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BE =RuHiiraE/ Emission CT # .08y B > F i I FH L T (gated cardiac pool emission CT,
pool-ECT), .LHiEERH OBEEI % 1T\, $EK D First pass (FP) # X UEHRF (EQ) # & Hikikat
L7z, SR EANSH, LHEEBE 44ITH 5. Fikix, BFic FP B XU EQ &7y, W T
pool-ECT % HifT L, AZREEN R FEs X 0EREEEk% 5, BES), RERSXURMHED 3K
O TR R Uiz, #RiL, pool-ECT B R0 FHEIC REFERMOKRHBICT <Ch, i
FP i CIIARERL m VT Wk » TEEOBTRZ XV ERCZHI T3 2 LREETH -1k,

pool-ECT #:ix, Q& UEMOEHI 2. QBB 2 B OKEE CHMEFRETHS. QERDK
ECRBRHATETH -7/ MEERORH LA TH 5. BOoFEEAL, SEFEIEROBHICENT

BEEARFIY ERIT L0 LRSS,

L xC®HIC

DHEEBEOEEGH L ERICRIEYT 52 &
i, BERESTRERET SO XA CHEELRTFT
b5, Thwx, DAl v RI 2/ LEEES)
AL K MEIT S h, EEERHR L BWHEES
HBLVILLLOBENL LN BLD, L LIk
DRETIE, BE, ARSI CLT RAO LB
¥) 1% First pass # (LF FP LB§9), % 2£R14
frtk (LLF LAO L&) i3 ik (LT EQ &
B3 »omEBTwBikd, RAO #it FP %o
BtEl, WS ORBBELIMET S LATET,
EQ it b~ fEHE B WLt ZoTW 3. —3F,
#5325 RIOEZHEMTEE D v bk L
%Y, XYVHAREGELEELRDE, BRE KR
REZEET DL EhICLBRALD 5.

* RRERKFENRE
** B TR
2y 60428 12 A
BT 16042 A 12 A
BIRIFERSE | HREMHEREHE 6-7-1 (B 160)
HRERKZNFE B
& 2 f&

Emission CT 35 A ICTE L T & REE
T, ava—gT7ATY ZARE VEZEOWE
%BeBsZ LAFETH 539, FPEITBIT 3
RAO # b EERENHR L L THMEiT &, 20
EHME L FP kB e&Exbhd. Lo L,
Emission CT Zzh £ TERLHF L F 7 T AiC
FIHSh, DB L F~OIEHICET 8GR
£ixnv. 22 TABE Tk, Z @ Emission
CT 2. 81BE > i Jts A L (gated cardiac pool
emission CT, LA pool-ECT L B +), LMHHEE
BE R 2EEHREICOVWT, EROFEL
KR Lo THRET 5.

IL &5 URISHE

xgRiE, DEBOBEED L WEE NS B (26
Bk CER26RE~295%, FH215R) &L, O
FERE145) (B4, Ltf 2 B THR 38 R~T79
B, PS8R Ths. LHEEBREONRE,
BiBEPRRAESE 8 ], TREREEE 3 H, REEHEZE 2 M),
REEEE 1 Hlch 5. DFEEREILH, Al
F i DERBTR b U < i S0 B3k o M
RO LA BODMORE L ER T, 14fi%
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HBITUY 7 — 7 VRERITY, EXER U
T LVG LBs¥) B, MEEEREHE 2RV
72106, BEEMIIC—B L TREEESHTRE
FER L 7z,

FH#Eix, in vivo 3 9mTc-RBC 40 mCi % {#
HL, Boicitsko FP # (RAO 30°) 38X W' EQ
# (mLAO) #17\v, B| X &\ T pool-ECT #:#%
fTo7z. pool-ECT #hiix, Ho~h A7k BED
[B v i EH P 50° 2> & ARTHHL 40° £ T 5° FF
SRR & ¥, 36K &Y 1 J520~30FbHkE <0
BERFEH 2T, 1D AZHEKIST v— A4
TF— 2L, BohicT— 4 b b filtered
back-projection method iz & v, ZEEdlftk
(sagittal), [RIHMTED (4-chamber) ¥ X UV =8 40 4
M (coronal) D 3 SDOPBEIZ DWW TEBDOEBD
6mm Z L oM@ E B (Fig. 1). Zh b ¥ifE
s &, FLERA KGR & WHEAR G & F—EmE ki
FRL, BEHRFELHRH L. S5 RRE
REMBELIcBOBOOKBHRIZONVWT, 7—Y
THREDO—KRFETIAPEITV, #RiE#R (amplitude)
L hrtRf (phase) ZfEML, Ab¥ TR L.

Ffig i, BEESHCOW T3 4B,
normal # 0, hypokinesis # 1, akinesis # 2, %
L T dyskinesis # 3 & L, #E3R DKk & pool-ECT
BEHELT, —o>TH¥P LVG FrAIESY
TR e s E L L E L. £7c am-
plitude & phase 33D I DHFLEIALIC > W T,
EEFROE AT negative (—), BEFRBAHS
=8 positive (+) & LTI L 7. 723wl
BEhRRAE G, AR & PREIc o TRt
Tote.

EEEIWFholEb, BoBRETITRE =Y
A — 4 %3\ L 7~ PHO/GAMMA ZLC 75E
(Simmens- &) #{EFHL, F— 4B Y v F
2Ny 72400 CFT o Tz,

L. &% ®

LMGEERE4IC BT B EE % Table 1 1257
3. EHTHREBIW P, pool-ECT #: # M
WAz Licky, DEREDR EEZ B IIEFTH

22 3% 9 5 (1985)

5. HiEEPIREERE ISV, 8HlR6HlT
LVG %17\, BEHEShTIE, RIEER XU EREAL
B b TIGHALH 10ERAL (63 %) T2Mi iE » ] L
28D, FHBEZD amplitude ¢ix, FEEIC16D
BRI, PERDOFEET 3 1AL (69%) 25,
pool-ECT #: i 14547 (88%) MRINFIRETH -
7z. ¥ 7z phase Tid, RER D J5H: T LIEBAL (69 %)
7, pool-ECT #: i 1SEAL (94%) » B ok
DA[RECh -7z, T - BEFEREF TSV TE,
5% 4 flc LVG %17\, BEEBITIE, SHH
24 (40%) cMiEEomEE R . FBEE
@ amplitude 36 X U phase Tix, #E3k D 5 &
pool-ECT o RicizENEd LT, WH & b
2PREORHNBFETH o, MIBEREERSE
1T, LVG TRERD L ¥, BEES),
amplitude 33 X OF phase oW b, #/EkD ik
BLO pool-ECT &k LICEFIRHE L2 -
7z. Uk, REEHAWSZ LIk, BEEEITE,
ERE 22D 5 B 12FL (55%) TERWRED A
E#3w . amplitude cixRIEkIC, REE D FH ik
1168 fir (73%) @, pool-ECT #: G 1% 19 fir
86%) PDEB ORHNBAIEETH » z. F /z phase
TIR22EAIH, RERDFE T I6EAL (739%) 0,
pool-ECT #: ¢ 1320847 (91 %) o Bl & BT H#E
Tholz.

PAITF i By 7s 2 5Ef & B 5.

GE & 1)

H.S., 6155 5. AikEPRREEE.

LEX Vi-a FECST LR 239, %I QS
RE— v BELISHOHEEFTH 5. BEED
(Fig. 2) 1%, FPETixAlEEIC, EQiLTirHREIC
hypokinesis #38% 5. pool-ECT #: i3, sagittal
# CHIBEIC, coronal g CHfFIC, ¥ 7z 4-chamber
#%C b PRI E ¥ h akinesis 233 H h 5.
Fig. 3 iZ[RIGEHI > amplitude & phase £ 2 — ¥ T
b 5. D FP % TidpTEEIC amplitude & & O
phase O BENRFED b5 H, %EEC D phase »
RERHB L, FMORE bEbhS. EQET
i, hRCEEOREBED 5N B, pool-ECT
T, sagittal g CHTBEICTEE O RE N ED o
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@=septal sagittal lateralmp

e=basal coronal apical=p

Fig. 1 Three-dimensional tomographic wall motion analysis in a normal voiunteer.
(red: end diastole, blue: end systole)
Abbreviation; ANT: anterior, AP: apex, INF: inferior, POST: posterior, LAT:
lateral, LV: left ventricle, RV: right ventricle.
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Table 1 Summary of data concerning wall motion, amplitude and
phase of all 14 myocardial infarction cases

Wall motion Amplitude Phase*
Case Age. sex  Location LVG
Conv. pool-ECT Conv. pool-ECT Conv. pool-ECT
2 =+ 3 3 + -+ + =+ o+
(1M.T. 57(m)
-SEPT 1 - 2 2 + - + - +
in 3 + =+ o+ + - +
(2)S.A. 70(™m) n
2 - 2 2 + - + + - +
3 - 3 3 + - + + +
(3)H.T. 55(F) "
2 - 2 2 + - + + +
0 = 1 1 - =+ 4+ -+ 4+
(4)M. Y. 61(M) "
1 - 2 2 + - + + - +
2 - 2 / + + + - +
(5)H.K. 63(F) "
2 - 2 / + - + + - +
0 - 1 2 - - + - - +
(6)1.M. 55(M) "
0 -» 1 1 - - - - -
1 -+ 2 2 + 4+ -+
(T)H.5.  61(M) "
1 - 2 2 + + - =+ o+
1 - 1 / - - = = > t
(8)M.H 52(M) "
1 4+ 2 7/ + =+ o+ + =+ o+
(9)E.F. 61(M) INF 1 - 2 2 + -+ + - +
(100S.A.  79(m) n 2 - 2 / + - + + - +
(1K.M.  42(M) " 0 - 1 1 + + + - +
(12)N.1. 38(M) POST 2 - 2 2 + + + - +
(13yC.5. 43(M) " 2 - 2 2 + + + +
(14)Y . H. 63(M) LAT 0 - 0 0 - - - -

Abbreviation;

ANT: anterior, SEPT: septum, INF: inferior, POST: posterior, LAT: lateral, 0: normal,

1: hypokinesis, 2: akinesis, 3: diskinesis, (4+): positive, (—): negative, Conv.: conventional method.

h5 9, FPETH b -1%BED phase B4 1338
LT, FIMICBE v Zirah 5. coronal
% G RIBERREIC, 4-chamber 4 TIXHEL 5 L
RERIZ A7 T amplitude 33 & U8 phase » BE H R
Hohsd. LVGFRR T, BiBEPRES L LI
akinesis T, %EEIXEREEEEITH - k.

GE #l 2]

LM., S5g&tk. RiBE R ZE.

DEX Vi~ FETQS N7 -2 LA
WO EERE CH S, BEES) (Fig. 4) T3 FP
BERIWEQEL LICEREEEYE L T35,

pool-ECT i it sagittal 4§ CTHijBEIC, coronal {5
THRFEIZ hypokinesis 2338 % b L 5. [&4E B
amplitude 3 X (N phase 4 #» — ¥ (Fig. 5) T i3,

FP £ C1#%#82IC amplitude (KT 25, EQ &k TH R
iZ phase BH »MEH bh 5. pool-ECT & T i3,

sagittal f§ CRI[BEIZ, coronal f TIIRIEERRFIC,

% L T 4-chamber T2 HpER HOREICH T T
amplitude ¥ X 1" phase D ZHENFH LN 5. X
ImFPETH 6N 1%EBED BE 1L, pool-ECT T
FEBH bz, LVG B R T, AiEE akinesis,
fhf&Eix hypokinesis ©, B3 EHEEEE TH - 2.
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Wall Motion
Case 7 H.S. (ANT-SEPT)

LAO 40°

+basal coronal apical=

+caudal 4-ch. view cephalic=

Fig. 2 Wall motion analysis of antero-septal myocardial infarction (case 7).
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Amplitude & Phase

RAO 30°

Case 7 H.S. (ANT-SEPT)
LAO 40

(AM : Amplitude, PH : Phase)

Fig. 3 Amplitude and phase images of antero-septal myocardial infarction (case 7).

Iv. & %

RI % W7o JpTRE s Sh o FEAfh X, ik & 5
2, L2bHYIELTITZ D720, FROEEBIC
IR K ENTE Y, LLiand, fEko FP
EBXOEQ N AT RI @&k —JHTL
MEDBZ B ENTEY, BICOEO X 9 Ic8%
ORNEZ L, FhENNEE - 28X 2R3l
P CITIERE 2 S M SRS 2 ER 2 Ui LidRRsR+

5. Z®5, pool-ECT iz v <h 2 7 O 4 JE
BT 2LE PR MEREOKERAEON D
O, L0 IEMELFMA ARSI S AIZET D

pool-ECT I B ofrthic+<Ch, & 61
FP i CIIAREM L 72 ) o+ Wik - TREEBLL b,

EREICBMFTRETH - 2. R BEEBIC > W T,
2RI, ko FP 3 X 0 EQ #: T normal~
hypokinesis & F2Hr & 4 72 Hele B i 75 B 5 Bh 2
WIZBWT, pool-ECT #:T L v FREICZ N & h,
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Wall Motion

Case 6 I.M. (ANT-SEPT)
RAO 30 LAO 40

+septal sagittal lateral=

+basal coronal apical=

+ caudal 4-ch. view cephalic=

Fig. 4 Wall motion analysis of antero-septal myocardial infarction (case 6).
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Amplitude & Phase

Case 6 .M. (ANT-SEPT)

LAO 40

sagittal

PH AM PH

(AM : Amplitude, PH : Phase)

Fig. 5 Amplitude and phase images of antero-septal myocardial infarction (case 6).

$Esk o J5 1 akinesis~dyskinesis + Z Wi < h 72
KRR & 7 BEEBH R CRmEMICEZED 5
nhhotz. —F, % « TEEH| O amplitude 5 &
X phase Tix, 73D 5L pool-ECT # & D fib]
THREMBMLOBRHICENBD b, Zh
X, AEIRET L 7cth - TREF)E Helge iy SRHY 75 i
Bl <, HROLET LHAICBRIATRETD -
el tEZX bR,

ZHETIZH Emission CT O0L7— v R % %
UADIGREWL onHR B R T W B0, 19804

Moore M.L. &3ty v~ 2 5 A T
KIS H %2 3249, vy T 1983 4= Maublant J. & (%
180° Fmh & 7 — # IEETVWNEHRE G T, 1
3o planner image L ik L, FFICTEED FBH »
Bificshizt R T W39 KL T D
pool-ECT % FP iRzl ~1% « TREDFEAM i
T, %72, TamakiN. 5348 # KK
BIZSHLY, &bicltoT. 53 7—Y = &
Mz®, BOBOKEOHFRAELZREL TV,
AEOERFT L LT, & 12 pool-ECT ¥ TiT,
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EEOWEHREEON DY, FLEHCEEN
B, E2IEROFETE, BESIUE T
EEix FP #:C, HEE L ORIEET EQ T LT
(TERWY, REEZAVWSZ LICkY, AR
L UM% - THEZ sagittal [ & coronal I <, W[
B L UlB# 1L coronal T & 4-chamber F T &, —
DO E B OWEE CAHMERIETH 5. H3
RO FETIE, NERBEEEREIZ LT
B L CRIFRBEES 2 RIS ET B L, %
DRFEVR=27ERATLEY, RHIABZWES
bEZ LD, RETREROKEE & FE

BITONT, ZOXIBBETLRHTETHS.

%41z, FP T2 RI 23 bolus [k A & ix W
5a, HARLEGHEZES Z LN LW, RKET
X RI X bolus iCiE A SH 5 HE L, MER
FIOREZEFTHLRBITVES. a6, B
EICET M G185 &, HEAYERR TR T T
B, V—FURELLTITY Z & b+4THE
THDH. —F, @FL LT, RERSEETS
LITWET, X7 — 7 UBEICES SR L3
REfl &, ko FHEICHREY. Sbick&E LR
B, REOBEIEkNFEICHL, HigEE
ROTHDDFIENLENZ L THD. DM
BADOREEM: L #& % Hbh, % iz phase analysis iz
BT, BRETITOIHAICITE O IHE LA
BUEZE>TLBbDLEZS.

V. & B

DEfEs 7 12 Emission CT # i B L (pool-
ECT), D EBEORERICO> W T, X0
FP B XU EQ ik L UBRAT L7z, Z 0 2R,
pool-ECT L3R D HRIT <, BEEA O
HizEh, X Y IERELSHEATIRETSH - 7=. pool-
ECT 143, #i2fEko HiE T RHEAR 78 72 /8
BEBMCH LTHA B ET b0 LE2 LR
5.

WE MERADICES, LNE TR IV
EELE, RHRERKEHRGMIOAZSESE, FfETE
—BICEBHOBLRLET. RBFRXOERR,
5 24 [ A AR EE FHA (1984 47, MER) Ic THE L.
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Summary

Evaluation of the Wall Motion Abnormality Using ECG-gated Cardiac Pool
Emission CT in Patients of Myocardial Infarction

Takeshi WATANABE*, Nobuhiko IKEBE*, Hiraki TANAKA*, Yuichi NAITO*,
Takayuki Goto*, Yoshikazu Goro*, Yasuhiko KoBAYASHI*, Hiroshi MINAMI*,
Yoshikazu NAGAT*, Ikuhiro YAMASAWA*, Chiharu IBUKIYAMA*
and Hiroyasu MURAYAMA**

*The Second Department of Internal Medicine, **Radiology,
Tokyo Medical College, Tokyo, Japan

The purpose of this study is to evaluate the
usefulness of ECG-gated cardiac pool emission
CT (pool-ECT) compared with the conventional
first pass (FP) and equilibrium (EQ) methods in
evaluating wall motion abnormality (WMA). Five
normal volunteers and 14 patients with myocardial
infarction were studied. Following the administra-
tion of vivo-labeled 99mTc-RBC 40 mCi, the pool-
ECT method was performed by rotating the gamma
camera 180° around the patient at a rate of 5°/30
sec, then sagittal, coronal and 4-chamber view
tomographic images were reconstructed. More-
over the amplitude and phase images were derived
from first harmonic Fourier analysis and the pool-
ECT data was compared with the FP and EQ data
in respsct to wall motion, amplitude and phase
delay.

The sensitivity regarding WMA was improved

in 12 (55%) of all 22 WMA by pool-ECT. Con-
ventional and pool-ECT methods could detect
the diminished amplitude activity in 16 (73%)
and in 19 (86%) of all 22 infarct site respectively,
and could detect the phase delay in 16 (73 %) and
in 20 (91 %) of all 22 infarct site respectively. The
pool-ECT method was more sensitive to detect
WMA, especially inferior WMA which was in-
accurately estimated by FP method.

The advantages of this method was that the
overlapping of each cardiac chamber could be
ignored, that the wall motion could be evaluated
by three dimensional tomographic images and
that it could demonstrate small WMA which
could not be detected by conventional methods.

Key words: SPECT, Regional wall motion,
Phase analysis, Myocardial infarction.
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