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Summary

The relationship of patterns of collateral pathways and the functions of collaterals in patients with
proximal occlusion of the left anterior descending artery (LAD) was analyzed by coronary arterio-
graphy and left ventriculography.

Forty-seven patients with dominant right coronary artery (RCA) as anatomic variations had nearly
the same filling areas from three major collateral pathways from the RCA to the LAD via conus branches,
marginal branches, and septal perforator. The grades of collateral flows were classified as good, fair
and poor according to the sizes and numbers of collateral channels, and the filling density of contrast in
each collateral and three (basal, mid and apical) segments of the main trunk of the LAD. On left ven-
triculography in the right anterior oblique projection, the anterior wall was divided into five segments,
and the regional ejection fraction in each segment was measured from end-diastolic and end-systolic
areas.

Three main collateral pathways and connections to the LAD were observed from the RCA. Those
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were the conus branches to the basal-mid LAD, the marginal branches to the mid-apical LAD, and the
posterior descending branches to the basal-mid LAD via the septal perforators.

Only seven patients showed normal contraction in all of the segments (Group I). In seven patients
with normal contraction in the basal-mid segments and reduced contraction in the apical segment of the
anterior wall, the main collateral pathways from the RCA to the LAD were the posterior descending
branches via the septal perforators (Group II). In 10 patients with reduced contraction in the basal-
mid segments and normal contraction in the apical segment of the anterior wall, the main collateral
pathways from the RCA were the conus branches and/or the marginal branches to the LAD (Group
IIT). In the other 23 patients with reduced contraction in entire segments (Group IV), the patterns of
segmental contraction were similar to those of either Group II or Group III.

These findings indicate that in the majority of cases collateral circulation from the RCA did not
preserve wall contraction in all segments perfused by the occluded LAD at rest, and suggest that various

patterns of segmental contraction may be influenced by the dominancy of collateral pathways.

Key words
Ischemic heart disease
fraction

Left anterior descending artery

Coronary collateral Regional ejection

X C®Iz

T BB ML AT 3 R BIAIR o i BE R ZE L FA SRR R IS
FE S REEE T, BiutEREBEO REE &ML,
FHROBEFCHEEBEYEX . TOBMENESR
YRR Kic oW T, £ DEERBB LIV
EEREGHRE R D 510,

—7%, WRBIRER L, EBROTLMAEL £
DR~ REIMAT 2 3B 3 6T, AEMLITHE
TR0 BETEEEB RERILEFEIh TV B kD
7L, BREFIZBVWTYL, HamicEs 0BED
asynergy DA LI BZFINE . ZD X D REH
T, asynergy DBRINZMALORRBHMDH
Y, RIRIMATOMEE & RPTREBNBORARE E 2 5
LT, BB EELEIOLS.

AWFETIE, BIREICHEIAERE DOFERIALT
bV, BERAICERESEVWEN TR
EHlExge LT, RRIMITRERE D R BBk
& RURIMATHERE & DBRE %, Z oA ER
L TR &AT - .

R EFHE

FERBIRER < X v, BITITESENES (Ameri-
can Heart Association 9¥§” D4 segment 6,

7) ICERERRIERE 2 B Ie—BIREHIH, kRO
FERT AT plERSRE L. 26, fRI0
fTORE L R—FRHTHET 3 20, JBITHED
MR D 72 WFERAERIT, P OWREREEALIE
It A X VEpificd v, SBIILET o #EFKIC
ENRDRL, &5icFn donor artery & LTHD
AFREINRA dominant, oKk ESIZEHHE
DREWFIOHRTH 5. QIEIMIT A FITREDOIEA
A5 HfEik%E v+ 5 intracoronary collateral
Bl%e, ERIERD b ORRIMITH EFE 23 Hix
BRok L7z,

ERTTE~OMBMLITE, =re VY v
0.3 mg ETFHREHRO AERBIRO EXFTR?
HELE. AERBRY? S0 MEImMTE, EBHS
hWBTXELRKICEBLT, ZhFh @ conus
branch, (@ marginal branch 35 X 0% ® posterior
descending branch # donor artery & 33 3 £R¥&
L&, ThohOWITHICER ShTL 21 TITH
AE base, middle 35 X8 apex o 3 #jfr, =F
6 FALIZ > W THIE L7=. = &\, conus branch
BATREIAR L B4 B ostium 25 TTWBHNE
SR BRI L 72

WEImAToRE I Hecht 530 bz sEic
LTREBE DY, & (caliber) oK &, ERORE

— 970 —



APEX

SERBNMAT oY SRR & BEEE

REGIONAL EJECTION FRACTION(%)
_R—R

X100

Fig. 1. Schemata of coronary circulation (A) and left ventriculogram (B) in the RAO projec-

tion.

A: Main collateral pathways from the RCA to the LAD observed on coronary arteriography are

indicated by arrows.

B: Planimetric calculation of the regional ejection fraction of five regions (S,—S;) of the left ventri-
cular anterior wall divided by the equally-positioned five perpendiculars from the long axis.

RAO =right anterior oblique; RCA =right coronary artery; LAD =left anterior descending artery;
CO =conus branch; MA =marginal branch; PD =posterior descending branch; SP =septal perforators.
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Fig. 3. Four patterns of segmental contraction.
S, =basal segment; S,_s=mid-segments; S,_;=apical segments.
Column indicates normal range.
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Fig. 5. Coronary arteriograms and left ventriculograms in a patient of group IIL

Good collaterals from the RCA via the conus branches and the marginal branch are demonstrated.
Left ventriculogram, however, shows akinesia in the middle segment of the anterior wall.

RCA =right coronary artery; CO=conus branch; MA =marginal branch.
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Fig. 6. Coronary arteriograms and left ventriculograms in a patient with old inferior

infarction.

The RCA shows a severely stenotic lesion in the middle segment. A so-called jeopardized collateral
from the RCA to the LAD via the marginal and conus branches are demonstrated.

RCA =right coronary artery; LAD =left anterior descending artery; MA =marginal branch; CO=

conus branch.
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Table 1. Degree of collaterals in each pathway and degree of opacification in three

segments of the collateralized LAD

Collateral pathway from LAD
Cows  Mughl  Porordeendpu. o viddle A
Group 1I
Case 1 1+ 14+ 2+ 0 0 0

2 1+ 1+ 2+ 0 1+ 1+

3 1+ 1+ 2+ 1+ 2+ 1+

4 0 1+ 2+ 1+ 24 1+

5 0 1+ 2+ 24 1+ 1+

6 14+ 1+ 2+ 2+ 1+ 2+

7 1+ 1+ 2+ 2+ 2+ 2+

Group III

Case 1 1+ 2+ 1+ 24+ 2+ 1+
2 2+ 0 0 1+ 1+ 1+

3 1+ 0 14+ 1+ 0 1+

4 2+ 2+ 1+ 2+ 24 2+

5 0 1+ 2+ 1+ 2+ 2+

6 1+ 2+ 0 2+ 2+ 2+

7 1+ 1+ 1+ 1+ 1+ 2+

8 2+ 1+ 14 2+ 2+ 2+

9 1+ 2+ 1+ 1+ 1+ 14+

10 2+ 1+ 1+ 1+ 1+ 1+

LAD =left anterior descending artery.

0=absent or poor collateral, 1+ =fair collateral, 2+ =good collateral.
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