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Summary

The correlation between progression of atherosclerotic lesions and the compensatory development
of collaterals which prevent ischemic events, particularly myocardial infarction, were examined in pa-
tients who underwent repeated coronary angiography (CAG) after medical therapy.

Twenty-five patients with lesions in their coronary arteries perfusing the viable myocardium dur-
ing the first study, which progressed to total occlusion in the second study, were evaluated. The sub-
jects’ mean age was 55.1 years, and the mean time interval between the two studies was 44.1 months.
CAG was performed in the chronic stage of myocardial infarction or the stable phase of angina pectoris,
but three patients underwent repeated CAG studies during the acute phase of myocardial infarction.
The percent diameter of the narrowing in the lesion was assessed according to the AHA system.

Concerning the sites of lesions with progression to complete occlusion, 14 (56%,) were located in
the proximal segment of the left anterior descending artery (segment 6 or 7), and six lesions were in

Division of Cardiology, Cardiovascular Center, Tora-
nomon Hospital, Toranomon 2-2-2, Minato-ku,
Tokyo 105
*Department of Cardiology, Juntendo University
School of Medicine, Hongo 3-1-3, Bunkyo-ku,
Tokyo 113

Received for publication April 30, 1987; accepted June 26, 1987 (Ref. No. 32-34)

oMK EREE v ¥ — NE
BRUERHEX G 2 P 2-2-2 (T105)
MEREAFEEER BRBAR
FARTHER SO R AR 3-1-3 (F113)



Eﬁﬁ: ':F'.E» wEi, &h

the main trunk of the right coronary artery (segment 1, 2 or 3).

In 11 patients with stable angina, associated lesions showed progression from 90 or 999, stenosis
to complete occlusion. Seven patients with lesions exhibiting 999, stenosis had collaterals, and four
patients with lesions exhibiting 909, stenosis had no collaterals during the first study. However, good
collaterals were demonstrated in all patients in the second study.

Seven patients had episodes of newly developed unstable angina. The lesions in five of the seven
patients progressed from 759, or 909, stenosis to complete occlusion, and in one patient with triple
vessel disease the lesion progressed from 999, stenosis to complete occlusion in the second study.
The former five patients did not have collaterals in the first study, but development of collaterals was
demonstrated in all seven patients in the second study.

Seven patients had episodes of myocardial infarction, and in six of these, the lesions progressed from
75%, or less stenosis to complete occlusion. In two of three patients who underwent CAG within three
hours of acute myocardial infarction, collaterals to the completely occluded vessel were documented.

These results suggest that 1) in spontaneous progression from 90 or 99%, stenosis to complete oc-
clusion in lesions associated with stable angina pectoris, myocardial infarction may be prevented by
the compensatory development of collaterals, and that 2) rapid progression from 759, or less stenosis to
complete occlusion is related to the onset of myocardial infarction. In the latter patients, the develop-
ment of collaterals subsequent to total occlusion of lesions cannot prevent myocardial infarction because

coronary collaterals require more than several hours to develop.
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Table 1. Clinical diagnosis and number of deseased vessels at the first study
No AP Old M1 Old MI & AP Other
: (n=10) (n=5) (n=9) (n=1)
0 vessel disease 1 1 0 0 0
1 vessel disease 11 9 1 0 1
2 vessel disease 0 2 5 0
3 vessel disease 6 0 2 4 0
AP =angina pectoris ; MI=myocardial infarction.
Degree of progression
more than 4 grades (n=6)
10 B 3 grades n=3)
Z [ 2 grades (n=8)
®» E [ ' grades (n=8)
c
2
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2
55
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RCA LMT LAD LCX

Fig. 1.

Number and location of lesions with progression to complete occlusion.

RCA =right coronary artery; LAD =left anterior descending artery; LCX =left circumflex artery.
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Fig. 2. Degree of stenosis in 25 lesions at the
first study and ischemic events after the first
study.

MI=7 cases, unstable AP=7 cases, stable AP=
11cases.
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Table 2. Progression of lesions and development of collaterals in patients with un-

changed stable angina

Coronary angiographic findings

Duration Diagnosis at

Age
Case
(vears) (months) the first study RCA

Collaterals to the
vessel associated with

LAD LCX ) symptoms
First Second
study study
1 65 37 Effort AP 6:90 — 100%, - +
2 56 72 Effort AP 6:90 — 1009, - +
3 54 31 Effort AP 6:90 — 1009, - +
4 69 6 Effort AP 7:25—99Y% 12:90 — 1009, - +
5 66 62 Effort AP 6:99 — 100%, + +
Post. MI
6 57 40 Effort AP 1:99 — 1009, 12: 999, + +
7 41 33 Effort AP 2:99 — 1009, + +
8 49 24 Effort AP 6:99 — 1009, + +
9 53 53 Effort AP 7:99 — 100%, + +
Inf. MI
10 49 47 Effort AP 2:100—909%  6:99 — 100% 13:999%, + +
Ant. MI
11 55 65 Effort AP 3:99 — 100% 6:1009%, 11: 50%, + +

51.7+16.9 42.7+18.6

RCA =right coronary artery; LAD=left anterior descending artery; LCX=left circumflex artery; Post.=
posterior ; Inf.=inferior ; Ant.=anterior. Others: see Table 1.
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Fig. 3. Coronary angiographic findings at the first and second studies in a patient with
stable angina (Top: Feb. 25, 1980, bottom: Oct. 1, 1982).

The left anterior descending coronary artery shows 909, stenosis in the proximal segment (segment
6) (top left: arrow). At the second study 31 months later, the artery shows complete occlusion in the
proximal segment (bottom left), and the main trunk of the left anterior descending coronary artery
is well opacified by collaterals from the right coronary artery via the marginal branch and septal per-

forators (bottom right).

Table 3. Progression of the lesions and development of collaterals in patients with new
unstable angina

Coronary angiographic findings

. . ) Collaterals to the
Case Age  Duration Diagnosis at vessel associated with
(years) (months) the first study RCA LAD LCX symptoms
First Second
study study
12 54 39 Vasosp. AP 2:509%, 12: 25 —100%, — +
13 49 57 Inf. MI 1:99% 7:75 — 1009, 12:75%, — +
Inf. MI
14 56 98 Effort AP PD: 509, 6:999% 11: 90 — 1009, — +
15 47 34 Inf. MI 1:999% 7:90 — 1009, — —+
16 64 21 Inf. MI 12 99% 6:75% 11: 75 — 1009, — +
Inf. MI
17 49 47 Effort AP 2:100—-90%  6:99 — 1009, 13: 999, + +
Ant. MI
18 52 27 Effort AP 3:90 — 100% 5:1009, — +

53.0+5.3 46.1+23.9

RCA =right coronary artery; LAD =left anterior descendin g artery ; LCX =left circumflex artery; vasosp.=
vasospastic; PD =posterior descending artery. Others: see Tables 1 and 2.
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Fig. 4. Coronary angiographic findings at the first and second studies in a patient with un-
stable angina (Top: June 4, 1980; bottom: Sept. 29, 1982).

The right coronary artery shows 909, stenosis in the distal segment (segment 3: arrow) and
wall irregularities with 509 stenosis in the proximal segment (top left). The left anterior descending
coronary artery is opacified by collaterals from the marginal branch (top middle). The left main
trunk coronary artery is completely occluded (top right). At the second study 27 months later, the
right coronary artery shows total occlusion in the distal segment (segment 3) (bottom left: arrow).
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Table 4. Progression of lesions and development of collaterals in patients with new

myocardial infarction

Coronary angiographic findings

Age Duration Diagnosis at

Collaterals to the
vessel associated with

Case (years) (months) the first study RCA LAD LCX symptoms
First Second
study study

Ant. MI
19 54 5 Effort AP 3:25—100% 7:90% 13:90% - +
20 62 60 CHF 3:25— 1009, 6:75% — +
Hyperthyroidism (PTCR)
21 51 69 Vasosp. AP 6:25 — 100% - +
22 46 63 Ant. MI 6:90 — 1009, — +
7:99%
. Post. M1
23 63 78 Effort AP 2:25—50% 7:50 —»1009%  13:50 — 1009% - +
24 62 2 Post. M1 6:75 —100% 11:100% - +
(PTCR)
Post. M1 +
25 54 41 Effort AP 1:25—-100% 6:50 — 909 13:100% — (PTCR)

56.0£6.0 45.4+28.5

RCA =right coronary artery; LAD=left anterior descending artery; LCX=left circumflex artery; CHF =

congestive heart failure. Others: see Tables 1~3.
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Fig. 5. Coronary angiographic findings at the
first and second studies in a patient with newly
developed inferior infarction (Top: March 9, 1978;
bottom: Feb. 2, 1983)

The right coronary artery shows 259, stenosis in the
distal segment just before the bifurcation (segment
3) at the first study (top). At the second study 60
months later, the right coronary artery shows com-
plete occlusion in the distal segment (segment 3)
(bottom: arrow) in the acute phase of myocardial in-
farction.
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