SMOBIEEZ O A DEEERETE
(C & 1+ 3 Thallium-201 & & U Iodine-
123-Beta-methyl-p-Iodophenyl-
Pentadecanoic Acid /05 Single Pho-
ton Emission Computed Tomography

DERRAYE %

J Cardiol 1995; 26: 5968

Prediction of Left Ventricular Func-
tional Recovery in Patients With Acute
Myocardial Infarction Using Single
Photon Emission Computed Tomo-
graphy With Thallium-201 and Iodine-
123-Beta-Methyl-p-lodophenyl-Penta-

decanoic Acid
B Bk Akiyoshi HASHIMOTO
HH Tomoaki NAKATA
RE fEZ Kazuhiko NAGAO
7N Hiroshi KOBAYASHI
A F Mamoru HASE
EH B Nobuhiro YOSHIOKA
T4 Kazufumi TSUCHIHASHI
KE BZ Syuji YONEKURA
Hrf %8 Shigemichi TANAKA
A I Osamu IIMURA

Abstract

The relationships between myocardial perfusion, fatty acid metabolism, and cardiac function were in-
vestigated using dual single photon emission computed tomography (SPECT) with thallium and iodine-
123-B-methyl-p-iodophenyl-pentadecanoic acid (‘*I-BMIPP) during the acute (10 % 1 days) and recovery
(60 14 days) phases in 29 patients with acute myocardial infarction. There were 18 patients who under- .
went successful primary coronary angioplasty (PTCA group) and 11 patients who received conservative
therapy (non PTCA group). Thallium and BMIPP uptakes were scored visually by a 4-point system and
left ventricular ejection fraction (LVEF) was calculated by radionuclide ventriculography. Although sig-
nificant positive correlations between thallium and '?I-BMIPP scores were observed during both phases,
BMIPP scores were significantly lower than thallium scores in both acute and recovery phases in the
PTCA group. No significant difference in thallium and '*I-BMIPP scores was observed at the recovery
phase in the non PTCA group. LVEF significantly correlated with thallium and '**I-BMIPP scores in both
phases in the PTCA group. Furthermore, the difference between thallium and '*I-BMIPP scores during
the acute phase significantly correlated with the improvement of LVEF during the follow-up period in the
PTCA group (y=0.92x—0.77, r=0.65, p<0.005). These findings suggest that mismatch of perfusion
and metabolism in infarcted myocardium assessed by thallium and '*I-BMIPP SPECT is increased by
reperfusion therapy and persists at least until the recovery phase of myocardial infarction. The recovery of
left ventricular function depends on the extent of the mismatched uptake, indicating a predictor for func-
tional recovery following acute myocardial infarction.
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2. Tl & U BMIPP /L5 SPECT

Tl & BMIPP (X B.L8Y Y F 27574 —% dual
SPECT & 5 WIHEHICBOBOBEMT, SR
L CAME (BESS 38R, PTCA BFEH 9+1
H, JE PTCA #F3 11+2 H) L BIEH EE»S 3
FL%E 4 7 A LLA, PTCA #F3#953+10 H, PTCA &
3 71+£20 H) O 2 [\IfE4T L 72 (Table1). BIHD S &
HBEIVBEHECTO RKEEET, KEEAICT, TI
111 MBq, BMIPP 111 MBq # &k X DiEAL, 30
FHRIUTOZE LHEBE L. T IE 75keV, BMIPP
12 159keV IZZFNZFRE—27 ZFEL, 1 5MA30%,
°o Tk 36 /M, 180° b/ F—FINEE L. B
@B %, Shepp & Logan 7 1 )V ¥ — % B\ 7= back
projection {E(Z & D AT\, EHh, JKFHEN, R#hoDKEHE
WEg x5, FHEEIINMEIEEE S X T (Siemens
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3. SPECT E{&fEtR

EZE 13X, Tabb.0f8 0, EEPR, LR
Hl oK EEETE R ORI, hFE, TEE, HEE L Rahht
B 1§ D). (Fig. 1) (2DWT, TI & BMIPP D[ ff
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1+ ZHLERET, 24 EEELEREET, 3+: £
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Table 1 Clinical backgrounds

PTCA group Non PTCA group
(n=18) n=11)

Age (yrs) 613 60t4 NS
Gender (male/female) 14/4 9/2 NS
Coronary angiography infarct-related vessels

LAD 10 5

RCA 5 3 NS

LCX
Number of significant stenoses

1 VD 17

2VD 1 2 NS
Onset-recanalization interval (hrs) 61 —
Onset-TI/BMIPP imaging interval (days)

First study (acute phase) 9+1 11£2 NS

Second study (recovery phase) 5310 71+20 NS
Prior MI 0 1

Values are shown as mean = standard error.

PTCA = percutaneous transluminal coronary angioplasty; LAD=left anterior descending artery; RCA =right coronary artery; LCX=left cir-

cumflex artery; VD=vessel disease; MI=myocardial infarction;
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Fig. 1 Schematic diagrams of 13 left ventricular segments measured
by single photon emission computed tomography (SPECT) for
scoring the myocardial uptakes of Tl and BMIPP
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TI BLO BMIPP LY v F 7 5 7 1 —HiT R
2, AMEB L UEERO 2 BE.OEEL T - ViEE
WITL, EEEBEREFUTOTECEH L. *TciF
# HSA (740 MBq) % FiVy, ZERIFHL 45° & 1) 500 /(A
&, 20-25 HETLF & —FE—FTF—4 % UL
L, B RAHREMTE & 0 A2 ZE BRH 3 (left ventricular ejec-
tion fraction : LVEF) 2 & H L 7-.
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NS =not significant.

5. HLEtREMT

2 B OB EEME 1L Student’s paired r-test & 5 2 i
unpaired t-test Z I L, F7-, 2 HE OB EEGF
BATIC L o TITW, wihd p<0.05 e FEEDHE
L7, BIER TR TRy RERETRLL.
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1. EFIER

fEFI1 74 %%, &. AEER[RMEZE (Fig. 2-A)

ZSHE 3 BER#21C direct PTCA 21T L 7. BESH
BIZHE4T 7z TI & BMIPP O dual SPECT Tid, #f
BRI ERIET 2380, TIE£HA 27 31, BMIPP
#£EA 7 22 &L BMIPPERE TP Vo £ ) FHTD
D, A, LVEFIX51% Tho7:. BE3IGHED
BRETL TIEMAT7 28, BMIPP A7 22 &
ERYUELIZEALED LD o755, LVEFIX 56% &
PRYE L.

fEGI2 70K, B. & TEEFEE (Fig.2-B)

BAE 1 BRI direct PTCA # /ifT L7-. BAES H
H® Tl $ £ U° BMIPP SPECT T3, TI£f& X a7 37,
BMIPP £fEA 37 34 LB TEIZBWTEEOEEE
T#EL, Tl £ BMIPP OBREDEREMEEL RO/,
FAE 27 HEIE TI £EAITIE 37 LEHLLT,
BMIPP 7513 35 L T{(EBEOYFELRL. —HA,
LVEF (2 54% %5 52% L EE % B Lo 7.
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Fig. 2 Tl and BMIPP SPECT images in three cases

A : A 74-year-old female with anteroseptal infarction. Re-
duced uptakes of Tl and BMIPP were observed in the acute
phase. The BMIPP reduction was larger than that of TI.
The mismatched uptakes of Tl and BMIPP persisted at the
recovery phase.

B : A 70-year-old male with inferoposterior infarction. The
BMIPP defect was larger than that of Tl in the acute phase.
The BMIPP defect diminished very slightly at the recovery
phase. However, the reduced uptake of TI did not change.
C: A 7l1-year-old male with inferoposterior infarction. In
the acute phase, the reduced uptake of BMIPP was greater
than that of TI. The uptake of BMIPP improved at the recov-
ery phase and the mismatch in uptake of Tl and BMIPP de-
creased.

2. TIE#E & BMIPP £ DL

PTCA, FE PTCA #5412 T1 & BMIPP 4£FRE DA
IRET L7278, PTCA BEICBWTAMR (y=0.92x—
222, r=0.83, p<0.001), [ITEH (y=1.01x—3.63, r=
0.92, p<0.001), F7-3F PTCA BBV T LA v
=0.97x—0.56, r=0.88, p<0.001), [F{EH (y=0.85x+
2.92,r=091,p<0.001) L WFNHHELIEOHRE %32
»7: (Fig. 3). L7 L, PTCA #ETidEIEHIZHL,
AHEICBWTTAHIZY 7ML, TI OERKIZHLT
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Fig.3 Correlation of Tl and BMIPP uptake scores in the acute (open circle) and recovery (closed circle) phases of myocar-

dial infarction

In both PTCA (left) and non PTCA (right) groups, significant positive correlations were observed. However, the
BMIPP scores tend to be lower than those of Tl in patients after PTCA.

BMIPP £fEAV/NTH AEMAAA S LT,

3. TIE#E & BMIPP £HEORRE(L & BEREE
NFE

PTCA BIZBWT TI EF R 2 724 29.1£1.3,
E{EHH 293 +1.2 LEE L Ao 7275, BMIPP £
aT7IEEN 247214 20 EFER 26,1213 EFEI
E L7 0<0.05). —7F, JEPTCA B#ETIE TIEMEA
a7z SME 288+1.6, MER 278+18, F7-
BMIPP £f& R 2 73 2148 26,6+ 1.6, @EH 265+
1.6 L EELBERELE RS Lh ol SHIZTIERE
& BMIPP £RD B TIE, PTCAEEIZBWTEMH
<0.001), [EI{EHA (p<0.001) & b TI1 £FE1x BMIPP £
BICHLABIIKRTH 7245, FEPTCABETIIENY
BIUMEHTIEERAT7 & BMIPPEREA 27 OH
WEEBEERRO Lo/, T74bB Tl & BMIPP D%
TEMGEEI PTCABEIC BV TERYD, ZOMEIImEN T
THRET A I AR SN (Fig. 4).

4. T %%, BMIPP £75 £ LVEF DOBER

PTCA B TIid LVEF 32 H 42.7+2.6%, RIEH
46.2+22% EHEIIHEML 7 p<0.01) %, 3JE PTCA
HETIIAME 37.322.9%, EIE 41.6132% LFE
LEb RO L H o 7. 72 LVEF & T1 B L U BMIPP
#EREL OMETIX, PTCABIZB VT, 2MHIATIER
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Fig.4 Comparisons between Tl and BMIPP scores during the acute
and recovery phases of myocardial infarction in the PTCA

group
* and ** indicate statistical significance (p<<0.001 and p<
0.05, respectively).

237 (y=1.62x—4.45, r=0.81, p<0.001), [EIEHLH TI
E£EZ 7 (y=1.25x+9.57, r=0.67, p<0.005) B L U
Z2MHABMIPP £fEX I 7 (y=1.23x+12.3,r=0.68,p<
0.005), [l BMIPP £ A 27 (y=0.95x+21.4,r=
0.57,p<0.05) &, WIFNHHFELIEMELZRLA. [
BRICIE PTCA #HIZB W T, BHHITIERRXIT (v
=1.38x—1.72,r=0.78,p<0.01), EEHATIEE AT
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Fig. 5 Correlations of Tl and BMIPP scores with left ventricular ejection fraction (LVEF) in the PTCA (A) and non PTCA
(B) groups. Tl and BMIPP scores significantly correlated positively with LVEF in both groups.

LVEF=left ventricular ejection fraction.

(y=1.11x+10.9, r=0.61, p<0.05) B & AL BMIPP
H£FEAIT (y=1.39x+0.19, r=0.86, p<0.01), EI{EHH
BMIPP £f&E R 2 7 (y=1.34x+6.23, r=0.69, p<0.05) |&
VWb LVEF & & IEHR % 320 72 (Fig. 5).

51, PTCA BEIZBWT, 235 1 &
BMIPP DEIBMBEE, T4bb TI EHEAaITL
BMIPP £ A 27 D% [A (TI £F& A 27 —BMIPP £
A7) & LVEFHEE, ¥ 7%bbOEH LVEF &
S48 LVEF 2 [ALVEF (nlE#1 — 21:40)] 13 PTCA
BICBWTHELREMHBZRL 9=092x—0.77,r=
0.65, p<0.005) (Fig.6). L» L, JEPTCAEETIIZ®
£ LBRERD L o7,

= ES

1. Tl 3LV BMIPP D LLE ¢ BEREEDE
b
SEIOMEIZB VT, Tl £fE BMIPP £ I3 Hi#E
REEDHE, BEISOHEIC»A»rbOTERIFLIE
2R, Lo L, PTCAEETIE TI £75% (X BMIPP

O PTCA :y=0.92x-0.77, =0.65, p<0.005
@ non PTCA: ns

P ©)

'
(3]
(=8
(8,
Y
o
—h
(3]

A (TI-BMIPP) score

Fig.6 Correlation of the difference in Tl and BMIPP scores in the
acute phase with improvement of LVEEF in the recovery phase
in the PTCA (open circle) and non PTCA (closed circle)
groups

A significant positive correlation was observed only in the
PTCA group.
Abbreviation as in Fig. 5.

ERIHLEEIZKREL, bbb STITHRELT
72X 9512, TI £ BMIPP DERMFEEEIZ, direct
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T=NVBLUO—EI Iy FYTRIZERETLH, TI
ZOFFHIBARE D Nat /Kt R > TOREBI#i%E I & » Tl
BHBRANICERYAZFNG, BMEOETIC L b IR
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REASHERES L, TI ALHAICEET L7720, TI &
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PTCA FEfTEEIZ BT 5 T1 & BMIPP DERMERE DR
HERI, OHERIEERETE 2N, TAVF—ELE
PR+ THLEFOHEBLFMLIZEZAICH
5.

— /45RO TIX, E PTCA B#IZBWT Tl &
BMIPP NEREMEE* 2D o7z, FEPTCAREIIBIT
LIREAZT Lo BFEE LT, BABRES RV,
HBEVEH->THILTLTHE10, LHBEENEE
ThY), BRLHEV S o0 LERINE. Z
I Z D% D TI & BMIPP DEFR LERED L EE AT
ZLWIEPLDEMITIONE. —HT, BERICHE
BERETAETAILYL, BEERNIIRFELEE
THUHIHFETAI LD TFEINS. BRFRMETI
B &L U'BMIPP DEEFEfREE L % LB L 7-8RkiEY Tid, &
BEMOTI Y FFI7 74— BT TIOB ik
B -fERE TI B & U BMIPP OEFEMBEEFEIR & 13 X
(=T BV, SAEIObNbhOKETIX, 26
2af L CRRAERE % EEAICEHE L TW i \nDs, R
B Z DD DA/NEW2DIZ, TI & BMIPP D%
R L RS Do T REMDH 5.

5121, SEOFMAEIIEERTMTHS ) 2
12, BERVOADFMTIIARL, EFELHIEDL
A7 ThHhD, BERDFICHFETSLEDLNS
REEMBEREAITICRKBTE 2o - TREEDE
ETEX%\., JEPTCAEEMDHIZD TI & BMIPP DER
fREEF RO TERINH Y, PTCARELIEPTCARICE
\7 % Tl &£ BMIPP D EFRERRHHFADERIZOWTIE, B
KREREORE, REEIME, TI & BMIPP £ D
kD 2 &0, SHROMFLETHLEDIL.

2. Tl & U BMIPP OEEREBOZIFET(L
PTCA BT3B MR A & BIEEAIC 2017 BMIPP £ 75°
BEEIZHE LD, SIS TI 8 L OF BMIPP
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5.
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BETHATIOZNIZHREF L V72®, Tl & BMIPP O
SRR ICKE {, EEHIC BMIPP £ DI
ERROIDS, L BBEIFRo TWwAETHL. 0
2ODEBBHEOKRFRRADENIEEFRBOKRE
X, BEERICE o THERELY TRAINTLHEDE, d
PZVITEMBEENEEOZICERT A LEH IS,
T/, INSOERIDS BMIPP ERBOEIEIX T1IZH
LBHRTHY, ERBHOLEICIZIYVEVEREE
THIELHRERLTWS, 4%, JORBICHLEK
HPLELEZ LN

B3Ny — L, FEFI 3D LS IZ BMIPP £R&HK
EOAL LT TIERLARICHE L2720, TOEHE
ENOERE CRELBITH Y, TIERED B2
DRBICKEL)AZENREN. TOHFLLT,
UHBEREERZICE, SR BRE L& BN
BROBESBEL TV I EIHEEINE. HDH0
i, T1 OLFHBEANOIY AT LHARED Nat/
K* RO AL BeEE@RICKFEL TCnwb /20, T4
NVE-EEBENSLVEETHNE, BEREELT
WTH TIERPETL, LHTAVF—RFHOHEI
v, ZOBOEBRPEEL-TEELZIONS.
L7225 T, Tl & BMIPP DERBEEOERELE L
BHIAVE—RBLBEEDITTELS E\, BMIPPD
AL LT TINEFRLEZICOVWTHEERETILEND S
tEZ LN,

3. TI £ & BMIPP DA DHEEE & ORAR

Tl B LU BMIPP £75(3 LVEF L FELMHE %R
L, ¥7: BMIPP DY ENKE » o7 PTCA BT
WXLVEF b A ZICHKEL. T2bb, EHEBERRAHO
HEICHECECBESHELLILERTOINTD
D, FREZ AN F—ELEORIENFFITEESHEED



66 fEA - H-EE P
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BEE,SEEL ) A LHOFEERL TS EER
bz, SIS EORE T, SO TI & BMIPP
DEFEREEHLZEH 21T CRIFEHA O LVEF ODMENR
FThotz. TNETIZODLDNONOIED 2D,
DEEZEICB W T TIEMEICH L BMIPP £ OKT
DI ) HBEZERESCRITEESOREL L VEET S

LHESINTEBY, SEIDFEREEGHT 5.

BMIPP T RILREMEE N SHEBE SN L LH T AV
F—RHBEE? L OEEEET & ORRIIEIERIC
LYRENTEY, ZOEEOES LH AL F—K
HEER, BETAIEIMON T2, |72
o T, MEDRKHEZIIBO TEETH L7, T
B L U BMIPP £7%& & Z OB % fr EREEEDRRIFIE
L& DRARD O T L7231 e 2o 7. RBFFEIC &
D, TIHEMEIZH L BMIPP £ D & VKT L -EfL i
BREEEIS B ONLUEREENREVT L2HEL 2o
7. DT LTI & BMIPP DEFKEHEIC & 5 F M
BOEEFMOTEMEEZRL, 2EHO TI BLUV
BMIPP - SPECT %5 [al{§ 810> LVEF S& & % F il
LI BZEDNREEINT. 7212 L% WEA S, BMIPP
EFICHL, JVEELTIEBETLIEESA, F
7o, COEBTOERLEEHEELIHESIIL TS
DO XL ICIREIPBELEZ b,

—7%, FEPTCABII BT B RBORE TIIME R
Dleholz. ZOWRELTELIZ, JEPTCABTIE
BEEECHRICEELFEIREL TV L0,
TIEEPEBOEBRLERR L 0 b B/GFHS T 5 TEE
WAHEH. DF ), PTCA IZ & 5 BEH Mk E1E A5
bNaholz/z®, TIEBPETHLVIEIKREBELT
&N, TI & BMIPP DEFREMBEEATR 2T L& L
olzbDeEZONS.

55212, FEPTCABEICIIAHEEFSHFEL, 20
I, BERLEERIC B A ERRBOEEL & HE,
Wb 5 remodeling A3 U727z, ZFDBIELHEEEDT
SOIET LES S FET A2 WSS BTG,
Ventricular remodeling {3 248 Cld % < EIEHIIZER
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