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201TICl % Bl % 12{#f8 L, circumferential profile (CP) curve 3l TEEMIZHRI L. () @%F @=9)
D 2 FAED CPcurve * i Lic & 2 AFICEEZ RO Ao, Q) DFFERE 0=32) LB\ TRHE
F S ER L7z CP curve # BT “severity score” |2 L D EFfliL7c. FO0#EE, S mMTERESKD)
LBt (D LMo T HREDE dD T3, FhEh 83%, 91% & BE (ZI-BMIPP 0 £ KT X)
WL, MAEBRRRTYERMTE ) T EM QEEOERE T IZIFE L) B 74% &&5ho1k.

2 fE L 1, “severity score” T, IH LI B IO ELORIcHE Z 2% B 3, 12[-BMIPP score/
201TICl score fix 11> I> III D JEICKTH - 7= (p<0.05). 2 %MD “‘severity score” @ & #it+ 5 =

EVEFOHOFECERTHSS L EL bR,

I # B

DR IS B W T EMIEE D AR LA
ZIRAX—JREh->TEY, BOBLFEN
TREFBAE I EShTws tEZEXZLRATY
LA, LIzt o TOH 0 g Mg 438 o fF i 4
FORBEBEOREL M T2 52 THELEX
bhs. &hbiIFEmELEE R LEE
BWO IZHOWTR RN A A —Y v 7, K
DT 2 & 0ff O viability % FH LE 2 HEE LT
HfFEh 5. BRI S h i f-methyl-p-iodo-
phenylpentadecanoic acid (123I) [LL T, BMIPP] i3,
ek o 2ITICL[LLT, TI] 23000 fu i o FF {3
RAEhzoiext LR AHENERRE 2 FHE L
* R THRARBPIR
ZHS54E12 524 H
BimZM 64T 1LA
BIRIGRSG B R RCHE BT 3-246 (B 501-62)

FETHRIEBE AR

X A £ 5

(B2 31: 1167-1175, 1994)

BoEHE LTEREATE YD, MITHED
FHEic b TV, LaLl, RARARS
AT H 2 Wik, circumferential profile (CP)
analysis Z W2 BFHTIE LA ET V.
SEbhbhiE, EFQREE bl g
FE L% L LT BMIPP & Tl # 2§ 2 B0
Hic#hE L, BoBnn CPcurve & {ERL L THe
Beat L. &I QUFHHEBRFICIVTD
Briz2ifEzikE L, Bohikcoxon CP
curve Lt DEHHE PO DT L BERL,
“severity score” ko 5 Z L IZk vV EEMIC
ITHROFE L HIC X 28R E R L.
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1) fEEER

BMIPP ooxtg & LTIZ BEfE & L COVRBMR R
EEMR « BAEFTR - DER - EXER, X UMl
EMFHAPOIER & &k & 0@ B (volun-
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teer) 9 4] B0£103%) TH 5. —KF TLixRloEs
EHrxpL L, BRHETH (BE3H - &kiE4
B, 4117 %) LESHATE 106 (BHESH - &
HESHF, 55+6%) TH 5.

2) LFEEBER

JREE < SER « BERTR - DEX - XA - L
RFHRE - DIREFERS X LR 7 — 7 ViR
EIZTWOREE Uiz 324 (BH:256, 4«7
B cHbh, ZONFIIREERIREEISH, TEE
WEG, REFEEIfTHE. Sbiczhbd
T SWE IR B EBIARTE AT (PTCA) % 7213
BB B AR 42 V5 AT (PTCR) 23pRZh L7 T 3%
(6 ) LigM3ic PTCA % 72 i3 EEHR N1 X =
#i (CABG) 23Rz L= IL 8 (11 f7), = LT &k
#i0 PTCA %7213 PTCR 2 RERINT & - 7= 5
LMATHEEMEZHIT Lo tER 2 iz 72 1T
B AS ) L.

2. 5 &

1) fEEEs

2 # i  Ha 7513 BMIPP 111 MBq 2 #7EL,
B E%#120 454 2> & SPECT #: % 10° 2 L 036

mean

1542 27 00 %
m-2SD
s

BMIPP

Fig. 1 Circumferential profile curve on three myo-
cardial 123[-BMIPP SPECT images (two short
axial images and one long axial image) in
healthy volunteer at rest.

AAA: CP curve in this volunteer

—mean: mean CP curve for BMIPP obtained
in the normal volunteers

—m-2SD: mean—2SD CP curve for BMIPP
obtained in the normal volunteers

31 % 10 5 (19%4)

HEp o data IRE L7z, ABRERDAELLLD
2RIl Lo fa A REE T HEAT L7z, —J5 T1Iic B
LT, 83 105% XY BMIPP L @I
B GREIE L. EEERRO 2B o LER
FNZREERGR TITo. B0 Tl iR
DV DHFERE TI1, KHEFE BMIPP {0
ke UCEBAT 3 % o TLEBEG 2 £/
L72?, 2oxGLhs @EERI10F TV
= 2 — & 25 watts FiEHEICTEB AR 2TV,
2 75 watts (2T H EL AR BELES 25T
Tl

g) o)

i
Eﬁwm

(+)

Q\
el I TICI

scom »

"
m’”‘nn

Fig. 2 Circumferential profile curve on three myo-
cardial 201TIC1 SPECT images (two short axial
images and one long axial image) in normal
subject at rest.

AAA: CP curve in this patient

—mean: mean CP curve for TICI obtained in
the normal subjects

—m-2SD: mean—2SD CP curve for TICl
obtained in the normal subject

Type B : "# I-BMIPP uptake < ™TICI uptake
B Type E : '8 I-BMIPP uptake = ®'TICI uptake
Type T : "® I-BMIPP uptake > ®TICI uptake

Fig. 3 Classification of patients with myocardial in-
farction according to the degree of accumu-
lation of 123[-BMIPP and 201TICl on myo-
cardial SPECT at rest.
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OTICI

w].BMIPP

Fig. 4 Myocardial SPECT images using 201TICI

(upper row) and 123]-BMIPP (lower row) in a
patient with antero-septal myocardialinfarction
and successful direct PTCA at acute phase
(case 1, Type B).

I e TR e

TICI

BMIPP

Fig. 5 Circumferential profile curve on three myo-

cardial SPECT images using 201TIC] (A) and
1Z3[.BMIPP (B) in patient with successful
direct PTCA at acute phase (case 1).

The “‘severity score’’, number of the areas with
count less than the curves of mean—2SD on
three images, was compaired between 201TICI
(A) and 123]-BMIPP (B).

oTICH

B.BMIPP

Fig. 6 Myocardial SPECT images using 201TICI]

(upper row) and 123]-BMIPP (lower row) in a
patient with old antero-septal myocardial
infarction (case 2, Type E).

, BMIPP

Fig. 7 Circumferential profile curve on three myo-

cardial SPECT images using 20!TICI (A) and
123[.BMIPP (B) in patient without intervention
(case 2).
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aTIC

“-BMIPP

Fig. 8 Myocardial SPECT images using 201TICI
(upper row) and 123[-BMIPP (lower row) in a
patient with old inferior myocardial infarction
(case 3, Type T).

(<) o

TICI

BMIPP

Fig. 9 Circumferential profile curve on three myo-
cardial SPECT images using 201TICI (A) and
123].BMIPP (B) in patient without intervention
(case 3).

31 % 10 2 (1994)

{43 Butterworth & Wiener 7 4 ) # — | C
AL EE % 4T v, Shepp & Logan 7 4 1% —|2T
W~ FAAR L 7o, (ORISR kil SNC-
SIR TV K= r X — PHBa Y 2 =22 f#
AL,

50 7 U Bl 0 U & DA 4 &
L EE G o B3 0 oD CPcurve 720,
standard curve (3E#5 & —2SD o curve) # 7.

Bl 6 s o J5 1) (ETFRE) 2 OFF L L, X
BistH e 75 2 & LTHER Lie. Eililfgizos
a 180 BE & L THIBERI~ 7" 7 =, TAEHI~~ 1
FREUTHIRL, LREE b & LTtk 45
BEEF 90 BEDFEPHIZ > W THRET L 7 (Fig. 1).

2) DBZERE R

OF B ZERERET, 1 H oM i T ik
(PTCA and/or PTCR) # i 1T L 72 SEH] i >\ T
F, BIEX VA1 A & G L2 AN G+
15 H) iz TI £ BMIPP # 330 35 0 1@ LINIC
A L. THRI I £ 72 3 BB A% O
oAtz FRA L, BMIPP fgix 22 0 7 fidk L
7o TUFE oD BYUTR PO 0 26 C 03 if A7 PR ARt 17 0

1 s H#ICTi#% LT TI & BMIPP o %2 # 5 U5
% i Ule. 1 o> BRUBVE DA BEZE IR 3 12
Pl LeiRE o THEE LY, Jiigk LT 1EMBAN
{C BMIPP {4 & e 1 Hiefg U 72, HRdgde i fe
WAHERE L Rk Sk TAIT - 2. BMIPP {40 i
4l 2 slices & 0 i T 5 fil 1 slice o CP curve
AERR L, M HERES D 557 mean—2SD o
curve X Y F[a]5 4 & NG L T “severity score’
ki,

THZ X - T RO FRE (LHH n=7, 3§
AMFEn=10) X Y mean—2SD o curve # {Epk L
T, [A4EI LT “severity score” # &H, L BMIPP
Ll L 7=, “severity score” 23l 3 TAHE TS
FEiE, #03E% KX\ “severity score” |2 Jilig L,
25% TLATF @© X 9 124 ELiz. BMIPP o “se-
verity score” 73Tl L v 25% DL EKE wvwi oo #
B, Tl J 7 BMIPP Xy 25% DL EAZ i
DETRILL, WEFDOEN2SLLNOL DIFIE
FHELWERIL L.
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3. #EtFEeILE

O N7 F — 2 3 + R (mean £ SD)
THRBL I BEEORE R IS AN
BMIPP L+ Tl o ‘“severity score” {Z > \» T (%
paired t B & 17 - 7=, I~ & BERIC >\ T,
SO OREIC T FRRGE, SEHOEDORIEIC T
unpaired t HiiE & w72, £ HRELR, p<0.05
ERERELAK L.

n. # £

1) @BEXECEHITSRHEEHEDOBMIPP & Tl &
DL

file 3 #1235 W C 5 Az BMIPP o042k o
standard curve (Fig. 1) & Tl %o standard
curve (Fig. 2) # b+ % &, Wi# & mean &
mean—2SD o curve (X IZ(E[RERD /3 Afi & 75 L 7z

2) LEHEEREMICKIT S R BMIPP &

TI & D

O BSE B 32 4 o 42 8 ; BMIPP {§ L, 42
Bl & 7o OB A IRE THRIC I 3 % 3RE % o
WL D 33 D I3 D o “‘severity score” # Ml L 7z,
AT BRI 17 41 (5390), E WA 12 4] (38 %),
T #2341 (9%) Td - 7z (Fig. 3).

3) EHIER

CAEMGI 1] 53 5 Lo, atbqin i B Bl

ALK 6 I #1c PTCA % fi 47 L, ZNiF
1Tk (LAD) $7 o 1009 5% 4213 25% 12 3% L 7=.
it 22 1 o T 3 B % o THER TioR
B~ SRR T 2 380 7223, IR AT L
7z 9EpE BMIPP (<13, TIcH L CIAHH T
FRIE & TR ORI~ RN T & v b ~Tilf B0 A2
iz M- (Fig. 4). Tl o CP curve »» i, D “‘se-
verity score” {3 136 T & v (Fig. 5A), BMIPP o
*“*severity score’ {% 451 T& - 7= (Fig. 5B). 434
LEBRIL L.

[FEBI 2] S2 5% Actk, niikepl e

ABERS 2 70 )Y 02 BTRE OO Lo BESE & R L oA
T ABE L 7 AT AR AT O HERI T 5. L
AEDEP L 729 T O BIARE S T (2 LAD §7
1009, Az Tcdh Y, LR Tk Seg. 2, Seg. 6

< hypokinesis, Seg. 3 < (3 dyskinesis T& - 7.
Fig. 6 o B By fatr 3 kel o Tl g & T B
DAHE BMIPP 813, (3[R B~ 0 A
AR RIE A B 2. [WIER o TI o “severity
score” (3 436 T &» v (Fig. 7A), BMIPP o ‘se-
verity score” (3 501 & (Fig. 7B) (2 F [l kk » kK =
IThole. HPETIHERML LI

(GEGI 31 63 5%Yitk, THERIZE

K LAE6 RIS TRERIJE & FEAE L, Z DIk
DM 7 2 o T2 DA S 7 — 7 VRS A YT ARE
L7z, @RGSR © 3 7 ml Be ks #13 23 10095 phAg
Td Y AEBARA S ORRIMLAT 23 D v e, =
5 < 13 Seg. 7 o hypokinesis & - 7-. Fig. 8
D B B AT 3 eI R o TG e
BHRT 2380 % 2%, T B iR BMIPP 4¢3
HENPBIEICHERUKNT 2380 5 O H TIRFIEH
DT H 7=, [[AEFID Tl o “severity score” |1
333 t& Y (Fig. 9A), BMIPP o “‘severity score”
1330 Td -7z (Fig. 9B). B ETHRIL L 2.

) LHEEBEROMDTHEEHOARLIED

BAIICE D 2 KIEO LR

M Mg 32 fFlic 3¢ TI & BMIPP o 2
KRR X % “severity score” O Idg & 1T - 7.

LREcix BALS 1] (839)) Td v ERLL ] (17%)
T oo, I BEI10 5] (91%) ¢ v, T
L (9%) Td»tz. & 62 LT BRY 2 4
(139%) ¢ & v ERL L] (747%), TR 2 ] (13%)
Td -7 (Fig. 10). £ 72 16 4] T Tlod “se-
verity score” (3 530+720 T& 1, BMIPP (1 702
4950 Td o 7o, L1 fF)<ix TI A3 1354129,
BMIPP 7 454 +315 Td »7-. HIL#E 15 f]Tix Tl
»s 897--628, BMIPP 75 874510 T & » 7. £
& & L Tlx 5664621, BMIPP {3 697 +575
» Y, BMIPP o “‘severity score” 7 K X 7 - 7=
WA o7z, Tl & BMIPP o) “severity
score” (LA W E OO HENTE o 2
BRI O 2 Td b, BRI T 1 & LR ©
Tl L BMIPP zh ZhFE#EE B 2 (Fig. 11),

L Leds e, 1ol 11 #[] © BMIPP “se-
verity score”’ /Tl *‘severity score” D a & % &, 1
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Successful PTCA and/or
I PTCR in acute phase
n=6

Successful PTCA or
II CABG in chronic phase
n=11

Unsuccessful PTCA and/or
Il PTCR in acute phase plus
Intervention (—)

n=15

Type T
13%

] Type B : '* [-BMIPP uptake < ?'TICI uptake

B Type E : '# [-BMIPP uptake = *'TICI uptake

Y4 Type T . '¥ [-BMIPP uptake > "'TICI uptake
p P

Fig. 10 Types of mismatch between 123[-BMIPP and 2°'TICI in patient with successful
recanalization and without recanalization.

BMIPP score
~~TICl score P<0.05
NS 240 F " P<003 P<0.02 !
r 1 Lj L] 1
NS P<0.03
r NS i 1 230 F
r L[]
NS P<0.001
- " 1 220 -
P<001 NS -2
score ] T ) T ] 1 °
200 E
oL 1
b8 712886
2000 | 8.0 | | s
£ o
60 | o
so | s
pam—
1000 | a0 }
L]
L]
30 f
L[]
20 b o {86209
— 8 s meSD K
- o = 107£0 69
0 B mes0
. 1 S|
TICI BMIPP  TICI BMIPP  TICI BMIPP 0 £
I 11 i}
[ ful PTCA / T t =
Myocardial i ¢ success'ul PTgA andczrsg CR ;n acutehpwase M= Mvocardial | : successful PTCA and/or PTCR in acute phase N=6
Infarction - SUccesslY of m chronic phase N=I1 yocardial . ¢ i ccesstul PTCA or CABG n chronic phase N=11
1l © unsuccessful PTCA and/or PTCR in acute phase plus Infarction .
Intervention (- N=15 Il : unsuccessful PTCA and/or PTCR in acute phase plus
Intervention - (N=15
Fig. 11 The ‘‘severity score’ of 20!TICI and !23]- Fig. 12 Ratios of ‘‘severity score’ in !231-BMIPP
BMIPP in patient with successful recanaliza- myocardial SPECT to that in 201TICl myo-
tion and without recanalization. cardial SPECT in the group with successful
reperfusion and in the group with failure of
reperfusion.
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T 1.86-0.96, 11 3 8.71--8.86, 111 ¢ 1.07 +-0.69
L, HERMTHEEEZEY (Fig. 12), 2y
B & OB MLAT R AT A KD L C LR A3 [
L= T g MBIl L CREICRE Wiz

R i

Iv. % %

BMIPP (3 .0 o BE e A & 374 LA 2 8 L
WIGEIT & 0 &0, {3 RRBR 2% K W 72 @ & O FFA
BHeSTEshTnng, T Lo g Ttk Tk
BohmhroEBRPEOR L AIREME L > R
HTdhs.

BMIPP & Tl D 14 2 — Y DEHEIc> W TiE, #E
ROBES ICLIERHEah TwWa ERY, LiE
LIZ#E» LS. 24 BMIPP 23 (it a e+
L2HHKTHY, —HD T2 Mz KL Twvwb
EWIRE ST LDERTVWL O THS. bDh
HbHULOKREF T, Fig. 3 I1RT 28 COMRIZER
HRE 32 i 35T BMIPP 0 45 R AIC T 33 L v
B3 53% T & v, BMIPP & TI o> SEFEEREE 23
HLLWER 38, TIOHEBIKTFAELN TH
9% Th 1. ZAITAME IMHEA R OB
B0 L F RO TD > 7. 3 HERR
i BLECHE T & o 72 A3, circumferential profile
curve analysis # Jf] v 72 & 8L 2> > ERIVHIE &
1T TR T b R DOFERTH > 7. AKWFSET
JH 7= “‘severity score” o 2 ¥ ff o F EHIEIC
SWTEH AL OB 7 vz, SRIOKRE T
5% koL E 2. ZoRllzbhb
AL A3 IE % volunteer 7> &, 3k ® 7=z BMIPP o CP
curve @ 2SD DIES RO THI 25% TH -1
HECIHZLDTHS. 4RO HHIERIE
6 OREHIFGE 2 & OREHE, bhbh ofiEflT
(3 B BRI o EFNC 8304 & /RO
10 LRI B IC A b M. E B T
— I BRI o T EBIOEIA A3 <
Ko LERTws. La UERNICE > Tl &
KRB OYGEIIRRZELH V), bhbhOfEF O
i LRI CABG 217572 8 3 212 LR

B oOUGE A, B 2 BRIZRFHIL b - 7.

2L LTBRIZ 2L 1760 BiEr» s RE
FCoONEE 754109 A ThH Yy, —F, ER
PR U 12400 2334353 HTHh 7=, BEI
DFBHIEED > AT HEICEEEI o 1.
R TRIG3PloARTHY, 4434559 0HTh
27,

Wl TeffE o> type & M TRIEHT O 2> W
TR+ % & Fig. 10158 L7 2 & < 2o i
FIHEMTIC R L TR BRI 839, TH Y,
@RISR L ITEET L BRIOLY, LT
b ol MATHEMAEIIE & KRfTH % &b
T EERRLEVWERTH-7Z. Zh
3 MLAT R AR TN I X 0 fLFE 23 [EE L < b ARHRR
RFOFEE R L TV a2 REEZRL TR Y, £
BREFADOFERLAETH - 2. ThDD
stunned myocardium!® %, % v (3 hibernation »
JifEx BMIPP 23t b2 Two Z k& it L Bb
ha.

S TRE64]ic > v T, SPECT MRERI# I
MAT L 7 S AT R & 0 A9 1 9 A % 0B
ARIEFEHT R <, HIBEBIRICEiFR%Enm <,
ki b FEREOE oD 3IFTH Y, £
BIRBRITH 7. 2D H b THRT LR E
HHLEDR L BITH Y, o 2 FlidEBARTE
Ot &R L2, MmEL Tl o,
Z o 3 Hilix stunned myocardium # 5L L Tuw % &
Bbh s, FEEBIMRIC 75% DL Eo R4 %2 38
o 3plc, ZorbL2HERBRITHH . %
UCRRAEREF 3B L & 759 L HiMigETdH -
2. 20O H 1Lk b RELD - 12h3,
CP curve TH % L “severity score™ 75 Jeff# 71< L
TW5 DR HFIEEBIREE TH Y, kDS T
F2HMETEE A o o | FliEEEBIR
EEC LB RN AR RO ERITH o 7z,

BBETRHEZRLE3FADOFERALE LT, fEF3IiC
RLIZ LK 2l 2 iR THROMRM & L E
FAMBEGY V72 2 LI X 20 IMEDS
AR LEZONS., ZOERMDEEE LT
BMIPP o 5 7 — L ~D BITD Ui, H 5Vt
123] L 201T] ) = 1 )L ¥ — DFEWIC X 5] gEfE
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EZibhiz.

¥ 7= # D “severity score” [ZHOWT K HIL TH
5L, Fige 11 ITRFT LR TH--. 1L
T 7 (e oy e 7 R Bh 1l <1, “severity score™ 70,
HHETIEEEICTTIRICH L THET T AW
DINSWETH Y, MATHREM Ol & L Tit—
i BMIPP §, FHl T & % L lbhs. L,
BMIPP “‘severity score’’/TI “‘severity score’ # 7

LI~ B < 35 2% 2 320 (Fig. 12), My

[E]{E@?E‘t;,ﬁet LT 2RO E 25 Z E0FEH
nTFETHD LEDONS.
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Summary

Comparison between 2’ I-BMIPP and 2'TIC]l Myocardial Imaging
by Circumferential Profile Analysis in Patients
with Myocardial Infarction
—Evaluation of Effects of Vascular Reconstruction
in Patients with Myocardial Infarction—

Yukio OHsumi, Tadashi WATANABE and Toshihiko NAGANO

Department of Medicine, Hashima City Hospital

We quantitatively evaluated the effects of vas-
cular reconstruction according to the stage by
123[.BMIPP and 20'TIC] using circumferential
profile (CP) curve method in patients with myo-
cardial infarction. (1) Comparison of the CP
curves for the two nuclides in normal volunteers
(n=9) showed no difference in distribution. (2) In
patient with myocardial infarction (n=32) the
severity score was evaluated using the CP curves
obtained in the normal volunteers. Type B (marked
decrease in 123[-BMIPP accumulation) accounted
for 839 in the group in whom vascular recon-
struction was performed in the acute stage (Group
I) and 919 in the group in whom vascular recon-
struction was performed in the chronic stage
(Group I1). On the other hand, type E (similar

accumulation between the two nuclides) accounted
for 799 in the group in whom vascular recon-
struction was unsuccessful or was not performed
(Group III). The severity score for each nuclide
did not significantly differ among Group I, II and
I11. The 123[-BMIPP/201TICI ratio was the highest
in Group II, followed in order by Group I and
Group III (p <0.05). The assessment of the ratio of
“severity scores’’ for both nuclides is considered to
be useful for evaluation of the surviving myo-
cardium, rather than the assessment of a single
nuclide.

Key words: f-methyl-p-iodophenyl-pentade-
canoic acid (123[-BMIPP), 20'TICI, Myocardial
infarction, SPECT, Circumferential profile ana-
lysis.
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