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Histomorphological Evaluation of Myocardial Ifarction:
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Abstract

Background: Myocardial Infarction is the irreversible necrosis of the heart muscle secondary to prolonged
ischemia. The incidence of coronary heart disease has markedly increased in India over the past few years. Objective
was to study the histopathological spectrum of myocardial infarction in autopsy specimens that play a major role
as cause of death. Aims: To study histomorphological changes in myocardial infarction, to determine its age-sex
distribution, etiology & complications. Materials and Methods: This work is a retrospective study of ovarian germ cell
tumors carried out in department of pathology at tertiary healthcare center. All cases of germ cell tumors during the
period from August 2017 to July 2018 were retrieved from the record files and analyzed. The tissues were routinely
fixed with 10% formal in, and the slides were stained with hematoxylin and eosin stain and also with special
stains whenever required. Results: Commonest age group was 40-49 years with significant number of cases below
30 years of age. Males are more commonly affected than females. Coronary atherosclerosis was most common
etiology. Left anterior descending artery causing anterior wall MI was most common morphological finding.
Ventricular aneurysm is the most common complication. Conclusion: Myocardial infarction due to atherosclerosis is
the commonest finding in death cases subjected to medico legal autopsies.
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Introduction Although the mortality rate after admission has
declined over last two decades, approximately 1 of
every 25 patients i.e. 4% who survives dies in the
1 year after myocardial infarction.! Ischemic heart
disease is by far most frequent cause of sudden
death, being responsible for more than 90% of cases
in which death occurs within.

Myocardial infarction is common diagnoses in
hospitalized patients in industrialized countries.
The mortality rate with acute infarction is
approximately 30%. More than half of these deaths
occurring before the individual reach the hospital.

One hour of onset of symptoms. However,
death due to ischemic heart disease reduced due
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Materials and Methods

This autopsy study was conducted on 100 cases of
myocardial infarction over a period of 2 years in
autopsy section of pathology department at tertiary
healthcare centre. In this autopsy study heart of
patient with a history of chest pain/abnormal ECG
known ischemic heart disease and showing early
microscopic evidence of MI were evaluated. These
were received in an autopsy section as medico legal
post-mortem and clinical post-mortem cases.

Heart was examined grossly to identify
suspected areas of early MI like subepicardial
hemorrhages and fibrosis. Epicardial coronary
arteries were dissected by transverse sectioning
at interval of 5 mm and lumen occlusion, severity
and extent of severity of atherosclerotic narrowing
of lumen. Heart was cut into transverse slice. 1 cm
thick starting at the apex of heart up to origin of
left anterior descending artery and examined for
variation in coronary thickening, block, color and
consistency of myocardium. Multiple sections from
apex, Anterior wall, posterior wall, lateral wall
interventricular septum and coronary arteries were
taken. All the sections were processed and stained
with hematoxylin and eosin stain and examined
under microscope. Triphenyl Tetrazolium Chloride
Macro Test and Acridine Orange Fluorescence
were performed whenever required.

Results

Total 100 cases of myocardial infarction were
evaluated from medico-legal cases and clinical
post-mortems in an autopsy section of tertiary
healthcare centre over a period of 2 years. The most
common age group affected by ischemic heart
disease was 40-49 years, followed by 50-59 years
with maximum number of cases occurring in age
group 40-70 years. Male were more commonly
affected than females 3.5:1 (Table 1). Chest pain
was the most common presenting symptoms
in this study followed by giddiness, sweating
and breathlessness. More than 1 symptom was
frequently present at the time of presentation.
We found diabetes in 4 cases, hypertension
in 5 cases, obesity in 15 cases and history of
smoking in 10 cases as major risk factor. As many
patients were brought dead we could not get
their detailed history and investigation reports
(Table 2). Atherosclerosis was the commonest
etiological factor. Four cases were of Rheumatic
heart diseases, three cases were aortic stenosis
and one was aortic stenosis with mitral stenosis.

Left anterior descending artery 65 cases (70.65%)
was most common predominantly involved artery
by atherosclerotic narrowing i.e. more than 75%
of the lumen. This follows right coronary artery.
35 cases (38.40%) and left circumflex artery 14 cases
(15.21%) (Table 3).

In this series majority of the cases having one
vessel disease i.e. only one vessel was significantly
narrowed >75 of cross-sectional luminal area
(Table 4). Anterior wall of left ventricle was most
commonly affected by infarct. Anterior, antero-
septal, antero-lateral were considered in anterior
wall group while posterior, postero-septal, postero-
lateral in posterior wall group. Lateral wall alone
constitutes lateral wall (Table 5). Maximum
numbers of cases were of less than 12 hours
duration. Total exceeded 100 cases since multiple
infarcts were present in many cases (Table 6).

In H and E stained sections ischemic
myocardium stained as brilliant crimson red
color in contrast with light brown normal fibers.
Infracted myocardium less than 12 hours duration
was stained strongly. The number and intensity
of staining the individual fibers was decreased
slightly within 12-24 hours and further decreased
and disappeared when myocardium became
frankly necrotic and polymorphonuclear infiltrates
reached its peak. The fibroblastic granulation
tissue of healing infarct does not stain with this
stain (Figs. 1-5).

Table 1: Age and sex wise distribution of cases in present study

Age (Yrs) Male (n=78) Female (n=22) Total (%)
<30 5 - 5(5%)
30-39 6 2 8 (8%)
40-49 27 2 29 (29%)
50-59 19 7 26 (26%)
60-69 13 9 22 (22%)
70-79 6 2 8 (8%)
>/=80 2 0 2(2%)

Table 2: History of presenting symptoms of MI in all cases
studied

Symptoms No. of cases (n =100) %
Chest pain 60 60
Breathlessness 13 13
Sweating 13 13
Giddiness 17 17
Vomiting 4

Epigastric pain 3 3
Brought dead/no history 13 13
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Table 3: Aetiological factors for myocardial Infarction

Aetiology No. of cases (n =100) %
Atherosclerosis 92 92
Emboli 3 3
Rheumatic heart diseases 4 4
Aortic dissection 1 1

Table 4: Distribution of cases as per number of vessels involved

No. of vessels involved No. of cases (n = 92) %

One vessel disease 44 47.82
Two vessel disease 28 3043
Three vessel disease 20 21.73

Table 5: Area wise distribution of recent infarct

% v
Area involved No. of cases (n =48) % o=y o A3
Anterior wall 23 4791 Fig. 3A: Shows thrombus occluding coronary. B: Shows
Posterior wall 14 29.16 waviness of ischaemic myocardial fibers indicating early infarct.
Lateral wall 7 14.58 (H and E 40x).
Septal 1 2.08
Circumferential 3 6.25

Table 6: Distribution of cases according to age of infarct>*>¢,

Age of infarct No. of cases (n =100) %
<12 hours 48 48
12-24 hours 18 18
1-3 days 20 20
3-7 days 6 6
1-2 weeks 4 4
2-8 weeks 22 22

Fig. 4A: Showing contraction band necrosis of ischaemic
myocardial fibers. B: Showing myocytolysis/vacuolar
degeneration a early sign of infarct. (H and E 40x).

Figs. 1A: Showing myocardial infarction on postero-lateral wall
of left ventricle. B: Showing aortic stenosis.

Fig. 5A: Showing well developed phagocytosis of dead cells
and early formation of granulation tissue. B: Showing well
Fig. 2A: Showing apical mural thrombus. B: Showing recent and established granulation tissue with neovascularisation and
old infarct. collagen deposition. (H and E 40x).
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Discussion

The present study was conducted in tertiary
healthcare centre of north Maharashtra region for a
period of two years. A total 100 post-mortem hearts
were grossly and microscopically studied. Out of
100 cases, incidence of myocardial infarction was
seen significantly higher among male than females
with ratio of 3.5:1. Maximum numbers of cases were
found in age ranged from 40-59 years. In spite of this
age range we found 5 cases of < than 30 years age,
indicating. Also 60% of cases had history of chest
pain, which were the most common presenting
symptoms. Instead most of the cases had multiple
symptoms like chest pain, breathlessness, Epigastric
pain etc. and history of chronic diseases like diabetes
& hypertension. In a study of 90 cases of sudden
cardiac death by Farb et al. [6] revealed, 52% patients
had witnessed collapse and in them 50% had chest
pain or dypnoea or both, hypertension was found in
11 patients and diabetes in 9 patients.

In the present study, it was observed that 78%
were male and 22% were female which are more or
less similar to most of the studies done in the past.
Beelwal et al.” studied a total of 600 cases, 75 cases
showed the changes of ischemia and MI and
467 (77.8%) cases were male and 133 (22.8%) were
female. Ghag and Kulkarni® studied 315 cases of
myocardial infarction, most of the cases were found
in 40-70 Years age group with male predominance.
Joshi’® studied 115 cases of which Maximum no. of
cases present between the age group of 41-60 years,
98 (85.21%) were male and 17 (14.78%) were female.
Rao et al.® studied 2449 cases of sudden cardiac
deaths of which 104 cases 50.9% death due to MI
with overall male to female ratio of 10:1, maximum
number of cases found in age ranged from
40-69 years. Sweating was noted in 159 (77.9%)
cases, dypnoea in 136 (66.7%), precordial pain in
161 (78.9%), vomiting in 157 (77.0%), cyanosis, and
exhaust looking face in 110 (53.9%). Dhruva et al."2
studied 360 cases in their study atherosclerosis
of coronary arteries as predisposing factor in
myocardial infarction. They revealed 73.6% were
males & 26.4% were females. Most of the cases
were seen in 30-60 years age group. Pandian et
el.”® studied 120 cases of sudden cardiac deaths
which Males (n = 104) were predominant over
females (n = 16) in the ratio of 6.5:1. The age ranged
from 17 to 70 years. Maximum number of death
was in the age group of 31-50 years. Nisha et al.**
observed out of 200 heart autopsies, 184 males and
16 females and maximum number of cases belonged
to 41-50 years of age group. Garg et al.'> examined
115 cases of post-mortem heart, 80.9% were males.

Most of the cases were found in 21-60 years age
group. Porwal et al.'® studied 103 heart during
autopsy, of these 74.75% were males quite higher
than females (25.24%) forming a ratio of 3:1.

In present study, Atherosclerosis was found
to the commonest etiological factor for MI. Left
anterior descending artery 65 cases (70.65%) was
most common predominantly involved artery by
atherosclerotic narrowing i.e. more than 75% of the
lumen. This follows right coronary artery 35 cases
(38.40%) and left circumflex artery.

14 cases (15.21%). Calcification 48.91% has to be
found the most common complication followed by
thrombosis 14.13% and intraplaque hemorrhage
8.69%. In 5 cases (5.43%) plaque ulceration and in
4 (4.43%) cases endothelial erosion, thrombus was
present overlying plaque. Out of 14.13% cases of
thrombosis, in 8 cases thrombus were found within
first 4 cms of left anterior descending artery and in
5 cases right coronary both proximally and distally.
Infarct was noted in anterior and posterior wall
respectively. Beelwal et al.” found atherosclerosis in
52% of cases and themostcommonartery involvedin
atherosclerosis is left anterior descending, followed
by left circumflex artery, and least involved is right
coronary. Farb et al.® also mentioned in their study
that left anterior descending artery most common
to involved by atherosclerosis accounting 68%
followed by right coronary 50% and left circumflex
artery 38% respectively. Ghag and Kulkarni® had
found atherosclerosis as most common etiological
factor (288 cases), left anterior descending artery
(74.65%) was the commonest involved artery by
the atherosclerotic process (narrowing more than
70% of cross-sectional area of the lumen) followed
by right coronary artery (33%) and left circumflex
artery (25.34%). Complications of myocardial
infarction were seen in 38 cases. Among them
ventricular dilatation (17 cases) followed by
mural thrombus (15 cases) was found as the most
common complications of infarct. Joshi’ revealed
atherosclerosis in 74/115 (64.34%) cases followed
by myocardial hypertrophy in 60 (52.17%) cases,
among 74 cases of atherosclerotic changes 13 cases
were having calcification and 4 cases were present
with thrombus in coronaries. Rao ef al."” stated that
the left anterior descending artery (87 cases) and
right coronary artery (17 cases) are the main arteries
involved by the atherosclerosis causing sudden
cardiac deaths. The most frequent affected site was
proximal 3-5 cms of anterior descending branch
of left anterior descending artery from its origin.
Dhruva ef al."? studied total 84 atherosclerosis
cases & observed 14.28% calcification and 69.04%
of the cases showed significant atheroma i.e. grade
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4 to grade 7. Left anterior descending was most
commonly involved coronary artery. Nisha et
al.** found out of 200 autopsied hearts, 142 (71%)
revealed coronary artery atherosclerosis in one or
more vessels. Left anterior descending artery was
the most commonly involved vessels (137 cases),
followed by right coronary artery (119 cases) and
left circumflex artery (94 cases). Complicated
plaques revealing atherosclerosis with calcification
or acute coronary events (thrombus formation,
plaque rupture and intramural hemorrhage) were
observed in 53, 27, 9 cases respectively. Garg et al.’®
revealed an average 3.09% calcification and 14.4%
had capillary defect. 46.4% of the cases showed
significant atheroma i.e. grade 4 to grade 7 amongst
the atherosclerotic coronaries. Porwal et al.'* found
left anterior descending artery as most frequently
involved vessels in 46.6% cases followed by right
coronary artery in 41.71% cases. Least frequently
involved vessel was left circumflex artery in 38.83%.

Myocardial infarcts were seen in different areas
of heart wall. Anterior wall of left ventricle was
observed to be the most commonly affected by
recent MI, but multiple anatomical site infarctions
were seen in this study. Old infarct in the form of
grayish white scar was present in 42% of cases. Out
of 100 cases, 48 cases had transmural infarct and
8 cases with subendocardial infarct. Majority of the
cases having one vessel disease 47.82% i.e. Only one
vessel was significantly narrowed (> 75 of cross-
sectional luminal area), followed by two vessel
disease 30.43% and three vessel disease 21.73%.

Farb et al.° found one vessel disease in 44% of
cases, two vessel disease in 32% and three vessel
disease in 22% of the cases studied. Crowford*
found that anterior wall infarct 49%, posterior wall
infarct 26%, lateral wall 14.58%, septal 2.08% and
circumferential infarct in 6.25% of cases studied.
Beelwal et al” revealed the maximum number
of atherosclerosis cases involved triple vessels,
followed by the double-vessel involved cases, and
least involved cases were of single-vessel type.
Ghag and Kulkarni® found anterior wall is most
predominantly involved area followed by posterior
wall and lateral wall, Healed infarcts (52.38%) were
found to be most common in our study, followed
by acute infarcts (23.17%). In a study by Pandey et
al.! the most common wall involved was anterior
wall which is comparable to the present study.
Joshi® found 33 cases of MI out of which 15 cases
were found to have old infarct. Rao et al.'® found
their study of sudden cardiac deaths, MI cases were
49 (24.0%) recent and 55 (27.0%) old and the highest
incidence in all three vessels was encountered in
the age group of 50-59 years. Dhruva et al.*? found

total 84 atherosclerosis cases, 31 had single vessel
involvement whereas two vessels and three vessels
were involved in 17 and 36 cases respectively. Nisha
et al."* found maximum cases (52%) had involvement
of all the three vessels followed by one vessel (26.4%)
and two vessel (21.6%) involvements. Garg et al.’®
observed 115 cases of atherosclerosis; Out of these
cases 13.3% had single vessel involvement whereas
two vessels and three vessels were involved in 42.2%
and 44.4% cases respectively. Porwal et al.'® studied
103 cases and observed single vessel involvement
in 15% cases whereas two vessels and three vessels
were involved in 37% & 40% cases respectively.

Conclusion

In this study we found a significant number
of sudden deaths occurring in young adults,
particularly in the age group 40-70 years. Chest
pain was the most common presenting symptoms
in this study followed by giddiness, sweating and
breathlessness. Cardiac causes contributed the
maximum number and atherosclerosis being the
main culprit in causing myocardial infarction. One
vessels disease most of them causing anterior wall
infarction and histomorphologically maximum
numbers of cases were of less than 12 hours duration.
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