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Relationship between Redistribution rate (RD
rate) of '“I-IMP SPECT and Prognosis by
Barthel Index in Cerebral Infarction

Nobuyoshi Fukumitsu", Shigeyuki Ogi",
Masayuki Uchiyama'’, Yutaka Mori",
Kenji Kawakami'’, Satoshi Miyano?,
Kiyoshi Mashio”and Itaru Takehara?

A comparative study of RD rate and the Barthel index was
performed in 26 patients who had cerebral infarction. On '’
IMP SPECT, the RD rate was calculated as follows, RD rate
= (I-I1)/ 1x 100(%). (1= (B-A)/B, where A is the mean
count of the low density area (LDA)on brain CT on the early
image and B the mean count of the opposite portion of LDA,
on the early image. IT = (B'-A')/B’, where A’ is the mean count
of the LDA on the delayed image and B' is the mean count
of the opposte portion of the LDA on the delayed image. A
Barthel index (A B. I.) was defined as follows: A B. L. = B,
L. (post-rehabilitation)-B. I. (pre-rehabilitation). In the group
with B. I. (pre rehabilitation) < 85, the RD rate and A B. 1.
were well correlated. In the group with B. I. (pre-
rehabilitation) = 85, the RD rate and A B. L. were not corre-
lated. This result suggests that the RD rate might be useful
in predicting prognosis and selecting the principle of therapy.
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Winchell 512 X o THI% & NL7zN-isopropyl-p-['*1]
iodoamphetamine (IMP) (&, J& BT AXILHE 5345 i & 3Rt 4 %
ENZZANOSPECT FFGHEESE L & L CIL < BEZ# 2
SNTw5E. IMPOWIEAGAR LR P I I | F 4 22,
F7:, BSHBERRERT 5 VbW ABESAREHITD
LB ENHLENTVENS, ZOFSHEOERIZOVT
M Dviability & OBIEAGH L SN TV 575, ZOFEMIIC
AR 5% 5312 hbivbiud, YY) 5F—3 3 VR
[Z'P-IMP SPECT % J61T L, ZOFSAAOEEL YY)
F—Ya YHBEOBEOHEEESELFML, T2
ZEIZED, UNE)F— 3 YEiDOB-IMP SPECTD
MR & oA OEIEL OV THRET L 72,

WRETE, KB

1. W8

JANEN) F— 3 CRIOREZE (R AR EE &) BE
6Bl 2R e L7z, 5 bbiri, BH46l, &i126iTE
Hii1d31-885% (F3563.8 + 14.25%) Th o7z, SED HHREE
TOMRI 1 ERUAOZEORERIZ % <, 1 7 AUA
DEZYEH 5 B, ThLIEOBHENR1HITH o7z, CTDlow
density area (LARLDA) (2 —F L 723867 & il o0 IE &R 07 &
DAy B RT 5700, BLOEE (LEROL OFFED
W% 7 7 SR L ST 2R 133 80 & BRAth L 7-.
2. Ak

'PL-IMP(111MBq) % ##E L, 30574 (Zearly image, 5 B
il #% 12 delayed image @ SPECTIZ 22 L, oAM=
(Redistribution rate : LABRD rate) # & L72. RD rateld &
DEHITEFLASS2W Fhb early image TR
VAT 2 N2 BAERCTOLDAD UL —F L A-EhIc 5 ¥ 2
x5 E7 LVOROIZXEL, TDHY ¥ b %count A,
Al OO A 7 > * % count B & L Tl =(count B-count
A)/count BZ3RK®, KiZdelayed image THE—DEHALIZ, [F
FRICROTRFRE L, FDh 7~ MY bbeount A', count B'
& B, I =(count B'-count A')/count B'Z 3K 7. Z D &
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early image

| =(B-A)/B

RD rate

delayed image

Il =(B"-A")/B'

Redistribution rate (RD rate)=(I-11)/1 x 100 (%) Fig.1 Definition of redistribution

rate (RD rate) calculated from

early and delayed images.

h, RDrate =(I-I1)/1 x 100(%) & &K L 7= (Fig.1). 7=,
HEBEEBICBNTINE)T—2a Y EHfTLE. Y
NE) T =3 JITIIEERE, EERE, SEImELT
o 7z, ABEhs &SRR TBarthel index (LA F N FNB.1.
(pre), B.L(post)) ZlEL, ZNEXABLEEHKL .
Barthel index (3, [MZErt & O B EESNE(ADL) 5HfiE:
12THY, 10HE»S 2 5FHERETH Y, 0~10050H
TiHliZ17T) b DO TH A, BlL(pre) DIEL Y, ARE(B.L
(pre)< 85) L BE#:(B.L (pre)2 85) D 2 BEIC/4H L, MEEICH
W, I, II, RD rate&B.1(post) B & U'AB.LOFREIREFRIC
DWTHRE L7z, F/o, MABRHETFHREOBBREHS -
129 H7:DIZCTOLDAD#HE, #, HmE=H0EEEnEh
PIEL, WIFhh12Th 2cm%EHE2Z 5 D D% large type,
WIS 2emEBZ RV D% small type &40 L, AR,
BEEDMEEIZ B\ TlijtypelZ 17 AB.1 (post), AB.LDAE
EOFEZOWTHI L.
3. KB

i L7258 I XGEMHT A 7 1 HIVHELZ & — 1 L400AC
TIMICLEGPI ) A — % % %7 L7z, FWHM =10.0mmT
HBH, % M) vy AL X364 x64. 3081 7L —24, 64
AT w7, 30T — FNUEE T 72, TR NVF— LUk
159keV £20% 1Z3%E L7z, 7L 7 4 )V % |ZButterworth filter
%, BT 4 V% IZRamp filter 2 L7z, WRUEHIE 12
Sorenson ( u =0.067cm-1) % fiv:, BELEHITE AT R D2
7=,
4. fHEHULEE

FHOEZENEFNTHELERFETERL, typel D

ER9E9H25H

FEERE CIEStudent-tHIE X 1TV, p<0.05% b - THE
EHIE LA, 72, MRICBVTB.L (post) 33 & UAB.I. & RD
rate D [A])E AT % 4T o 7.

= R

ATRIEG] & Table 11ZRT. BBV TORFRIILTO
£ THotz. $hbh, Bl(pre)=57.3+32.6, B.L (post)
=744+26.5, AB.L.=17.1£18.6, 1=0.43+0.28, 11=0.26
+0.29, RD rate =46.4 + 84.4, large typel8%l, small type
8HITH o7z, RDrateldBOflE, bwa[HHEIHAHES]
%R LIRERNE 5 Bl Sz, WSREFILFIZBWTIE,
I &B.L (post) DR IZE IZHIBE 3 A I % 725, RDrate &B.I
(post) DI IE (MR § A & % 320072 b D DR ICH
BEoMEEED o ido 72 (Fig2). 7, BomB%%
RL721802 8V TiE, I, ITEB.L (post) DHEIZEIZ, RD
rate &£ B.1 (post) DM I 1EIZHERE 9 A [0 % FR6O 72 b D DR
FHICAE LMD bk o 72 (Fig3).

ABRIZE T B IEPNI2661H1761(65.4%) Th o 72, D17
B 4 BlIZB\VTRD ratelZBDE, VWib A [ HEHSARE
S1ERL7:. B %D 72136 TIEB.L (pre)= 41.1 +
23.1, B.J.(post) =68.9£20.3, AB.I.=27.8£20.3, [=0.52
+0.26, I1=0.28 £0.23, RD rate = 52.5+27.9T& o 7=.
large type 9 4, small type 4 7l T# - 72. RD rate £ B.L (post)
DI, BICHBET 2 EHm %207 b ODFEEHFIIE
BRMBIIED SNk dh o7z (Figd-A), 72, RDrate&
AB.LORIZIE, AB.L =0.54 x RD rate-0.62 (r = 0.75, p<
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Table 1 Summary of 26 cases of cerebral infarction.

case age sex B.l. (pre) | B.l. (post) AB.L RD rate LDA group
1 45 F 42 42 0 5.0 large A
2 67 F 48 98 50 70.7 large A
3 74 F 10 58 48 774 large A
4 37 M 66 71 5 10.8 large A
5 73 M 69 85 16 27.0 large A
6 63 F 25 69 44 59.9 large A
i 79 M 25 28 3 -6.1 large A
8 79 F 25 35 10 34.3 large A
9 55 M 40 36 46 100.0 large A
10 65 M 10 39 29 47.9 large A
11 60 M 7 7 0 -0.1 large A
12 71 F 37 57 20 -43.6 large A
13 79 F 65 93 28 75.6 small A
14 80 F 42 65 23 -255.8 small A
15 77 M 69 74 5 42.5 small A
16 48 M 10 71 61 58.8 small A
17 57 M 55 75 20 72.7 small A
18 68 M 100 100 0 100.0 large B
19 61 F 98 98 0 19.8 large B
20 71 M 100 100 0 2475 large B
21 31 F 86 98 12 76.4 large B
22 88 F 86 91 5 35.3 large B
23 45 M 98 100 2 -4.0 large B
24 67 M 100 100 0 114.0 small B
25 55 M 93 100 7 100.0 small B
26 65 F 85 95 10 140.8 small B
0.01) L MERTHAMICE R LMM % B/, T/, ABL 230% = &l
RLZZEFNZ S PlicB W Tl 5N, FOMEFIORD rateld
WENDHSSLLETH o7 (Figd-B). L»L, I, IIEB.L FEBI 1

(post), AB.LORMICIE, AHERAR%ZED %o 72 (Fig.d-
A,B).

72, B.L(post), AB.ILV§HLIZBWT Hlarge type & small
typeDMIICEEEL RO LI o7,

BEEIZIR ¥ B EEBNE2761 9 51 (33.3%) TH o7z, #D9
Ble 1 BB VTRD ratelZ B DOfE, VbW 2 [HES A
RI2R LIz, BAAERD: 8 BITIIB.I (pre)= 93.5 +
6.9, B.L(post) =97.8+3.2, [=0.28 +0.24, 11 =0.05+
0.24, RDrate=104.3+70.3T& 572, large type 5 ¥, small
type 3 I TH o7z, 1, I, RD rate £B.I (post), AB.I.7H
121, WETEEICHE B AHE 2 38 &b o 72 (Fig.5).

3. A, CTOLDAIZ—E LT, 'S-IMP
SPECT Dearly image T/XiH % 72, delayed image CE&
DHERDIZ, INENF—Y arRirbEEIRETD
D, UNEYTF—a yRIIEEICEE L/, B.IL(pre)=
86, B.I(post) =98, AB.L.=12, 1=0.42, I1=0.10, RD
rate = 76.4 T& - 7= (Fig.6) .

IEfI 2

TAR L. P RBEEIREIRORNIEE. CTOLDAIZ—E
LT, 'I-IMP SPECT®early image T/RKIE% 588, delayed
image CAEEFHM B DI, UNE) F—3 3 VRIOE
ERZEETHD, INY)F—3 a YBICIEPSEICEIE
L7z, B.L(pre) =10, B.L(post) =58, AB.L =48, 1=0.59,
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Fig.2 (A) Correlation between B.l.(post)and I, Il, RD rate of all cases.
(B) Correlation between AB.I. and 1,1I,RD rate of all cases.
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Fig.3 (A) Correlation between B.I.(post)and I,I,RD rate of cases on redistribution phenominon was occurred.
(B) Correlation between AB.I. and 1,II,RD rate of cases on redistribution phenominon was occurred.
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Fig.4 (A) Correlation between B.1. (post)and I, II, RD rate of cases in A group on redistribution phenominon was occurred.
(B) Correlation between AB.1. and |, I, RD rate of cases in A group on redistribution phenominon was occurred.
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Fig.5 (A) Correlation between B.1.(post)and I, I, RD rate of cases in B group on redistribution phenominon was occurred.
(B) Correlation between AB.I. and I, Il, RD rate of cases in B group on redistribution phenominon was occurred.
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(A)early (B)delay (c)er

Fig.6 Case 1. 31 years old, female.

(A)'%I-IMP early image. (B)'®I-IMP delayed image. (C)CT. Low density area was detected at right putamen on the brain CT. On the
early image of '**I-IMP SPECT, a focal defect was detected at the same area. Cn the delayed image of '#I-IMP SPECT, the complete

redistribution of '**|-IMP was detected.
' '-'___"I“
A

~

™
o 1|;"

(A)early (B)delay (c)cT

Fig.7 Case 2. 74 years old, female.

(A)13]-IMP early image. (B)'#I-IMP delayed image. (C)CT. Low density area was detected at the left MCA area on the brain CT. On the
early image of '#|-IMP SPECT, a focal defect was detected at the same area. On the delayed image of '#I-IMP SPECT, the imcomplete
redistribution of '2|-IMP was detected.

11=0.14, RD rate = 77.1 C& o 7z (Fig.7).

I 3 i
45, AR KINEIIR U ORNAEZE, MRI(T256 7 Hi 'BLIMPIILHERRBIFT % 88 5 5 ARSI E TH B Y.

{8) Dhigh intensity arealZ—3 L T, '“I.IMP SPECTDearly FEER, OB TR ICH Y A h, Ladim
image TRIHZ 72, delayed image THOA % FD % H o Wi & AR S OB LB W8, Fouiilkg
2. UNEYT—2a YRIOBEIEETHY, YK A BATANMET (B L, #RER 1 RMBET TEETH
T—varyRICEEERDO L, o7z, Bl (pre)=42, B.L 32, ZOWESHEEERS OB 1 © & L Tdelayed image
(post) =42, AB.L. =0, 1=0.47, 11 =0.45, RD rate=5.0 2B A2 BAMBEIETONLYO, Zhid, early image
T#» -7 (Fig.8). TR & L THEH S N3RS, 4~5SHERIf% Ddelayed

image THEEFER, LWL, BEMGEL LTHE IS
Thb, ZOFMIIIAHLEEXDHS., LrL, ZOHER
I, EEMFHETIX, 25~35ml/100g. A¥/minDfEE T H

EH9E9OH25H 19
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(A)early (B)delay

Fig.8 Case 3. 45 years old, female.

]
!

(CIMRI(T2)

(A)'#I-IMP early image. (B)'®I-IMP delayed image. (C)MRI(T2WI). High intensity area was detected at the right ACA area on the brain
MRI.On the early image of '#I|-IMP SPECT, a focal defect was detected at the same area. On the delayed image of '?|-IMP SPECT, the

redistribution of '#*|-IMP was not detected.

RO LN, EIMIZE Y, BESEOE VT H5E
FIZhaY, 70 THRZGPEETYS L) [ FEelE
FE] & DEGENE 2 B, viabilityDFEBREEZ SR Twa
D12 ILFRET OIRAE (4[] DIRES TIEB.L (pre) ) 243 L
bB.L (post) RPAB.LEHETE 5 LIRS T, IGHEATICTH
THEET B 1 DDIRIEEE LT Tc-HMPAOIZ X ASPECT T
DIFZFRER PRI TEE 88 H5 75 3 > F #2 D Barthel index &
M Z DL Lo - HENDH B9, bbb, 'BLIMP
SPECTOHGMBRIZER L, BOAHLLEBRNICER
TA5ZEICE o TIREEBEDREAE, 75 ICiEEE
JEDFEFHDOHE I #I-IMP SPECTAHYE A TH % D Rat A%
BLEZI-.

7z, W|EFECELTD, early image, delayed image
&2 [AFRIETRED, 1 [EOARET S % 5 iFearly image,
delayed image® 9 b, &H 56 & BINTRE D, EREOR
BEHETHL Vo LBEAP ORIV ELBbN S,

AR, BEEL 2BRICHE L 2B EIL, SREGIESHTHRE
L723854, B (pre) DEVVERITIX, AB.LOHLY 5 2 #ifH
bR Ao S CRE SN, ENAHEEDviability & T
5IRT, RESHERLEEZONIDOTHE, 4HD
ETTIE, B.L(pre) DE% &S T2 BIZE LTS, 20 H
v MAZEOHENICE L TIE, 4%, S5ICEMLEP
L, itz E75LEbh5.

AFD) L, BOMBIRERDIIEFTIE, RDrateB.L
(post) DR IZ§5\ AHBEMETR % 328, RD rate & AB.L ORI I3
HELRHMEEZRD. L7227, RDrateldiG#EIZHT 5
FREEIHKSEHTHHLEDNRS, LAL, I, Iidw
FTNHB.1 (post) PAB.L & FNHEMTIIME 2 DT, Fik
HEEIWEAT T EEBbNS, LELY, ABOESICH LT
1, early image & delayed image® 2 [E4#{% %17V, RD rate
FEHMTAIEPNLELEDNS, T/, ABLABOLE L

20

ALZHECEFMRAD | L H%E L7234, RDrated
ABLO—REVFF X D, RDratel55L EAWAE L 25, RD
rateDSSSKIMDIEIFNR DB F ) IIFFTE R WREFIT L,
IBRAEDEEIN ) FPROEMOFEIIAHE, WeTT~
SELEDLND,

RIZ, BEED ) b, EOAHRL RO TIAL, 1,
RD rate £B.L (post), AB.L & @OIZHBEZ 2O, Tl

FEDBEN S, PIIMP SPECTIE, ABEICBNTOAIThI
AREMELEDLDNG., BETHMZRO R WHEE LT
1%, BHEFIZBIT BB (post), ABLOEISRNZ LI2L 3
boEBEbh, BEiZearly imagelXMITEZ KL L, de-
layed image S MDA HERLEHES ML L TWd Evio s
b H IO BETIBLIMP SPECT % HifT3 5 BB
I3, BAICE T ARG ZER L T, delayed imageD A T+
FEBEZONE. LIL, ZOHIZOWTIZSEEILE
Bz L, PL-IMP SPECTDBIGEIF 2DV THETT 5
VENHLEEbNAS.

F7z, AR, BHWITNIIBWT LRI % 500 7 5%
MFAOKRE S LFHREF—CEPHBEEZRDTELT, 20D
HICELTY, SREFZSHICHERL, MFZET AL
BHbha,

S5EINCBNTHEBSAIR | % B 75, i"ﬁiﬁ#ﬁiﬁ%‘:@
HETHEFERERIIOVWTIEIRHELEREZ ., BEICEIR
FERE DEF BB I UM MR ZE & DRgS1) %, ﬂflﬁ%l?%im“
T HEAL, EEAFNLISEVCIEAE TV B S,
TAPALOBEE LTV LV 8EL 55995, 4RO
MRETTWE, o0& & Lo, SHESHEEYRDS
Bilix, WIFN LB T, CTTRERIEHTH D, ABL
BWFNH30LU T Chorz, MEGHIREDE L AHED 1
DOREE LT, EICNEREIEET, SFIEImER
BIZH o128, CTOLDAZZE L TR WEERIIZBWT
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