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Summary

The conventional cardiac CT images were analysed for investigating a method of measurement
for pathognomonic features in cardiac diseases.

The CT was carried out in 126 cases consisting of 31 normals, 17 cases of mitral stenosis (MS),
8 cases of mitral regurgitation (MR), 11 cases of aortic stenosis (AS), 9 cases of aortic regurgitation
(AR), 20 cases of myocardial infarction (MI), 8 cases of atrial septal defect (ASD) and 22 hypertensives.
The 20-second scans were performed every 1.5 cm from the 2nd intercostal space to the 5th or 6th
intercostal space. The computed tomograms obtained were classified into 8 levels by cross-sectional
anatomy (Figs. 2, 3); levels of (1) the aortic arch, (2) just beneath the aortic arch, (3) the pulmonary
artery bifurcation, (4) the right atrial appendage or the upper right atrium, (5) the aortic root, (6) the
upper left ventricle, (7) the mid left ventricle, and (8) the lower left ventricle.

The diameter (anteroposterior and transverse) and cross-sectional area were measured about as-
cending aorta (Ao), descending aorta (AoD), superior vena cava (SVC), inferoir vena cava (IVC),
pulmonary artery branch (PA), main pulmonary artery (mPA), left atrium (LA), right atrium (RA),
and right ventricular outflow tract (RVOT) on each level where they were clearly distinguished. How-
ever, it was difficult to separate cardiac wall from cardiac cavity because there was little difference of
X-ray attenuation coefficient between the myocardium and blood. Therefore, on mid ventricular level,
diamenter and area about total cardiac shadow were measured, and then cardiac ratios to the thorax
were respectively calculated.

The normal range of their values was shown in Table 1, and abnormal characteristics in cardiac
disease were exhibited in comparison with normal values. In MS, diameter and area in LA were signi-
ficantly larger than normal (Fig. 4). In MS and ASD, all the right cardiac system were larger than nor-
mal, especially, RA and SVC in MS, PA and RVOT in ASD (Fig. 6). The diameter and area of the
aortic root was larger in the order of AR, AS and HT than normal, but there was little difference
among them in AoD (Fig. 5).
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The cardiac CT was found useful for a quantitative measurement in addition to a qualitative

information of the cardiac structures.
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Fig. 1. Conventional CT images on each intercostal space in a normal case.
Arch=aortic arch; AoR=arotic root; Ao=ascending aorta; AoD=descending aorta; RA=right

atrium; LA =left atrium; RV =right ventricle;

LV =left ventricle; RVOT =right ventricular outflow

tract; PA=pulmonary artery (right, left and main); PV=pumonary vein.

4 HLEFXEFERLEBLNIL
FFRBROAINICHIC Z 0 AT % LicHDOHE,
FNERARESD Y, LT RIIRO LRI
AT E R e v UIEIIR, %75 1 3 ilmhiik
ISR LR, EHICEELERRALNS. %
7z, AOEOBFICE ERKERAA BN S.

5 KEIRRELFL NIV

KERILE 2 e, ZREHRPAT X 512 LT,
AR, ZERTICAERIE, %5 » 640
ﬁh%ﬁ&k?#ﬁbﬂ,ébk,f@Eﬁﬁb
REAT D HHRAT BMFRIRA A S S,
12, AEBHEK L AEEORICERMZ LicE0H %2
HAOLMIEDLEZENH D, 2O LV s5HEE
W S RENAHLEE T B IS BRI [RE S 5 72 ot
LK, Ei, WENEEoFRICE AT,

HEAR LV EVZ S 2T, KBIRIERS L O
TIERBROHIHEE, EAREHNLE. 20T,
FHRLAERHEKIZWTIE, Tho6B/%BTFLY
i Jg i s LT v v iow, Fig. 3 1R+
TELIKRER ERRKER R L. it,E
FlzowTi, oMoty X v #Ec
6tb,ﬁg4hm?i7&-0®ﬂﬂﬁmék
DB, FhEhOBEIRIME 2 RE L. 3
bbb, KL (@), KREIIRISBEZEE O TR
VAT S EcRni%E (o), HAE®R (b), fokE
% (e) & RBINRILHFLRED & LR EE £ T IR
HiEE (d) Th B Fi, HROESIIEEE (Nac
Cardias GP2000E) #{Ff L, ZoOLv_icBiT
% RS O RE b HE L.

— 533 —



ﬁiﬂ, l-u$) %Hy [E3:R

Arch

AoD

3.
main PA
SvC
r-PA £-PA

/VAOD

Fig. 2. CT images on each level (I).

The CT images are obtained at 8 levels by cross-sectional anatomy. They are at (1) the aortic arch,
(2) just beneath the aortic arch, (3) pulmonary artery bifurcation, and (4) right atrial appendage
(RAA) or upper right atrium. Measurements are done as illustrated with lines and arrows.
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Fig. 3. CT images on each level (II).

They are at (5) the aortic root, (6) upper left ventricle, (7) mid left ventricle, and (8) lower left ven-
tricle. The transverse, anteroposterior and maximal oblique diameter or maximum width are measured
according to cardiac structures. CS=coronary sulcus; AIVS=anterior intraventricular sulcus.
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Table 1.

Normal values of cardiac structures on each level in 31 normals

Structure

Scan

Level

Arch

JAN

Under Arch Pulmonary artery

bifurcation
()

o 2

Aortic root

&
/@

Midventricle

AN

Lower -ventricle

by

(&

N\

Ascending aorta

Descending aorta

Arch
Superior vena cava

Inferion vena cava

2.2+0.4
(n=18)

1.6+£0.3x1.7+0.3
(n=17)

3.1+0.3x3.1+0.4

2.9+0.5X2.9+0.4
(n=16) (n=30)

2.3+0.3x2.3%x0.3
(n=16)

2.0+0.3x2.0+0.3
(n=30)

1.6+£0.3xX1.6+0.2
(n=16)

1.6+£0.4X1.5+0.4
(n=21)

3.3+0.3x3.2+£0.3
(area : 9.6%1.9cm?)
(n=25)

1.9+0.3xX1.9+0.3

(area: 2.6+0.9cm?)
(n=26)

1.8+0.3x1.8+0.3
(n=27)

1.6£0.3x1.6+0.3
(n=19)

2.6+0.5X1.8+0.4

(n=18)
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Right atrium LR A e (area : 6.4+ 2.1cm?)
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Fig. 4. Difference in diameter and area of the left atrium (LA) on the level of aortic root
in 25 normals (N) and 15 cases of mitral stenosis (MS).

a: transverse diameter, b: maximum distance, c: anteroposterior diameter, d: distance from pos-
terior wall of the aortic root to the posterior wall of LA, e: maximum distance rectangular to b.
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Fig. 5. Difference in aortic diameter of the level of (5) the aortic root, (2) just beneath the aortic
arch, (7) mid left ventricle, in 27 normals (N), 9 cases of aortic stenosis (AS), 8 cases of aortic re-

gurgitation (AR) and 20 hypertensives (HT).
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Fig. 6. Difference in the right heart system on the level of the aortic root and pulmonary artery
bifurcation in 27 normals (N), 15 cases of mitral stenosis (MS) and 8 cases of atrial septal defect (ASD).
Upper panel: transverse diameter, anteroposterior diameter and area in the right atrium (RA) and

right ventricular outflow tract (RVOT).

Lower panel: diameter in the superior vena cava (SVC), main and left pulmonary artery (PA).
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Fig. 7. Comparison of cardiothoracic ratio and total cardiac area on the level of the mid

left ventricle in cardiac disease.

The cardiothoracic ratio was calculated as (1) the cardiac transverse diameter to the thoracic one
and (2) the cardiac anteroposterior diameter to the thoracic one.
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SE L. Thbb, (DKBIRS vV, (2)K
BRSET v, Q) BRI v, A
DEELIAEEEB LN, (5) KEIIRELS L~
W, O)VEZEEELAN, (ESEHREELV
@VEXETEH L~ Th 5 (Figs. 2, 3).

KiLE R L ODEEY EFARICEKHTE 52 h
EFhOUVRAVT, HTRBIOCTITAENR L T
KEIR, MERER B X OELANE, EE, A5
FEREEOR@IHERLELR) LEBOREL
Tole. LA L, O Lo X SRR EIC X
EEAEERR oD, (DBE LIRS R
ThHNT, EEPRILALTIRORER LIV
BHORLEELFHAL, ThFhol - 9k
FEH L.

Zh oo FlEIc oW T ERfEEY kD (Ta-
ble 1), FRIRBOHEL L, hZFhoWK
HRMETR L. Thbb, BIERIREEICE T
SERORLERE L, BEEIVEECIKRTH-
7z (Fig. 4). AR IEEFRIRAEEE & LERRX
BIEICKTH-12d, L RHFETREREL EX
BRDKE <, % CRMBIRE & A ERH 2
K& oic (Fig. 6). KEIREIMOK & &3 AH
WRFBABKARIE, RIBRARE, &ML OIE I
BIYKRTholk. LaL, FTIFRBIRTIRZH
bOBICEZIZ L A YR o7z (Fig. 5).

O CT i, EtM2 FRoE» i, &Y
BEACLERATH S L Bbhi.
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