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ZENTEDSET, EEHBITEICODVWTEHE
DERED V. 22 TEHEDUDLILLGE % 99
BICHEL, TRhEROMMPEREREZFET
52 ET, BMIPP Ly v F 77714 BLUE
BEMTIOHY Y F 79 7 1 % EBMIEEM
L, FBFCBEES) T2 L THLVAA
LN D DEDRE L.
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AL T MO R 24 BITHERIE, BRIBMEL
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A3, BLSEE8BITH Y, 3BIREA 4,
2EIREN N BITH D, FHERIL 654185 5%
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BMIPP % 111 MBq #7E L, # 20 %1412 SPECT
iR L.

TIOEA A=Y Y ZI3ZBEBICL Yy FI L
% B> Bruce & A V2 i modified Bruce 12 T%
BRGEBAM LTV, RAEBRAMRFICTI & 74-
111 MBq % #E L 714 1| s BB & kb L 7c.
ZD%KI10-15 7 TREE 2, 3 Rl i% 1 EER
@ SPECT g & #fg L 7-.

SPECT f§IIE LAV F—LH I A — ¥ %%
#EL7-HARIMSEEER F >~ H A T (G.E. #H5
Starcam3000) % iV, RAO 45 BE*5H LPO 45 FE
FT308 X302 HMTIBOEDT— ¥ X IT-
7. FHERCIE $ 9 Hanning Filter TRIALHE % 1T o
7ok, PREIREWTHTE (R 2 BHERC L, D\ CHzE,
BB (%2 MERL L7z, v C—E 0GB 1%
I, LREELEREREL, EREISATA
A% A & PUEHR L T 15X40 pixel @ array
map Z{ERE L, ZICELLMA (Bull’s eye) R
DIER L 7.

TP & L T BMIPP #FIHE, TIE
BAEME, EEEDOL SPECTRIZBWVT, (LR
MISEEEHERE2 S, FREELELICOV
TIIRIRE, hhE, T2 TRE, MIBEC 4555 L sadhkr
B1gh s, FRENIIOWTERBOIERE % 4 R
\Z, normal=3, reduced=2, severely reduced=1,
defect=0 & L TAa 7L 7.

KICEEMFHMi & LT, array map % HLEMET
fili & XFIE$ B0 EB, HoRER &L EERIC 3 45l
L, Hoip e LEEERIE X S IZHTRE, R, % T
BE, IBEIC 4 S5 LT, &5 T 9 HBIISE L
7z. Fig. 1 1321 % Bull’'seyemap TR L7ZHD
THb. RiZZDarraymap LTHREH 7 M %
BT 4X4pixel DIESFEORLHEEEED, 2O
S A 2 100 & LTEDBOOFEEOH
HI4EFEE (% uptake, UL BMIPP O % uptake %*
%BM, Tl 85D b D% %TI-Ex, TI BEZED D
D% %TI-Del L §5)xEH L7/, F &MU
DWW TIBS A DFEIZE L L T Redistribution Index
(RI)=%TI-Del — %TI-Ex %, TIZ}E{% & BMIPP &
DIFEHENDFRIZ L L T Discordance Index (DI)=%TI-

32 % 2 %5 (1995)

Anterior

Septa Q
- Lateral

Posterior
Fig. 1 Schematic representation of left ventricular
segments on Bull’s eye map.

Del—%BM % 55 L 7-.

ZhER, HIETHHBOREHAITT &%
uptake, RI, DI & H#L 7.

BEEENI LR SR (LVG) OFTA» S 3 R
2, normal=3, hypokinesis=2, akinesis ¥ 72(%
dyskinesis=1 & L CTAa 7 L L7z, Z%B3HlII>
WTIEBAEED -0 LVG Xfthbh e o 7o,

MEIXEA I TR TITV, —JCALE 76
SHEEHw, E2HBOEOREIZL
Scheffe’s F test & w27z,

Iv. #% )

1. REFHEE % uptake
BEMAITIT L BBM L L (HIE LTV (R
27 3:83.74£92, AIT7 2:723%+11.7, 22T
1:525+122, A7 0:46.7+12.3). F7-%TI-
Ex, %TI-Del (I22WTH L {HIELTHBY (TI-Ex
A7 3:777497, A3AT7 2:67.4+11.0, A3
7 1:50.5+10.0, A3 7 0:40.5+9.7) (TI-Del Z
37 3:794+89, AJT72:649+11.2, AT
1:522+11.0, A7 0:429+95), BMIPP ®
HEMAITH 0 OELE 1 DEEOBLIMNE 95%
D EOHEERTHEEI RO LN (Fig.2). L2 L
EH2&bh% )by, FHEOF—1N=F 27
BKELZLDTHo 7.
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%uptake of Tl-stress %uptake of BMIPP

%uptake of TI-delay

Fig. 2
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Comparison between visual score and quantitative
analysis (% uptake), of BMIPP images (a), of
stress Tl images (b), of delayed Tl images (c).

visual score of TI-delay
c

Redistribution index

Discordance index

Fig. 3
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50 1 TNg *
= - I ]1
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10 1 %
0 i %
*: P<0.05
-10 7 NS: not significant
mean + SD
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Redistribution by visual score
a
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20 r, . ]
[ 1T 1
101
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_]0 B
-20 1 *: P<0.05
NS: notsignificant
mean + SD
-30
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Discordance by visual score
b

Comparison between visual score and quantitative
analysis, of Tl redistribution (a), of discordance
between BMIPP and delayed Tl images (b).

2. ROAT7DNEICLZBES T, E# & Redis-

tribution index, Discordance index

AT DFEIL D TIHES M E RIOLETI,
AATDENFKEL L BIFERIBKEL LB
‘A5 o 7zh, RATDOEINEL L HEEMIE
BOAH¥H D E LB R OEFAKECIESD
E, B LEHELAHLEOBICIERIOE
CEEBEVPR O o/, L LILOBERE T
RIDEIEEEDH o 72 (Fig.3). WEMRIT
THMDH D L SNz 34 HEHIZ, RIVED
fE% & BEEA S ld o 7. TEICHERIC
HESADH D E SN 4HBD ) H 1 FHBORI
DEIZIETH o 7.

TIEME(% & BMIPPEOREM A I T DOEIZL
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1007y 17503 + 0.81699x

r=0.788

801

60

401

%uptake of BMIPP

201

%uptake of Tl-stress
a

y = 11.182 + 0.86729x

%uptake of BMIPP

0 20 40 60 80 100
%uptake of Tl-delay
b

Fig. 4 The correlations of % uptake between BMIPP and
stress Tl (a), and between BMIPP and delayed Tl
(b).

LIEMEL DIOKETH, AITOENKELLE
HIIEDIVAEBIIKRELL R BEADDH o7z (—1:
—15.8+9.6, 0:—3.1+8.5, 1:3.1£10.2) (Fig. 3).
BZHEICHEEELRD SN, 35 HBIIHRE
C TI>BMIPP OFERED H B EHIE S NZIZD
Mbod, 4B TDIOENETH-7. D
5L 9HEEAPRH L VIR TRETH 7. T2
HERIZ TIKBMIPP OHTEHEADH 5 LHIE S H
2216 FEBIZ DOV TIIW TN DIOENETH -
7z. DI OMEAEI % % HHIEAS 216 HHISH 130
L%, 20 bhRH DL VIHETEL 62 58
Bd o7z, EIIHADB L, HEMHIZ TI>BMIPP
DOFHBEMNR S N HBUIIBRIB® LHEET
20.1%, $RAMET 16.7% & > 725%, DIAIEIZ % -

32 % 2 %5 (1995)
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wall motion score
b

Fig. 5 Comparison of regional wall motion score by left
ventriculography with BMIPP uptake (a), and
delayed TI uptake (b).

72U BRIB LA 2 T 46.5%, BRLET
25.0% &, BRIBMECHIEZEIC BV CIRBEOHIFEA
Ehol.

3. %BM & %TI-Ex, %TI-Del

%BM & %TI1-Ex, %TI-Del & DHEREIEZ N
Z1 r=0.788, r=0.795 (p<0.001) £ BDOEDE
WIEDABEA A S N7z (Fig. 4). iz R5 k
%BM & %TI-Ex DEFR T y=x DEMH L ) X
FEEHIE L, %TIEx 124 bR %BM D@l %
RYEMAH 572, —H %BM & %TI-Del DR
KBV T y=x DEBOETHIHHT S HOH
HYH, INDPEHLAEH TR LTVDLEEZD
N7z, %TI-Del DB\ (80%< %TI-Del) & Tl
HEHFEHLHEBIR O D7,
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Table 1 Comparison of regional wall motion score by left ventriculography with visual score of BMIPP
and Tl-delay, and with discordance by visual score
g visual score of BMIPP visual score of Tl-delay |Discordance by visual score
3 3|21 ]/0]3]|2]1]0 -1 0 1
2 65 |27 | 4 | 1 | 71|22 3 | 1 74 14
E 29| 8| 4| 3|32 6| 5|1 4 31 9
©
2|1 8 14 | 20 8 5 11 16 4 32 12
201 o | 20 s |
NS NS NS NS
| I | ! L '
x x
o )
:g 10 1 E 10 4
$ §
3 3
*: P<0.05 3 *: P<0.05
c NS: not significant o NS: n; significant
mean + SD mean = SD
-10
1 2 3 -10
wall motion score ! 2 3
a wall motion score
20 T * l * )
“ I NS jlNS | I I
| 20 1 [
é 10
£
[ 4
§ N é 10
° £
8 3 ’
3 5 0 -
8 -10 1 °
*: P<0.05 o
NS: not significant -
mean + SD a -10 *: P<0.05
-20 NS: not significant
1 2 3 mean + SD
wall motion score -20
b 1 2 3
Fig. 6 Comparison of regional wall motion score by left wall motion score
ventriculography with redistribution index (a), b
and discordance index (b). Fig. 7 Comparison of regional wall motion score by left

4. EHEEE %BM, %TI-Del

BEEEN A 27 & %BM L ORIZI, BEEEHR
VI3 E BMIPP DERBTRWEMAR Hh, BEE
BRAIT71 DB (6061167 £E2HHWVIE3D
B (76.2114.5, 80.5+11.6) L DEIZIZHEELEDE
HOHNTAS, ZAaATH2EIOBMICIIEEEIR
RSN o7, %TI-Del & DEIC D FHEOMHE

ventriculography with redistribution index (a),
and discordance index (b), in the mildly hypo-
perfused (50 < %TI-Del < 80) segments except for
septal and inferior areas.

mhdhh, AEELEESHRAITH 1 (60.0£
16.5) £ 2(73.1+13.4), 1 & 3(75.9+12.0) DFERH
TR® L7 (Fig. 5).

HEMIZD BMIPP 8 L U TI BIEG THEHD
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307

y = 3.0017 + 0.28419x
r=0.515
204 N =46

Redistribution index

-201

-30 T T T T T 1
30 20 -10 0 10 20 30
Discordance index
Fig. 8 The correlation between redistribution index and
discordance index in the mildly hypoperfused (50
< %TI-Del< 80) segments except for septal and
inferior areas.

EWILTIE, BEEFHVET LT aHE»H -
7= (Table 1).

5. B2 E®)X 07 & Redistribution Index, Dis-

cordance Index

BEEB)A 37 LRI DI L IE—FEDOREH»R S
N7z B> 72 (Fig. 6).

%TI1-Del 25121Z—F DT (50< %TI-Del <
80), S SIZTIARINDFEE ZF T Vg,
B TRELBRVHIUCRET 5 &, &R T THEM
WHEF EXEBEEDTRVH DD (AT T 1:63
+73, A37 2:3.7+85, A7 3:—02%
5.0), 777 L TIIBEEEPEVIZERIAKE |
% BHAEMAR S N7z (Fig. 7). DI b EESEFHTE W
BERBEOREPREVEHEARONED5(R 2
71:39%13.0, A27 2:—44+95, X373
—8.416.6), FEEIBEEEBIRAITH 1 LIDH
BIZD AR L7z (Fig. 7).

REM L TBEOR L BEEE) L ORMIZIZT—ED
AR S Nk H> o 72 (Table 1).

6. Redistribution Index & Discordance Index

FERS EFUHEBICOWTRI E DIORMIZIEr
=0.515 (p<0.001) DHEZIEDMHEI RS 1,
BOMORENECITE, TeLSEVEmICH S
Z AR & 7 (Fig. 8).

32 % 2 5 (1995)

V. # =

BMIPP & TI DL & e BT S 5
ZET, REYBHVOII AT TR L Y
FWHEPRON/ZT TR, BEHRER
TI BofMEDORROBELIIRD, BRLiER
PIFONE Z EDHERTE/. HEMFFMTIE
L—HDERBOREEHN LI L TR 2
ZoTLEIDIIKL, ZOHETHITERY
WEFHC A MEHFHIREFTDES L 2 2 50D
5. F7ZRI, DID2ODIEEEH VL L TH
DATRTEMOE LR %, HDHREEEFBINIETE
fficE s L% BREMEDYDHS. BT HE
DIEFELSEREN, FEIIFMTE 2 L) I1inh
¥, BEEE)E AHE$ 5 2 & T stunned myocardium
%> Hibernating myocardium @ & 9 %10 BEEH) (3
E v hSviable 0% & ) ERMEICHRINTE S X9
W% BT REE D H B .

€k BMIPP DIERAZEE A EEEH) & & (BT
L2 EDHEINTVE DM, SRIOE NIRRT
THZNDHER SNz, Fig. 7T TREND LI 2
BEREMGTAMET L 72802 (50% < %TI-Del < 80%)
THIEE L TR TEELZRWISSE, TEMORED
KEwv, §4bb5 THIHXBMIPP D#EHEDE
ST LREEEAE A H o2, THHOH
BUIMHIZ R THEEEDIKT L 72 stunned myocar-
dium #HHFRFLLTELZ TV AIREELE
AoN5Y, FLBECMEIIETLTVWTHDH
LB TI #REEL D AEM-UAHEZRL TWAH T
EEbH L. ThH VDWW 2D hibernating myocar-
dium %7RT O DEH S IMAT RN THRERIE
TENE)DEHETHALENHSL. LrL
Redistribution index & Discordance index @ [ (Z1E
M H o7z L & D, BEFO ALENE ML
ERTIDELEZOLNS, DL BB AN
WHEWIEBIMIC S 6 32 EE, REIKFTDH
BMIPP £ AE L, MO 2rORBEEHLHFE
L, FRFICEEFOETLTCNE I NS NI L
oo™, 7272 L TIOBESA & AAID index
DEBREABRY, L3 LHEVERTIZC,
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TEMRFIETI BOMERL-CBREZIRZ T
WLIELTRICERBLTOLLENHL EEZ
bhb.

T 724 M ORGS TIRABMHH O Bt L B % 4
LLLTW5YS, SUMOHEERERZRAE
FESE I BV TR R BB BN AT L 7R
THEEZ BMIPP RIEVRONBZ EDH D,
BMIPP %58 D B D5k S I AKFF L RIE & E
WD EDREEINTE Y, RIBOREIZH
TEDEMIRAE & MR TH LR H 5. KIE
DA% FEMIFEMET 2 2 13T TliiREDIDH
D, Tl & BMIPP ORIED HAE DA Area at Risk
FEMELD) A EERTWBY, KIEOKRELEE
fEL 7KL R LAHKBOEFZ 2 & L5
itk Ezx b, TORBRIIEFEELZET EEX
Lbhs,

F L —H LS & ELLARR T 5 Hikid
Garcia 5™ 12X - TIRIE I N T, 4HTIIIL
C—RRICHWON D L) I o729, & 724
TRHELHAXRZOLODOFEELKALN, b
L — 4 DB OHEFECHHE & LM IC e =1L
TEB L)k orzem, 4@ ELLHFRD
5, 220857 L —HoomnER{LE R
RIHS, SHROBFDPLELZ VL OHORESD
R (A

9, SHIEMAIT L % uptake IZA LN L IE
LOXIIHTAMESTH AL, T2 EIHIES
TRE, FLEERRICE C RO N, FLEERICE L Tk
IEEITHRVEHS RO NBEFDH Y, Do
FLIH DA O SIS B AT IZIER T % uptake
DHAEINARL BB 2 EDH D B, /-
g, FTEREICBTAIESD &L, HEMIMMEICE
WTREINOZEEEZERBLTVWEDIZL, %
uptake CIIHUEMICLE SN EN O EH I T
Wil EZONSL, SHICHEMNA T TIIH
B EERERT S O RS &R D 2 D D%
FBATAITILTVREDIZAF L, %uptakeld
BHOEGOME SN0 L8 SN 8E
ThHh7®, NEWRETIIHENIIERELH
B 7% DI % uptake TIIEFOIEH HIRE DZEH

bEDorudolziMELrHE. TESMAT
BEBRLAHY 2 D DHURDIFZFI & 5 556 DFF O &
NGBS TEHIHERDH 5.

AEIIAEE & 4 BHIZ, array map L TORE
1 b & & 4X4pixel DIE SO HIBDF
Ay P ERWEZD, TOMEDOE )Nl T
% uptake (I KE CEDL Y, Hlx i 1 pixel Z1TD
BEA Ty MWD EBREOREEZTITRTL
% uptake (I2°7% D IXHD %, F-9MlOZTNE
NOFHED ) LS DfEX AV 5 L % uptake
P100% il /cE o THMLTLE D). T2
EBEMFFMCIEEZLHE 9 HBIIHE L T%
uptake % $EiH L7278, S5 CIE# 8 L s
MWRETZ2HEIE, ChODFHHEEEH LT
VBRI IR, NESLFEERATIRED H
b, WL ED L) R EEMBHTH RE T
HDDEHOBFADPLEEEDIE,

RICRIND B & BRED D 5. 4 BRI
1Ei34T > T 2%, Discordance index 23E D
BEDIENEDo7DIE, FNDHIRE, HTEE
WZEMol:2 DL, DTIOHH PLI-BMIPP £ 1
bR T AN F=ARCRIRDEE 2T T
CENHBO—DEEZ LML, 'PI-BMIPP X
DITHIHE L TRIOFZEEZITICC WD, 1]
HIENRLLEIZ % uptake BWRKEWVWEEZ LR
7o, ABNXMEE M L—HE LT 2T xHWwi
N, TOTEDNLT AT LABRAITH B PTe-
hexakis 2-methoxy 2-isobutyl isonitrile (*™Tc-MIBI)
Zfio T BMIPP &xfIb S E4Uid™, TIUZ L 5
ZEENNSL D00 Lk, 7272 MIBID
B a3 O ORELARIC L BB T L D5k
KB RN D 5.

VI. £ & ®

O EREDLS L —H 0% ER
BIZERl 5 o, REMFME X <X
LTBYESLRTEEEbRL, LAL—FTid
A DREOLENHL L LGN,

BMIPP, Tl BEGDOHMEREIRVITE
BEERND RV AR S .
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BMIPP & Tl OFEHEDRE L TI OFHA DOIE
EEDEIZIE, AELZEQHMENALNL. 20
TEBEDRREA K E WII EREES) LT 4 2 MM
RS, BMIPP DEMHBEES) & MRV H 5
EHTRE S .
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Summary

Quantitative Analysis of Myocardial Tracer Distribution in Patients
with Ischemic Heart Disease: Comparison of 2Tl
and 'I-15-(p-Iodophenyl)-3-Methylpentadecanoic Acid (BMIPP)

Takanori Kikuchr* *** Nagara Tamak1*, Eiji Tapamura*, Takashi Kupo*,
Naoya HaTtor1*, Ryuji NoHARA**, Tatsuhiko HATA**,
Shigetake Sasayama**, Junji Konisui* and Ken HamamoTo***

*Department of Nuclear Medicine, **Third Division, Department of Internal Medicine,

Kyoto University Faculty of Medicine, Kyoto
***Department of Radiology, Ehime University Faculty of Medicine, Ehime

Quantitative assessment of myocardial tracer
uptake in stress-delayed thallium and resting BMIPP
imagings were performed in 24 patients with coronary
artery disease. Each distribution was displayed on the
bull’s eye polar map and % uptake of each distribution
was calculated as a mean value in 9 myocardial
segments on the polar map. Redistribution index (%
delayed uptake minus % stress uptake on thallium
images) and discordance index (% delayed thallium
uptake minus % BMIPP uptake) were also calculated.
Each parameter was compared to the visual uptake
score and wall motion score on contrast left ven-
triculography. Excellent correlations were obtained
between % uptake and the uptake score in each tracer.
The % thallium and BMIPP uptake also correlated

with regional wall motion score. Furthermore, a
significant correlation was observed between re-
distribution and discordance indexes in the mildly
hypoperfused segments. These data indicate that the
quantitative analysis of thallium and BMIPP distribu-
tions seems to be valuable to understand relationship
between perfusion and regional wall motion. The
discordant BMIPP uptake may represent asynergic but
viable segments. However, several important factors,
such as attenuation factor should be also taken into
consideration for such quantitative analysis.

Key words: '?*I-15-(p-iodophenyl)-3-methyl-
pentadecanoic acid (BMIPP), *'Tl, SPECT, Coronary
artery disease.
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