R E T
brrE2ONT. LINK=31(225) #rL
BORHRANEFE D —BliE, FEEHRI AR EIn S 2
Lroteb Do, B3 B I BOfEM: (2 viable 75 fiE
EHEBREEL TV LDOTHY, FObIicAk
Alo LN ehiEfz R Lic b B2 bRl

Hoh % % Macapinlac %10 {3, MESEICIS T
% SF-FDG & 20'Tl @ Hg Y 5A %o fic R4f 75 4H
BALONEZ EEBELTWS. SRIDKEHIC
BWT, KK & 8F-FDG o EE~DH Y A
I B MBS AL (r=0.90) (Fig. 1). 7~
Na—2FEEME T I A —E L L THA
Sh, MMEHOEMEL 7L a— 2RF oM
HEAZ LN D, Lid->T, BF-FDG # i
THEFMRLIC 31T 5 7 v a2 — 2R & 3Fli+ 5 =
Lick Y, ARRBECHIRES TR ERT
DL LENRBEIN TR, § - 20IT] )
MHRBEO THIHMECHER T2 LBESh TV
59, 0TI ofEF~ O LR, EHOMGR, M
i, viability, Na*-K* ATPase System, # )3 7
LA T F v 3N, MBEORRHMEIC L 5 200T]
okitt, BLOMEBEBEED TTHER £ icEBsh
HEEZLATVWSY, Zh bz =2 ¥— A3
L BT 5 ewic, KflL 8F-FDG @ B Y iA#
ORI BiFA AR AR LD L EZLNS.

V. # B

Rz RNy o F VT 7 3RS
<, WMMEE, HcEMEE TEVEEREZRL,
WHREE T 36 & HRRHARANSEIE L D ERINFTRET & -
72z k, BIXUEH L BF-FDG OEE~D Y
RABDPREFEHEEEZ R LI L0, MEEO N
WO L TENZHCLERTH 2 LEX
% 2%~

AT, 7T v AEMHBEREE, SR
v MR &R, BREHE—-F VATV =7
MERMBLUOHEEA Y 7 4Py 7 2B E&H0 4
AR © M & h 7 IR IR O B REB N o 72 0
DERKRBREETDH 5.
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Summary

Clinical Usefulness of Thallium-201 Chloride in the Diagnosis of Tumors (I)
—Evaluation in Brain Tumors—

Keigo ENDO*, Nobuharu Yur**, Kenzo Suzuki*** and Kanji TORIZUKA****

* Department of Nuclear Medicine, Gunma University School of Medicine
**Division of Nuclear Medicine, Chiba Cancer Center
*** Department of Radiology, Tokyo Metropolitan Komagome Hospital
**** Fukui Medical School

Forty-eight patients with suspected brain tumor
were studied to evaluate the clinical efficacy of
Thallium-201 (201Tl) SPECT. 20Tl scintigrams
showed abnormal accumulation in 24/26 (92.3%)
and 9/14 (64.3 9%;) of patients with malignant and
benign tumors, respectively. 201T| tended to be
retained more prominently in malignant brain
tumors than in benign ones. The lesion-to-normal
ratios (L/N ratios) of 20Tl demonstrated signifi-
cant correlation with those of 18F-FDG (n=35,
r=090, p=0,044). L/N ratios were higher in

patients with recurrent tumors than those with
necrotic lesions (3.33+0.81 and 1.73+40.81, re-
spectively, p=0.0123). The positive predictive value
of L/N ratios=2.5 for diagnosing as recurrence
and L/N ratios<2.5 as necrosis were 83.3% and
1009, respectively. These results suggest that 201T1
scintigraphy may be useful to determine the malig-
nancy of brain tumors and to differentiate recur-
rence from necrosis after therapeutic procedures.

Key words: Thallium-201, Brain tumor, Radia-
tion necrosis, 18F-FDG.,
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