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Abstract

Left ventricular volume and ejection fraction obtained by cineangiography are useful to evaluate global
left ventricular function in humans. Left ventriculography provides evidence of the effect of coronary
artery stenosis on regional wall motion in patients with coronary artery disease. Changes in left ventricular
shape are also found in various heart diseases. The left ventricular cavity is normally ellipsoid in shape,
but becomes flat in hypertrophic cardiomyopathy, globular in dilated cardiomyopathy, and aneurysmal in
some patients with myocardial infarction.

This study developed a new method to quantify regional and global left ventricular shape. Regional
circularity index (RCI) was defined as GD divided by r (GD =distance from each 5-degree endocardial
margin to the center of gravity, r=radius of the circle equal to left ventricular area). The global circularity
index (GCI) was derived from the sum of IRCI—11.

The end-systolic GCI was related to end-systolic left ventricular wall stress (r=0.71, p<0.001). The
change in GCI during systole was related to left ventricular ejection fraction (r=0.79, p<0.001). In
severe cases of dilated cardiomyopathy, the left ventricle became more spherical during ejection. End-
systolic left ventricular moment around the minor axis had a good correlation with left ventricular ejection
fraction (r=0.81, p<0.001).

Quantification of regional and global left ventricular shape can be used to estimate left ventricular wall
stress from left ventricular shape. Left ventricular shape change during systole and the moment around the
left ventricular short axis contributes to left ventricular ejection.
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Fig. 1 Regional circularity index (RCI) was defined as GD divided by r at each 5-degree endocardial point.
Global circularity index (GCI) was derived from the sum of IRCI— 1.

GD =distance from each 5-degree endocardial margin point to the center of gravity; r=radius of the circle equal to

left ventricular area; G =the center of gravity.

BREOBE»H L. —H, EEERBRLEENLHEDS
NAEEREIR, EEFTCIIEARIGES, SEOE
BRZOEEEICL o TELTHEI LRI HOLNT
WaH, Bl L, BARELLHEE TIZAR— FEIR/NF
TR, LEHBEEECIIEEHREESALN, EEL
TROEE*ET A, F-RELOHE TI3BEES) K
TAaALN, EEFIIEERBICEEZEFAHLN T
5. 20851, MEERBICBWTESEHREIIZA TN
BHOLHREEL, EERELOEETHLEERD
hTway, LaL, BfEELZELCEENTH
B BB S o270, HEBRKTE
ERERBITIIHE DTN TI 2dh o7,

AE, WENESICTEIEZEREOEENFRNTS
EXHREL-OTHRET S, COHEIEENHERIC
BEFEL 2L OT, EEREORENTL 7— 5 R,
EEBMO LB FE—EF TORBELE, (LD
MER 2RI TAI LN TES.

;] &

e ETREMRAT LB E OBUTH.GIE Y 7 — 7 VRERY
\ZHEAT S N2 EZEH OHRRL 30° (8% AV THRE
Ehi. EEERIEBREXOEMICKITL, &%
LRGSR O ER BRI L7z, TR
THERZ, BRTOREDSIRELGHEZ &8tk
LEBTIRERERICZ 5 I1FEEENRFIEDIL I L

PHEREINISOT, HRIFHL 30 DEZEEFLTD
HREELVHEZEROLEL L Tn5,

1. EERAMEREE
EZRFPEOERNRTFEL LT, RATAEE
FE1Z (regional circularity index : RCI) % £ ZEF DO AR
BUT 30° B H3KD 72, Fig. 1-EIIRT &) ICEZEE
EOHAFHL 30° OEL (G) &, ZOFEEEMHOH
LEEZEREDES., BEL0LEZLAREZ T TOE
¥ (GD) %, ZHEEMADOFEP) TE-/-GDIrk 5°M
Bt T L 12K, RCIE LFig 1-BD X H 27T 7
DHEECFR L7z, 7T 7T EZRAT O &R
L, KEIRF P EH S KT AMIC7TOy PRRL
7o, E¥ESIETRE, o 3aiELRL TS, RCI
M1 OWASRIEFTmEAOE LIZHB T EEERL, 1
IO REVEAIEERAIIEERL, 1 LhhSw
BAIIETEHL OVABICH LI LERLTVAS.

2. EE2HEOMMEREE
EEEEOFEFM> T ) IEEREL LT, glo-
bal circularity index (GCI) % K7, GCI 13 5° OREF
=L \23ked 72 RCI OFHEEM D L DRALLTTH S
IRCI— 1| DAEIHED E5E D HRD7Z.
GCI=XIRCIn—1l [1]
HRIFML 30° DEZEHLENEMORIZGCIIZ0 &

J Cardiol 1995; 26: 99-105



End-diastolic 2.0

EEMBERECL2EZRED

E&I{I
=

101

GCI(ED)=0.200

inferior

anterior

LVEF=0.83

Fig.2 A 45-year-old male with chest pain syndrome
The change in GCI during systole was +0.087.

RCI=regional circularity index; GCI=global circularity index; ED=end-diastole;

=left ventricular ejection fraction.
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Fig.3 A 59-year-old male with anteroseptal myocardial infarction

The end-diastolic shape is nearly normal and GCI was 0.173. The change in GCI during systole is +0.083. In end-
systole the anteroapical infarcted area was the same as the diastolic configuration, but the inferior area became less

globular to compensate.
Abbreviations as in Fig. 2.
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Fig.4 A 54-year-old male with idiopathic dilated cardiomyopathy
Left ventricular shape was almost globular and end-diastolic GCI was 0.056. The change in GCI during systole was

only +0.005.
Abbreviations as in Fig. 2.
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Fig. 5 Relationship between end-systolic global circularity index and
end-systolic left ventricular wall stress

BTOEZEARLRMOLELIGEL L TEEREL
SHL70 25, £ X B L, (DHEEIC L 2 EEN
KTREZIR L DRV S, LHBESEELE
EREMOTOEZILABITIE, EEFEILER
NnB LHE L7, Gibson HIdAEEEFABIRIIEOE

J Cardiol 1995; 26: 99-105

[3.]
(=]
G

[2] S
(=] o
3 "

N
o

-
o
N

y=324x+23.9
(r=0.79, p<0.001)

Left Ventricular Ejection Fraction

0 . ) . ; )
-0.04 -0.02 0 0.02 0.04 0.06 0.08
Global Circularity Index (ES- ED)

Fig. 6 Relationship between change in global circularity index during
systole and left ventricular ejection fraction

Abbreviations as in Fig. 2.
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Fig.7 Relationship between end-systolic left ventricular moment
around the short axis and left ventricular ejection fraction

Abbreviations as in Fig. 2.
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