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Long-term Remnants of Coagulation Necrosis of Cardiomyocytes Following Myocardial Infarction

Hiroko Ohmori*, Koichi Tamura®*® Simpei Ono*, Takayuki Ibi', Satoshi Hashimoto' and Yuichi Sugisaki**
'Medical Student, Nippon Medical School
2Division of Surgical Pathology, Nippon Medical School Hospital
*Department of Pathology, Nippon Medical School

Abstract

Remnants of cardiomyocytes showing coagulation necrosis in the scars caused by myocar-
dial infarction were histopathologically studied. Among 305 autopsy cases of acute and/or
healed myocardial infarction, 8 cases] 7 men, 1 woman, ages 62[] 87 years, mean age 72.100 had
masses of cardiomyocytes with coagulation necrosis at the center of the infarction scars more
than 3 weeks[d 21 to 79 daysO after the attack of myocardial infarction. All these cases had
transmural infarction and more than 800 of the wall thickness of the left ventricle was in-
volved in the infarction. No polymorphonuclear leukocytic infiltration or granulation tissue was
found in the necrotic area, but macrophages were observed in the peripheral area adjacent to
the scar tissue. Immunohistochemical staining for myoglobin showed no reaction in remnant
necrotic cells or pericellular interstitium, which was similar to findings in the necrotic area
more than 4 days after the infarction. These findings are important in the pathological diagno-
sis to distinguish remnant necrosis from acute necrosis, because 4 out of 8 present cases
00500 O were misdiagnosed as acute myocardial infarction that superimposed on the previous
old infarctionJ J Nippon Med Sch 2003; 70: 509-51401
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Fig.1 Usual healing pattern after acute myocardial infarctionC AMIO
a. 8 days after AMLI 73-year-old woman[{J
Proliferation of granulation tissued O O replaces coagulation necrosis of cardiomyocytesd - [J
b. 39 days after AMIO 72-year-old manQd
A dense collagenous scard 0 [ has replaced the necrotic area.
O a, b: Masson trichrome stainQ

Fig.2 Remnant necrotic tissue
a. 24 days after AMIL 62-year-old man(J
A mass of cardiomyocytes with coagulation necrosi§l O Os surrounded by vascular-rich granulation
tissued Left upper side is the epicardium.O
b. High magnification view of Fig. 2a. Granulation tissue with proliferated capillaries replaces
necrotic tissue.
c. 70 days after AMI[ 83-year-old man(J
Necrotic tissue[l A [0 is observed at the center of the transmural infarction scard Upper side is the
epicardium.O
d. High magnification view of Fig. 2c shows reaction of macrophagesl - O which phagocytize
necrotic myocytes. No vascular component is observed in the scar, which consisted of matured
collagen with a few fibroblasts.
O a, b, d: H-E stain, ¢ Elastica Masson Goldner stain(
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Fig. 3 Immunohistochemical staining for myoglobin
a. 24 hours after acute myocardial infarctiond AMI[] 77-year-old female[

In the infarction aredd right[ intracellular myoglobin is lost, and extracelluar diffusion of myoglobin
shows a fine granular reaction in the pericellular space.

b. 4 days after AMI[ 80-year-old woman{

Not only intracellular myoglobin, but also the reaction of the intercellular space has almost disap-

peared.
c. 7 days after AMIO 87-year-old man{J

No reaction for myoglobin is found in either the myocardial cells or the intercellular space of the

infarct area.
d. 79 days after AMIO 63-year-old man

Similar to Fig. 3c, no reaction for myoglobin is found in the remnant coagulation necrosis area.
Note that the viable cardiomyocytes adjacent to the infarction show positive reaction in a-c.
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Table 10 Cases with remnant coagulation necrosis more than 3 weeks after the infarction
Post Infarcted area
Case | Age Sex Infarct Location Stenosos of - infarction 0 % in wall
coronary arteries time thickeniss[]
1 74 M Postero-inferior LCXO 90%0 RCALO 50%0 21d 88
2 62 M Circumferencial LADLCO 80%0 RCAU 100%04 24d 97
post PTCA
3 74 M Postero-inferior LADO 50%0) LCXO 50%0 38d 96
RCAO 90%0
4 63 M Antero-septal, Apical LADO 90%0 LCXO 75%0) 44d 100
[ septal perf. 0 aneurysm( RCAO 50%0 post PTCA
5 87 M Circumferencial LADO 100%[ LCXO 100%0) 44d 91
RCAL 50%0
6 71 F Anterior, LADO 75%0 LCXO 75%0 70d 95
Antero-septal RCAO 50%0i post CABG
7 83 M Antero-septal, Lateral, LADO 50%0 LCXO 75%0 70d 95
Apical circumferencial post PTCA
8 63 M Antero-septal, LMTO 50%0 LADO 90%0 79d 83
Apical circumferencial LCXUO 50%[ post PTCA

septal perf. septal perforation, LCX: left circumflex branch, RCA: right coronary artery, LAD: left anterior descending
branch, LMT: left main coronary artery, PTCA: percutaneous transluminal coronary angioplasty, CABG: coronary

artery bypass grafting

Table 200 Clinical course and diagnosis of myocardial infarction

- Pahological Results of this  Evaluation of
Case | Age Sex Clinical course from onset to death diagnosis study diagnosis °
1 74 M IABP weaning - sepsis — cerebral infaretion Fresh and Old Recent X
O hypotension — death 1 day afterQ
2 62 M PTCA VTJUOUO- recover - hypotensiori] seda- Fresh and Old Resent X
tive drug induced?0 - sepsis 0 DIC - death
3 74 M recovering — respiratory arresitl cerebral hemor- Old Old o
rhagel]- recover — pneumoniaél fungal sepsisC—-
death
4 63 M CRF, VT, vf - PTCADO 20 days after] — left Recentand Old Recentd Old X
ventricular aneurysm(] septal perfolation — death
5 87 M recover - CHF - pneumonia - MOF - death Fresh and Old  Fresh small(j x [
Large remnant
necrosis
6 71 F sepsis — recover - cardiac arrestl] cerebral Freshand Old Fresh and Old o
infarction?l] - death( 1 day after[
7 83 M PTCA 4 days after - aspiration pneumonia -  Fresh and Old  Fresh and Old o
vf - reccurent pneumoniall fungalCl — arrest —
death( 1 day after[
8 63 M pneumonial fungald - hepato-renal failure —»  Acute, Recent Recent and Old X
recover -» ARDS - pancytopenia - hypotension, and Old
anuria - death

IABP: intraaortic balloon pumping, PTCA: percutaneous transluminal coronary angioplasty, VT: ventricular
tachycardia, DIC: disseminated intravascular coagulation, CRF: chronic renal failure, vf: ventricular fibrillation, CHF:
chronic heart failure, MOF: multiple organ failure, ARDS: adult respiratory distress syndrome

YPathological diagnoses of cardiac findings in the autopsy reports were evaluated according to the results of this
study. o : diagnosis was matched, x : remnant coagulation necrosis was misdiagnosed as acute moyocardial infarction
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