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Abstract

The morphological characteristics of post-infarction ventricular remodeling were determined by compar-
ison of infarct location and histological changes of noninfarcted myocardium at autopsy.

A total of 94 cases of first acute myocardial infarction with clinical courses of 0 to 37 days were studied.
Hearts were sliced on the short axis at the level of 1/3 of the distance from the atrioventricular ring to the
apex. Wall thicknesses of the infarcted and noninfarcted areas, and the endocardial and epicardial perime-
ter lengths of the left ventricle were measured. Myocyte diameter and number of myocytes in the nonin-
farcted area were measured. Infarcts were classified into 3 groups based on infarct location (51 anterior, 22
posterior, and 21 nontransmural circumferential) and each group was further divided according to the clini-
cal course of less than 72 hours or longer.

Fifty two patients died within 72 hours. Cardiac rupture was the most common cause of death in the
anterior group. Patients in the posterior group chiefly died due to cardiogenic shock and in the circumfer-
ential group chiefly died to pump failure. According to the number of stenosed coronary arteries, cardiac
rupture was the most common cause of death in single-vessel disease in both anterior and posterior groups
(62.1% and 55.6%, respectively) . In double-vessel disease, the most common cause of death in the anter-
ior group was still cardiac rupture (50.0%) . On the other hand, 50.0% of the posterior group died of cardio-
genic shock in double-vessel disease. Patients with triple-vessel disease mainly died due to heart failure in
all groups.

Wall thickness of the infarcted myocardium was decreased in the anterior group after 72 hours(11.8 *
3.5 vs 7.8 £ 2.5 mm). Endocardial perimeter length was increased in the anterior and circumferential
groups (83.6 £ 25.6 vs 116.3 £ 29.5 mm, 75.2 + 12.0 vs 117.6 £ 3.1 mm, respectively) . Endocardial/epi-
cardial perimeter length ratio increased with longer clinical course in the anterior group. No specific
change in wall thickness or perimeter length was found in the posterior group. Noninfarcted wall thickness
was preserved in both the anterior and posterior groups. Myocyte diameter and number of myocytes in the
noninfarcted area showed no significant difference after 72 hours.

The nature of ventricular remodeling differs with infarct location. Ventricular dilation occurred during
the clinical course in the anterior group. The transmural and adjacent areas are more important than the
remote noninfarcted area in post-infarction remodeling within this period.
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Fig.1 Schematic representation of an autopsied heart
sliced along the short axis
RV =right ventricle; LV = left ventricle.
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Table 1 Characteristics of the patients

Anterior group Posterior group Circumferential group
(n=51) (n=22) (n=21)

Age (yr) 71.6£11.0 71.6+11.0 707126
Heart weight (g) 437.1%88.4 423.9%81.1 430.5+77.9
SBP(mmHg) 122.4+30.9 120.0+38.8 118.8+30.7
DBP (mmHg) 76.5+14.3 77.3+23.5 77.6+13.1
Forrester subset 27+ 1.2 25+ 1.2 29+ 1.3
Killip grade 26+ 1.1 25+ 13 24=% 0.8
No. of stenosed coronary vessels 1.55+0.70 1.82+0.80 2.62+0.50
Recanalization therapy

Thrombolysis (success/failure) 6(412) 0 0

PTCA (success/failure) 4(3/1) 2(2/0) 0
IABP 7 4 6
Right ventricular infarction 3(5.9%) 10(45.5%) 2(9.5%)
Cause of death (%)

Cardiac rupture, VSP 51.0 31.8 4.8

CHF 234 18.2 47.6

Cardiogenic shock 13.7 36.4 28.6

Arrhythmia, sudden death 11.8 9.1 19.0

Others 0.0 4.5 0.0

Clinical course (from onset to death)
Before 72 hours 28 10 14
After 72 hours 23 12 7

S (D) BP=systolic (diastolic) blood pressure ; PTCA =percutaneous transluminal coronary angioplasty ; IABP=

intraaortic balloon pumping ; VSP=ventricular septal perforation ; CHF =congestive heart failure.
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Fig. 2 Cause of death at less than 72 hours and longer after first acute myocardial infarction
Cardiac rupture and VSP were the most common cause of death before 72 hours (57.2%), but deaths due to
CHF increased after 72 hours in the anterior group(7.1% to 43.5%). Deaths due to rupture and VSP
decreased after 72 hours in the posterior group (40.0% to 25.0%). All deaths were due to CHF after 72

hours in the circumferential group.
Abbreviations as in Table 1.
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Fig. 3 Cause of death and the number of stenosed coronary arteries
Cardiac rupture and VSP were most common cause of death in single-vessel disease in both the anterior
and posterior groups (62.1% and 55.6%, respectively) . Cardiogenic shock was the most common cause of
death in double-vessel disease in the posterior group(50.0%). CHF and shock were the most common
causes of death in triple-vessel disease in the 3 groups.
Abbreviations as in Table 1.
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Fig. 4 Infarcted and noninfarcted wall thickness at less than 72 hours and longer after first
acute myocardial infarction
Wall thickness of infarcted myocardium decreased in the anterior group after 72 hours(11.8 =3.5 vs 7.8 =
2.5mm). No decrease in noninfarcted wall thickness was observed in either the anterior or posterior
groups.
*p<0.05, *p< 0.01.
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Fig.5 Endocardial and epicardial perimeter lengths at less than 72 hours and longer after first

acute myocardial infarction

Endocardial perimeter length was increased in both the anterior and circumferential groups (83.6 £ 25.6 vs
116.3 = 29.5mm, 75.2 + 12.0 vs 117.6 & 3.1 mm, respectively) . No specific change in endocardial or epi-
cardial perimeter length was found in the posterior group.

*p<0.05, ** p<0.01.
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Fig. 6 Endocardial/epicardial perimeter length ratio vs
clinical course in the anterior group
The solid line shows the regression line. Left ventricle
endocardial/epicardial perimeter length ratio increased
with clinical course, y = 0.457 + 0.08x, r =0.64, p <
0.001.
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Fig.7 Photographs of autopsied hearts sliced along the short axis
A: Anterior group. The infarcted area shows wall thinning and fibrotic change. Marked dilated hypertrophy
due to elongation of the endocardial perimeter is observed (an 80-year-old woman, clinical course: 19

days).

B: Posterior group. The wall thickness is preserved in the infarcted area of the left ventricle. The infarcted
area extends to the right ventricle. Concentric hypertrophy is still observed in the left ventricle (a 59-year-

old woman, clinical course: 12 days).

C: Circumferential group. Circumferential wall thinning and dilated hypertrophy of left ventricle are
observed (a 73-year-old man, clinical course: 8 days).
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Fig. 8 Histological examination of the noninfarcted
area
Number of myocytes per 1 mm (4) and myocyte diame-
ter (B)in the noninfarcted area showed no significant
differences after 72 hours in both anterior and posterior

groups.
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