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Y HRT AR BRI
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i LR L R4 35 F % UL 59 7 00 B 1
single photon emission computed tomography
(SPECT) i3, Au[RhEBREHETHS. L,
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FPROBETEL L CRAMECET S LD
Tdh Y, BET/NRESED BRERERR & SPECT jit

ROBFRICOWTE RGN Eh Tunn.

AW T, CT TRETIC/IE xR 7z %
R 1 LA o [ IR R 43 Bilic s 0
T, SPECT OISR IE & % A< 34T L,
FIER 6 1 H OBSREMIRIR L I L 72, & 5 IC)iK
M EATR & SPECT Bt Rewtib+5 = Lick

* R KBRS e I 4 2 W iR % B o Bt
* G N EHIRE 51
T3 624
WHRZN 349 24 H
PIRIGEER A © KB b g X3 2-1-14 (S 540)
P37 BB B 8 6 32 W7 P RS B o
Hoge ok

D, BT/ 315 SPECT o {LH#EFk o
BRI ERIC O W T L RRETL 7.

I HRELVFE
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1987 4E 705 1989 4E 3 4RI, [ESLKBRIER:
I APBE L i it i skl ©, CTick v &
s 2em LR o B T/ gen i s iz b o
xRt U (U3 27 6, 4otk 16 ), V-3940
61.24-10.8 %).

TR gE D 3o 3, ABEREIIRE 75 S BTt ek 23
B i, CT kA TIARRIUE O (17 iR
Sh-bolow L TfT- 7.

BREFZ

CT ¥# 3, orbito-meatal line (OML) (34T
274 A 1em [ FFE C g S - mifg LY
TCT-60A) # v 7=, FEERE, N, BHIKSL LL
TR EE O RIRIUR T, ABTRE O JET R AE IR
OFADPRERNLE BRI L L, 2o REFEE
SEBIRIN D FAE L L 7.

MR A # — < SPECT o fi 4 1 [ 38 5 i3,
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N-isopropyl-p-[I-123]iodoamphetamine (123I-IMP)
111 MBq 3 mCi) & v 7z, {413 'B1-IMP
FEIODHENLOHBLE. F— 2T %L
¥R A =5 235 Lz AREY < 2
F (% GCA 901) iz X b 360°, 60 [, 1 F5[
H=V30FiFT 128%128 = kY 7 22 TfF-
oo BRAGIDEAGL, 22Hk, PHHRRIE T #f2 7 BRET
TTIiTole. EF—2 3 Ho~h»x5 L RS
Nlcarba—2y 25742 &Y, filtered back
projection (2 & V) {4 # & TV, Ramp 7
A VB —BIX ORI LR E 0%, 271 2E 8.1
mm O FEWIKTE 2 OML I S FIc B 7. RN
1E( Sorenson % Fv /-,

BARIED HREE CoRMRE CT 2T 17.8+
7.6 H (#iPH 5-25 ), SPECT {2 T 19.3+8.2 (#i
P 7-30 H) Tdh ~»7-. CT & SPECT % [d]l—HIZ
1T - =5EfE 2 ), CT % SPECT LARiiICfT - 7=

FEIE 30 ), LABRICAT - 7 dEBlE 1 BT - 1.

RIS (3 Seldinger & T1T » 72. 70 B LA
E o JEF| T FE digital subtraction angiography
(DSA) 4T - 2. WNHEHBINR, HRIKEIRD 4D
BEBIOMEOHELKRIL .

BREHE

SPECT i f% o Fefgix, R0 250 &
NTVLEESRIE | 41X VIT- 7. (SRR
DJER S, TR U O BRI 1% (< 35 W TR
WROBKLIEVR T4 REOWGHE, S, LLTD 4
BECOBIL 2. 1 Rgisfiskz U, 11 KRS
ERD 2em LT, I : {5 3 3 8 o R 2 em
PLETH %25 1V EEIEICIR)S, TV EERsA £ <
DEHEICB L 5L 0.

T L 6 R T S, NSEBIR s & OFrp K IMBIR
BAEORED 5 WO FEICL VLT O S
L. LB, I0:259% Rispess, 11 :
2590 LA b 759, Kimigk g, 1V 0 75% LA b %,
Vo PA%E. MAERED 2 ETU LR b A
IREFE DMLY 7 — 2 L L TR .

BRI X 2ER 2 1 AOoNFHEIC L Y, 1k
MR B R RAE 6 2 H #10, MRFERIRE &
EEXEMBLT, T 4B L. TR

29 % 1 5 (1992)

seamlfE, TR - i ik a7k % 23, #h&a4
I, FEATE L LA, T« #h & A TEE R
HETH 2 DNFIEAET TG 72 LICHHE, TV B -
HEEFIARFETD Y hoFKEETG L FBhT 2
A

#®i11AE

SPECT o {Ki#iftssk o L & & BREM iz o FHEE,
SPECT D {K#EFIR D J& & & Kl E & AT 7o B
fRICHOWTHRET L 7-.

et

SPECT At i & # fE & #5 )7 o Bf%i3 Kruskal-
Wallis 3B & Mann-Whitney U & Bk ic &k v,
SPECT L &5 AT R & o B 4% (3 Sperman’s
rank correlation ERIC X VAT L 7. WFh b,
p<0.05 #FHE L L 7.

. # 3

SPECT & $RERVERIR

Table 1 (2 SPECT O {f # it O IA & & Rtk
6 7 H OBRERIRIR O BfRE R . BRERYIRIR X
TREAS I8 45, TIEERS 1745, TR 8 lTH D,
IV RSS2 RO b o7z, BIEM K
o 3 BENEEETIR A O SPECT SO
Table 1 Results of !23[-IMP SPECT according to the

grade of functional outcome in 43 patients
with small subcortical infarction

SPECT
Outcome
| IT 11 v
I 11 7 0 0
11 0 14 3 0
I 0 0 7 1

£2=29.3 (p<0.001)

Table 2 Angiographic abnormalities related to SPECT
findings in 43 patients

Angiography (Degree of stenosis)

SPECT
I 1 I % \%
I 10 1 0 0 0
I 18 2 1 0 0
1 2 2 3 2 1
v 0 0 0 0 1

1.=0.613 (p<0.01)
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SPECT

Fig. 1 X-ray CT and !2[-IMP SPECT images in a patient with dysarthria and left
hemiparesis (patient 1). CT showed a small (<2 cm) low density area in the
anterior limb of the right internal capsule. SPECT showed a small (<2 cm)
hypoperfused area in the right basal ganglia. The size and the location of the
hypoperfused area were equivalent to those of the low density area in CT. He
showed full recovery two weeks after the onset of stroke.

Fig. 2 Cerebral angiogram in patient 1. (A) Anterior view. (B) Right lateral view. There
was no abnormality in the intracranial and extracranial arteries.
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Fig. 3 CT and SPECT images in a patient who showed aphasia and cerebellar ataxia
(patient 2). CT showed a small infarction at the head of the left caudate nucleus.
SPECT showed hypoperfused areas in the left parietal, frontal, temporal regions
and the right cerebellar hemisphere. The extent of the hypoperfused area in SPECT
was much wider than that of the low density area in CT. Discalculation and
speech-influency continued to exist six months after the onset of stroke. The
domestic life was possible for him, but social life was impossible.

Fig. 4 Carotid angiogram in patient 2. (A) Anterior view. (B) Left lateral view. Left
middle cerebral artery was occluded at its origin (indicated by arrows).
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NI LA (322935 p<0.001). B&HEMHL
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(p<0.01), 1 & I (p<<0.01), 11 L 111 i
(p<0.01) T - 7=.

SPECT & By & &%

2T SPECT o I#EFik o AL AE 18 5 o> 145
DA E IO FEEEFRT L0 L H 0k
Table 2 (2 THaGET L 7z. SPECT o {i i e dsk i3
M REE DB e IR < A I d - 72
(re=0.61; p<0.01). & < i SPECT o> 111 0L L
THEBEWAE (>T5%) £ a3 R BlEt s v,
fEGI 2R

(D 3G 1

Figure | (3 /i b F IR o WS k& & W alibiishs 4 3= i
L U729 floo SPECT & CT ¢ & %. SPECT 1
FIEH 10 11, CT i 9 H#gicfFbhi. CT T,
AN RTINS 35 W TN & 2 ARIRIUR 23 38 00 0 AL 7z,
SPECT (235 v C 4 A7 R R IR (< 45 W CAIG S
BRSO Ave sy, Eofii CT o Ik &
[ %% 1 BECd - 7. = OREENE 3 45 49 2 3
B WIIT AR IR L e I U, B RE I
I RECOBIE 7z, MMM 52 T 38 0 it i & 38
W1 7= (Fig. 2).

(2) il 2

Figure 3 (%, 9 H 7 © 22§60 He 322 SRy
L, MHlTHLiE—> L LTS 2 EICKADRS
3,JH‘AMLLMMC% . WIBN, o
A B oG &8, BT RPN A
fWhrd o s do - 7o, fifgalRiE iy cd -
7o WREE O R G A R 2oL BERESE, IR
ICHHE RS 1o 1o, WD BEIEERE T, 5
o, LFEHOHMIVETH -, FiERH
T, PhhoE, EER, EEEeETh -
0, B OMERR, ARBEBEFEIANETH . H
Rz b <, JERBTETH o7 £, R
ok, KR, ARMOKRTE2R B, CTT
E, FERREIHICHE WM RO o+ &
Motz CT i3 %4 10 1 #%, SPECT i3 12 H#%
Wfrb vz, SPECT o #f il CT X v 4k
#HThHY,

HERIFER O O PEO ISl eIk & 3800,

FORKHT & ICHHFE, pigEE, fUEEEicm <
IVEICHB SR, £, A/MREERICEB W T
bﬂﬁﬁ}m L iz, RIERITE, CT 0k

T AT REIR o 3B X W< dH v, SPECT
&M%Télkk D, ST IR o BB 23 R]
FETH -7z, AIEF TRAERIEROKEED
SAL, T 4 EEBICT KRB LIRS EL B
TRt 6 2H ﬁéi:li, FomEYDZ L
FTEL X HICh ok, HEABIARWETDH
,w%mkmuluﬁf&ot.%mﬁﬁ%f
i, AP RANEIAR O PA%E % R 7 (Fig. 4).

Iv. % ®

1 LA R LA 5 58 0 B RE iz & SPECT o X
WFs O BFIc > Tiz, SPECTHRE*HFHT
3}) 7 (1: %‘1%1'6 ﬂ%::},s,(i-!))’ ﬁ‘)ﬂf f;_ 0‘1'2'4) é: I‘ﬁ!l
WETLHMEL DY —ELTWAEW. ZOJKFLE
LCid, BN HRE £ TOME, tRIE,
SPECT o {Xiifissk o> 3F fili ¥, BEREAY iz o FFffl
Bids & OV 23 2 L F AL D BFZEIC X » TR
STWHLZ ENEZ LMD, Limburg 589 11,
RS D JAE I 31T 2 il i MR L A R 58 o> B RE R
Jit & SPECT i RO RO A—EoJFHE L LT,
RIENOREE TOMBELRLEETHL L&
TRIE L 7. o, RBIERORBILANICIT 72
SPECT 7 b % i I A i i 457 i 5% o> ¥ R 1) dizls &
e GAHBAZ R = & 2 L s, & 7o, it
HRAIAL A S 26 i 2 (1-4 ) 1o L Liddw b h
% luxury perfusion syndrome (%, {i # ¥ 5 % i
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PEIc 1231-IMP SPECT % Efi+ % 0 (3N < H
ofez b, WRERET/IEFICRE L2 &
726, SPECT ik 7 Iy # & #RERYHR )R 0 BAFRIC
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BOBBEMIERARRETH L 2 LB LI -
To. BET/IEEORART & L Ci, Flkz
DL DDA L 5 Wb % lacunar infarction!?,
BIAR D BETE LR 9> &> o artery-to-artery embolism! D,
FBRERO PAE & 72 3 EER AT & % it EK
TiZ L 472 5 borderzone infarction!®, 7z ¥ o 5§
EBrEZLNS. FiEMEEOM%IC X %lacunar
infarction < & 1 i, MILEEF L, X, Pl
KEFIRD LNV, L >ThbhbhodiE
BT EEE 5o 1 #25 lacunar infarction |2
MY+ 5EEXLNS. Zh 5 OFEF T SPECT
DIRHEFRIRITIZ LA EBN 1T v 1 B ic £
T2 D BRERTH - 7. Artery-to-artery embolism
3, MEEE EREORD b5 5 (1-V )
DWFRITENT L 20NN S 5. MEEHITE
BT RMEEEHFEO IV, VEETRZY 52 LE
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LVEBMA VD E R Sh s FERE < 5 LH#fE
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IEFHBEBAMRIE, ook 9 AIREEER LT WD b
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HickvoEszasheboroBHICERTH
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WTERT 5 L, BENERIARTS - IER
T RAE 6 7> H IR BT 5 b, 184
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WX 2 HRIERORE L RATRETH » 72 LHEE S
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TWw3 L#fEEESh 3, 1B-IMP oI5 i JHET

29 % 1 % (1992)
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¥, ischemic penumbral®, diaschisis (= & % £t 3t
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T AR A 72 LI B & 78 92 > T2 BRALLD, 72 &
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(r=0.61; p<0.01).

4 FEAT/IHEEFICEN T, BREMEKRZ
SPECT TR B b1 %28 CT Tz K% UL
WOED LN WEHMBIEVIEEARAR T -1,
SPECT ¥, BB T/ il k Bk o P
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Summary

Relationship between Extent of Brain Hypoperfused Area and Functional
Outcome in Patients with a Small Subcortical Infarction:
Evaluation with X-ray CT, 2)I-IMP Cerebral
Perfusion SPECT and Cerebral Angiography

Yoshinari ISAkA, Masatoshi IMa1zuMi, Keiichi ASHIDA, Hirofumi NAKAYAMA,
Osamu Iu1, Yoshihito ITor and Toshiyuki FURUKAWA

Department of Nuclear Medicine and Angiology, Osaka National Hospital

We performed '23[-IMP single photon emission
computed tomography (SPECT) in 43 patients
who had a small infarction (<2 ¢cm) in subcortical
area and who were less than 1 month after onset
of stroke. Hypoperfused area of brain was qualita-
tively assessed and was compared with functional
outcome at 6-month after the stroke and the
cerebral angiogram. Functional outcome was
poorer in patients who had wider hypoperfused
area in brain (32=29.3; p<<0.001). The extent of
brain hypoperfused area showed a positive correla-
tion with the degree of stenosis in the extracranial
and/or intracranial arteries (r=0.61; p<0.01). In
patients who had no angiographic abnormality,

the extent and the location of the hypoperfused
area were equivalent to that of the low density
area in CT.

Thus 123I-IMP SPECT in patients with a small
infarction may discriminate lacunar infarction
from embolic or hemodynamic infarction, which
was caused by vascular lesions of major cerebral
arteries, in subcortical area. Our study suggests
that functional outcome is better in lacunar infarc-
tion than embolic or hemodynamic infarction in
subcortical area.

Key words: N-isopropyl-p-[I-123]iodoamphet-
amine (123]-IMP), Lacunar infarction, CT, Cere-
bral angiography, Functional outcome.
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