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1980 4=, Winchell & iz X » TR & h 7= N-
Isopropyl-p-[123I] lodoamphetamine (123[-IMP)1,2)
LW REFTMLERE AR & LTER S,
ZDEERIGH MR Eh22bH 53719, FAHlIckh
EREC X Y 2RO MR HERERS Z L BT
&%. &5z, Emission Computed Tomography
(ECT) B AnhiE=kcHEHRbEoh, X#Hi
CT g LtoxtlbbalfeL k3. Lz AT, #Hbh
TR DRI o Te o TR ERLE R TMET 3
HEVERTHS. 2O, SR A TRE
A ORI & WG L 2 L bR
+aEFzx b h 5. FiE, EBESX 1Xe A

* BRKFEEEREEER
** il iR
B EHERR R AR R
ZAF 5945 B 21 H
B ZA 1 S94E8 A2 H
BIRIFERS © &RMEET 13-1 (B 920)
ERREEFREESH
woE o

AT X 2 JOFTIRILFARRE Ic 3 W T EA SRR R
HL, zhe@Egbdscbick vy REMCER
EERFE LY, 4E, o Fikr 2PLIMP
2k o THE LRI MILFREEIC R Lz & Z AR
HICHERE > -0 THRET 5.

IL M¥&REFE

X3 £AF) & (Edinburgh F) & FHEE RO 2 X
Y HE) OIEH A S ] (B4, &1, 26~53 5%, T
321%) &, [FIU < AF] & oM E R E224] (511,
#Z11, 12~765%, W¥52%) OF21HITHY,
A5 ICFEF30[E] 0 R ML & #5 7o i i A 1] o>
WERIE, BEERAEIR, #RERFTR, IMME SR,
X # CT iz k v B &S nic 7 ET HiMm 1141,
MotEgE 74, B 2 4, DEEFEIRETY, €
Y% 1FlThH 5 (Table 1). FEAE L Y AIRE
F TORHIX 5~284 H (F¥H S0 ) TH - 7z.

IBLIMP (HA 2 Y7 4 Py 7 28, b
AN IIRE A B Ic BV T 123] 124] 126] pS7
nENMTSLLE, 5.0% LT, 03% LLF) L5~
3 mCi #i£20~405#% X » ECT & HifT L7z, f#
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ALrEBR =AY —Hay 2 —x —%3H
L7z e ZLC 7500 3t 4 v < A T [BlEREY
Thd. T—FUMIFRCL GERY 575y 7
2400 2 TiF-72. —FM4SHE, 64 5L V&
BERRL, Z0t%, HE, KRE, EREo%
WiEG 2 ERERR Lz, S61C, HGRE @R
Wiz 2RLT, RREicksT 2 EAOHRLO
ZAT7ARERDIZ. ZORE, FREPAN~FERT
S0, 7 3/NEEEREE 2B ICRLOR T A
AEPEL (Fig. 1). 20274 2 &8, £
HIRE L OAERO T RTORKEHRE ML 2 =

Table 1 Cases with cerebrovascular accidents

No. of cases
(measurements)

Subarachnoid hemorrhage 11 (12)
Cerebral infarction 7(9)
Pontine hemorrhage 2 (2

Arteriovenous malformation
in cerebellum 1(1)
Moyamoya disease 1(1
22 (25)

cortical activity

1 Left lateral image * -
Right lateral image a -

2) Left lateral image -
Right lateral image

3) Left lateral image
Right lateral image a -

21 % 12 5 (1984)

Lizky, EfEG (L) 5o vichAlEg (R) %
ZO2HOE R E RO T L LS5 Z
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(a+1)-(#+1)

(»-1)-(a-1)

#
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Fig. 1 Serial sagittal section 123[-IMP brain perfusion
images and a reference transverse section image
with slice lines corresponding to each sagittal
section image (lower right corner). The slice
which divides the invaginated cortical areas of
the cerebral or cerebellar hemispheres are
chosen as the reference slice for the midplane.
In this case, slice 19 was selected.

B
¥ v N\ N
* a a+l #
* = a
(a+1)- #
(x+1)-(a+1)
(a+1)- ¢
* - a
a -{#-1)

Fig. 2 Reconstruction of left and right lateral images is performed by adding sagittal
section images in each hemisphere, respectively, with the dividing plane shifted
three times. It is also varied accordingly either when the reference slice a falls on
the midplane (A), or when the midplane falls in-between the reference slice @ and
the next slice a--1 (B). For example, the first left lateral image is reconstructed by

adding from slice * to slice a.
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CILE WV EAEREA LRI EFOE KB

A — loo(1+ ﬁ;t)

2 2T 100 BB A REREAL, 100 LATF 325k
B THDZ LEEKRTS.

EAERBOEFHEYRET ST, HLEE
LB ERERREBIZRBIFAFLORTAL ZD
RETHD. 20D, A—ATHLDRF A R
#1254 2UATT S L4 T 3 [ (Fig. 2),
EloHICHEERLELT1IEDF4E, SA
DIEFFITEH20E, 2NEHRBITE 7 LT L
DELAZEER LR L, ¥ (mean) LiZEHFEZE
(s.d) k-, 6D mean+2s.d. #IEHFE
FL L. 7, 2P0 AZEREOERE
EFIRET L7z,

7 w2 L oEFHEAEZRE LK, MNLE
FEEF RO I EAZER L EFRME L OREIC
X0, XY LEZICMA S VEL 2 EigL
L7z, &bz, Z 0§z X 2 MILHE o B ER AL
ORHEE L X # CT ToRR IR o HIRFE &
WLz, X# CT 3ABRED 3 BUNICHITE
Neb opUE], 4~7 LR 8 [E, 8~14ALL
AR SE, SORRFIAMA1ETH -7,

Im. #% -

LT O ELAZERROBERER, ZERKT
1.1~239% L BiFTdh - 1= (Table 2). £RFHB
XV AT L0 EAZERERD meants.d. T
zh#h 10342 (N=20), 1035 (N=8944) & 7z

Table 2 Reproducibility of brain mean laterality
indices in normal subjects

Case No.
1 2 3 4 5
within the 103 106 104 101 102
limits of 105 103 102 103 100
one slice* 106 107 104 99 103

another day** 103 102 102 101 102

coefficient of
variation (%) 14 23 11 16 12

* lateral images obtained as shown in Fig. 2
** ]ateral images obtained in another day

; |
: l'.l
Pol & Max ~ Counts Pixels Mean
3 g 27 10 3
= 2 4 S i

Fig. 3 Brain map showing interhemispheric differ-
ences in normal subjects. Areas with laterality
index beyond the normal limits of 103+10 are
marked as the regions of interest $4 and $5.
Since the number of pixels in these areas are
less than 11, areas of 11 pixels or over with
abnormal laterality index were interpreted as
significant in patients with cerebrovascular
diseases.

LI °
120}

0
110+

AO®
100

o
90

Fig. 4 Brain mean laterality index in various dis-
eases. Shaded area indicates mean42 s.d.
@ : subarachnoid hemorrhage, O: cerebral
infarction, A: pontine hemorrhage, A:
arteriovenous malformation in ceretellum,
[O0: moyamoya disease
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v, E##@MELZ*h#h 99~107, 93~113 Lk
ELl. EEFToEAZG L EFRMMEL OB
HufTolclz s, REMEZ2TFTEROLER
1027 € VAT Tdh » 72 (Fig. 3). z Dz, i
MEFEEFAICBNT, EFRAELOBRETES
NIEENRI0E 7 w22 % IO & 250 &
D LERICMFDOL WML L L.

P ML R BB 12 33 T25[E R S (3] (20 %) IC BE
BEMEHOERZRE »E LN (Fig. 4. %
7z, XHCT Ti25EF, 12IERROH43 [E,
RE—RETHSE, KETO»04EOFHI2ME

21 % 128 (1984)

I UMERIUSE B3 S hr o oozt L, 1231-
IMP < 321[5] (84 %) izl & v LA RIS D
SV A H S iz, X# CT TIERIBUR A % &
Rz b s, 12BLIMP CRENA LA
Do o PliZ e 72 5 72 (Fig. 5). RA9n 2 EF
EERT 5.

GEMF 1)

12 HAL, 7 EETHIL 2 BE L 72 505% 5.
MERE < THIZCEBRA SR S h, 4 B,
ARTEEMEREICTY ) v €U S HiFREIT S Az,
B~ -, ETROBERE % REEIZERD /2.

(abnormal regional L.I.)
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Fig. 5 Detectability of abnormal area by regional laterality index with 123[-IMP brain
perfusion image and by X-ray CT. Notations are the same as those in Fig. 4.
Out of 25 measurements abnormality was detected in 21 by the regional laterality

index method and in 12 by X-ray CT.

Fig. 6a: X-ray CT of a 40-year-old patient after sub-
arachnoid hemorrhage showing no low den-
sity areas.
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6b: Transverse section images with 123[-IMP.
Decreased activities are observed in the right
frontal lobe and left cerebellum.
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LLT RLT 3 HETo X # CT (Fig. 6a) TR KT &4 5
» i N o 7223, 12BLIMP (2 X 2 # Wi e <13 ARTEE
FERA & ARSI T 224 & h 7z (Fig. 6b).
L 0 EAZEE T 104 LIEFRICH Y, B
FRIE T CARIREMN (EERMEEL Y ORI
FeK10), /B X OHEEZE THAPEREN (RO,

brain mean 104

4 R T) OELAFED b h iz (Fig. 6¢).
° ' : (Rl 2)
ma¥elr N 10B 31, A RRELTRAE LI SORBIE. 1 HAT,
left domi. right domi. MERE I TENEBROTELMAELHER S .
6¢: Reconstructed left lateral (LLT) and right FimL -l 2 AT X # CT TRENAL

lateral (RLT) perfusion images (upper) and . 7 s oty e “
k FZE TEAT AR 38k 2 4 ¢ bt
brain maps showing dominancy of the later- T O L) ORERIMER = 1K %A > LT

ality index (lower). The brain mean was (Fig. 7a). 2’I-IMP | X % 1M T3 ERINEZE
calculated as 104. Dominant areas were

detected in the left lower frontal lobe with

maximum deviation of 10 from the normal S .

limit and in the right cerebellum and occipital i ; " .
lobe with maximum deviation of 7. e ’ b) v .
217 . 19 i
,} : & ‘ 2 ¢ o
DD B D

25 27 29 %

P "
3o B *
7b: Transverse section images with 123[-IMP

showing decreased activity in large area of
left cerebral cortex.

BE 8

_ brain mean 1158

O

max.27
right domi.
+ 7c: Brain mean laterality index was calculated
Fig. 7a: X-ray CT of a 50-year-old patient with com- as 115. Brain map showing extensive right
plete obstruction of the left internal carotid dominant areas. Left dominant area was not

artery showing left terminal zone infarction. observed.
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7d: Transverse section images with 123[-IMP
after left superficial temporal artery—middle
cerebral artery anastomosis showing increased
activity in the left parietal cortex (arrows)
and decreased activity in the right cerebellum
compared to those in the first study (b).

LLT

left ,dokﬁ‘rx’?@ Pl ekt &%qr&&ﬁ
7e: Brain mean laterality index fell into 105.
Brain maps showing less extensive right domi-
nant areas than in the first study and left
dominancy in cerebellum.

AR AR T 252 b iz (Fig. 7b). 24T
DEAZEREKT 115 LA¥ERESENZ L ERL,
ARERENL (RAL, FK 27) OERAL AR I 5
N7z (Fig. 7c). = »27H %I ERRIEEAR— P X
BRI AN 2 22 L 25, ATEOEELE
) ORER A LN HifE0 XHCT T
EATAT & FRE D BRI A B b h B icT & ho
7z. —%, 1BLIMP iz k 3 ##i% TR EKRMEE
D—IIZHER A BN, FA/NRICERET RN

214 12 % (1984)

H 6 i (Fig. 7d). R0 LEAZEREIE 105
LIEFE L Y, AYEREL (RAL, HK 10) ©
AT EB IR L, &5 IT/NMEksE R E
iz URHL, &K 9) T -7z (Fig. Te).

v. & =

FEH—ANHOPTCRIBERE T2 ¥+
v ELEFRERY, MLEGEOFEICHI > T
KOO EEZEETHLERD . ORI
HELPLRARTHL, BETEN SIS,
7z, EFEFITIIATHERM®THY, Thbo
PR O 5 0 i b7 i T N R ) 11 R S
MFAE D U, iRk b & k3 5202229,
QML E i AN B X OHEHREBCREWT
BEHICELT 2 0 ERMFMEALETDH
%. @‘“transneural depression?5~29” > “diaschi-
sis30~327 7r L DR E AR & /T LI IERAR T
MBSz Y 55, 2Dk, FEICIIEK
—E LI HERRL, BEETBXe s V7 7
VAEERLCEICLTO 3 EARESh TV S,

5 10%, 2 E PR MmFAE & L,
Fhi D bdbs—EDEAEMX ML RE L
T35S ThHE, ZOBELL T £15%
R £20% LWHEIPRES T3S, 7
bbH, FlXIE—1SYULLT OE &R 3 HAZ RETE
M1, +15%P kol & R+ RFTFEM & 35
FETHB. Lirl, Z0FHEr BEIMP X
SETEGICCA Licha, &l L ICiHEE R
EnbFHEETHS. £, Fl2EINEIANE
HALBEICE, MROFEL ZVWIHESETEEIC
ZLEEND O RMEHEIELETT 5.
TR, FEOMBKZFML LY &+ 55/,
—EDEIEE FORBREICTRZ NV ENEL
3. Zhefi¢hoicRBorermHLES L L
T, 2OEMEBEHAZIRET 2 L3IEETH
3. ULo#EHET, zoFEzEiERISHATS
TLRIELAEARAETH B, KB, FEOXD
CaRRI G E L S - Lick v ER L 2 flE& i
FISATRETH Y, BIRELER TRFMEICE
FET3HEAEAE G TRREBREE LD, 0
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HEOHRAESF SRS,

%213, EFMEEE kL, #hll k& /T
Fif, FALLT & BETEML & 3 5 5ES 3283
3. “oAMT, 28-IMP iz X 3 BKILFE o E
BEANEEL LT, BERCHELZENEED
YOO ATy M RTEMET B FEEARE S
T39I, Lal, 2BLIMP 3#TERIEEA
CIcEERE L, M~Ei» o shizzhs
A IEEL TN S 2, i~ DEBRIZ
DFEEO[TH B DEEWH L OIRBIZEE S h 5.
IBLIMP O it C OB, EEENZLR, g
BIZBWTLREL 2T 5 2 LA REEEO KL
FKITH 3 12BI-HIPDM & L b IR E LT
5840, =iz, HOERD v bR L ML
EELFLLEELENWEEZEXORS. Z0kD,
NI o HaxtE 2 15 % 1213 “Reference sample
method6:12:4D” |z ¥ v BHRERIL 2 4T WK~ D A
RRETOILEND Y, BENICEZOTEEA
WIERAT L. 27, AR Z &<, NMLFE
I L & IR ERIRO T B0, EEER
RET 2B ER ORI 3 ZROERFINLE
Lins. DEoEHBT, ZoFELERGL Y
WV,

5 31x, EAEERFT I HETH B2,
TOHERMERTIHET 2 HBACLES TH
9, 12h, ERATORRECHIBRECESR
ERRESA TR Y 19204, GEHOEWEED
ERZOBEIT, TABRFELLERZNE S R
oA TREETHS. Dk, SEEE
MIEEL LT BXe RABTHWERZR
HOL0FHHL, FOEREBEERDK. T,
WrE G b 2RO L b X BV EEx b h
DT, ERPERTERENTRTORKE 2N
25z Lick VEANEEEENL, chbz2H
WTEAEGR 2B, 2hdbollE/kiciZREE
DAL THRNPMBERORKBINATEY, K
HEEOTHMEL S 5. EAEREKOEHIZEL
Tk, RRBFBRIZBFB2HLRF A4 2R DORENE
EThb. SE, FLRITARE 125414 2URN
TTLLEGA, BIUBERLELZESE

wWTZhZhisfzBHL, ZhboTToiR
BhroEF#HBEzkp. cnkdicT+se, E
HHEIES D b00, EBEOBEERICENT
ERERREANT 2 5B CEPOFRLRTA A
DFNEMEL 5653, RERLNESD
EAZEREHE O 2Bt 5 @ (209%) &b n
o7, THREF#BZEL  t>TLE-2Z
XV, REXRRICEH A HEER B Db o
I LBFEETHAS Y.

EREEGEZB TR EEED ST S
—thEBhiIt+abExbhS. LiL, B8
BRI VIERT 5z Lz, AOKNEEZRHBLT
LES LW, Wb 3 cross-talk®® 234y, 7°
TF—tGEiRoeRIcA L B, EEEOEELZ T
25 a0 EAPEGBOERLZERS DY OLEN
v, T —BRERGTIRMIETSE Lo
HRERET 5.

SEE LN 2O ELZERE O EREHED
P 103 &7z ) AYEREMCH o2, ERAT
DEFEFICI T 5 ML H 2 £ D EAZER
BALTiE, FISFLOoMELED THL OHEN
DAL 5H1920,23,44,46~98)  F 3 Ly L L T LD
EFEZLTY, SEEHMETOEREZEEET
ICERE L7ehs, OB CLEAZENRES LD
WENRHDR204040 x5 iz FRFIF ERT
Wit 2 MR H 5. %/ midline shift 257 L7z
D, MAEAEMHEHECIAREICATER
W, Z0kOiE, SE0EFERKOEHERE
FECEL TEETHERESATHS. LiL,
X ## CT TR O & v ixds o IEHFIC b
BRIRFOBROMBOEAZEERHE L 2727
», +MERATRELELZ RS,

PkXy, BLIMPIC X 3 Mk FES 2
B ERZERTHET 2 FEVNROERNTHS.
%R, SEIOERERRKIC X 2 BENFTMmE
F, IR IHMECFEBE CENLD LEX L,
SBRESIIEFZERTWSFETH 5.

28, EFEFICTERRORERSE CME, IRHE,
MERER, MIRAICFRTR, RATRE EER#ELE
EROELBED bW & 2R L koK
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EEFICBWTHLEWERZ2<RBobhinhoiz
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1ZL-IMP i Xk 5 BUIfL R iz W T, KR X D
ER L = EAAE G2 Ay kR ik 2 EAZER
LD & B Lre. LI=1000+ R0 E#A
SHEYVEMEHB LI UOE 7LD LIOIE
HAEE RS, B EREER T O25E ORI
ISR LREZ A, ZhZTh SEQ0%) B XU21
[E](84%) iz REES L O REHE 2 =T HKS R
bhi=. —F, X CT CERURKO & >hi=n
BRE@S%) T ER oz, KERERENE
BRFMEELE LTERAT 5.
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Summary

Brain Perfusion Image Using N-Isopropyl-p-[123I] Iodoamphetamine
—Detection of Interhemispheric Difference—

Hiroshi MaTtsubpa*, Hiroyasu SEk1*, Hiroko IsHIDA*, Hisashi SuMiyAa*, Kunihiko
YokoyaMa*, Kinichi HisADA*, Hiroyuki Funr**, Hideo HAYASE**,
Shinjiro YAMamMoTo**, Hidenori KoBAYASHI*** and Minoru HAayAsHI***

* Department of Nuclear Medicine, ** Department of Neurosurgery, School of Medicine, Kanazawa University
*** Department of Neurosurgery, Fukui Medical College

In brain perfusion images using N-Isopropyl-
p-[12%I] Iodoamphetamine and rotating gamma
camera emission computed tomography, brain
maps showing laterality indices (LI) were made
for the purpose of detecting ineterhemispheric
differences. Left (L) and right (R) leteral images
were made by adding sagittal section images in
each hemisphere, respectively. LI was calculated

as follows. LI=100(1+ g;f

(mean—+2 s.d.) of the indices determined by those
obtained in five normal right-handed subjects were
1034-4 and 103+ 10 for brain mean and each pixel,
respectively. Out of 25 measurements in 22 right-

). The normal ranges

handed patients with cerebrovascular accidents,
brain mean LI beyond the normal limits and
areas showing abnormal regional LI were ob-
served in 5 (209%) and 21 (849;) measurements,
respectively. On the other hand, X-ray CT showed
low density areas in only 12 (48 9%;). These brain
maps were clinically useful for detecting and
quantifying interhemispheric differences in brain
perfusion images with  N-Isopropyl-p-[123I]
TIodoamphetamine.

Key words: N-Isopropyl-p-[123I] Iodoamphe-
tamine, Brain perfusion image, Single photon
emission computed tomography.
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