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“mTc-methoxy isobutyl isonitrile (MIBI) & 2T
LHAREA SPECT (2 & A EZEBEEE) R E O

S FEMT O ORAR BT
AN BB S D=RE

e A NRUKACHE

Eg mTc-methoxy isobutyl isonitrile (MIBI) -C, /4300 Bl 5o & Beth T & 00, OAIBIZEIE 64
e, O SPECT #itst LG L. Lo ERo W7 7 v+ (ESC) 3 Lok » 7~ b
(EDC) #:R®, % (ESC—EDC) #s L 1r (ESC—EDC)/EDC % DD il Uiz, fi% OREMHB) L 8 DX
WCAEIL TR Ute. 6B 48 [Xiiod 5 B, 33 Ky 1 BEHE) (NM) %, 15 [Kuhivx Ji BEHS) (AM)
ALt % (ESC—EDC) iz NM Tt 74.39+-16.85%, AM Tt 33.27423.56% TH - 7= (p<0.001).
(ESC—EDC)/EDC i+ NM Tt 48.674+13.35%, AM i3 23.33+18.83% T - 7= (p<0.001). % (ESC—
EDC) %5 X vt (ESC—EDC)/EDC o IF % FIR{# (mean—2SD) % 40, 22 L&, AM ZEIDOIEZRE KD
o, BRI % (ESC—EDC): 73%, (ESC—EDC)/EDC: 60% T, k& #: # i R 12 % (ESC—EDC):
94%, (ESC—EDC)/EDC: 97% T, WiigEoMicHEEvB bl - . Eifiz ki35 MIBL .Lff v
v F T, REHB)RE A L SKTE Bl AR T AR E D R

L B ®

B LB S il 4 4 — v Ko Y9 Te-
methoxy isobutyl isonitrile (MIBI) %, M & ¥ &5
T HAX—9Te TEFHshTWE 2, KK
DA A — 03D, EOBEORIEC L F
HATxasl®, Larl, zoRBEzHAC: —#&B
KA OHRE O TIE B 5 — EMESREE T, &5
H—HROXTH L. FHEEOL I ICEHFRA»L
BRI ARVRETH D0, EELEOEESE +
SMCEHEiT E A VWA SR SN S, 22T,
ko #EE* i+ 5 5L LT, 3RT

* P ERMEER N £ v 2 — HE
OHAKEESE S INE
chls [+ T RRE
i 499 H30H
R t4 412 5 22 1
PIRIES R % O EBUEIX A4 1 Bl 30-1 (& 173)
HAKFE S8 N
S Hm M

(B2 30: 323-330, 1993)

I 7Rk ds & 08 F i+ 5.0 411 [ 39] single photon
emission computed tomography (SPECT) »:7F:H
Az, bhvbiuz, MIBLLE & v F %040l
#] SPECT <&k L, OUNfiick o8B T v |
OHERS L REHES) & O B, ¥ X OHEEEY S ORR
Hi+ % REME & RS L 7.

I. 5 &

R BHIRE O A B 2 4E B 6 AEH (RTREBE
g 0 3ER, THERIZE D 3 ER, £ BB, FY
64145 ThHD.

) HARBACE SPECT

92 W c 99mTc-MIBI 555-740 MBq (15-20
mCi) % #4-L, # 1 R icOEMO R iz b
Y H—ic LT OMalE SPECT %308k L. i
T HMB Y > 74 25 (RC-135DT, K% 35cm,
64x64 <= LY 7 2, L5FEX—20) % F i, O
Ml SPECT o & 13, 7 v — Af#bs 60 msec
T, ARIEL 45 B h 6 AR 45 B % T 180 B
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& 32 J51n) (100 .01/ J51A)) Tagék L 7c. SPECT
ORI, 60 msec = L icFoR L.

WERERRRET & LT, —RER T REES) & O I
L0 AT boRER L ORBIEICE L TREL
7. KSR D 9 5, R H L Y 0-60 msec o
% % YR (end-diastole: ED) & L, B b v
v MEIR L ZZEFHO Eif% & UG A #] (end-systole:
ES) fR& L 7.

2) LRBICED NI FOHE

SPECT o g ko > b, LR ML vk
A~ 13 BLO 23 0ESOWEE, BOBOL
R L CLEEH oM L L TERHL, =
Ea—#% ET2 7L —aZ bic Aok T 5
Wifk&MEL, Rtk b 0-120 msec » ED 4 &
L, DA R # 7 > b & R L7 #k (%<
DOHEA T 360-480 msec) # ES & L 7.

Wiic k2 H 0 FOBLE ERMICHITT D
T, EROHLHL 6 B LICHNRESE,
IO EDOREA YL b EEORICREET
ZEEDOHIVLIOEE AL b i, 28360
BED 60 /TR, Z D circumferential profile
analysis #, ED 35 X (' ES #l0 i TR D B D
TL, &4 TH v b (end-systolic count: ESC,
end-diastolic count: EDC) # =k & 7. [lij & 0 #
(ESC—EDC) #HHIL, %7 60 [l > 50
B fifie 1009 & LC#ak L % (ESC—EDC)
Rl BREMICIET L 0IEHICE D h Y v
r @ Z{t R (ESC—EDC)/EDC % {,3k»i-. &
DED 60 PIEHDOHIZ7—Y = 2 KLU S
®ic, fEhRoBmE L, #ieE, hhe, %R W
BED 4K I K5y L, BIREOFHEL Kk
Tc.

3) EEEEOFM

EEOREENT, HEERED 5 WL ESER
T, HEMCELERMICHEMLZ. AHA ok
54y i Ay 4 BRICHEL T, segment 1, 2 (3 RijEE,
segment 4, 5 (3 % BT, segment 6 D HfFEIS LV
segment 7 @ {fll B i 3 D I D.LEE & DB
4y L, #8F 8 X T k¥ BN % normal, hypokinesis,
akinesis 3 X O¢ dyskinesis & [x4> L, hypokinesis,

30 & 3 5 (1993)

akinesis, dyskinesis o4y & BB S HAL & L
12a
4) BREBASL L UHILE
FRAE L+~ TN+ B 2= (SD) TR L.
# & 4> #7113 unpaired Student’s test # v, p<
005 DFAEFEEED Y L LI

m. # &8

1. —fEFOCHERIR SPECT i R L UR#R
BE

OalAH < SPECT Fos L - 4k <, $LaRM
P O UL~ AL S T I REV, LS O REE A
L, ZEoNBER OISR > THBEIL .
LA L, 2B Lo B, O g AL
(P ds X OERE) T, Lok VIEETDH -
7= (Fig. 1).

22— T, 2 7L—AZkICMBELR
120 msec = &L DR T, EEoOPOLEES X, Y
iz FEMICEREL, B0 h vy hlfRE
sk (Fig. 2), &5z LICED B XU ES DA
v IR E [ 77 7 kic ®or L7 (Fig. 3).
bl gL T IR BEEEh & o i 3 X OVUEE T
I, AR Y s MEinL, v o S ii#R
D=7 3ROEICHE L 2. fih)s, BRI T
SRS 2 1 T e 4 X OV NE T I U R o
h s bORIMIMEN T, By MO E— 7
HE LA EBEIL 72 - 1 (Fig. 3).

ok 9 IO FAY SPECT o 4iing <, O
B FEERALIC U 1< & 2 B O R L O n 7~
FOHEBO R F RO, BOESN Y KRN ERED
4 % SPECT TEEMICHITT 5 2 LAy &
g ah, bhivbhdDgiick s 77 v bodf
BB L TRRE L 2.

2. CRBEICEBHhIL FOHB

e OREHENT 6 AER|o> 48 Xl THE L7 &
Z %, BESESHOIEN T HIALE 33 K m, RN
Tdbh BERALIE 15 KETdH - 7=,

% (ESC—EDQC) %, IEHEEESNIHALTIE 74.39
+16.85%, 5 H¥ 3 B) AL Tix 33.27£23.56 7%
T, YHBEEITALC A ISR Th o (p<

Presented by Medical*Online



99mTc-methoxy isobutyl isonitrile % fij\ T .0 4fiF ) SPECT i X % /& 538l Bh 5 o B! 325

NIHON LML, TTRBASHI 2% 2A12E

£ 2 3

T s = B

= » = ' =5

- e "a ¥ 3
b 8 L 10 11
) B P 5 31

} 13 - 14 ’ ’ 15

20 g2 27

s [ D ’ 5} (5]

= F ® o ‘

Fig. 1 Electrocardiogram gated ?Tc-methoxy isobutyl isonitrile (MIBI) single photon
emission computed tomography (short axis images).
Every 60 msec short axis images are shown from end-diastole to end-systole,
then to end of diastole (from left upper image to right lower image). Compared
with end-diastolic images, end-systolic image shows eccentric movement and
thickness. The changes are significantly greater on anterior and lateral compared
with septum and posterior.

0.001). (ESC—EDC)/EDC ¥, IF ‘& % B 9mTc-MIBI # K— 5 = {4t L, H—@RETE
Tt 48.67+13.35%, % & BE HEERPHLLTIE 23.33 ODBEEX RIE L, #1858 1% (< planar & % v\ %
+18.83% T, RHEEHEEHEA TH RICEMTH SPECT Gl WA A — P2 e+ 5 Hkd

> f= (p<0.001) (Table 1). LERThs. Lil, S—EREcR&d s
3. LEHOHT MEBICK ZBEROZHE i 1 HEThsoT, REES L FMC X 5 @
1E 5 B B4y © mean—2SD % 1F & FRR{E & i, ARITRMEL O B T ARE, DB & OUFRE,

+% &, % (ESC—EDC) 0 ERMTFHUAEA0%T, AR TEHlES X OB HIRS A, wih

(ESC—EDC)/EDC i 22% T 5. % (ESC— DE|MGH T E AT LOMEEEBET 52 L3

EDC) o B # B HiRiE 73% T, IREKRHKEZ TEAV.

94% T H-o1-. ), (ESC—EDC)/EDC o [5 BRI DR = % L ¥ — T 5 9nTc THEH

PEBTHI R L 60 %, BadE MR IH R 12 977, TH - Te. LTWaZLERALT, EZOTXTOWMD

HiE OBERINR D, %H L) BETH -2, BB M5 2 L& B, DA% T

#at EA EERED 2 h - 7o (Table 2). planar % 306k L, LULGICE 5080 H 5 b

OB £ DO BT & 2R S 7cd0,
Iv. £ = & 512 3 WIeh7e SPECT iC & » ToORFH b 8y

L < PR &7z 9mTe-MIBI (3, ZEREFD A EhTVnBT,
A=Y v S OHE S FREOERED I b FH T R BRMTH L M ok DI, BEE

o RERK T, zOEKIEAPERSATY ML TRIERIIC DO 7 7 > MEEmL, LW
BUD. — i 13l B AT R D D VKRR IC B ZE o PR AL % SROE O EBh § 72 b
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Fig. 3 Changes of count profiles due to contraction.
End-diastolic and end-systolic count profiles of X axis are shown in the top panel.
Profiles of Y axis are shown in the bottom panel. In normal wall motion areas
(anterior and lateral), end-systolic (ES) count was significantly increased and peak
of count profile was moved toward the center compared with infarcted area
(septal and posterior). SEP: septal, LAT: lateral, ANT: anterior, POST: posterior

= Fig. 2 Summed 120 msec frame interval images, count profiles of X and Y axis on end-
diastolic and end-systolic short axis images.
Two temporal consecutive images were summed by computer. The original frame
interval was 60 msec. After this procedure, frame interval was 120 msec. The
summed 120 msec frame interval images are shown (top panel). End-diastolic
short axis image (middle panel) and end-systole short axis (bottom panel) are
shown. Center of ventricle was set by hand. Then X and Y axis were drawn
through the center. Count profile on X axis and Y axis are shown in horizontal
and vertical.
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Table 1 % (ESC—EDC) and (ESC—EDC)/EDC in normal and abnormal wall motion

Normal WM Abnormal WM p value
% (ESC—EDC) 74.39+16.85 33.27+23.56 <0.001
(ESC—EDC)/EDC 48.67+13.35 23.33+18.83 <0.001

a 7})\/;4 ;7V7Va-|l*motion

Table 2 Positive and negative predictive value

Positive PV Negative PV
% (ESC—EDC) 73% 94%
(ESC—EDC)/EDC 60% 97%
p value NS NS

PV: prediét]ve value

LU EFR» . iy, HERMLTR.OHEO Y
v oML, ROEOEBEZED Lot F
BHLRFORSZ, DOHON Y v bEfEns
&, 2)OHNEE RO S &, 3) O oREE
FHINESES ZEEBALZ. Lal, DR
MIBL 0 5 v v 5775 7 1 Tix, ZRISEEGS
22LX9,2,) Xy Horyr roBICE
LRMBBEELEAOND.

IRIC X 57 v hOHERBE, ARG T 6
¥ = & i circumferential analysis # 1T\, % (ESC
—EDC) X 18 (ESC—EDC)/EDC % 3k » 7.
% (ESC—EDC) (44 PN o 4L 3 K 5> o Ui
K~ h v hoRWMoREXRiEL 1009, & L7
fxHETH v, (ESC—EDC)/EDC (% [f]— ok

RS SU R~ T v FOWINKRTH 5.

RERSESO MK TO Zh 6B, EREE
HEE O JER ST & Bk L TR T, IRIC K 5
DO H Y v FOBEMBRY LTV,

mfsE o Bk i 13, (ESC—EDC)/EDC :
60%, % (ESC—EDC):73% T, W& O ISk
WRIFHH LAEZZ2Z DRV LOOEEFEL VS
S>Twk., ZOFRKEL LT, “EDC o/ Eff”
BEELTWE LD EEILRE. Kitbhbh
BRE Lz A TR, BICHBERG TR, B
EERMENDEELEWICL b 6T, ERo—

OGS 7 PO L VKT L Tniz1o,

SLIBED Y IEF O ML v 2 0IEHL
L 7= WAL O fF D # 7 > ki partial volume

effect ¢, W/HFML TV DL LD EEZ LS.

4TIz Marcassa (37 7 > b AEHWIZHERT,

BEE A 10 mm LLF O EALT partial volume effect
FEDLILEERELTVWEY. Z o/
LE[REM D H 5 EDC 23 2 B Icf54 % (ESC-

EDC)/EDC Ti3, fHICKEABE ETLL0
Lt Ea D, BlE, DO B 7 v hoLESIC
T 2B EFR, Sblchyy v oEBE 7 = —
R LT, IR T2RA LRI L.
SE, 07w rsakRBEb L3 TE LN
s, SBHEERT XSRS 5 Hko--oT
»H5.

MIBI (:F v > F 75 7 4 @ L 4117 8 SPECT
12, MIBI % #¢45. L 72 EEHARKE » 5 W ILLHE
DOUFFRER &, 5K | BB O ZRIEO L0
BEEEN R LAMiT X 5. o R GHIOHO
viability 7 ¥ 3 fli4+ % 2 £ 3T X, EAK ES
WGk Td 5. MBI O O FERRRE 2 7 7E
L, ZEERICIE R o BEEEE) 2 7= AL O i 1L
T, KWHHOIEFMEE L, RABERE R+
ERALIE, T BEL.Cr g oo % > stunned myocar-
dium o HifL L EZ HNS. 2ok Hic MIBI >
By v F 7574 o0 SPECT (3, KL
FHzOHCET 2 HRE E#IT 2 REH ko —
SrkEZLNS. L L, BREBICETLHERME
ODHEICLIRET 225, 2530 2 Th b, HFIC
HEz25 B IVWELKE W, 4%, two-head,
three-head X © | four-head ' <= H 2 5% H
W5 Z EMA[RRIC AU, BEEERAER L, &
HiIZ7ZLv—LufRE L VEL LT, BEEEIZ XY
FHCRMTEL LD LEXONS.
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Summary

Usefulness of Electrocardiogram Gated *°™Tc-Methoxy Isobutyl Isonitrile
(MIBI) Single Photon Emission Computed Tomography for Detection
of Wall Motion Abnormality of Left Ventricle

Kamon IMAT*, Yasushi ARAKI**, Satoshi SAITO**, Yukio OZAWA**,
Tadao YAsuGI** and Rikisaburou KAMATA***

*Project Office for the Saitama Cardiovascular Center
**Second Department of Internal Medicine, *** Department of Radiology,
Nihon University, School of Medicine, Tokyo, Japan

We evaluated whether the newly developed per-
fusion imaging agent ‘*mTc-methoxy isobutyl
isonitrile (MIBI)”’ has a possibility to detect wall
motion abnormality of left ventricle. Electrocardio-
gram (ECG) gated single photon emission com-
puted tomography (SPECT) was performed in 6
patients with myocardial infarction (anterior: 3
and inferior: 3). Apical and basal short axis images
were selected from each patient and circumferential
analysis was performed on end-diastolic (ED) and
end-systolic (ES) images respectively. Count in
end-diastole (EDC) and count in end-systole (ESC)
were obtained, then % (ESC—EDC) and (ESC—
EDC)/EDC were calculated. Wall motion of left
ventricle was evaluated by either ultrasonic car-
diogram or left ventriculography. Left ventricle
was divided into anterior, septal, posterior and
lateral areas and then each area was divided into
apical and basal segments (finally the heart was
divided into 8 segments). Of 48 segments, 33 seg-
ments showed normal wall motion and 15 seg-
ments showed abnormal wall motion: hypokinesis,

akinesis and dyskinesis. %, (ESC—EDC) was
74.39-+16.85% in segment of normal wall motion
and 33.27-£23.56% in segment of abnormal wall
motion (p<0.001). (ESC—EDC)/EDC was 48.67
413.35% in segment of normal wall motion and
23.334+18.83% in segment of abnormal wall
motion (p<0.001). From these data, lower limit
of % (ESC—EDC) and (ESC—EDC)/EDC in
normal wall motion was defined as 40 and 22 re-
spectively: mean—2SD of normal wall motion.
Sensitivity of diagnosis of abnormal wall motion
was 73% in % (ESC—EDC) and 60Y%; in (ESC—
EDC)/EDC (n.s.). Specificity was 94% and 97%
(n.s.). From our results, wall motion of left ven-
tricle can be evaluated by using ECG gated SPECT
with MIBI as well as detecting perfusion of myo-
cardium. Therefore, this method would seem to
be useful.

Key words: Myocardial infarction, Wall motion
abnormality, Gated single photon emission com-
puted tomography, 9°mTc-methoxy isobutyl iso-
nitrile (MIBI).
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