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Evaluation of regional
wall motion in myocar-
dial infarction using
animation ECG gated
cardiac computed tomo-

graphy
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Summary

Regional wall motion of the left ventricle was evaluated in 21 patients with myocardial infarction
using an animation system of gated cardiac computed tomographic (CT) images (animation gated
CCT). The results obtained were compared with data by two-dimensional echocardiography (2-DE).

1. Evaluation of the asynergic area by animation gated CCT and 2-DE:

Animation gated CCT detected the following specific regions with asynergy established by 2-
DE; 10/10 cases (1009%) at the anterior wall of the left ventricle, 14/14 cases (1009%) at the interven-
tricular septum, and 9/11 cases (81.89%) at the infero-posterior wall. In addition, one false positive
case and one negative case were observed at the lateral wall and the apex, respectively. Of 37 instances
with asynergic areas established by 2-DE, 21 cases or 89.29, were detected by animation gated CCT;
the sensitivity was 91.99%,.

2. Evaluation of severity of asynergy by animation gated CCT and 2-DE:

The degree of asynergy evaluated by both methods was compared with each other, and the
agreement was as follows: 10/10 cases (100%) at the left-ventricular anterior wall, 13/13 cases (100%)
at the interventricular septum, and 7/9 cases (77.8%) at the infero-posterior wall.

3. Evaluation of the asynergic area by nonanimation gated CCT and 2-DE :

Nonanimation gated CCT detected asynergic areas ascertained by 2-DE at the following areas;
8/10 cases (809%) at the left-ventricular anterior wall, 12/14 cases (85.7%) at the interventricular septum,
and 4/11 cases (36.4%) at the infero-posterior wall. The difference between animation and nonanimation
gated CCT was statistically significant (p<0.05). The severity of asynergy could not be evaluated by
nonanimation gated CCT.
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For the evaluation of severity as well as detection of asynergy of the left ventricle, animation gated
CCT was more useful than non-animation gated CCT. False negative cases observed at the infero-
posterior wall and apex were decreased by alteration of a gantry, improvement of software and hardware,
and additionally by an injection of contrast medium. Animation gated CCT is considered to become
a useful clinical method in evaluating myocardial infarction and other cardiovascular disease in future.
However, we will need the further improvements, such as reduction of administration dosage of contrast

media, shortening of film shooting and irradiation times.
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LDERICK T 5 ECG gated cardiac computed
tomography (gated CCT) oJEHx, 1977 4,
Harrell ¢,D 3% stop action method % #i45 L TLL
¥k, fEa OFEPRRERTWS. LHEETO
JRBTEEEBENT O BTV bR SRS, h
S DUKERIG: & TEiES G > subtraction {4%°
trace BREFIALTWBL®, LUHFEICHED Lo
PLEBE Al Lo L 72 > T 510,

SElbibivig, RETEEES O & X Y 3
T2 9 T ®, Hi-icF L7- gated CCT %)
HELTHETTE 2720 EHEHAL, BEMIC
JRBTREEB) DRl & 177 o fo. AR X B0
Wi Mo A AL, #ik gated CCT B Xvry
TNE A LBREL T o — Xk & HRRET L 7.

R EAHE

SR T ERIRA I O FBEZE & BBl & muic Y 17 4,
&4 Hlo 21 T, FinS3~78 5%, ¥ 629 % T
&% (Tablel). CT R IHERER 1~60 A
CHEAT L. RO ER OB Ic kS
&, piBE 114, ThE1L), FpgE 9w, dueEl 4,
DRET 1o, ox33pTHs.

J5#:13 Table 2 {c5r+ 2k <, Gated CCT i
33 TCA 60 A30 %/ L, BhEML iR
L CTHEME TR L /- software & hard-
ware X D {7y WRIRFFRIC TR & 451k &
T scan {7/ o 7. FP)C subseries scan &
B 5 e 3o scan TR o70A, Thid

ECG gated cardiac computed tomography

Table 1. Clinical data of subjects

Subjects 21
Male 17
Female 4

53-78 (an average of 62.9)
1-60 months before CT

Age (years)
Date of attack

Areas of myocardial infarction by ECG

Anterior 11
Inferior 11
Septal 9
Lateral 1
Subendocardial 1

Table 2. Specification for CT scanning

CT Scanning (Toshiba TCA-60A-30)
Scan time 4.5 sec

Scan interval 2.0 sec

Pulse interval 11.25 msec

CT number —1000 (air)~0
(water)~ +1000 (bone)

Matrix 320x 320

Gray scale 250 level

Slice thickness 5, 10 mm

X-ray generator 120 KV, 500 mA

clockwise, counterclockwise O[alESFR D 7=,
scan time 4.5 %), scan interval 3 2%, £fk
< 17.5% %3 L 7-. Subseries scan 1 [a]> & Tl
BElbOF— % L LTRE R, KIE3ELUL
o subseries scan #4177 »7-. CT o pulse in-
terval |3 11.25msec. Téh 5. CT number 3
—1000 #Z=&, 0 /K, H% +1000 x L7
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Fig. 1. Method of animation ECG gated cardiac computed tomography.
The data for moving CT images are collected by subseries scan that scan in triplicate for
2.4 sec over three times. Gated images are separated into 9 frames one R-R interval.

Fig. 2. Examination of a patient by gated cardiac computed tomography.
A patient takes 30° right lateral recumbent posture on the table in order to obtain short-axis
cardiac images.
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Fig. 3. Nine sequential phases of CT images of a patient with anteroseptal myocardial
infarction covering one cardiac cycle.
. =akinetic segments; «—=thin myocardium; RV =right ventricle; LLV=left ventricle.

Table 3. Comparison of 2-DE and gated CCT in diagnostic reliability for abnormal seg-
ments of asynergy in myocardial infarction

Segments 2-DE Gated CCT False positive False negative Agreement (%)
Infero-posterior wall ik 9 0 81.8
Interventricular septum 14 14 0 100
Anterior wall 10 10 0 0 100
Lateral wall 1 1 1 0 50
Apex 1 0 0 1 0

Total 37 34 1 3 89.2

2-DE =two dimensional echocardiography; Gated CC'T'=animation ECG gated cardiac computed tomography.
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Matrix 1 320x 320 © gray scale {3 250 level ©
H%. Slice f§1Z5 %7z 10mm 2FHTES
2, &MElix Smm & L, X-ray generator % 120
KV, 500 mA o4& FTHEfT Lz (detector i
512 Xe gas detector % v 7z). Gated image i
LERD R a2 % R-R g% 9~20 frame
CHEIREET b B A5, FEALE 9frame (c4EIL
(Fig. 1), display monitor || JEvkHiH & 8
ftL7z. Gantry ixpijBEFFHEZEF| < B 4 ~ 10
BE, TEEBEZEG|CEEM~ 10-15 EfH 2. %722
T4 A& O EITEST 57, AT HATHE
o7 —7 N ERIEL, hEEH~ 30 EfHT
(Fig. 2). #EFANCX65% 7o o407 77 4 v %
7213 76% v v 75 7 4 v &% v, bolus injection
B XU ZhizHkE< rate injection 2 X » T, &
100~180 ml % REFARAY I H2 5L 7=

JRBTBEES O FHMICR L Tid, IEREESESIC
H LB E DEEW L O & hypokinesis, Bj X iz & A
ot % akinesis, J[UFEHIc paradox-
ical 1z#< L » % dyskinesis & L 7=.

EHIINE S hIFrE gated CCT % 1o
VYR U TAN AIZHREEL, asynergy DAFHE
PEELKL

Wig == — K (2-DE) i3z # SSH-11A
ick b, 24 MHz b2 EA L, EZ2EH, &
T REG, ERTEG, ARAMIES G L oE
BRBEE2ITR -2, 20, 54 v 2% v
Va—F—iZkhFvm s 7= =T L
M E—Fbza—FLBEL L. EX asy-
nergy o EAfiix gated CCT & [F#%, hypokinesis,
akinesis ¥ X (% dyskinesis & L, FREEIC X -
THEOhIERE, A=RiEE, O=PRE, T,
®EE, REE, LRIOBEALICSWT, 1 REIK
Y2 BEEERE & 1T » 7=. Sensitivity |3 true
positive/(true positive +false negative) LY

B L7

DEEIE O RPTREB)IE

= S

1. Gated CCT T akinesis ZZFBfL71- fEHID 2
= (Fig. 3)

ERNE 64 o BT, LEXE, BiEEHiEE
%%k L7z Gated CCT 2 X v 1B 5 h 7= 9 frame
Z ¥k display monitor ETBIE{LT 5 &, A%
HiTAE X 0 O A EERITETIC akinesis #38@ 7z, /-
HIEED —ERIC IO OIEEIL b 2 b hizad, L=
E, BEEMRRET HoN b otz —FEkE
gated CCT i3, #iBEPlgIc asynergy M7EEE+
52 LIIMER S A3, asynergy DFLEE o FEfi
ITHRETH - 7=

2. 2-DE [ &hi| gated CCT |z k3 asynergy O
urzwots (Table 3)

DEPRE, SRR Tl 0 S —BRix 14
b 14 4, 10 45 10 ) & 100% T H, TEE -
#wEEC i 11 flh 9l 81.8% T -7z {UBET
(3 24 1 H3—F L 723, false positive ¢, 14
BT FlORERL TEE - BRIz Fh ]
i & 2 fflo> false negative 234 b, £fAT 89.2
% D—HRTH-7-. 2-DE iz k 3 2o b+
% sensitivity X 91.9% T»H - 7=.

3. Asynergy DIEEOFEE

HiiB£ T3 hypokinesis 75, akinesis 2 {5,
dyskinesis 1 floo4 5] #3, 2-DE L gated CCT
T—HELIERE B (Fig. 4. LEPE T L
hypokinesis 12 fi, akinesis 2 f5i|o> €575 — L
7z (Fig.5). THhE - 482Cix hypokinesis 8 ffj4
Il 23—F L7=235, 2-DE -G akinesis & 227 L7z 1
1% gated CCT < hypokinesis L Z#fsh, —
R 88.9% T -7 (Fig. 6).

4. ik gated CCT [Z & % asynergy DER[IESHT

e T3 10 fileh 8 45 (80.0%), Lz 14 4
12 4] (85.7%), T HE, $8E 11 f5ilch 4 5] (36.4%)
7 2-DE o —E L. Zh o offReH)
wi gated CCT ot 2 REEFTAD &, £
e, LEPRBTIAEEIT RV, T - %
BT p<0.05 THEZESE D b h o Bk
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Systole

Grade of asynergy 2-DE Gated CCT Agreement (9%)
Hypokinesis 7 7 100
Akinesis 2 2 100
Dyskinesis 1 1 100

Fig. 4. Comparison of the degree of asynergy in the anterior wall by 2-DE and gated
CCT.

Diastole Systole

L KN

Grade of asynergy 2-DE Gated CCT  Agreement (%)

12 12 100
2 2 100

Hypokinesis

Akinesis

Fig. 5. Comparison of the diagnostic accuracy of asynergy in the interventricular septum
by 2-DE and gated CCT.
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Diastole
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Systole

Grade of asynergy 2-DE
Hypokinesis 8
Akinesis 1

Gated CCT Agreement (%)

9 88.9
0 0

Fig. 6. Comparison of the degree of asynergy in the inferior-posterior wall by 2-DE

and gated CCT.

gated CCT [z k
HETh oI

% asynergy O FEIE o FEAl A

E

Luckner "3 /25855 5% © IR % 8w 7
130 f71]i= nongated %, L < 1% gated CCT # Jif7 L,
714 54.6% THEEB)IRF OBW A sEIC—H L
WELTWS., HEH0, MBI L -
TS ALz 250 L o asynergy #, gated
CCT THRBIC 6P SHITHRIMLTVS. L
2L asynergy OFEEE s E, gated CCT il
FT—HLZL0FS5HEh 24TaH Y, asynergy
DFEEE O BRI B < moTW3. —J,
50 e ® i,r—&ﬁﬂﬁﬂ MHMCTK
BWTH, EEERIC ﬁ&%uk&&—u
L T BEEE) S 23 :l»uiwl&)f wLTWD. bh
biho 2-DE L@l gated CCT |2k 2% asy-
nergy OfEHrTix, 84% > 5] T HRERER) L .‘|’n'?"r:[5f"/'
D—FwHhTEHY, fholfse L (i(iﬂf‘w) Gl 2
Bz, L Ligdl gated CCT <k, ik - o
<@ gated CCT ot &3 m b v

b

Do, FHE - T m gated CCT o3l A3
i {mo>TWS. Fic asynergy OFLEE o FHli T
B gated CCT o4 100% o —FRnNE L
hrcolzxt L, ik gated CCT i3 5l i R
Thofe. ZALORHTEEINC ST EE AT L T
WD 72O BEET OGN E Lo wWiT i E b, ke
TNEILHE & A0 2 L DA . F O T2 D UMTHE I LE
9 R b DTN IC R 5 LB 2 b h
5. ZOZ WD, DILHEIC Rk )'L\(Dl“l‘inﬂ
L850%, B gated CCT o J5 2500 Ja) it e
BoRHliz & 5 L+ o 84A, #ik gated CCT
L0 b ERIFRERERE TS LB bR B
Gated CCT & 2-DE o asynergy ZEfifiA~— £
B LT, fulElc false positive 1 ], #ghE L
LR¥ERIC false negative 23 3 5|7 &5 #u7= 23, Luck-
ner & OIPIET Y FEEIC, AT
Db %<, gantry O TR R ET
W5, bAILbNORERITIE, HICHFEe o Flic
false negative, false positive 732 54T 7=, =
NEE D% gantry OZEE(C X Y EEI NS,
WG O fERA L [ 5 & # %, hardware

false negative
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B L software DR E, EXAIOELHEOR
HERVELEL. Tho0EE, BETIEEL
2B OohEETRE>TWS. LELERKDL
YEEAOBRERIIARO X Y ic, HBWKEE Y
ELLTWBED, 33— F7 LAXF B
THICRETICRER S Y, DREERIC X #H
REGBAEBONS X AERE LU FEBEOB RN
Yihb.

DFEEI BN ERE I CRETIRETHS
e, MKRESZOMmoMREEAHFLTWEE
Ldhs. Z0XdRREOBREZHL, 2-DE %
T LB AE G2 B Z L BREEREELEN
TR, DEBREOFMITERICELY. Zhid
EEETH LELERRT 2 L b Db, LHkF
WAL E TR ERBMLIC T 5 2 EDLEIZX o T
I H2REIRESN DN, TATLRNA
MEEER LW O BT, = ORIEI A L
WZ ERE.

DMIEE#ROLEER EBREET A5, Fil
BEORELWIEKRLED, Thb0BETE
DHEOFHl: S HICEETH S, AETIE, O
T 3 —(2 & 5 FHE S REE A BE T L IFREMICO
DB % 15 & h, asynergy DR ¥ T FHifli A3 7]
Hete =, BB - BE~OCAITIHFTES
botBbhs.

Gated CCT iz X 3.0MFEEO KT ICIZ/RPTEE
EEOTO L TidAe <, EEROLHEY, #
WEEICHEIEEARVALBRELBET 58
OWFFEL IThRbhTna 2, Bohs R
12, HEBMEESSEMICHEL, ERERICE
HHh, BEROKRL &h 3 filling defect &,
BEZEHICb-TRED b, EFHIO bolus
BE#®S~I54THL - L bHRICHHEN S late
enhancement 3% 3%%. bhbhDEFTHZ
NOLDOFABRONILONRH BT LMD, asy-
nergy OFFAfiic, ERFIEM Y IALOREICET S
Em ez sz Licky, gated CCT (cx 3.0
mEEIHRE, —BoR Er#EfTEs L Db
na.

BAEAIR CHEMAYIC gated CCT ok & 1T
BRoTWBDEbRAOLADOHHNPATHY, D
S TIRBRRIC—HBEL LN TWBRRICH S &
Wz k5. SE® bhbho ZiE»r5h, BE
gated CCT o MEEBWHICHT 26, BT/
PTEEER T~ IR 2-DE, DEr 7 —7
NMREIC X 2 BRI EEEARFIIC S W TRAR SR
HELEbLRS. SEITHREREZ OHEED A
L L, ZothoRmitbRSs, SREOHE,
OIES, DRRBZE~OICHB+H2FETHS
> EBbhs.

Robb 5213 CT oo lFHE LT, BEE
synchronous volume computed tomography o
WEZTTH TR Y, DEBASOFED 3 KITH
BWETHREI L LTWS. IR FOETORE
- TWAEY, ERRML EREA MRS RS,
BREOCORALOLADFETIIZASTA AFEE 1 DIZR
EBLTWB o false negative DBUIATE 3
AHEELEETE V. 5% R 74 AEOHEMA
SETHY, ThEflALLEER XOERNR
IRTHBEEBHRIT VB TE S, SHIKEFIK
JSEET, OAEE v — 22X O0EHE, B
W jp ¥ 0 X ) IERERDEREORIES, LHEZE
BORER E~DIGAORHEE L H Y, LHEAIHT
RIS BECIBRERB OEHKES X
BEHEORER EOBELELEIATIRINVDS
2, B OWEIC X o THRRAICERSRIEE L 7%
STWAHRE SHRAELERRELELE VB LR
bihs.

-2 #

Gated cardiac CT image (CCT) # BhHE{k+ 5%
system % {§H U, M E 0 RFTREED) o 54l &
Frv, FoHFREME#E 1L gated CCT & 2-DE
Ik DRER LB LIRET L 72

1. @ gated CCT & 2-DE |z & % asynergy
HIARY e 13

L P 14 il 14 4, Z2 2 10 45 10 4
T—5R 100%, TFhE - #6811 i 9 4] 81.8%,
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PUEE 2 pich 1 il T—B L7z, 2 ofth, fkEiC false
positive 1 fi, Lr2e#Fic false negative 1 Hlx
7o. 2T o—ER 13 89.2%, sensitivity jx 91.99
Th ol

2. Bl gated CCT & 2-DE |z X % asynergy
DR O L

FEERiEE, ERPREE 100% — B L -2, F
B - 1R I flh 7 T —F L /-

3. # 1k gated CCT & 2-DE |z k % asynergy
HRAL D Mk

ZEZERIEE 10 fe 8 45 (80%), .LoEErhg 14 filch
12 5] (85.7%), TEE - 148 11 f5ith 4 5] (36.4%)
B—E L 7.

EEHIBE L LEPF T gated CCT (2 k33
fiti & & 1k gated CCT iz X 3 SEliic A Z i e
ST hs, FEE - HEETIIMEERIC p<0.05 THE
ZENRD bhiz. #ik gated CCT (o x5 asy-
nergy DFREEOFMEIEEETH -7z LA Lok
» 5, ByE gated CCT iz & 3 [HATESES) © 40
1%, asynergy OFREEIZEI L T#f ik gated CCT k
VOFERATHB EEX LR

TEE - $%EE, [REBIC false negative 237 54
7eh3, gantry OFRFE, software, hardware, &
RABREFE O KRBICL Y BE L. S®RBE
gated CCT 3&H A OWE, WU, Bies
BRIOEMEIC L Y, LHFEESMOLERIZENT
LERRMICHER R REEKICAVESZ LBbh 3.
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