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Abstract

The effect of medical treatment without reperfusion therapy on the long-term recovery of regional wall
motion was evaluated retrospectively in 28 patients with transmural acute anterior myocardial infarction
who had coronary angiography and left ventriculography at 1-6 months after the onset of the episode and
were followed for a mean of 65 months. In all patients, initial coronary angiography revealed significant
stenosis in only the left anterior descending artery (LAD). All patients were treated medically without
reperfusion therapy (such as thrombolytic therapy, angioplasty, or bypass grafting). The regional wall
motion in the LAD territory was measured by the centerline method using the right anterior oblique pro-
jection.

Long-term improvement in anterior wall motion is unlikely in patients with patent LAD or underdevel-
oped collaterals to the LAD (38%). However, subsequent anterior wall motion frequently improved
among patients with severely stenotic or occluded LAD (63%) and well-developed collaterals (73 %).
Therefore, the anterior wall motion of some LAD-related infarctions improves spontaneously, the extent
of coronary collaterals is an important determinant of long-term improvement, and the improvement in
wall motion is completed within the early period of acute anterior infarction in patients with patent LAD.
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Selected abbreviations and acronyms

CAG =coronary angiography

GUSTO=Global Utilization of Streptokinase and T-PA for
Occluded arteries

LAD =Ileft anterior descending artery

PTCA =percutaneous transluminal coronary angiography
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Fig. 1. Centerline method of regional wall motion analysis

The computer constructs the centerline midway between the
end-diastolic and end-systolic left ventricular endocardial con-
tours in the right anterior oblique projection. Hundredth chords
are constructed perpendicular to the centerline and divided into
five groups (segments 1 to 5). Each chord is normalized by the
end-diastolic perimeter to yield the shortening fraction. The
regional wall motion of each segment is expressed as the aver-
age of 20 shortening fractions in the segment (mean shortening
fraction) and improvement of regional wall motion in the seg-
ment is calculated as the difference between the mean shorten-
ing fraction at initial CAG and that at follow-up CAG (im-
provement index).

Shortening fraction(%) : chord length/end-diastolic perim-
eter, mean shortening fraction : the average of 20 shortening
fractions in a segment, improvement index : mean shorten-
ing fraction in segment 2 or 3 of follow-up CAG —that of ini-
tial CAG.
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Table 1 Patient characteristics

Mean shortening fraction

Patient Follow-up
Initial CAG Segment 2 Segment 3 duration
No. (months)
Stenosis of LAD Collat. (grade) Initial  Follow-up LL Initial  Follow-up  LL
Improved
1 99% (delay) RCA (II) 1.84 3.75 1.91 2.18 2.61 0.43 63
2 99% (delay) RCA (IIl) 33 3.1 —0.2 1.26 4.72 3.46 58
3 90% ) 1.04 3.16 2.12 2.28 5.14 2.86 85
4 90% RCA () —0.17 3.74 391 2.41 3.37 0.96 54
5 90% ©) 1.91 0.61 —13 0.69 3.1 241 109
6 100% CB () 0.97 0.17 —0.8 0.37 2.53 2.16 31
7 100% ©) 1.77 3.74 1.97 5.48 6.25 0.77 18
8 100% RCA, CB (II) 0.24 6.25 6.01 2.58 7.14 4.56 29
9 100% RCA, HL (III) 2.75 1.43 —1.32 1.82 4.56 2.74 81
10 100% ©) 0.21 0.51 0.3 0.67 429 3.62 108
11 99% (delay) LCX(I) 2.16 42 2.04 2.99 1.66 —1.33 58
12 99% (delay)  RCA (III) 0.4 2.04 1.64 5.04 7.65 2.61 69
13 99% (delay) RCA (II) —2.85 —0.25 26 —05 —0.21 0.29 107
14 99% (delay)  RCA (II) 2.88 4.99 2.11 1.24 101 —023 100
15 100% RCA (III) 0.34 2.96 2.62 0.22 7.25 7.03 39
Not improved
1 99% (delay) RCA (III) OM (II) 2.72 2.06 —0.66 4.88 417 —0.18 39
2 75% ©0) 4.57 1.66 —291 6.3 498 —132 58
3 50% ) 7.44 8.77 1.33 5.56 1.7 2.14 58
4 99% RCA (D) 0.75 2.12 1.37 2.02 028 —1.74 17
S 100% 0) 1.04 —02 —1.24 2.08 1.68 —04 90
6 99% (delay)  RCA (III) 7.34 7.2 —0.14 6.05 7.66 1.61 41
7 99% (delay)  (0) 5.09 6.31 1.22 5.56 366 —19 53
8 99% 0) 3.6 3.98 0.38 235 1.83 —052 72
9 90% ©0) 6.65 3.08 —3.57 10.2 395 —6.25 139
10 100% D1 () 275 1.99 —0.76 —0.53 —0.28 0.25 81
11 90% ) —1.06 —0.56 0.5 0.03 0.84 0.81 39
12 90% ) 1.99 0.68 —131 —0.15 —0.51 —0.36 69
13 99% (delay)  RCA (IIl) 2.76 3.62 0.86 1.84 1.54 —03 131

Standard deviation of mean shortening fraction variations in segments 2 and 3 is calculated using data from the other 50 left ventriculograms.
Standard deviation in segments 2 and 3 were 0.565 and 0.706, respectively. An improved case is defined as an improvement index >three times of
these values in segment 2 or 3 (1.70 and 2.12, respectively). The degree of LAD stenosis is estimated visually based on AHA classification, and
collateral filling is assessed using the grading system of Rentrop et al.
LI.=improvement index; collat.=collateral flow; CAG=coronary angiography;
cumflex coronary artery; RCA=right coronary artery; OM=obtuse marginal branch;
branch; CB=conus branch.

LAD=Ieft anterior descending artery; LCX=left cir-
D1=the first diagonal branch; HL=high lateral
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Fig.2 Relationship between degree of left anterior descending artery
stenosis and percentage of patients with anterior regional wall
motion improvement
The incidence of improved cases was higher in patients with =
99% stenosis as compared with those with =90% stenosis in
the left anterior descending artery at the initial coronary
angiography after myocardial infarction.
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Fig.3 Relationship between degree of collateral circulation and per-

centage of patients with anterior regional wall motion improve-
ment

The incidence of improved cases was higher in patients with
good collateral circulation to the left anterior descending artery
as compared with those without collateral flow at the initial
coronary angiography after myocardial infarction.
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Fig. 4 Incidence of anterior wall motion improvement according to
degree of left anterior descending artery stenosis and degree of

collateral circulation to the left anterior descending artery
(LAD)

A higher incidence of improved cases was noted in patients
with both =299 % stenosis of the LAD and good collateral flow

to the LAD at the initial coronary angiography after myocardial
infarction.
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Fig.5 Mean shortening fraction of anterior wall on the initial left

ventriculogram

Mean values of the mean shortening fraction of the anterior
wall (sum of those in segments 2 and 3) at the initial left
ventriculogram were higher in patients with =90% stenosis
(6.78£6.73) as compared with those with =99% stenosis
(5.13£3.53, 4.3914.12) in the left anterior descending artery
irrespective of collateral flow. There are no applicable cases
with =90% stenosis and grade II or I1I collateral flow.
Values are mean == standard deviation.
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