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Clinical and necropsy findings are described in 37 patients with grossly 
visible myocardial infarcts. At the time of the first infarct, the 31 men 
ranged in age from 25 to 72 years (mean, 47) and the 6 women, from 
50 to 70 years (mean, 56). The interval from the first clinically apparent 
acute myocardial infarct to death varied from 2 to 28 years (mean, 13) 
and was ≥10 years in 24 of 32 patients (75%) for whom this information 
was available. The ages of death in the 31 men ranged from 39 to 75 
years (mean, 61), and in the 6 women, from 62 to 75 years (mean, 69). 
The ages of death in the 9 patients having coronary bypass grafting was 
insignificantly different from that in the 28 patients not having this proce-
dure. Most had chronic heart failure (73%), which was the most common 
mode of death. Nearly all had dilated left ventricular cavities, with left 
ventricular aneurysms in 43%. The hearts were increased in weight in 
94%, and all had severe coronary arterial atherosclerosis. Thus, patients 
with calcified myocardial infarcts are usually men, the infarct that calcifies 
usually occurs at a relatively young age (mean, 50), the calcified wall is 
often aneurysmal, the left ventricular cavity is almost always dilated, the 
heart weight is increased, and heart failure is the predominant symptom 
and most common mode of death.

Calcific deposits often are observed in the hearts of older 
persons living in developed countries. These deposits 
are most commonly located in atherosclerotic plaques 

in the coronary arteries, in the mitral annulus, in the aortic valve 
cusps, and in the left ventricular papillary muscles (1). Stenotic 
mitral and aortic valves in adults are usually calcified (2, 3). 
Certain clinical and autopsy findings in 21 patients with grossly 
visible calcific deposits at sites of healed myocardial infarcts have 
been previously reported by one of us (WCR) (4). There have 
been no published reports on this topic since that publication 
in 1987. Since 1987, we have collected an additional 16 cases. 
This article summarizes clinical and necropsy findings in these 
37 patients with calcified myocardial infarcts and compares find-
ings in those having vs those not having coronary artery bypass 
grafting (CABG).

• • •
Certain clinical and necropsy findings in the 37 patients are 

summarized in Tables 1–3. All 37 hearts were examined by one 
of us (WCR). The cases were divided into 2 groups based upon 
whether or not the patient had CABG.

Non-CABG group: These 28 patients ranged in age from 39 
to 78 years (mean, 62); 23 (82%) were men and 5 (18%) were 
women. Twenty-four had a history of ≥1 clinically apparent acute 
myocardial infarct, 17 (71%) with a single infarct and 7 (29%) 

with ≥2 infarcts. The interval between the first clinically apparent 
infarct and death in these 24 patients ranged from 2 to 28 years 
(mean, 13). The ages at first acute myocardial infarct ranged from 
25 to 72 years old (mean, 48). Two of the 4 patients with clinically 
silent infarcts (cases 13 and 22) had previous electrocardiograms 
consistent with healed myocardial infarction.

CABG group: These 9 patients at death ranged in age from 
42 to 75 years (mean, 65); 8 (89%) were men and 1 (11%) was 
a woman. All 9 patients had a history of ≥1 clinically apparent 
acute myocardial infarcts, 2 patients with a single infarct and 7 
patients with ≥2 infarcts. The interval between the first infarct 
and death ranged from 10 to >20 years (mean, 14). The ages at 
the first infarct spanned from 32 to 61 years (mean, 50) in the 8 
patients whose ages at the first infarct are known. One of these 
9 patients (case 9) had a history of 3 acute myocardial infarcts, 
including one at the time of his CABG 20 years before death. 

In both groups, heart failure was the most common manifes-
tation of cardiac disease: 20 of the 28 non-CABG cases (71%) 
had evidence of chronic heart failure, and 7 of the 8 remaining 
patients (cases 6, 7, 10, 13, 14, 18, and 24) had dilated left ven-
tricular cavities at autopsy, including 2 with true left ventricular 
aneurysms (cases 13 and 24). Of the 9 CABG cases, 7 had evi-
dence of heart failure, and the 2 remaining patients (cases 7 and 
9) had dilated ventricles, including 1 with a true left ventricular 
aneurysm. Heart failure also was the most common mode of death 
in both groups (Table 3).

Of the 28 patients in the non-CABG group, 12 (43%) had 
true left ventricular aneurysms, and 5 had intraaneurysmal throm-
bus. Of the 16 patients in this group without aneurysms, 3 had 
thrombus in the left ventricular cavity at autopsy. In the CABG 
group, 4 patients (44%) had left ventricular aneurysms at autopsy, 
including 1 with intraaneurysmal thrombus. 

All 37 patients had >75% reduction in cross-sectional area by 
atherosclerotic plaque in at least one major epicardial coronary 
artery and usually in ≥2 major arteries. 

Photographs of several calcified myocardial infarcts are shown 
in Figures 1–4.

• • •
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In 1908, Simmonds first described a patient with a calcified 
myocardial infarct grossly visible at autopsy (5). Over the next 96 
years, 53 additional autopsy cases of calcified myocardial infarct 
were reported, including 21 cases previously reported by one of us 
(5) and included herein. Thus, grossly visible calcific myocardial 
infarcts are uncommonly seen at necropsy.

CABG probably did not alter the natural history of patients 
with calcified infarcts in the present study. The average age at 
death in the 9 patients in the CABG group was 65 years com-
pared with 62 years in the 28 patients in the non-CABG group. 
Similarly, the interval between first infarct and death did not 
differ between the 2 groups (13 years in the non-CABG group 
vs 14 years in the CABG group).

Among the 37 patients with calcified myocardial infarcts 
included in the present study, most (84%) were men. Most had 
their first acute myocardial infarct at a relatively young age (range, 
25–72 years; mean, 49; median, 50); only 5 (16%) of the 32 for 
which the information was known were >60 years of age at the 
time of their first acute myocardial infarct, presumably the one 
that later calcified. The 6 women ranged in age at the time of 
their first infarct from 50 to 70 years (mean, 56), and the 26 men, 

Table 3. Comparison of findings in patients with and without coronary 
artery bypass grafting

 Coronary artery bypass grafting
  No (n = 28) Yes (n = 9)

Age (yr) at death: range (mean) 39–78 (62) 42–75 (65)
Women/men 5 (18%)/23 (82%) 1 (11%)/8 (89%)
Single myocardial infarct 17 (61%) 2 (22%)
Mean interval between
 first AMI and death (yr) 13 14
Age (yr) at first AMI: range (mean) 25–72 (48) 32–61 (50)
Chronic heart failure 20 (71%) 7 (78%)
Angina pectoris 7 (25%) 7 (78%)
Ventricular tachyarrhythmia 9 (32%) 4 (44%)
Systemic hypertension 10 (36%) 4 (44%)
Diabetes mellitus 5 (18%) 2 (22%)
Stroke 4 (14%) 2 (22%)
Mode of death
 Heart failure 9 (32%) 5 (56%)
 Sudden 5 (18%) 2 (22%)
 AMI 3 (11%) 0
 Stroke 3 (11%) 1 (11%)
 Noncardiovascular death 7 (25%) 1 (11%)
Heart weight (g)
 Women: range (mean) 310–660 (470) 610
 Men: range (mean) 415–790 (562) 390–735 (596)
Location of calcified infarct
 Anterior only 14 (50%) 4 (44%)
 Posterior only 9 (32%) 2 (22%)
 Anterior + posterior 5 (18%) 3 (33%)
 Apical only 9 (32%) 2 (22%)
 Basal only 2 (7%) 3 (33%)
 Apical + basal 17 (61%) 4 (44%)
Left ventricular aneurysm 12 (43%) 4 (44%)

AMI indicates acute myocardial infarction.
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Figure 1. Case 1 in the coronary bypass group. Shown is the 
heart of a 42-year-old man who had had an acute myocardial 
infarct at age 32 and progressive heart failure thereafter. He 
died suddenly. (a) View of the left ventricular cavity from below 
showing marked dilatation and marked endocardial thicken-
ing and thinning of the ventricular septum. (b) A more apical 
view showing marked thinning of the left ventricular wall with 
heavy calcific deposits. (c) Views of slices of the ventricular walls 
showing marked left ventricular dilatation. (d) Radiograph of 
the heart specimen showing heavy calcific deposits primarily in 
the ventricular septum.

Figure 2. Case 2 in the coronary bypass group. This 60-year-old 
man had had an acute myocardial infarction at age 39 with 
chronic heart failure thereafter. He died of a stroke, presum-
ably from embolic material originating in the left ventricular 
cavity overlying the calcified infarct. (a) Radiograph of the 
heart showing heavy calcific deposits in the anteroseptal 
wall. (b) Radiograph of one of the ventricular slices showing 
heavy calcific deposits in the anteroseptal wall. (c) Views of the 
ventricular walls showing marked thinning of the ventricular 
septum with heavy calcific deposits in that area with overlying 
thrombus in the more apical slices. (d) A close-up view showing 
the thinning of the anteroseptal wall with calcific deposits in 
the area of thinning. 

Figure 3. Case 22 in the noncoronary bypass group. This 70-year-
old man had had an earlier infarct, but his age at the time was 
not known. He died of systemic amyloidosis rather than heart 
disease. There were no amyloid deposits in the myocardium. (a) 
Slices of the ventricular walls showing a healed infarct in the 
posterior portion of the left ventricular cavity. (b) A close-up view 
of the most basal portion of the ventricles. The posterior wall 
infarct is calcified. Both ventricular cavities are dilated. 

a b

c d

a b

c d

a b

CLINICAL AND NECROPSY FINDINGS IN PATIENTS WITH CALCIFIED MYOCARDIAL INFARCTS



424                                                                                  BAYLOR UNIVERSITY MEDICAL CENTER PROCEEDINGS                                                 VOLUME 17, NUMBER 4 425

from 25 to 72 years (mean, 47). Fifteen of the 26 men (58%) and 
only 1 of the 6 women were <50 years of age at the time of their 
first myocardial infarct.

The interval from the first acute myocardial infarction to 
death in the 32 patients for whom this information was available 
was much longer than in patients surviving acute myocardial 
infarction without calcification of the infarcted myocardium. 

Figure 4. Case 24 in the noncoronary bypass group. The 75-year-old man whose 
heart is shown here had an acute myocardial infarction at age 47. The infarct 
involved the entire apical portion of the left ventricle, as well as the apical portion 
of the ventricular septum. A good bit of the infarcted wall is calcified. Calcium 
is also present in the posteromedial papillary muscle (arrows). The ventricular 
cavity is quite dilated. The patient died not from a cardiac condition but from 
consequences of a hip fracture.

The intervals ranged from 2 to 28 years (mean, 13.5) and were 
similar in both men and women, 13.5 and 13.3 years, respectively. 
Thus, calcification of a myocardial infarct takes time and, from 
a prognostic standpoint, appears to be a favorable development 
despite the frequent association of ventricular arrhythmias, car-
diomegaly, and left ventricular aneurysm.

Malignant ventricular arrhythmias were documented in 13 
of the 37 patients (35%). These arrhythmias are recognized to 
be especially common in patients with dilated left ventricular 
cavities, particularly in the presence of left ventricular aneurysms, 
and the latter were present in 16 of the 37 patients (43%). Virtu-
ally all of the 21 patients without left ventricular aneurysms had 
dilated left ventricular cavities.

The hearts at necropsy were increased in weight (>350 g in 
women and >400 g in men) in 32 (94%) of the 34 patients for 
whom this information was available. The hearts in the 29 men 
ranged in weight from 390 to 790 g (mean, 568) and in the 5 
women, from 310 to 660 g (mean, 498). At least 14 of the 37 
patients (38%) had had a history of “elevated blood pressure” in 
the past, but none appeared to have had “hypertension” in their 
later months of life. Probably, most of the 37 patients had had 
hypertension at some time, but reliable information on this point 
was not available to us.

1. Roberts WC. The senile cardiac calcification syndrome. Am J Cardiol 1986;58:
572–574.

2. Lachman AS, Roberts WC. Calcific deposits in stenotic mitral valves. Extent 
and relation to age, sex, degree of stenosis, cardiac rhythm, previous commis-
surotomy and left atrial body thrombus from study of 164 operatively-excised 
valves. Circulation 1978;57:808–815. 

3. Roberts WC, Ko JM. Weights of operatively-excised stenotic unicuspid, 
bicuspid, and tricuspid aortic valves and their relation to age, sex, body mass 
index, and presence or absence of concomitant coronary artery bypass grafting. 
Am J Cardiol 2003;92:1057–1065. 

4. Roberts WC, Kaufman RJ. Calcification of healed myocardial infarcts. Am J 
Cardiol 1987;60:28–32.

5. Simmonds M. Uber der nachweis von verkalkungen am herzen durch das 
rontgenverfahren. Fortschr Geb Rontgenstr 1908;12:371–374.


