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—J5, L% X 7 3.0 #% single-photon emission
computed tomography (ECG-gated SPECT) m 3R,
HHBOTI 2 HWTHEI A TE RO, Ll
ITI D= 2 L F— LR AR R OB,
BOHBRROIFER & D ST ECG-gated SPECT
KHELTRBLY, HEBER~0ERIROAT
wigw. Fhicx L, 9mTe-MIBI 3 4 figi 4
NDERLAEE DL AW L EnD, i
ECG-gated SPECT iIc@ L TW 5% L& 2 b 1
% 11,12).

& L, 20Tl X %5 ECG-gated SPECT =%,
BN-7 v ®=7IC & 5 .0F X[ #.L#F positron
emission tomography (PET) 23\ T, #LHEAKY)
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1. ECG-gated SPECT iy
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13 108512 i8Rk 2> & 740 MBq (20 mCi) o 99 Tc-
MIBI % 5. L7, =0 1 K% H o 2R INEARL
iz T ECG-gated SPECT o gt 17 -7-. Ho~
B A T % ARIRIALASEE 2> & ZERRIL 45 B £ T 180
BE[E#R &+, 1A 60 BRE, IE~LY v 7 2
64x 64 TEH32H M bINE L. LEMD QRS
B F# &, 1.OoHE 10 7 L — 4 (60~100
msec/frame) I HE| L TIEE L. Ho=h AT
13— 4 v AFM ZLCT500, 2 Y 2 — & 3K =T *
WNE—BHONH=) 2 —4%, T—F0HICEE
Bl o F 0y 7 2400 # H 2.

Bon 325/ (FHRAIIOZL—L)DF—4
R, Bl S NCERMO 2 L=V v T ETo
7z #%, Shepp-Logan filter iz X v (RGN E 1% & 15
R L, &oichERE b &I mEERE,

Table 1 Correlation of ESc, EDc, maxESc, maxEDc,
%ESc, %EDc, %4C, and %4Cn

Regression line r t p

ESc=67.4+1.37 EDc 0.949 83.79 <0.001
maxESc=111+1.33 maxESc  0.979 20.3 <0.001
%ESc=2.114-0.988 9,EDc 0.91 61.27 <0.001
%4C=43.9+0.0358 % EDc —0.032 —0.89 NS

%4C=19.740.319 %ESc 0.311  9.13 <0.001
%4Cn=1.03+0.399 %EDc 0.536 17.73 <0.001
%4Cn=—9.840.550 % ESc  0.802 37.47 <0.001
%4Cn=11.14+1.10 %4C 0.731 29.89 <0.001

Center

Basal

Apical Apex

Fig. 1 Schematic representation of the myocardial segments.

Presented by Medical*Online



Fig. 2

B IR OB ZE B 317 B 99mTce-MIBI i@ X %L RO SPECT o4 Atk & £ ORS 1333

Fig. 2

Fig. 3

ECG-gated 9mTc-MIBI SPECT images in a patient
with anteroseptal myocardial infarction. Vertical
long axis (A), short axis (B) and holizontal long
axis (C) images are shown. ED and ES mean end-
diastole and end-systole, respectively. ADD means
images which were reconstructed by adding all
10 images during one cardiac cycle. There is a
perfusion defect in the apical and anteroseptal
segments.

ECG-gated mTc-MIBI SPECT images in a patient
with inferior myocardial infarction. Vertical long
axis (A), short axis (B) and holizontal long axis (C)
images are shown. The former 4 and the latter
4 images represent systolic and diastolic phase in
each axis view, respectively. There is a perfusion
defect in the inferobasal segment.
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Fig. 4 Correlations between segmental findings (%EDc, %ESc) of ECG-gated 99™Tc-
MIBI SPECT and echocardiographic wall motion indices.
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Fig. 5 Correlations between segmental findings (%4C, %4Cn) of ECG-gated #™Tc-
MIBI SPECT and echocardiographic wall motion indices.
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AT, B X UKTERENEGRE BB L.

2. ECG-gated SPECT 0% B:F{f

10350 10 7 v— a0 5 5. 0ER QRS
=B LkE—7v—r% ED#KL L, EXEH
BoOHBHENSEZERLE/ N 7 v—24% ES
i L. ED#L ESBOBOB DT, DLEE
Sk R EENTE 2, OER, PR ORE
Z3%EAH L, BOBD 3~4 2514 22 EhEb
o AREENTE R Y BB L. BB R EhET
BT, EZLHONE LIMEICABEBLERE
BREL, TOMEZE CHE I ZHEHRA T circum-
ferential profile f##7%# 30 & 12 FE» b, £&
YREOBRRI T PREZOTMPD 2 A0FEE3
BOATY MRICHOWT To72. E-EREHRIC
MY > REREEGRY, SHEE &Rk G~
4254 2) BEhAb¥E TR profile &% 1T
W, DARMEICY A ERN T -2 L L. T

b bERNFHGE 39 FERIcHE Lz (Fig. 1).

Circumferential profile #2471 »> 5 18 & W 7= & HIR
N ED L ESDh Yy v hkE, BB D EDc, ESc
LL, zoER®D EDc, ESc » HEREEZ BB D
maxEDc, maxESc ¢ L, SO UTREHRT S
BfEx B L.
%EDc=EDc/maxEDc x 100
%ESc=ESc/maxESc x 100
%4C=(ESc—EDc)/EDc x 100
%4Cn=(ESc—EDc)/maxEDc x 100

%EDc & %ESc i3, & #HiRic B 1F 5 ED L ES
DMLY AR ERT. %4C X FHKD
ED 75 ES~D 7o v b0 #mLEEL, &
Bz %4Cn 37 OB L FREL LB KT

3. EEAMICEIEEE M

B RIRLI0EE L ERIFIL60E Tl L It EEXE
iz W T, AHA S iIz #E v £ = BE % basal
anterior, anterolateral, apical, diaphragmatic,
basal posterior, septal, = L T lateral segment
THEBCHH L, £HIKOEES % normal,
hypokinesis, akinesis, 33 X O dyskinesis (aneurys-
mal &) O 4 BREICHFHL 219,

A BIRILI0BE D EZEERIZ 2 W Tid center line

method 12 & Y KB AR Ik % Pr< 100 o0
shortening fraction (sf) # sk », AHA 4> $HIC 48
W45 X H205ET 2 S FERICHEIL, FERD
sfEDEHHEL R, ZFEKICB T 2T sf
fBEL, ZDEMO EEE O FY sf fH L nE (4sf)
¥, EFEOERFZE TEH -7/ (4sf/SD) iz &
- T, RPFTEEES L B L 7.

4. LI a—(C& BEEGEERNE BEFE O
ECG-gated SPECT % H i, BFricT.hz =
—REZRT L. 72V DLz a—FS0ORE
W, ME— KLz a—icBWnWT, TEEERS L
IERAIC BT 5 EZR, LETR L EZRED
EEE LiRIE (Exc) Z2FHIL 7. DEFIR L EER
BED, WERH LIBERSOZhZhOBEEDHK
(Ts/d) bR, BEEHMBOIREL L9,

5. ¥tEtER

BET— 7 3Py EgERET R L. 28
» M #5113 paired % 721X non-paired ¢ student t-
test  Fi vy, 3 BRILL Bz s Av
7o, 2B —RERIC X D HEBEREK L E
REBRY RO . FEHE R BEKYEIZ13 0.05 2L
ToOEKRRE (p) 2RALE.

IvV. #& 7

1. ECG-gated SPECT
(Table 1, Figs. 2 and 3)

1645 (80%) iz 38\ T #mTc-MIBI #F E # I
—BMEEOEERE F LIS, BREICHES BUERR
Fdohnhrolk. 2FICBVWTEZELT O REF
ELENRSWEGES GO, YERE- FTER
DU « WiBE BB T LB TE .

39%E I8k % 205EH] =3} 780 48k EDc & ESc »
T B DB D 15094655, 2131+944 counts T
»HY, ESCi EDcX WV FRIZHEMETHY (<
0.001), MEFRBHF AL EOMHBEERLEL. i
maxEDc & maxESc i3 D D 22984736,
316941003 counts T& v, maxESc { maxEDc
IVERBCHETHY (p<0.001), FFEZ REFL
EOMEERLE.

BEIROMEMH LB D A H 2 KT %EDc &
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%ESc DEHIT B D F D 67.1+£21.2, 68.4+23.1%
THY, MEIZBHFRECHBELR L. ED »
5 ES~oh vy MEEMOIRETH D %dC L
%ACn X B DB D 41.6+£23.7, 27.8+158% TH
Y, MEREEAECHBEZ R LR, HERK
120731 L RIF TR AN T.

2. BHIxXa—&0Oxtke (Figs. 4 and 5)

20, BFAME—FDTa— 250@ETE
7196 % AT ORI & Lz, DERIR L EZHEE
02 ERIC RT3 ECT EofEiRke LT, D=
dhfgizix Fig. 1 @ No. 5, 6,17, 18 %, ZE14EE
iZix No. 11, 12, 23, 24 %, zh¥Fh L& ®,
£& Ik » %EDc, %ESc, %4C 3 XU %4Cn @
SEHEEEHE L.

2 fEIR < 19FEF =38R B 1T 5 LR E L,
DT a—»bEbh Exc, Ts/d & o BEi%E st
¥, ZTORR, %4IC L Ts/d oz RV
THELRMHEZED. 2L TIEICE vy v
MEOEMBERT %IC R %4Cn X v b, &
TR FERAM L ERY AAE FT %EDc % %ESc
DFHNB, BEEELLEEOIRIE L RIFAHBERL
7cs
3. EEHEEL O (Table 2, Fig. 6)
ERERICBIT 5 AHA 80 7THERICHST
% ECT Lo 4%k # Table2 o X 5 1B, L=
a— o3tk L FARICEEHEA T %EDc,
%ESc, %4C, %ACn OEHfER R i,

7 $FIk < 20 ] = 3t 140 $Eikic 5 1F 3 L E
&, BEEBIORFEHFEE L o B 6% %2 Fig. 6 II7R
4. E= ¥ ¥ 12 8 \ T normal, hypokinesis,
akinesis, dyskinesis {345 86, 30, 20, 4 IR T3 D
bhiz. %EDc, %ESc, %4Cn iZEBEEBTHMEL
ABEBTERECRELY (B0 B0 p<0.01), BE
EEHX BT EEEZRLE. LiL %4C
T AHETEEZED o7 (p>0.05).

BHIFHLI0EE D 5 Gk X 205 6 =5t 100 Figkic
BT 5 4sf/SD & DRt Tix, %EDc (r=0.547,
p<0.001), %ESc (r=0.502, p<0.001), ¥ X %
9%4Cn (r=0.346, p<0.001) & o [ < E 0%
AL, L2LWTFhbBEWHEETHD, IHiC

29 3% 11 5 (1992)

Table 2 Correspondence between LVG and ECG-
gated ECT

LVG ECG-gated ECT

Basal anterior segment No. 3,4,5
Anterolateral segment No. 27, 28, 29
Apical segment No. 37, 38, 39
Diaphragmatic segment  No. 33, 34, 35
Basal posterior segment  No. 9, 10, 11

Septal segment No. 6, 7, 8, 18, 19, 20
Lateral segment No. 1,2,12,13, 14,24
(A) 5% (B) -
= o W™
o 157 w l
- 6
é) 60 (7)) 04
w w
®R 40 ® 404
20 20
0 o
NHAD NHAD
© (D)
1004 1004
80 80
60 £ 60 r—;
Q —
9 I N =
3 401 ¥ 4o '[
) piis
“"NHAD NHAD

*p<0.05, ** p<0.01

Fig. 6 Relationship between segmental findings of
ECG-gated 99mTc-MIBI SPECT (mean and
standard deviation of %EDc, %ESc, %4C,
and %4Cn) and wall motion assessed by left
ventriculography. N: segments with normal
contraction, H: segments with hypokinesis, A:
segments with akinesis, and D: segments with
dyskinesis.

%4C L DRI FEE %2 3B o 72 o 7z (1=0.115,
p>0.05).

Presented by Medical*Online



BIRME O AFBEZEGIT 351 5 99mTe-MIBI i X 2 O ERFEOM SPECT 0Bk & 2 DER 1337

V. £ =

ek, LEMRED FEM <, *°™Tc R MR,
H 5z ¥nTe E#ie MIFE7 VT I vick 3.0
EXRHL =Ny o FRELAVWLRTE .
LA LZoFETRBRESASRES b, RETEE
EENOHEMEMTC R AT Y ThoTe. —F, D
A A=Y v 7 fUKIE R, Do MEN6E R
PrEEES 0 RRRIT: B8y, RETOREER{L
CEEEBEZHRLL O LT3RV RS TS,

Yamashita 5%, BN-7 o E=72HWLE
X[E#i PET (23T, Percent Count Increase A3
RPTEEES & BIFIC KB 5 L i L1, PET
BEMMERECER TR Y, FTORMICERL
Bxbhsd, MITLEmRLROATEDY,
JE< HEBRKICER LEgw.

Mochizuki & %, 20Tl | & % ECG-gated
SPECT iz $ v~ T, Systolic Thickening Ratio 2%
RFTEEESh % RIFIC KM 5 L|E L0, La
LiE% @ SPECT L By, ErMICIE L4
% 7% & & % ECG-gated SPECT o 4, 20Tl
BEDZRXANF—VURNDES L, EBHoES
X3 BEROBAN»S, BGICERMEZLEL
5. ZORERE OTI GO BAMBRPEL,
BRCHEBERETZLLEXONS.

EOR, FILVWLHA A—Vrr7MAITH S
9mTc-MIBI %, 20MT1 I D R #5452
LOHRETH D, iz ofmosMic o kE
L, o3 eAlnnnz tnb, #ic ECG-
gated SPECT ic X W@ L= A L EX bh 5.
SHIEENR T THHEZ ENOAFEREST
HY, BBICOHEINRBELEL LTV A,
PET L R TLHFF L vwx 5. $TIic 9mTc-
MIBI o 3 ARiIc B L T, BiLtEERIZENT
T DAL I —HTBZ LA BESATY
%29, ¥ - First pass 2 & 3 7& = BE E 8 o 254
DWREETH D, OHEEE & MF AR O AR
Bohs 2y b HB™. LarLDL7— Vg
CRRPICELREARD Y, BETiLHHR
POEEES Y M ARAB RS TWS. KH

51377 F—1Bic X 3 992Tc-MIBI o LE XA H
OMF Y v F 247w, Percent Count Increase i1 J&
FrEEESI O BILICREWET T2 L HELLEM. &
Ebhbhiz SPECT 2T, XV FHHICESE
B L OBRERI L.

BRIBMEOEEFZ SR L LISEIORRICE
WTit, ED & X O ES 2 81F 3 ELELFRD
B9 v b (%EDe, %ESc) iz, EEEEB IV
Dx 32— bR 72 RPTEESES 0 1EEE L ORI,
BT 7 HEEAR%RZ B 7. MIBL 04 Mmkic
DHEFETHZ Lo, RETESESNT ED &5 W
X ESicB 13 RFTOMBRICKTFT 52 L&
LTW3., ZRICRLT, BIEOBEICE VT
RFTEEEShE RIFICKMT 5 L Shiz, FEEO
IRFEICHED B > b 3o R (%64C) i1, bh
bhofERTIHFCKL, EEHHr 2 RBmL
Blhhotz. TRNIXEDOI Y Y FBEVEFT
2, ED 2S5 ESoH vy M RO BB TENT
HoTh, dYUCIRELB->TLEIDHLE
Zlz. Z2TT, Ay v MEELOMEHRE MR L
7e %4Cn 2 AWIcBRE b ITo 72, BFELHEB
ZR7=bon, EDH 5 Wiz ESickiFs, v
RA v o MR & OB RE R o7k,

XS ETEAOERICE-EHLLT,

(1) 4[EFR7= SPECT %f& 0 ZZRIMREED &
.

Q) EZEINHERF o twisting819 (= X » ED &
ES CHBETA TN 5 W REM.

(3) Partial volume effect iz X v, EEEDEN
BEMO A v v MROELD, EBELY L1
18 & LTV 3 A REME.

nENEZLNS.

ZD X 9T, ¥mTc-MIBI i & 5 ECG-gated
SPECT i3 fEMTICIRE b5 b0, HoHh i
DFGIHAETH Y, b5 EEOOEETMICH
2BELDOLEEILND. 5%, XV ESEED
SPECT &% Fl v, RFion vy bMoE k%
IR TRz R TERE, %4C R %d4Cn
b RPTREES) L XV mEOHBEE RT L0 LHiR
Sha.
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VI #

9mTc-MIBI |z & % ECG-gated SPECT %47\,
AR ESOREL Lo Ak RatLE. &
Lh-EBIZI AR TS Y, ED B X WES it}
3 RFTDELY A% (%EDc, JESc) i BEfEgh & B
iM% F L. LALED 25 ES~0HD
A% 0 HME (754C) 13E5ES L FHEE Y, Zh
% ER(L L 72 3E (%4Cn) & %EDc, %ESc L »
MBI REE» o7z, ToTH YL MEoH#EM
R L0 RFTEES 2 FET 2 DI RAR D
LEXLNB.
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Summary

Usefulness and Limitations of ECG-Gated Myocardial Single-Photon Emission
Computed Tomography with *=Tc-Methoxy-Isobutyl-Isonitrile (MIBI)
in Patients with Prior Myocardial Infarction

Kenichi OkAYAMA*, Chinori KURATA*, Kei TAWARAHARA*, Takahisa TAGUCHI*,
Shigeyuki AosHIMA*, Akira KOBAYASHI*, Noboru YAMAZAKI*,
Hiroaki KAwAI** and Masao KANEKO**

*Third Department of Internal Medicine, ** Department of Radiology,
Hamamatsu University School of Medicine

To evaluate the relationship between regional
wall motion and 9¥mTc-methoxy-isobutyl-isonitrile
(MIBI) uptake, ECG-gated single-photon emission
computed tomography (SPECT) with 99mTc-MIBI
was performed in 20 patients with prior myocardial
infarction. The left ventricular images at end-
diastole (ED) and end-systole (ES) were divided
into 39 segments, respectively. Based on circum-
ferential profile analysis, relative uptake (9% EDc,
9%ESc), percent count increase (%4C), and nor-
malized percent count increase (%d4Cn) were
analyzed in each segment and compared with
regional wall motion indices assessed by echo-
cardiography and left ventriculography. ECG-

gated SPECT with 99mTc-MIBI provided high
contrast tomograms of the left ventricular myo-
cardium. %EDc and %ESc showed good correla-
tions with regional wall motion indices. %4C and
%d4Cn, however, showed lower correlations com-
pared with %EDc and %ESc. In conclusion,
high-quality left ventricular images were obtained
with 99mTc-MIBI ECG-gated SPECT, but quan-
titative analysis based on only percent count
increase (%;,4C) have limitations for evaluation of
regional wall motion.

Key words: 99mTc-MIBI, Regional wall motion,
ECG-gated SPECT, Myocardial infarction.
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