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Functional Significance of Collateral Circulation in Patients
with Total Coronary Occlusion

Jong-Won Ha, M.D,, Seung-Yun Cho, M.D,, Yang-Soo Jang, M.D.,
Nam-Sik Chung, M.D., Won-Heum Shim, M.D.,
Sung-Soon Kim, M.D., Woong-Ku Lee, M.D.
Cardiology Division, Yonsei Cardiovascular Center, Yonsei University, College of Medicine,
Seoul, Korea

Background : The role of coronary collateral circulation has been a subject of great interest
and controversy. The functional significance of collateral circulation was evaluated in 125 patie-
nts with total coronary occlusion of left anterior descending artery(LAD) or right coronary
artery(RCA).

Methods : Patients were classified into two groups. Group 1 : patients with angina pectoris
(AP), Group 2 : patients with a first transmural myocardial infarction(MI) within 3 months
of symptom onset. Clinical variables, resting and exercise electrocardiogram(EKG) were analy-
zed with angiographic findings. Collateral fillings were graded from 0 to 3 : 0=none ; 1=filling
of side branches only 5 2=partial filling of the epicardial segment ; 3= complete filling of epica-
rdial segment. The wall motion of each segment was scored from 1 to 5. 1=normal 5 2= mild
to moderate hypokinesia ; 3=severe hypokinesia ; 4=akinesia ; 5=dyskinesia. The score of
the S segments were added to yield a total LV score.

Results - There is a higher prevalence of good collaterals and multivessel disease in group
1 than in group 2(83% vs 53%, 54% vs 30% respectively, p<<0.05). The left ventricular ejection
fraction(LVEF), left ventricular end-diastolic pressure(LVEDP) and segmental wall motion
score were significantly better in group 1 than group 2(689+ 134% vs 505+ 126%, 150+ 73
vs 20.3+ 8.8mmHg, 6.5+ 2.2 vs 9.6+ 2.3, respectively, p<<0.05). In spite of total coronary occlusion,
61% of AP patients had normal resting EKG but 96% of patients who underwent treadmill
test proved to be positive.
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The proportions of well-developed collaterals in 3 groups divided according to the interval

between onset of MI and angiography(within 1 day, 2 to 14 days, 15 days to 3 months)were

13%. 54% and 60%. There were no significant difference in LVEF, segmental wall motion

score and LVEDP in MI patients with poorly-developed collaterals and well-developed collate-
rals(49.14 157 vs 464+ 10.1%, 11.1+£ 22 vs 109+ 1.4 and 243+ 9.7 vs 203+ 7.0mmHg, p=NS).
The degree of collateral development is higher in MI with RCA occlusion compared with
that of LAD occlusion(1.1+ 1.0 vs 20+ 1.0, p<<0.05).

Conclusion - Collateral circulation can prevent myocardial ischemia and preserve myocardial

function in a significant number of patients with AP but do not provide protection against

exercise-induced myocardial ischemia in a majority of patients with AP. Well —developed colla-

terals are uncommonly present within 1 day after MI, but subsequently develop and are generally

demonstrable after 2 weeks. Collateral vessels in patients with MI have no beneficial effects

on preserving myocardial function.

KEY WORDS : Total coronary occlusion * Collateral circulation.
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A F AN SR cF TG T AL
222 AZAMER] 1500 B3 =%hcH(p<0.05).
HALY 78§ 4 F44Y G329 ¢ ¥
THTE B JAF FApTo] AT BT
H)3] 68.9+13.4% t] 505+126% 2 10.0+7.3
mmHg o} 20.3+ 8.8mmHgE %753 22
HeEe ATAMAT v HAZHAT
A oA F fAE YA ASHATELS
SGdEAAgo] 46%, P AATo] 547290
AZAATATE G A8 @] 70%, JERA
o] 30% 2 FAZEAT O] A BN AT v
3 8 #AF BIEIt = eH(p<0.05) (Table 1)
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MI(n=79)

Fig. 1. Collateral grade in AP and MI patients. Note the significantly higher incidence of good collaterals in

AP patients.
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Table 1. Clinical and angiographic findings in patients with angina pectoris(AP) and with myocardial infarction

(MD)
AP(n=46) MI(n=79) P value
Age(yrs) 59.0+ 8.0 547+ 11.5 NS
Male/Female 35/11 67/12 NS
Occluded artery

LAD 21 40 NS

RCA 25 39
CAD extent

1-v 21(46%) 55(70%)

2,3-V 25(54% ) 24(30%) < 0.05
Collateral grade(mean) 2.2+ 0.8 1.5+ 1.0 < 0.05
LVEF( %) 68.91+ 13.4 50.5+ 12.6 < 0.05
LVEDP(mmHg) 150+ 7.3 20.3+ 8.8 < 0.05
Wall motion score 6.5t 2.2 9.6+ 2.3 < 0.05

AP : Angina pectoris, MI : Myocardial infarction, LAD . Left anterior descending artery, RCA : Right coronary
artery, CAD ! Coronary artery disease, V ! vessel, LVEF . Left ventricular ejection fraction, LVEDP . Left ventri-

cular end diastolic pressure, NS : Not significant

normal
61%

T inversion

T depression 1%

20%
EKG(n=46)

positive

‘negative
4%

9% 27777}~

Treadmill test(n=25)

Fig. 2. EKG and treadmill test in AP patients.
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Table 2. Clinical and angiographic findings in relation to collateral grades in patients with angina pecto-

ns

Collaterals Grade 0, 1 and 2 Grade 3 P value
(n=26) (n=20)

Age(yrs) 58.8+ 8.9 59.2+ 6.9 NS
Male/Female 20/6 15/5 NS
Angina duration(months) 22.9+ 30.5 14.1+£21.2 NS
Exercise duration(min) 6.5+ 3.2 6.5t 2.4 NS
Occluded artery

LAD 11 10

RCA 15 10 NS
CAD extent

1-v 10 11

2,3-V 16 9 NS
LVEF(%) 68.0% 13.1 70.0% 14.1 NS
LVEDP(mmHg) 159+ 7.3 13.4% 7.2 NS
Wall motion score 6.6+ 2.0 641+ 2.5 NS

EKG ! electrocardiography
NSRA : nonspecific repolarization abnormality
other abbreviatdon as in Table 1.

percent( %)

70

*
40 p<0.05
30 N «2 days
20|, 2~14 days
10 15days~3months
0L

Fig. 3. Incidence of good collaterals in MI patients according to the interval between onset of MI and coronary
angiography. Note the higher incidence of good collaterals in late angiography group compared with

early angiography group.
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Table 3. Collateral grade in MI patients according to the interval between onset of MI and coronary angiogra-

phy
Iereal < 1D 2—14D 15D—3M
(n=8) (n=28) (n=43)
Collateral n (%) n (%) n (%)
grade
0 7 (88) 5 (18) 5 (12)
1 0 (0 8 (28) 12 (28)
2 1 (12) 10 (36) 15 (35)
3 0(0) 5 (18) 11 (25)
Poor(0—1) 7 (88) 13 (46) 17 (40)
Good(2—3) 1 (12) 15 (54) 26 (60)
D :day, M month
Anterior *p<0.05
36% Anterior

Inferior
64%

Good(n=42)

76%

Inferior
24%

Poor(n=37)

Fig. 4. Collateral grade and infarct site. Note the higher incidence of inferior MI in patients with good collaterals.
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Table 4. Clinical and angiographic findings in relation to collateral grades in patients with MI

Collaterals Poor (n=37) Good (n=42) P value
Age 54.81+12.0 545t 11.1 NS
Male/Female 33/4 34/8 NS
CAD extent

1-v 29 26 NS
2,3-V 8 16
MI site
Anterior 28 15 < 0.05
Inferior 9 27
Interval(days) 24.92+27.9 30.2+ 28.6 NS
LVEF(%) 50.1+ 14.2 507+ 11.1 NS
LVEDP(mmHg) 22.6+ 8.9 184+ 83 NS
Wall motion score 103+ 24 9.0+ 2.1 < 0.05

Abbreviadon as in Table 1

Table 5. Comparison of clinical and angiographic findings between patients with anterior MI and those
with inferior MI

Anterior Inferior
P value
(n=43) (n=36)
Age 55.8+10.5 53.3+12.5 NS
Male/Female 34/9 33/3 NS
CAD extent
I-v 32 23
2,3-V 11 13 NS
Interval(days) 259+ 28.6 29.94 28.1 NS
Collateral grade 1.1 1.0 2.0% 1.0 < 0.05
LVEF(%) 48.1+£ 139 53.2+10.4 NS
LVEDP(mmHg) 229t 8.9 173+ 7.8 < 0.05
Wall motion score 11.0+ 1.9 8.0+ 1.7 < 0.05

Abbreviation as in Table 1

Table 6. Clinical and angiographic findings in relation to collateral grades in patients with anterior MI

Collaterals Foor Good P value
(n=28) (n=15)

Age(vrs) 553+ 11.9 568% 7.5 NS
Male/Female 24/4 10/5 NS
CAD extent

1-v 22 10

2.3-V 6 5 NS
Interval(davs) 24.1+27.6 29.3% 31.0 NS
LVEF(%) 49.1+ 15.7 46.4110.1 NS
LVEDP(mmHg) 243+ 9.7 208+ 7.0 NS
Wall motion score 11.1£ 22 109+ 1.4 NS

Abbreviation as in Table 1
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Table 7. Clinical and angiographic findings in relation to collateral grades in patents with inferior MI

Poor Good
Collaterals (n=9) (n=27) P value

Age(yrs) 532+ 12.9 53.3%+ 12.6 NS
Male/Fermale 9/0 24/3 NS
CAD extent

1-v 7 16

2,3-V 2 11 NS
Interval(days) 24.4+30.4 30.8+27.7 NS
LVEF(%) 532+ 8.5 53.1£11.1 NS
LVEDP(mmHg) 17.3+ 2.3 17.3 9.0 NS
Wall motion score 8.1+ 1.7 8.0+ 1.7 NS

Abbreviation as in Table 1
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