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Summary

In order to evaluate the usefulness of contrast enhanced cardiac computed tomography (CECT)
in the diagnosis of myocardial infarction, 33 patients with transmural myocardial infarction were as-
sessed by this method. The diagnosis was confirmed by coronary angiography and left ventriculo-
graphy.

In all patients, the onset of infarction was within 16 weeks of the study. Out of 33 cases, the
infarction was antero-septal in 23, infero-lateral in 5, and inferior in the remainder 5.

1) The anterior wall thickness assessed by CECT was well correlated with that by left ventri-
culography in RAO projection. When the septal wall thickness was compared between ECG gated
and non-gated CECT images, the septal wall thickness by non-gated CECT showed a close coincidence
with the diastolic wall thickness by ECG gated CECT.

2) In all patients, the thickness of the septal, anterior and postero-lateral walls was measured. The
mean wall thickness in patients of antero-septal infarction was 9.0+1.9 mm for the septal wall, 6.3
+1.3 mm for the anterior wall, and 10.0+2.1 mm for the postero-lateral wall, and the former two
in this group were markedly decreased. In patients of infero-lateral infarction, the mean wall thickness
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was 12.2+1.7 mm for the septal wall, 10.8+1.6 mm for the anterior wall and 8.9+1.2 mm for the
postero-lateral wall, and the latter was slightly decreased.

2) A filling defect was revealed in the infarcted area when CECT was performed in patients with
acute myocardial infarction within 1 week from the onset, and late enhancement was demonstrated

by plain CT performed 10 min later.

4) Left ventricular aneurysms were noted in 16 of 23 patients of antero-septal infarction, and
8 of these 16 had mural thrombi in the left ventricle. The mural thrombi were confirmed by left ventri-

culography and two-dimensional echocardiography.

5) Coronary artery calcification was found in 11 of 33 myocardial infarction patients. Therefore,
CECT was very sensitive for detection of coronary artery calcification in ischemic heart disease.

6) In patients with aortocoronary bypass graft, the sequential scan (dynamic scan) was shown
to be a useful non-invasive method for imaging diagnosis because it showed whether the graft was

patent or not.

The usefulness of CECT as a non-invasive measure for the diagnosis of myocardial infarctions
was discussed, and it was suggested that this procedure can be applied in the other heart diseases.
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Table 1. Subjects

SRR &% CT hoR Atk

Age Sex
Diagnosis No. of cases —— - e -
Mean+SD (range) Male Female
Antero-septal infarction 23 55412 (33-78) 21 2
Infero-lateral infarction 5 56+13 (37-78) 4 1
Inferior infarction 5 54+11 (33-66) 5 0

CT scanning
(X~-ray radiation)

Injection
Inspiration

||

0 5 10 15 %‘p
Arm to lung time seco
Arm to tongue time >

Fig. 1. Method of contrast enhanced cardiac
CT by one bolus injection.

A 15 to 20 m/ bolus of Urografin-76 is injected
through an intracatheter needle into a peripheral vein
(arm), after which CT scans are obtained.
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Contrast enhanced CT

y=0.93x—0.13
r=0.97
P<0.005
n=4l
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Left ventriculography (RAO)

Fig. 2. Comparison of anterior wall thickness between by contrast enhanced cardiac CT

and by left ventriculography.

There is a good relationship (r=0.97, p<0.005).
MI=myocardial infarction; HCM =hypertrophic cardiomyopathy.
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Fig. 3. Comparison of septal wall thickness between by ECG gated CT and by non gated CT.
HCM =hypertrophic cardiomyopathy; OMI=old myocardial infarction.
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septal wall anterior wall

/

P Fig. 4. Measurement of left ventricular wall
thickness (normal subject, 31 years male).
Septal wall thickness, anterior wall thickness and
postero-lateral wall thickness are measured from
—postero- contrast enhanced cardiac CT images.
lateral wall RV =right ventricle; LV=left ventricle; RA=
right atrium; AoD =descending aorta.
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Fig. 5. Comparison of left ventricular wall thickness in patients with myocardial infarction.
In antero-septal infarction, septal and anterior wall thickness is markedly decreased, and in
infero-lateral infarction, a mild decrease in postero-lateral wall thickness is noted.
ant. sep. MI=antero-septal myocardial infarction; inf. lat. MI=infero-lateral myocardial infarction;
IHD =ischemic heart disease except myocardial infarction.
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Fig. 6. Contrast enhanced cardiac CT images
of a patient with 6-day-old antero-septal myo-
cardial infarction (antero-septal infarction, 45 years
male).

Top: After bolus injection of the contrast medium,
a filling defect (low density area, C'T value: 24.7+7.3)
appeares in the infarcted region. Bottom: Ten
minutes after the injection, a late enhancement (high
density area, CT value: 58.147.7) appeares in the
same region.

anterior wall
/ thinning

aneurysm

Fig. 7. CT image and schema of a left ventri-
cular aneurysm (antero-septal infarction, 74 years
male).
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Fig. 8. Left intraventricular mural thrombus (antero-septal infarction, 60 years male)
Left panel shows the CT image and the schema of a left ventricular thrombus. Right panel shows

mean CT values of the mural thrombus, normal myocardium and left ventricular cavity.

Th=mural thrombus; NM=normal myocardium; LV =Ileft ventricular cavity.
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Fig. 9. CT image and schema of a coronary calcification (antero-septal infarction, 62 years

female).

Left panel shows the calcification of the left main truncus. Right panel shows the calcification of

the left anterior descending branch, circumflex branch and right coronary artery.
AoA =ascending aorta; mPA=main pulmonary artery; LA=left atrium; AoD=descending aorta;
RCA =right coronary artery; LAD=left anterior descending branch; LCX=left circumflex branch.
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Fig. 10. Patency of the aorto-coronary bypass
graft (LAD bypass graft, 39 years male).

The usual appearance of a patent graft is shown,
where an increase in density due to the passage of
the contrast medium is observed during aortic per-
fusion phase.

Top: A=aorta; B=A-C bypass graft.

DR IFEEEE, BB S X OUBEEE o Hoig & 17
9 &, AIEEPREEEIER] © i3 E) Ik Lo g
BEIE s X ORIREE O 2d, TR ©
i%m¥ﬁwﬁ9@ﬁ&%wt —fEIZ, AR

SV TR IE R ITIRIE D3 AE U B 7o wBERL IR
J@i%'*ﬂufré B3, FEIEAY 1 I LA © 1B oM
fbh3s 2 VRISER IRERZEMR L, = oficdiiik
MEZB b0 LEX NS, FiEEPEEIEICK T
A DOEFEIZNELFEFLTWS. —F, @H
DATARTHE, FEBEZAXY 2T 4 ZHICIE
FEATT S 720, FHREREE OWIEDNE & A L]

CMHHESEIZ BT 2858 CT DA M

RE L 78D, A0 T FREMZE OREIEH(L &

ﬁma: LxTEahole. 5%, 274 XA
WERXEBEEZEST L0 LEbNRS.

CTuiéﬁﬁuwmn& 1976 4 Adams

NZE - T b, BEZER O fi L0 T 3 %E
Hic—H LT CT o bR 2bhs L&l
Lz, &bz, Carlsson &9 3fHZER O TR
iR E B F—Fr kv ALT CT 2470,
fgEgic—5 L < CT fEokd (filling defect),
B 5~25 H#icix CT oy (late en-
hancement) 23% 6h 5 = L #E L. £72K
S, B X ORRRIIC L, RMHARE »
@ﬁ%mﬁ FHEAIC X - TRIEE 2FT R AR T

. —77, Higgins 59 Lipton 578 4,385

'ﬁ.nl*&fﬁ (EBEZERRIC —F L T filling defect,

043# 121 late enhancement %2 = 3 = + #53
L7z. Carlsson, B[ &3 A o fZELNT 28
CT &47vy, DAEZERMENIC g Ic—B L
T filling defect, zn#ic filling defect # e
X 9 iz late enhancement 737 & 4v, (BERIZ
late enhancement MZRBH HI B = & 5 L
1. Zhb, BERICE 2RERE, ﬁ¢®ﬁ
> e DR I B 1) % i CT ok & i3E
—=BTS.

Filling defect 35 X O late enhancement {3.(»
FBEZE DM TR TH B2, Z 0 H b filling
defect |ZEBIREAZE I X 5 A O FEAREE
V2 Z 5. ZHIIHIZE O MFGERTE L, 2o
e O BERHIC 12E —ET B ro%AELLD
late enhancement (I, EZEHE ORI o Tk
ICX BEEAOMIAHE ~ OJEH, £ 72#RrE
I a:f%ﬁl o wash-out O, HIETLEHN

N D EEEIC X B3 EHI OB D A A 72 LI
;Di’ét%z%ﬂawé
Tex i, FE L EUAOSPELHREZE D IR IER

iz filling defect 35 X 0% late enhancement #,

/nu&16HiT®uﬂﬂ%®%<@M=£t
T late enhancement #3Bw 3 Z LN TEE0

T,%%,M%H%g%u%mﬁg®MEQ&u

— 367 —



%’iﬂl LI, YEE; E9/R

ALY B LEEXTNS.
EEBIOHEEAGMHED 1 2ikbiFohTE
D, DFEELREIO S 35~16% ki b
LWIOBERH B, AE, FeidEE CT
X BEEEOSHEELFIRO Z L EERICHR
DR EFTol LTS, DHEE B HOIBH 16
FlicERmrBERd b, Thb e EBEEFGL
Hlkt 3 LAY 4 B 2B o b5, AR R <,
CT #x Y EEEE TS LB AET b
7. L»L, &@Eo CT itk 35 ERESRD
G n2E 0T, BIENLBHThHEE
BB LN TLL—E L2V EARLED
hz. 4%, LERRHEY CT 217w, #iE
BB Ic oW T bRE EITV Y. B, 4H
BT ShicERBILH & bERREEEL S
T HiEE R R T AP L T e s, T 0B EE,
BIBE T B & ORI E BRI FEIER D A I I &
Y, Z OO L VLEBEFR LTI L,
—%, FTESOLEBIRATARAAEOEM”D,
BiBE P BRI e~ E R e LB DS,
w3k, EENBEELRODHIEL LT, BFEK
BB, EREEEREMTbhATni. Lal,
BEEWBE L, /NILARR LR AL OBEFE AR
BRHEERETCLMBDY, —F, EEERETRE
BMAREELE ThH S, BIELITIZ LBH
T, ERERERICY ZEREOCTREELERE
cxin. roiER CT ko, BEELRD
low density mass (CT f&#730) £ LTxR&EN 3
DT, SHIAES 5. Nair 50 LEERNM
BEET 3 LEbh 3 LHEER I, BEIRETE,
ExEy, % CT &2{Tv FlpiRel Ltk
BatLiz =5, CT EARHE, BHREL LR
wwFchTtnice@iELtns. CT Dbtk
CREAEMAR BRERCE b o BB L LT, &
2 CT $:0i3 55, EREFCR LT X Hk
FEENRREN X &, BEILWTEE IR LTS
MRHENS X <, R e LT CT 2k 5 RIEELE
VERTZLDOEEZBNS.
DfFEEaMY TR, FER filling defect

(CT & 30~40) » LTH:5 DT, EEfEMRE D
ERIAUNE L 72 5 3%, low density mass DX, i[>
NIEZEH »A4E, late enhancement NF AL
XV AEIERTRETH B

BRI W T, EEIRARKE, FFiC
ERBROBRKIL OB EITRICKE 2EEEE
% %. Margolis 523, X #EH CEBIEIKX
{LEZBDIEFD I B 94% OERICEEREE
RMeZe iR 258 0, R EBIRIAERELHF TS
ER T 0% ICEBIRARILEB DI LBEL
T3, Bx b, LFEERFIICERT 5 EEBIR
FHEAKILE 33% KB, FFRLERPED
hic. iRAloOZEIRERKL B CT ©F5
KBWERERO T, 4%, RmtEUEEBE O TFHR
HERERWICHIAL 93 LBbhs.

B EROSHEORMEL L b, A-C A
ARRT T 7 VR LB L2255, A-C
RARZRT 57 FOBFERSOWTIE, 7% #
M7 57 VEETORBRI BRI TR, L
2 Ui, dgigs CT 3 (dynamic scan) H3F])
AEhB3L o), BEHBEH LRV >2H 5.
GBI E TH B OERESIE LAY
#d, BMVIBLIFHZLNBTEB0OT, ok
BEERYIEFERELTWS. ZoFEIRBT
% sensitivity 3k O¢ specificity i3 Brundage
LBz X B &, BiIFEE 3%, HEIZI% Lk~
TV, 5% A-C 4125757 + OFIfFHE
RONWTOREDLT, &I/ 5 7 MEEEOHI
E, 777 MIREORERLCLFIHEINS D
niBbhs.

DpEEIcR T % R CT o Ak W
THBICRRT &2, #E CT Hd LHEE
DI 7 b FEAFE R B OB VLG 2T &
LTbRARBEFRATO L EMAELTHL

B ¥

FENRE I TRERE LR o B@tE o
HEplicEE CT 217w, ZoFEICX 306
WEZE oFRMEICSWTRE L.

— 368 —



SR FAE 16 LA 0. FHIEE 33 T, O
PR, BiBERRRREZE 23 4, TRIBEEESHI, T
BEFESHITHS.

1) % CT fRicX 5 HiBeE & ARiRHHIEE
Gk BREEE L 2T 5 &, X WIEE
AELh &biz, LERRH B XU IERB
CT #gick i) 3 LEFREREOLKEITS &, JF
R CT orgE i, A CT HRHOBEE L iz
F—E L7

2) 2pliconT, LEPIREE, RiEEE, %
fIBEEDORIEE T L 25, HiBEPBIEERTT
1, DEREEE 9.0+1.9 mm, FiEEE 6.3+1.3
mm, #%EEE 10.0+2.1 mm T, B LPRLE
HEEEE 3 L OHIBEE 0 258 7z, T HUIBEER
EH T, LEFREEE 122+1.7 mm, #HEEE
10.84+1.6 mm, #%lEEE 8.9+1.2mm T,

JE DB 2R DI,

3) S 1 SELLR o e AR ik CT
P2, OEEELRIc —F L T filling defect
#3/w, 10 S oBs CT < late enhance-
ment MR H L.

4) &% CT e THL LR EEREERB O
Filvx, BiEEpREEEE 23HH 1641T, Z05H 8
Bl EENBEENR R, ThbiIERERE
B CEFIEBEEIC THRRB SN,

5) EEIRGEKILE Bl filix, LHEE 33
Flo> b 11 flc, BltkEiEAS T 3 E8k
AR{LOBBICERATH o T2,

6) SEBHAR S A % R & MEAT L7plic, EREE
2 CT (dynamic scan) #17x ¥, 7 7 7 bFfFE
OAEIKIA L, B 2R GZNTEE & LTI
BITRSL - Tz,

v CT i3, OFHEZE O JEBLIAR G 2T
HBLLTHBECERTHY, $EBIKRACE
IGHL Y 3 LEbhic.

AW D — I STREF IR IC X Y fThh .

X @
1) Morooka N, Imai H, Udaka Y, Kaneko S, Shibairi

ORI R 2 CT ol Atk

M, Saito Y, Nakamura M, Tsunoda K, Nakanishi
N, Yoshida H, Watanabe S, Masuda Y, Kinoshita
Y, Inagaki Y: Evaluation of myocardial infarction
by contrast enhanced cardiac CT. Jpn Circulat J
45: 870, 1981
2) Skisldebrand CG, Ovenfors CO, Mavroudis C,
Lipton M]J: Assessment of ventricular wall
thickness in vivo by computed transmission tomo-
graphy. Circulation 61: 960, 1980
3) Adams DF, Hessel SJ, Judy PF, Stein JA,
Abrams HL: Computed tomography of the normal
and infarcted myocardium. Am J Roentgenol
126: 786, 1976
Carlsson E, Lipton M]J, Berninger WH, Doherty
P, Redinton RW: Selective left coronary myo-
cardiography by computed tomography in living
dogs. Invest Radiol 12: 559, 1977
Carlsson E, Lipton M]J, Brundage B, Doherty P,
Berninger WH, Redinton RW: Diagnostic poten-
tial of cardiac CT. Applied Radiology 7: 105, 1978
Higgins CB, Sovak M, Schmidt W, Siemers PT:
Differential accumulation of radiopaque contrast
material in acute myocardial infarction. Am J
Cardiol 43: 47, 1979
Lipton M]J, Brundage BH, Doherty PW, Herfkens
R, Berninger WH, Redinton RW, Chatterjee K,
Carlsson E: Contrast medium-enhanced com-
puted tomography for evaluating ischemic heart
disease. Cardiovasc Med 4: 1219, 1979
8) Lipton MJ, Higgins CB: Evaluation of ischemic
heart disease by computerized transmission tomo-
graphy. Radiol Clin N America 18: 557, 1980
Carlsson E, Palmer R, Masuda Y, Rosenau W:
Serial examination of anterior myocardial in-

4

~

5

~

6

~

7

~

9

~

farction in living dogs by computed transmission
tomography. Circulation (in press)

10) Abrams D, Edelist A, Luria MH, Miller AJ:
Ventricula aneurysm. A reappraisal based on a
study of sixty-five consecutive autopsied cases.
Circulation 27: 164, 1963

11) Nair CK, Sketch MH, Mahoney PD, Lynch JD,

Mooss AN, Kenney NP: Detection of left ventri-

cular thrombi by computerised tomography. A

preliminary report. Br Heart J 45: 535, 1981

Margolis JR, Chen JTT, Kong Y, Peter RH,

Behar VS, Kisslo JA: The diagnostic and prog-

nostic significance of coronary artery calcification.

Radiology 137: 609, 1980

13) Brundage BH, Lipton M], Herfkens R], Ber-
ninger WH, Redington RW, Chatterijee K,
Carlsson E: Detection of patent coronary bypass
grafts by computed tomography. A preliminary
report. Circulation 61: 826, 1980

12

~

— 369 —



