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—1BXe G ABEB IO XHCT L oii—
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%D wE*
AT Fak**

RE
W (B

BE MESRFE 20 Flickt L T 1281-IMP |z & 5 SPECT % /7L,
(rCBF) 83 X U' X # CT L Dl E 1T - 7-.

$fEiE, V> R ECT (8 SET-020 (BERERT) T, F—F UL, AEII=asEa—FYRT A
ECLIPSE S-120 (AAF —# ¥ = X 7 V) % Fivjz. IMP SPECT i, 105y 0BAR%#%, IMP 1 mCi %
FEL, 2005 0 1,000k By v FTF—FZUE L 7=, 5z IMP SPECT #, 35X U¢133Xe o rCBF
BeAHaon s MREEGEEY, XK CT LofEEs X CADZEOME L &L 2. ki<, EFHID
IMP RV 240 L LT, TN (EFB L UCHRUOERCHYT3Ha0 07> MEOk) # HH L
7o &7z, 133Xe itk 3 rCBF & ETHREMKICL T T/N (2 EH L THERL .

IS MEMEE © 4 4, low grade astrocytoma o 6 £, high grade astrocytoma o 2 i Tig,
DR L BREE TED - FHIC,
BEEED 1 ik, IMP SPECT T3 /E0 2 E 0 £ ¢/XIE,
EneBEORSOMIIET 2R L7z, RBREEEOIFDS S 1L, TEEEE O 3H T,
SPECT, 133Xe » rCBF & L ic RIB&IZ A SNAED o7,

[EHFERSr D IMP DOE Y AADRRE %573 T/N iz, 44~96% LEBOEEIC L VETOENAR LN,
133Xe o rCBF TR 7z TN He bl 5 &, BEMEE RV T r=0.76 L PREOCHEBELZ RL TV ..

133Xe WAL IZ X % & BT B 1

X#HCT L
IMP SPECT & 133Xe iz & % rCBF ol#E Tt KB % B 7.

133Xe o> rCBF & T i i % D #4530 ik
IMP
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BEMEARE DI T1x, IMP SPECT iz T{&fE#%, 133Xe o rCBF &I THEZRL, 4 A—_ ko defect, hot
IZHY L TV

IMP & SPECT % REBFIC oW TRIML, BERACIESEABO MASEICETsHEsEonEH
LRbh-.

I # )

Winchell 51 |2 X Y fi $& S f1 7z N-isopropyl-p-
[123[Jiodoamphetamine (L F IMP & B&3) 1%, &
E#%, PRI IC A L THIRIOER THREIC

* EIRERR PO

i 7l FarpRE S L
e S EVERTE A
Zf:60411 A8 R
BT (6143 A 12 H
BIRIFERS | BIRERERETKF AR 5200 (B 889-16)

BIRFERRFRRREFHE
fEZN E H

PR IR S h, 15420 1 BEfZIE—ED
ST EShYY, BERMICITKLE BEE 2
FoBMICHIAEShTHE Y, ZoFRAMSEES
hTW342), RS <, IMP 3EERII:
ERETRBEBETTLEE R TV 5 35781929,
ZOEBHEFOFEMIAATSH S, 72, Boh
RO FF IR EAE L FET 2 0»nFH
TH D, HEHED R TEIAR+0 TEBIANE
1‘?&733&% é n W3 8,10~14,17)_

bhbhix, HEEBZFCIHLTIMPIZXS
single photon emission computed tomography
(SPECT) #H#ifTL, MmMEEE HHS X CEE
~®D IMP OBV ABIZHOWT, RIBHIC{T- 7~
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gL, IRFEEVENAESE 16 41,

L ¥ %

B E ¥ 23 % 7 5 (1986)

133Xe gas W A#kIC X % Rt (tCBF) i X
U X#HCT L RF Lico THET 5.

RS 4

Bl &7 20 fi T (Table 1), #x# 1 fik fE 5 (Case
No. 1) & low grade astrocytoma (Case No. 5) ®
2FFHIC THREZH 2GR TY
3ER~TT 8 (E4 4603 T 0,

B, XTHTHS.

2H R E,
3. Fpi,

o 5 &

1) & RBREAFE
) v 7%l ECT 38 SET-020 (j&)
<, IMP ICiIE0RRERIa ) A — & %, 133XeZ
IEBRERa ) -2 ERALE. T2,
WMHEIZIII=a v a2 — & ¥ 25 n ECLIPSE

BT,

S-120 (AATF—#Y =% 7 V) & flvwiz. IMP
SPECT i, 10 4o FAIRZ##%, IMP 1 mCi
L, 20407 X9 1,000k # > fTF— 2N
HFLLz, AT7A4 R v_ix, X# CT LB
PSR S LRI OM B b0t » 5%
ICERE L. BREHRO~ M) v 7 2% A XX
64x64THDH. FT, #7910 mCi/l I EE o 133Xe
gas IR AVEIC T, 1055 —ZUN4E L, sequence
of pictures method?® |z - Y rCBF # & L /-.
rICBF f 2 =YD= Y v 7 2% A X4X32X32T
»5.

2) #&iIRA

() XM FEREEREE - X 4 CT & ok

IMP o SPECT &, X 18133Xe & rCBF T
H oAl N REERGE 2, X CT EoEES
JOEDRE KM & L T, 4BRBEICHT T
L. A A—VERBOBZWLOE 0, [EE

Table 1 Materials and summary of the result

CT findings Defect* T/N (%)
Case No. Diagnosis
Tumor size (cm) Edema IMP Xe IMP Xe
1 Metastasis 1.0x 1.0 H 2 2 63 53
2 Metastasis 2.5x2.5 H 2 2 60 54
3 Metastasis 2.1x2.7 -+ 2 2 44 55
4 Metastasis 2.7 % 2.7 + 2 2 44 74
5 Low grade astrocytoma 2.0x2.0 + 2 2 60 64
6 Low grade astrocytoma 2.3x%x3.1 - 2 3 52 51
7 Low grade astrocytoma 4.0x7.0 + 2 3 83 79
8 Low grade astrocytoma 5.0x6.0 = 2 2 61 45
9 Low grade astrocytoma 6.5%17.0 = 2 2 48 38
10 Low grade astrocytoma

(cerebellum) 3.0x3.5 = 2 2 66 79

11 High grade astrocytoma 2.5%x3.5 - 1 1 69 73
12 High grade astrocytoma 3.0x3.0 + 2 2 58 75
13 High grade astrocytoma 3.0x7.2 H 2 2 65 79
14 Meningioma 4.0x4.0 H 2 b 67 148
15 Pineal germinoma 2.1%3:5 - 1 / 66 /
16 Pineal germinoma 2.5%x2.5 - 0 0 85 72
1% Pineal teratoma 3.5x3.5 - 1 1 67 61
18 Pituitary adenoma 2.1x2.1 - 0 0 85 95
19 Pituitary adenoma 1.5x3.0 - 0 0 96 111
20 Pituitary adenoma 3.0x4.9 - 0 0 89 114

*Defect; 0: Defect (—), 1: Tumor, 2: Tumor+Edema, 3: >Tumor+Edema
**High rCBF in the tumor and low rCBF in the edema
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LRIEHEREO L0 1, AUREL TEYLH
BHobox 2, ZhIUEoREWEBICEREbDOE
3Lt

(2) JEE - el E S RRIREEE (T/N L)
MBSy IMPER Y AAR O gL L T, T/N
HEEHLE. Thabb, EES XU RZE
YT AEMCRLAE S OBMMEREREL,
FOHU U MEOKE L TR, TEALRE
FEBEOFTIEX, EAONREECRBNPIEHEIE
HELTEHLE.

%72, 133Xe rCBF # L 4, F#EI2 LT T/N &
BH UL 72,

IvV. # 7]

FIEF DO X# CTHT R, IMP » SPECT {4 &
133Xe o rCBF {§ Eo ffEEHES X O T/N th
DFE &L wHE Table 1 TR

1. i o 55 P S 4G BE

EEFE D 4 f5] (Case No. 1~4) T, X# CT |k
BESEETH Y, IMP SPECT, 138Xe » rCBF
nFhTh, mREEGEIES L EFER
WETHLRATWS,

Low grade astrocytoma (Case No. 5~10) &
high grade astrocytoma (Case No. 12~13) <1{,,
fEH & R E: TRy BRI RBEZRD B Z
ENREnotz. Thbix, X#CT LoEEAK
FESRXFBEOBEZAPDLLY, FEOMEAEZR
L7z,

BEEfED 1 i, IMP o SPECT {4 T3 A0 %
BEofHE TXRELLY, 13Xe d rCBF #HTIX
R 0 FH353 0 LGN & VI D E 4y o MK T %
wmUTz.

ERAEE O 3 o 5 5 1 4] (Case No. 16) &,
TEMAFEE D 3 4] (Case No. 18~20) Tix, IMP
SPECT, 133Xe » rCBF #:& b ICREHB AR
oz,

2. TINK

BEEFSOIMPOR Y AR DBREZRT
T/N i3, 44~96% L IEED M Ic L V355 %
bhiz.

TINTRL v o9 941,00
150 1 r=0.76
Bye
100
50
0 T/N

50 100 [%]
IMP

Fig. 1 T/N ratios of IMP SPECT and 133Xe rCBF in
18 patients with brain tumor except for a
meningioma.

133Xe ¢ rCBF Tk 7z T/N W& i+ 2 &,
BRORARULEMERLTWS S, BEECHT
1%, IMP (o TIEfE®, 18Xe K THEfEZ®L, A
22— Eo defect, hot IZFHY L TV /z.

IMP o SPECT ¢ 133Xe o rCBF Tt b i
T/N (e o#EB % % 3 & (Fig. 1), 133Xe THEZ,
IMP CIREZ R L BRECHIZEZD D L, 1=
0.57 D ZED, Zopflzl L, r=0.76 L
I VEWHEBZ R L.

3. E

[E®# 1 - Case No. 2]

34 wdctt, HEEOEBIEMER. &EF X
CTizT, 25x25cm oEE2A L », FARCEH
EDRE%Z > T3 (Fig. 2a). IMP » SPECT
6 (Fig. 2b), 133Xe o rCBF {4 (Fig. 2¢) & b 1Z,
X#HCT LoBERE: TEbEEOMFET
ZRLTW3, T/N Hix, IMP T 609, 13Xe T
S4%TH o7z,

[FE®F] 2 - Case No. 9]

49 B &ctk, AMEEZE D low grade astrocytoma
Thbb., X#HCT F—smE 5 low density
mass * 389, FAUOBERZ-EY LW
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Fig. 2a Case No.2. A 34-year-old woman with a Fig. 3a Case No. 9. A 49-year-old woman with a low
n}etastatlc.bram tumor from the uterine cer- grade astrocytoma. Contrast enhanced X-CT
vical carcinoma. Contrast enhanced X-CT : : :
image showing a high density mass and its 1r'nage sho'wmg a partialy enhanced low den-
surrounding edema in the left parietal lobe. sity mass in the left temporal lobe.

Fig. 3b IMP SPECT image showing defect in the

Fig. 2b IMP SPECT image showing a low activity tumor

area in the tumor and peritumor edema on
X-CT.

Fig. 2c 133Xe rCBF image showing the same low Fig. 3¢ 133Xe rCBF image showing perfusion defect.
perfusion area as IMP SPECT. T/N ratios T/N ratios were 489 on IMP and 389, on
were 609 on IMP and 549 on 133Xe. 133Xe.
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Fig. 4a Case No. 14. A 44-year-old woman with a
meningioma. Contrast enhanced X-CT image
showing a high density round mass with
peritumor edema in the right frontal region.

Fig. 4b IMP SPECT image showing low activity in
the tumor and edema.

‘38

3

Fig. 4c 133Xe rCBF image showing a high rCBF area
in the tumor. T/N ratios were 67% on IMP
1489 on 133Xe.

(Fig. 3a). IMP o SPECT #& (Fig. 3b) L Ot
133Xe o> rCBF # (Fig. 3¢) iz T, [RIE»D K% R
%, T/N Hix, IMP T 48%, 133Xe T38% &
NLEMHEEZRL TW .

[iE#F| 3 - Case No. 14]

M4 gctt, ARTRAEOHMEE. H¥ XK CT
2T, EHAEESHE L T EAEES 2R,
BEICHE O 3 E % > T 5 (Fig. 4a). IMP
SPECT Ti%, 12&A EKRIEGHERL, AR
BEOEHME S &Iz low activity & 72 > TV 3 (Fig.
4b). 133Xe o> rCBF # (Fig. 4c) Ti, JEIE 54
C—HLT, B2, AEXbT»ET
LTwWa., TINHKIZ, 42— LR, IMP
TIX6T % LKL, #Hic 133Xe T 148% L BEZ R
L TWriz.

V. & 8

IMP (3 fEAMEILEITH Y, BFESHh B LIER
T HIEFER TRBI VAL, ZOHMIX
R & el L, 10542 5 1 B £ TikiE
{E—IED activity 2R+, £72, 1231 oMY
MR CERHIN B, 7B 20 ¥ — 2 159
keV) R v F 757 4 ICELTWSD Z L b,
RFRILIED A 2 — v 2, #ic SPECT %
TRPNLEGREBs0IcFEALIh T 5.
IMP SPECT o RRAJFHIE, ML EREEF %
DEEL OBERA LN B, bhbhik, Y
v 7B ECT 4518 # fl v T JE % B % o IMP
SPECT #4F7-7-. #5.8» IMP 1 mCi &4 wn
23, 10~204%T 1,000k % 7> kD F— 7 IN4EAs
AIRET, VU v A ECT 3 {8 o static study 2 i%
+aLBbhiz.

FRfER B I B\ T, IMP o i iR 2 4
X E I, ERMNEEOEMITITERVIALLD B
DB L 72 5. LaFrance 5190 astrocytoma
» 4 {5, Lassen 5% OFEEEE 2 5, EHIAHT
» %5 Hill 59, Lee 59, O’Leary 57 o 3 4,
Wb IMP 028§, XHCT LR
HoXBHBEELTWS. 7z, HHH20, Big
52, 52D, FEk 5 | FEIfkic, IMP 04
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BERBOBArolBELTVWS, bhbhd
SPECT iz X 2fa Tix, #xf% 44, astrocytoma
9, RXUEEENELHIT, XHRCT LoEFHL
AOREE e BRORELRL, FKORE
RThote. LorlL, REEEEL TEEREED
6 Flo 9 B 4 FlLTIEKRIRBHBD bR ied o Tz,

ThHE XHRCT LEFHOKE S5 3 em BED
LD Th -7y, EFERE 5 < JHBERMHERE~D
B3O WHTh o, BIFS X, TEHR
K 3 NER &0 FEMICHEET 2 BH o Rt
BEREER NSV EREL TEY, TbD
midline tumor zx%} L Tix IMP SPECT o f H R
FEWEBbhi,

JEED IMP O Y AR IZ DN TiX, A4 A=V
LS SRR ERT 2 L 30 55819729
ZHRLNBN, ZORERRITESh TRV, £
7z, BMfFEt o S I F BRI W < SRR
ERTNBS0-14D b b, fEE &R
BITAY T 2RI UK & S o BOER 2 BRE
L, Ol (T/NK) kw5 L T, EE~D
IMP £/ 021 % B3t L7-. SPECT 4 k KiE%*
JRLUT-45%% 4 7], astrocytoma 9 {5, BHEE 1 4
B X USRS 2 FlTix, T/N Mt 44~83%
Thole. FRRBERS Do RIEEE 1
Bl TEEES 3 FITiX, T/N Hs85~967; &
DREETH -7, SPECT 4 Lo activity i 3¢
+ 5 EEEEBRMEIC O W TR EBRSIZ T > TW
A, [EEES OB E I, EEOK
&, @l »5VIEENTTORBRFEE,
& 512 SPECT O MERE R E BBV ERM 2EE X
bhazehd, TINRTEEOEL T L
IXE B L Bbh S, ZOREEELTY,
T/N o #ER Iz, EFicL YV iEb2&R8Abh
2. L LanbEEOFEES grade oFEWIZ X
Z—EOHEAmIET A 6N T, TINIZX 2EHN?
ZHEEE Bbhr.

IMP o SPECT & 133Xe g A#:iC & 5 rCBF &
DO EEETIX, Lassen 58 [3BHEED 2 fl2ZH 7
11z, 133Xe & IMP 0 10 30
PloxkiBERL, RICLmKEEZBELTWS L LTW

23 % 75 (1986)

B, bRbhOBEFEED 1 flix, '35Xe TH Mk
e LTHiish, —JF IMP TRREZFL,
W ICHBENRD O h, #0618 BREAED
Nic. ZoZ bid, WEE TR IMP 23, XFL
P 138Xe THOLND X ) hlfEE KBLZL DT
BARWZEEFRRLTWS, 275L, bhbho
BITHZ DO FERIED 1 ] &2 fr< &, 133Xe, IMP
WERLEBD 5 — v ERL, TINKTAHTY
BB WHEZEY bh, FERORES 1419
LIRIRDOERTH - 72,

EFEMIZET 25 IMP O E£FEFEI S S
hTwiwvgs, 1. blood flow, 2. exatraction, 3.
retention and washout mechanism, 4. tissue via-
bility 35+ 25 L vbh T3, Z0n ) 5,
IMP ¥R L £ £ 5 D%, 3 o retention
THY, IMP BB IOEMMERNEOT I v
BRI 2R RO SAEETALL R T 2D 720
L#Ez2bhTWwW3, LaFrance 519 %, Mm&EE
| hypervascular 7 fg3g ¢4, IMP o SPECT TXK
BehnrZr®EL, ZhTEETIXIMP I
X4 BREBEALO KN H , washout 23 RHHIC
BIHDTRENNERSTWS., Thbb,
IMP (34 50 b RIS L T A 3 %
A3, retention mechanism 23 /K4N3 % 72 ¥ washout
R, DL b 10~ R ORI A £ —¥
ExRBEAEBZENEZLO N S, O retention
mechanism O AAfIZ X » TT/N oS o & 28
AT R ESELILE bR, LirL, IMP
SPECT i3, JMEHTIIZEA EOFTREKRE
AL, TINHTHTLRNEEO B2 REL
Bbhr.

LIk, IMP o SPECT #% ffEEFlIZ 2> THRaET
L7z, EEANTOEBIZOWTRAHZALS
<, BERACIIESS X OEEO ke IR
ZERPELRFEREE bR,

IMP # CHE FTEWELZBEA AV 74 Vv 2 2EE
ICRREIE L 7.
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Summary

I3].IMP SPECT in Patients with Brain Tumor
—A Comparison with 133Xe Inhalation Method and X-CT—

Seishi JINNoucHI*, Hiroaki HosHr*, Katsushi WATANABE*,
Kuniko HARADA*, Kouji ONOE*, Takashi UEDA**,
Kazuo KiNosHITA** and Nobuyuki YAMAOKA***

* Department of Radiology, ** Department of Neurosurgery, Miyazaki Medical College, Miyazaki
***Simadzu Corporation, Kyoto

123[.IMP SPECT was studied in 20 patients with
brain tumor (metastasis, 4; low grade astrocytoma,
6; high grade astrocytoma, 3; pineal tumor, 3;
pituitary tumor, 3; meningioma, 1). Each case was
intravenously injected 1 mCi of IMP. SPECT data
were collected for 1,000k counts 20 min. after
injection, using a circular detector array emission
tomograph system (SET 020, Shimadzu and
ECLIPSE S-120, Japan Datageneral).

Low activity areas on IMP SPECT image was
observed in the area of the tumor and its surround-
ing edema in 13 cases with metastasis, astrocytoma,
and meningioma. In 3 cases with pituitary adenoma
and 1 case with pineal tumor, no defect was
observed. In 2 cases with pineal tumor, low ac-
tivity areas were observed in the limited area of
tumor.

T/N ratio (activity ratio of diseased area to the
opposite normal area) was calculated in each case.
T/N ratios were ranged from 44 % to 96 %;, and had
no tumor specificity. Moderate correlation was
observed between T/N ratios of IMP and those of
rCBF obtained by 133Xe inhalation method in
18 cases without meningioma (r=0.76). In a case
with meningioma, the discrepancy of T/N ratio
between IMP and 133Xe was observed, which
showed high rCBF and low activity on IMP
image.

Key words: 123[-IMP, SPECT, Brain tumor,
133Xe inhalation method, X-ray computed tomog-
raphy.
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