(m *)
Ty oA 2 —TEEARIRIZ BT 5
Sl IR ER D /A1 25122\ T
—12[.IMP SPECT i X A #&it—

o AZzr Pk FBERY O M RFEY PHERESHY
R T ek ERY WBE =

BE T7AUNA v—FIFELE (SDAT) BF 22 il X 0@y & 18 #ic 1231-IMP SPECT # % i
L, Asymmetry Index (Al) # & UKDAA% L TR X 2.

feAa % R0 T FER DAL RIS EE 1% Parietal (68.2 %), ¥k~ ¢ Middle Frontal (63.6 %) (= T <, Occipital
<> Basal Ganglia TIZE®» bk - 7. EAZEDOKE & Parietal (|AI|=5.77), &k Temporal (5.31)
I2TKAk& <, Occipital, Cerebellum TIEREAEAETRAONE D - KBCEEKRFTO AL L/MEEERT
o Al Z2EMICADOHEBEEZE L, Lower Frontal Tix#HE{RE r=—0.76 LISV A DO MBS AW S

1401

hie.

Eio, BHERLEAEOMILE RS &, Parietal TAGIEAL 7 dujitod T AER L 8 22 MIER &R E 2

<, RSN ETER T EEEE M B bhi.
13- IMP SPECT ¥, SDAT (28} M0 EAEEFMT 5 0IcER L Ebhi.

I # E

BHEL K OLRHRIREEEL, R0 Pty
LENDT VYA 7 —BIZELR (SDAT) 3
VL EED, £HE»HEACHESTORT
W5, MR OB, 5, 1951 4£0 Freyhan
HDIC kD N2O e v |ELIK, LF 0
Positron Emission Tomography (PET) < Single
Photon Emission CT (SPECT) iz X % = K tHI
FTATESR (R B2 AV e BEICED £ T,

FEwmotEL L IICE DAMANERI LTV S,

—REEC X m RO RIEELE - SHIREL PO E L
REHOFBR(RI D ETramoNS, KL T

* R ERR AR
e [+ TRSRA
ZH 246 19H
BRI 248 24 H

FIRIERA | BREHE X #T1E 6-7-1 (8 160)
FRERKFZFR
OHE A X

TR bt S g EAECER LzT 7 a
—F LB AN B, SEEE O, EREED
# L SDAT H# (c N-isopropyl-p-['231]iodoam-
phetamin (IMP) # v /= SPECT % #jiti L, KX
HERJSFT LR ER IS T B MO A ERS LT
3 o BRI > W CRENICIRET & iz 7c.

I RR&EIVHE

wHRE, TEIP X-ray CT (2 THRHF D 75 Wi
A IER Il b 18 ] (B4 10 4, &
84, FHER 714193 ) B XU, BIKE
4k - Hachinski’s ischemic score!® « g X-ray CT
(— MRI z &) X vEishicT vy g
< —RUFEHE (SDAT) B# 22 ] (B4 10 4,
Lotk 12 44, VY94 75.5£ 8.1 1%, SPIIRERIIN]
HIZE) TH S,

SPECT & ic Y47z v, BF T4 222 MBq (6
mCi) © IMP % gk L, KAIL LTHK 20
SECREREAIRREED b & CHit& L7z, SPECT{£
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slice I
Schemes of regions of interest (ROIs) in each brain slice for 23[-IMP SPECT
analysis.

Fig. 1

MM HR 2 2 — 4 23EF L ey — 2 v 2tk
i ZLC/75 ROTA Camera (xfa1%)) <, 6° step, 1
FHm20ficT 60 Frmns, 64x64 =Y v
ZCTTF— 2 R WAL, £ 00BN
SCINTIPAC 2400 # v 7-.

RO (ROD) o3 E (Fig. 1) (2%, OM 7 4
VICEAT I A T A R JE 6 mm g O REETTIE R o b
M 5 slice | (OM+24 mm), slice 11 (OM +48 mm),
slice IIT (OM + 54 mm), slice IV (OM+66 mm),
slice V(OM+78mm) ® 5 2 5 4 & &E, slice
I 12/M (CE), slice 11 (2 (4% (BG) « $5E (TH),
slice III iz lower frontal (LF) - {i] 5§ # (TE). %
FEIE (OC) « KERE (BG) « 5K (TH), slice IV i
middle frontal (MF), {AlZASATEZE (TP), slice V i
upper frontal (UF), SEBEHE BF (MS), SHTRZE (PA)
¥ EARFRENL IC B ® 2. % 7z, mean cerebral
hemisphere & L T KK EkE5fE (HE)=(LF+
MF+UF+TE+PA+TP+OC+MS)=-8 # iz,
ROI mk &= X (3 /hf % 7x7 pixels (4.2 cm x 4.2

27 %12 5 (1990)

N

)

V)%VY%’}V‘ -
N <\\’

VY\'

—

slice V

slice II

O

slice 1

cm), 4FEIE % 5x 5 pixels (3.0cmx3.0cm) & L,
Z DM DOET 12 3% 3 pixels (1.8 cmx 1.8 cm) & L
Iz.

EAEOHEICE, ¥ ERMIC Asymmetry
Index (AI)=[(R—L)/(R+L)]x 100 (%) (R: Right
side, L: Left side) # i\, BOEBKICBIT S 1 &
7 iz o IMP 45 count (Al 2 @i dH
LA 7 OF-HE) 2 RA L THS R 2 fE 2,
BEEBE LY BH sz Al fH © mean+2SD
DEENDEELFREBEREL LI, A7 52
ZA7IEMEM KT, Al <4+ 2447
FANEM K TRZRT.

1. & 3

1. SDAT 22 fE|DAI (Table 1)

SDAT &% 22 flic 1) 5 KEGH-ER RIFT & /Mi%
RETO Al BEEERE 18 flickiTs Al O
Y L B REEY Y. BECH LG EFox
Fli, BERREH SH 57z mean+2SD n A
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SD

*values more than 2SD from control mean

1.39

Table 1 Asymmetry indices (Als) of selected ROIs in each patient
with senile dementia of Alzheimer type (SDAT)

Case No CE LF MF UF TE PA TP MS oC BG TH HE
1 4.98* —6.37* —9.69* —9.65* 0.598 1.82 —7.10+ —3.32 0.309 1.54 —235 —3.98*
2 —7.07* 3.25 1.11 7.29* 9.58* 9.01* 282 7.44* —1.45 2.48 2.48 4.56*
3 =310 4.19 3.24* 0675 548 —0.975 8.96* 0.197 007 —192 —-530* 2.6l
4 262 6.15*  7.39* 7.88* 3.53 5.68* 827 1.5 223 —0.493 4.07* S5.21*
5 —3.24 5.79*  3.59* 3.89 9.21*  0.795 2.69 448 —140 —3.31 0.324  3.39*
6 1.03 3.99 0.360 475 -—3.16 8.98* —1.80 431 —1.50 —1.63 —2.23 1.82
7 1.25 —0.694 —1.63 —423 —4.10 —6.71* —430 —2.64 —0.218 —7.19 —395 —2.95*
8 —0476 1.58 277 —0.872 —0.753 —3.03* —7.15* —0485 0.278 —0.140 —1.55 —0.897
9 0.351 —2.26 1.32 —2.92 2.56 7.16* 1.17 5.01 —3.34 0.000 0.882 0.870

10 1.82 —1.96 5.01* 2,58 11.79* 10.10*  5.65* 3.26 —1.41 7.43 5.18*  4.11*
11 0.387 050 —1.29 —3.81 —259 —3.54* —287 —145 —1.52 —-244 —0.070 —2.04*
12 —1.34 4.75 0.814 1.8 —0.390 7.62* —1.01 486 —2.27 142 —1.08 1.80
13 —2.50 6.01*  6.35* 8.50* 6.98* 7.06* 7.56* 6.64* 1.50 3.07 —1.6l1 6.10*
14 0.544  1.26 3.55% 212 —439 -—234 —1.02 -—-291 —0567 0585 3.00 —0.556
15 1.12 2.18 4.57*  8.44* 478 8.24*  0.961 1.68 —0.698 4.64 2.58 3.62*%
16 —0.751 2.28 290 293 345 1.95 —1.37 5.73* —0.896 3.42 1.60 1.16
17 .71 —7.66* —12.6* —11.4* —11.3* —10.7* —6.41* —229 -—-0.521 —1.78 —3.21 —7.50*
18 274 —1.99 —4.58* —1.67 —3.59 —7.63* —6.41* —359 —131 —2.64 —2.84 —3.73*
19 5.55* —6.06* —7.15* —2.52 —152% —12.2* —149* -S5.2] 1.53 —2.82 —-197 -—7.30*
20 —0.808 0.816 079 —399 —8.65* —1.60 —1.83 —243 —0238 —738 —1.13 —2.04*
21 0.304 1.48 295 0.118 —3.22 —6.67 10.3 —3.26 0.835 5.71 3.74% —2.11*
22 —-0.334 —0.578 —6.85* —5.00 1.55 4.18* 271 5.59* —0.737 —-5.71 1.24 0.066
Mean+SD of 18 control cases
Mean —-0.426 0.520 0.087 0.805 0.896 1.260 0.393 0.632 —0.111 0.226 —0.741  0.506
2.02 243 2.7 2.65 2.51 2.31

1.91 1.81 3.82 2.22 1.15

CE: Cerebellum, LF: Lower frontal, MF: Middle frontal, UF: Upper frontal, TE: Temporal, PA: Parietal,
TP: Temporoparietal, MS: Motor-sensory, OC: Occipital, BG: Basal Ganglia, TH: Thalamus, HE: Hemisphere.

Table 2 Numbers and percentages of the patients with SDAT showing significant asymmetry

CE LF MF UF TE PA TP MS OC BG TH HE

Al plus type

Number 2 3 9 4 4 9 4 4 0 0 3 6

Percentage (%) 9.1 13,6 409 182 182 409 182 182 O 0 13.6 273
Al minus type

Number 1 3 5 2 3 6 5 0 0 0 1 8

Percentage (%) 45 13.6 227 9.1 136 273 227 O 0 0 4.5 364
Total

Number 3 6 14 6 7 15 9 4 0 0 4 14

Percentage (%) 136 273 636 273 318 68.2 409 182 0 0 18.2 63.6
(N=22)
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ThiHZELERT. EED Al 1 —0.741 220
1.260 DRI HLE L Turi=.

2. ERZEDHEE (Table 2)

EAER RO ERIA b % WAL PA T,
Al 5 2 9fil, Al = 1 + = 6 ffl o> & & 15 4
(68.2%) IR Hh, kW T MF T3 14 4 (63.6%),
HE Tb A ER Z ¥R bhiz. —F, OC
L BG TREAZE LELEFALRLAT, MS
& TH (4 f, 18.2%) X 8 CE 3 4, 13.6%) T
OB ERENRD bk,

3. ERZ0RE (Fig.2)

Al IHEHEZR A L 72 |All 2 EAEOKE &
L L7, EAZER PA (5.7, p<0.001) i T H K
<, v TE (531, p<0.0) ic TEEERL,
BEHOAHMEREZE L O TLEELERLR
Wi, —Fh, ERENEIKMELZ R L CEAL I OC
(1.13) ©, oot CE (1.99), TH (2.38),

151 |Al

10

@\ . - . .

27 % 12 % (1990)

BG (3.08) Tl BB ALEAENED LRI -1z,
4. KR¥BRBATE MHFERICHT S AIORFR
KECEE AT o AL Lo 2k AT )i,

SEBICAOHBENRWE Shi. KRB

13, LF CHIERE r=—0.76 & B b iAo HE

DRHIL, WWTTPIZTr=—0.67 % F i

HE ¢ r=—0.71 *AExBFREz B o, R

#iz BG (r=—0.06), OC (r=—0.10), TH (r=—

0.22) T3 AHEEA R & 4178 A2 - 7o (Table 3).
BLEmWAOHMEE - LF L CEfl Tk

Y=—0.54X+0.35 75 2 BIREHESE Sh, 22 4

th 8 il clFEHs A EAEN RO OLNE

(Fig. 3). ¥3k¥# HE & CE fiTd Y=—0.51X

+0.02 75 % [EYFEMRBE Hh, 22 fld 13 flicE

BREAZENED bRk (Fig 3).

5. BEREREERZE (Table 4)
FEREICBT S AL(H) Pl IO AL (—) 6 4

: T
: : . ) :
; e E : *T* ! k% :*** A s T . E
i R l - l . ¢ 1 P xk NS o . T
—$ NS - N N + - —;— . ’ NSk
A A L
i $ s : : 5 . E3
01— , " ; . . : * Y 3 4 3
CE LF MF UF TE PA TP MS OC BG TH HE
NS : NOT SIGNIFICANT long bar : SDAT Mean
* | P<0.05 short bar : CONTROL Mean
** | P<0.01
*xx | P<0.001
Fig. 2 Degree of asymmetry in each region of the brain. |Al| means the degree of asym-
metry.
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Table 3 Coefficient of correlation between cerebellar Als and those
of selected cortical and subcortical regions

Site LF MF UF TE PA

TP MS oC BG TH HE

r —0.76 —0.55 —0.58

r: coefficient of correlation

CE
Al(%)

X L
=5 ' 0'\\5 NI
' %

-5 Y=-0.54X+0.35
Y=-0.76
N=22
P<0.05

The rectangular box indicates the normal
asymmetry index+2SDs

—0.58 —045 —0.67 —0.65 —0.10 —0.06 —0.22 —0.71
CE
Al(%)
. s
=5 . 0- 5

L] Al(%) HE
\\\ .

TS5 voosix+0.02
y=-0.71
" (N=22
P+ 0.05

Fig. 3 Correlations between Als of cerebellum and those of lower frontal cortex (left)
and those of cereberum hemisphere (right).

Table 4 Correlations between asymmetry of regional
cerebral blood flow (rCBF) in parietal lobe
and asymmetry of language and visuospatial
deficits in patients with SDAT

Language dysfunc- Visuospatial dysfunc-
tion dominant tion dominant
Al (+)
9/22 (40.9%)
Al (—)
6/22 (27.3%) 1/6 (16.7%)

4/9 (44.4%) 0/9 (0%)

3/6 (50%)

DT, SIEEELMED ER & 2R
BEZMCBOIEMNCERT % L, SEREE
RiFi 44.4% T AL (+) I <, H22RERmREE

BERLENZ 50% © Al (=) IS WHFI RS bh .

V. fEfI2R

EF 1. EAZEY 389 v SDAT 4 (71 2,
B, AFiX)
SERFI»OEMIIOBE T MEE D, 1ERD

DY ARSI L. BE, BANRE
A=A TTS HeEEhEREEL,
RE HBAR -HRAT LMD Y, BHEAERICE
HaBhEvEL T 5.

X # CT 38X " MRI T, UMLK
ZTYNEY 2ADBEORAEZ D, HIMLLH
A FTHRE R o, SPECT < i, il
OREEHELEHERE 2 HO & LT3 E NPt ICEE
fe MFIE T 23889 Hh 5 (Fig. 4).

JEFI 2. EAZE% B ol SDAT ] 81 5%, B

%, AFlx)

4, 5SAERTL D SR ES B, 245X 4k
BB LYok, BETE, E/NXE
B2y — AW T25 HEEELELEEL, B
FHLELETLTWS, BICHRWELRKE,
BRAT2ROAFAERDFIRECEESLE
NBELELT 5.

X# CT L0 MRI G, BMEE0EK & pisHE

Presented by Medical*Online



1406 A

27 % 12 2 (1990)

Fig. 4 Case |. Comparison with CT (top row), MRI (second row) and SPECT (bottom
row) in a patient with SDAT showing symmetry of rCBF. CT and MRI (SE
1500/40) demonstrate only moderate brain strophy. SPECT show symmetrically
marked hypoperfusion in parietal and temporal regions.

ETRICTR VIR INER 2 B, MEEICRE
ARG RS h 7 v, SPECT T 3, WifllsEE
DOMFE T, ARATEE & 2R
XL T 1% 5h 5 (Fig. 5).

V. £ B

TNV A 7 —RIRERRC T 5 INPRIRAE
DORF%E, BIfE PET & SPECT » %2 0 ¥ %
B, KBRS 2 BB o 7GR (1REh ok
F, ®HEOM D ShhE 5 A o RIEEE R
FHHE CTOIRT, KFEICHIEHERE~ L # IR 5 R0
BLh — R B TR L S Cn g, L

L, Bl CREA T REtoeqAZEICHEHL,
BRRSER & O 2 > BT D L RO6ND.
A a2 o3 1281-IMP SPECT #{#f L, SDAT
LB B RMMF D LEAZEC >V TRRE &N 7z,
BEBRLIC BT 5 EAEOHE & BEICEYT 5%
#Tix, parietal ISV CHIE, BB LIS EK
¢, temporal {2l 2 C frontal T4 HHE K E W
ffiricd 5. —%, RESEHS/MHCS W TEIES
ENIFLALED LR TV, parietal: tempo-
ral: frontal %0 £ A #E B K & Wi fLiz, Brun
BTk S THIESRIT LY~ A < —JF (AD)
IR 7 vy o A = — MR R ARAE B LR ABE 0
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Fig. 5 Case 2. Comparison with CT (top row), MRI (second row) and SPECT (bottom
row) in a patient with SDAT showing significant asymmetry of rCBF. CT and
MRI (SE 500/30) demonstrate only severe brain atrophy. SPECT show sym-
metrical hypoperfusion in parietal regions and asymmetrical hypoperfusion in
frontal regions (dominant in the right) and cerebellum (dominant in the left).

HB LT WEBALICHY U, JREE L osR WAL
TEAEPELH VW L2 ERLTWS, JRHEE
b & P iBEARET & o B i, McGeer 19 0
18F-fluorodeoxyglucose (FDG) #  v» 7= PET i
IH5RFTEICH LML ERTWE A, KRHT
(X SPECT T & & x e idifi #fiAT 2.4 PET & [ific

REEE LA SIS L T WS Z L2 R LT WS,

La L, Motz L iREE kL o Bz b
RLYGE, O OMBEAY BEICAN L LER
b5, Plrd—MIOREEICZ LV E SRS
B IS B VTR TEAES KX D

Lok, FIRETH 5 parietal R temporal (=
FRESEB B ARSI T L TV S ISR,
BEL.OMEISR 0 K % & % partial volume effect %3 [ 5-
LTwasiewtEbhs i, dosviEAZEOH
BUBUE - BEICH L T, HiC SDAT o JR#l %
FROBRELOBBREHLNICT HLEND S A
SHICHFERRLERELY R L IERAS BLIC R
AL E BRI i 2 7o BRA 7 b o 1P, SDAT
OHBICAHFHEN D RE LD IS B OBEWH
BEOVLEMZRE L TWD B EPETFoN 5.
B RREAR & AE A 5% o %t i T3, Foster 59 A3
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AD #xf% L L7- FDG # W/ PET I T, 3
BEEOHK LWER T AR onEESE, (U5EE, 3
THIE O T MEEAREIER (' CMRglu) 2 KT L, ##
BREITOE L WEF c iAo fIEERE, JEHIET
DX TF &3, IR ED LT 5 fEF T
BEAELAERRON >/ L L, Chase 510,
Haxby &1V X 2 [@kE7% PET oL Roh T
W5, SPECT & {7 ABI%ETH, SEEED
M VER T ARl parietal THFIE T AR SR
Teoicx L, HZEHRMEE O VEER < AR
o parietal TMFK T AR S, BHELD R
LREFE-HLTWA.

ko PET X SPECT # Hv /- SDAT ¥+
LR, WRBIEAL L L TRBEER 2 B Y v,
ISR A A & RIS LT WS b oMLy, L
L, AEIORE TSI VT bR EE 7 i o
EAEVFRLN, LbZoET i KR Lo
TR L lic@ s Tws. ZoADHE
X, JRFTRIIC 13 4% 12 lower frontal, temporoparietal
TH<, KBRPEREH T L Mk BRS Ry &
5. B L7k 9 1/NKT o fRBERE B L Z
LWEHMS, Zo/MRToELAZET SDAT AfE0
degeneration (2 £ 4 D Tix 7 <, KBEPEERN O
@R ICAHIS LT, crossed cerebellar diaschisis
(CCD) L [l k75 KB ARG/ NIMEE 2 A0 L 7o REpRei 75
Podl R X 0, SRR ERIC R R RE L
BeLEzons., SDAT o kNEEICE T 5%
Y, ARHCITRENE S ICEAEL VD
b, EAOKMBECHBEICAECTWS. Lk
2 - T, SPECT TR EEFH L Rx % o/
aeEk i 4, diaschisis @ B2 K1Y, NETR DL
B O3 ERE S L O/MELEFEES LT Rk L
e,

Akiyama 19 3 26 {5l AD iz % L FDG #
v PET 2 647 L, ABFJE & k%, K2k &
INBREER Lo EAZEICADHBEZ Y, AD I
7% CCD LB LT3, Baron 5202k 5T
EINZCCD I L Ty, PET % SPECT
X BIRIED A A, —BEHK L LTo
diaschisis D AEHHES I F G L 7= CCD o E#iEs

27 % 12 % (1990)

IS HER Shic ), JRESNLHEBLER
FIEDRTERE L LT Rl E & 2o, NHE
$2 BV R T Mg HiciREhTwna, L
7L, SDAT D¥R%E 3 —RIARBEER I Bt 35
BT CH Y, CCD oxf S B L LTi3Ek
L7 & Mz T\ 5 R, BEHERED D
CCD o g # KB s hicBa, LFLL—tE
BELE®RT I b0TRAEL, RYPOETICHD
TR RN BR © D58V BB B O RS AR
F¥ic CCD #4833k L, R Lk CCD 2|
LTRONZFEEV D IFCERETRETH 5.
PLED X 5iz, SPECT # H\vT SDAT » kfiK
ERIFT R /MR IC B 1T 5 IR0 AAZEICHE L
TR EMA T, PEkEEHS L L THbhTE
TN, TNERO R LEREE T HTDH Y,
SDAT i THF & h 2 BUHESNRELF T 5
HHICH L, MEROERHEALELEZ S
y i 1Y el

VI. &% iz

SDAT H# 22 il X UMl 18 4ic IMP
SPECT ##fi L, MMt 4 2 B L CEEM
A E A .

I FEAEOMMAFE F, PA (68.2%), KW
< MF (63.6%) T <, OC X1 BG Tiikn
7. #1-, CE T3 13.6% OREFIAH & kidi
L.

2. KEAFEOKE S, PA(AL=57T), KW
< TE (5.31) TX x <, OC (1.13), TH (2.38) i
Z, /MK (1.99) TREBREAZEIRD LR
-7z,

3. KEMER &/MREERIC BT 2 EAZEO B
i 2EICADHB E Ry, #ic lower frontal ©
i r=—0.76 LBWEOMHBEEE L.

4. KA LERGER L o B% T, £0 PA
o MBI i3 F3EEE R <, A0 PA o fu
(KT Bl R ZE IR AN E 235 < BB b vz,

X B
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Summary

Asymmetry of Cerebral Blood Flow in Patients with Senile Dementia
of Alzheimer Type by SPECT Using 1-123 IMP

Hisayuki ARAI*, Haruo HANYU*, Yasutaka KoBAYASHI*, Nobuyoshi HATANO*,
Hideyo KATSUNUMA*, Takanari SUzUKI** and Saburo AMINO**

* Departments of Geriatric Medicine and ** Radiology, Tokyo Medical College

Regional cerebral blood flow (rCBF) was deter-
mined by single photon emission CT (SPECT)
with N-isopropyl-p-[123I]Jiodoamphetamine in 22
patients with clinically diagnosed senile dementia
of Alzheimer type (SDAT) and in 18 age matched
controls. We calculated asymmetry indices (Als)
of rCBF for matched right-left regions of interest.

rCBF of parietal lobe in SDAT patients was
significantly most laterally asymmetrycal, but the
least in occipital lobe. Lateral asymmetry of rCBF
in SDAT patients correlated with asymmetry of
language and visuospatial functions; decreased
rCBF in the left parietal lobe was associated with

language dysfunction, and that in the right parietal
lobe, with visuospatial dysfunction. Furthermore
cerebellar Als correlated negatively with those of
the cerebral hemisphere and lower frontal region
in SDAT patients.

The results demonstrate that rCBF measurement
by 123[-IMP SPECT is useful to detect lateral
asymmetry in reduction of rCBF in SDAT.

Key words: N-isopropyl-p-[!23I]Jiodoampheta-
mine, single photon emission computed tomog-
raphy, senile dementia of Alzheimer type,
asymmetry, crossed cerebellar diaschisis.
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