(R %)

15

W95 4Z 351 % N-isopropyl-[I-123]p-iodoamphetamine
(& B Rk SPECT o g+

[CTE I V- VI S
T I IEE*

iEm s

KA S

EE N-isopropyl-[I-123]p-iodoamphetamine (IMP) {1 1 1% 726 24> 1) o SPECT % #ifiL T 8[u

(dynamic scan) >,

14 20 4333 I UF S gl A 15 30
L0, IMP ORESIC BT 5 SO BIES X OHEE,

4yi8lo> SPECT (early scan, late scan) # {79 Z L2
b BT F DI T DR L ERF L 2.

EHIRY bay CT(PET) & A Tl & 2 T & 7o 4 SEBliC B T, it dii & IMP D531 & & b

L.

7 iz 33V T dynamic scan CHESEIC—8 3% IMP oEfHMEZ#E, 95 PET #1772 2 HITRIERIC
NEHRO MUA RN R S Hte. EI BB E R L 2 @HIic BV TH PET 2Mi47T L 72 2 B it [FER O Ltk

ARSI

early scan THUAEAS 2 7 U 72 B EPH O 2l 35 X OEREERIC & late scan THAMN B Hehd, I

IS - 72,

L ZC®IC

FHRENERERBIC B VT, FEE LIV IT N
ZHoFRPICE 5 5 ML, » 5ok
BRI L LT D T L, JRIER IR L,
REB L OTHREERL, BOREEHES
3 LECIEWIcERTL Y, HEZHIcH T 5HH
NYZEhTWwWad, HERS e BETH S
C-11, O-15 & % v i3 F-18 % % F v 72 B 37 44 25t
OWFFEIC X Y, KBRBICH T 2 B AH o 21k
DI 2 W R iR e LTI S M & B o & AT
LT, [EkkAMigE: —fiicEH cX3Ech
L8 N &R T & 72, 19804, Winchell & ic &
Y f% &z N-isopropyl-[1-123] p-iodoamphet-
amine (IMP) (¥, WMAENEICB T 0EM*
* ORI B S M A 2 B
*H ] Jibd e SR
ZAf 6146 H S H
Bk Rt D 614E9 H 3 H
RS R BB A mUX ) | T 54 (& 606)

SRR P A A S R 1 B
[T

WilcFybtotEZXONRER S A T, F
nbhbby A7 uba s EAKETED S YR
BettofF L 23 BT dh 5 2 &L, FIREER
THREERIC BRICH D A £ 4, VLD
WkRtRIL 2 & 20, FEH—ERERIN T & il
IS U 7= tracer DN EHELRDZ LITX Y,
—RICH R L TWDEEER T v~ h A T2 X B
single photon emission computed tomography
(SPECT) & v TRMIfL i s> i o Wil {4 23 o 5
DT, BEEEE POIcE ofF ARSI
ERTWBE3ID, L L, BRESHREIC VTR
HF L bMFESHE TR T Lo Tk <, Mk
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24 % 1 5 (1987)

Table 1 Summsry of the cases studied

Case Diagnosis Angiography ()é(é-l;
1. (38 F) Astrocytoma (II)  avascular -+
2. (35 M) Astrocytoma (111) avascular =
(1st study) (recurrence)
3. (35 M) Astrocytoma (I11) nd -+
(2nd study) (recurrence)
4. (14 M) Astrocytoma nd nd
(recurrence)*
5. (22 M) Astrocytoma (1)  avascular —
6. (37 F)  Astrocytoma (1I)  avascular =
7. (70 M) Astrocytoma (111)* avascular -
8. (41 F)  Astrocytoma* normal -+
(irradiated)
9. (65 F)  Meningioma stain () +
10. (53 M) Meningioma stain () +
11. (60 M) Meningioma stain (+) +
12. (25 F)  Medulloblastoma avascular +
13. (27 M) Medulloblastoma avascular —
(recurrence)
14. (27 F)  Neurinoma avascular
15. (30 M) Neurinoma avascular t
16. (53 F) Oligodendroglioma avascular +
(recurrence)
17. (52 M) Oligodendroglioma nd ==
(recurrence)*
18. (34 F) Cavernoma normal {
19. (66 M) Cavernoma* avascular R
20. (60 M) Cavernoma* normal }
21. (40 M) Craniopharyngioma avascular f
22. (60 M) Hemangioblastoma stain () }
(recurrence)
23. (70 F) Chemodectoma nd +
(recurrence)
24. (50 M) Brain metastasis nd +

(lung cancer)

*pathological verification is not obtained.

CE: contrast enhancement. nd: not done.

+: tumor is enhanced by contrast medium.

—: tumor is not enhanced by contrast medium.

L. % 3

Table 2 (2 24 O K IRERE R 2 EAIT 2. IMP
X E %) 5 o dynamic scan Tix, 7 | T JE 5
IC—B BN BB & [RIRREE D, Th ko
w2, Lo L early scanTi3, IS OE
BEAICIE T L TR Y, 24lcr+ Ticlieg
L LT, &0 late scan TR
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Table 2 Results of IMP and PET studies

Case IMP PET
No. Dyn. Early Late other findings (CBF)
1. H H| L
2 H H| L redistrib. (edema)
3. H H| L redistrib. (edema) high blood flow in the tumor.
4. L L L redistrib. (edema?)
S L L L
6. L L L
7. (o] (0] (o) remote & reditrib. (cortex)
8. (0] o o
9. H H| L high blood flow in the tumor.
10. H L L redistrib. (edema)
11. H H| L
12. L L L redistrib. (edema) low blood flow in the tumor.
13. L L L redistrib. (edema)
14. L L L
15. L L L
16. (0] L L
17. L L L redistrib. (edema?) low blood flow in the tumor.
18. (0] L L
19. (0} o (6] remote & redistrib. (cortex)
20. nd o (0]
21. L L L
22. L L L redistrib. (edema)
23. H L L redistrib. (edema)
24. L L L

Dyn.: dynamic scan, Early: early scan, Late: late scan, H: high uptake in the tumor, H | : high uptake but
decreased compared with dynamic scan, L: low uptake in the tumor, O: obscure, nd: not done, remote:
decreased uptake due to remote effect, redistrib.: redistribution of the tracer.

1) TR AR & L T & b 72 Fig. |
X BRI O —B T H % 23, LR T avascular
Kl T B LA Ab 59 dynamic scan G
W —H L THEBIME By . Lo L early
scan T RE L DFEHE Y L, & 6 (T late scan
TSSO LI AR TET LTV

PET <CJyithd it & MIE L %57 4 ] <1, CBF
D53 AiN % — & IMP o dynamic scan (2 31T %
HeRtfR &3 & C—B L, ISV T LIl
KB+ %5 o LEZ LA, early scan B XN
late scan T3 MLFfEsrfi & 1T R > Tz,

Figure 2 38 EDEFI TH 5. PETICX %
CBF JI%E T3 fEH i —B U TP 7 if 3 38 n &
=, IMP o dynamic scan T 3, [Fl4E 2RI
Bz, L L early scan TIIAERIIIKTLE

B L O3 LTE Y, &6IC late scan Tt
ESETRIC—B+ BRI L L T/r& . Fig
3 3 BEERE O REF| T B 5 A3, IMP o dynamic scan
X early scan ¢, PET Tl & 7= i i 1K
T L i ERBROHM CEBOET 2R .
IMP OERBIE TR ENTIER 0 5 H 9 Hilic
B L T, earlyscan iz T, X-CT TE®» H
NBMEROIENY X 0 b IRHPH s KR E R L,
FIENER B & OB O HHIC—E T Db D LE
z bz, L L latescan Tix, #iEL Hbh
%A iciE tracer OFAMAIH R S, 1R EERIC
—F U - AR & % L 7=, Fig. 3 125% L7 SEH)
TiE, X-CT TrREh2EHFEFOREL Bbh
B IR UK I —B L T late scan T IMP O i
I, E7 Fig 4 1R EW A BE & - 7
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3
o L
FRAME
1 2 3 4 5 6 i 8
Fig. 1B
Fig. 1 Case 1, astrocytoma. Dynamic scan shows high accumulation of IMP correspond-

ing to the tumor (arrow). On the early scan, however, contrast between the tumor
and the cortex becomes obscure, and decreased uptake is observed in the tumor

on the late scan.
A Serial IMP SPECT and XCT.
B: Time-activity curves of dynamic

BEREE O —p) T, X-CT E&fbkoix-&Y L
WA R B BRSO SEFE KT A early scan TEE® 6
%A, late scan TIX B O LA ZTHIL T
BY, EOMCIIBLLEZ LR,

2 iz 3BT, early scan TYRHL L B 7o
ik T IMP OB T 2 8w mER e 2 o
A7z A3, late scan CRIEBOMERII RN L, Sl
%2 EREOHEE 2 By 2. Fig. 5 3 A HKH

Presented by
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KIA=ER 0 He B IRRE 7 SRR T & 38w, HHASHS
IS EET 5 2 LiIc X B L EX O
72h, & 5Ic late scan TIXAEAENED H Lt
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I tracer NEAfILI2L oL Bbhi.
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Fig. 2A
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Fig. 2B
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TUMOR

FRAME

2

Fig. 2C

Fig. 2 Case 9, meningioma. The CBF image measured by PET shows markedly increased
blood flow in the tumor which corresponds to the increased uptake of IMP in
the tumor (arrow) on the dynamic scan. High accumulation is still seen on the
early scan but the difference between the tumor and the cortex is diminished.
On the late scan, decreased accumulation is observed in the tumor.

A: Serial IMP SPECT and PET (CBF).

B: XCT.

C: Time-activity curves of dynamic scan.

2fr

DYNAMIC SCAN

EARLY SCAN

activity X 2 I U, §E#205 76 o early
scaniZ BW TR IEFH & KR TE A VWRECET
THHAR, T TEERRL L 258052V, b
H 5 AFEITERIC 3 1T % extraction (B LT, JiE
PEARRRIC 3 T b IERHSE & RIERIC 1009, iV 4L

LATE SCAN
Fig. 3A

Ifr a$r
ﬁg'“": :
“l i

Tfr 8f

-

«
:

vy

PET(CBF)

BrEohsnE 9 3IARHTH Y, extraction
PMEVIREA IR MK Z VDI L 2 db 5§, dy-
namic scan {Z W TR % KK+ 5 L & X Hh
SERAO 12 7 v — AL, (RER LR THE
HRH 5. L LEEoORIHESPicEZz0 X )
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Fig. 3C

Fig. 3 Case 12, medulloblastoma. Low uptake in the tumor (arrow) on the dynamic
scan suggests decreased blood flow and CBF measurement confirms the finding.
On the late scan, redistribution of the tracer is seen in the area of edema shown

by XCT.

A Serial IMP SPECT and PET (CBF).

B: XCT.

C: Time-activity curves of dynamic scan.

BEIEERD bRk p o, 2ok ) KEBNICE
W T IEF I B WEEIAIC tracer o 23 A3 L+
57T, BEOH = AT HWEESICIE
W25 ENTES, S THREShLFZEALY
DAER) CREBTICER 2B b L EZ B

,':).iw).

TR LU 7o R LA D HE AR O YR YL & 3R
mtﬁmcu —f % & dynamic scan Tk
MixiRol. Bz EDICL 2 b b FRE
ﬁ&mttmﬁﬂﬁmﬁ%Wu N & T BEFERE

b OWRIVEES T, GBI ORRAEEITVWS
tmumm%&Mo&mwth%Mx %.
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LATE SCAN XCT

Fig. 4 Case 10, meningioma with extensive perifocal edema. Decreased uptake is shown
in the extensive cortical area of right cerebral hemisphere on the early scan, but
the late scan shows redistribution of the tracer in the cortex of right cerebral

hemisphere.

EARLY SCAN

LATE SCAN XCT

Fig. 5 Case 7, right thalamic glioma without abnormal findings in the cortex on XCT.
Early scan shows diminished uptake in the cortex of right cerebral hemisphere,
indicating transneuronal suppression, but no laterality is shown on the late scan.
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Summary

Value of Regional Cerebral Perfusion SPECT with N-Isopropyl-
(I-123)p-lodoamphetamine (IMP) in Brain Tumors

Sadahiko NisHizAWA*, Shuji TANADA*, Toru FuJiTA*, Yoshiharu YONEKURA*,
Michio SENDA*, Masatsune ISHIKAWA** and Kanji TORIZUKA*

* Department of Nuclear Medicine, ** Department of Neurosurgery,
Kyoto University School of Medicine

To evaluate early dynamics and late changes of
IMP distribution in brain tumors and surrounding
tissues, we performed serial single photon emission
computed tomography (SPECT); eight 2-min scans
(dynamic scan) immediately after IMP administra-
tion and two 30-min scans at 20 min (early scan)
and S hr (late scan) after injection. We also meas-
ured cerebral blood flow (CBF) in 4 cases using
positron emission tomography and 0-15 labeled
carbon dioxide or water, and compared the dis-
tribution of IMP with CBF.

Seven tumors out of 24 studies showed increased
accumulation of IMP on the dynamic scan, in-
dicating high blood flow, but the activity decreased
rapidly in the tumor and all tumors showed de-
creased uptake on the late scan. The initial dis-
tribution of IMP in the tumor showed similar
pattern as CBF measured by PET.

In the early scan, decreased accumulation was
observed in the more extended area than tumors

visualized by XCT, probably including the area of
perifocal edema. On the late scan, redistribution
of the tracer was observed in the area of edema.
In one case with right thalamic glioma, decreased
uptake of the tracer was shown in the cortex of
right cerebral hemisphere on the early scan, in-
dicating transneuronal suppression, but no later-
ality was found on the late scan. There was no
redistribution of the tracer in the tumor.

In summary, only the initial distribution of IMP
can show the blood flow in brain tumors, and
routine SPECT with rotating gamma camera
available in most institutions may fail to detect it.
Late scan may be useful for delineating the tumor
extention.

Key words: Brain tumor, Single-photon emis-
sion computed tomography, N-isopropyl-[I-123]p-
iodoamphetamine, Positron emission tomography,
Cerebral blood flow.
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