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Abstract 
Introduction and Objectives: In the last five decades, there is an increasing trend in incidence of 

cardiac deaths especially among urban population. Cardiac autopsy is the main diagnostic tool to study 

various histomorphological changes in normal and diseased heart, therefore an autopsy study of heart 

was undertaken to establish the cause and nature of death, to determine the frequency of acute coronary 

lesions in sudden cardiac death. 

Materials and Methods: A prospective randomized study of 212 autopsies submitted for postmortem 

analysis was conducted in the Department of Pathology, GMERS Medical College and Civil Hospital, 

Sola over a period of one year from January 2021 to December 2021. Out of 212 autopsies, specimen 

of heart was received in all the autopsies, out of which 27 were autolysed. Hence, 185 specimens of 

whole heart were included in our study. The specimens of whole heart were examined for gross 

appearance and microscopic section were studied to observe various histomorphological changes and 

findings were correlated clinically.  

Results and Conclusions: Among sudden deaths, coronary atheroscleorsis was found to be the most 

common pathogenic factor leading to ischemic heart disease. Also, three vessel involvement was the 

most common pattern in coronary atherosclerosis. Hence, thorough examination of cardiovascular 

system is necessary in case of autopsy to reach to cause of death. 
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Introduction  

In the last five decades, there is an increasing trend in incidence of cardiac deaths especially 

among urban population. Incidence of ischemic heart disease in India has increased to about 

10 percent [1, 2]. Sudden death presents a great challenge to a Histopathologist. Cardiac 

autopsy is the main diagnostic tool to study various histomorphological changes in normal 

and diseased heart, therefore an autopsy study of heart was undertaken to establish the cause 

and nature of death, to determine the frequency of acute coronary lesions in sudden cardiac 

death [3]. As revealed in autopsy findings, majority of sudden and unexpected deaths result as 

a consequence of cardiovascular disease [4]. It has been observed that in many instances gross 

pathology along with histopathological examination help to decide the cause of death. 

Histopathology can conclusively opine the involved cardiac pathology [5]. The purpose of this 

study is to study various histomorphological changes in autopsy heart specimens and also to 

study association of acute coronary events with myocardial infarction. 

 

Materials and Method 

We conducted a retrospective study on 212 autopsy specimens submitted for postmortem 

analysis in the Histopathology section of Department of Pathology, GMERS Medical 

College and Civil Hospital, Sola over a period of one year from January 2021 to December 

2021. Out of total 212 autopsies received, specimen of whole heart was received in all 

autopsies, out of which 27 were autolysed. Hence, 185 autopsy cases were included in our 

study. 

 

Gross Examination  

Formalin fixed specimens were examined grossly, weighed and then dissected by inflow 

outflow method of cardiac dissection. Whenever required, short axis method and four 

chamber technique was used [6].
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The heart was weighed after removal of extraneous vessels 

and residual postmortem blood clot. The external surface 

was examined for any visible pathology and areas of 

myocardial infraction were noted i.e. whether recent or old 

(areas of mottling or scarring). Thickness of right ventricular 

wall, left ventricular wall and interventricular septum were 

measured from an area 1 cm below the AV valves. The 

valves were examined for stenosis and calcification. Areas 

of myocardial ischaemia (whether recent or old) were noted, 

and their location and sizes were recorded. All the three 

coronary arteries i.e. right coronary artery, left anterior 

descending artery and left circumflex coronary artery were 

examined using sections at regular intervals of 4-5mm. The 

ascending aorta was checked for dilatation, thickening or 

atheromatous plaque. 

 

Microscopic Examination  

Sections were taken from right and left ventricular wall, 

interventricular septum, apex, right and left coronary arteries 

(both branches) and stump of aorta. Additional sections 

were taken whenever necessary. Tissues were processed and 

subjected to paraffin section at 4 μm thickness, and then 

were stained with routine Hematoxylin and Eosin staining 

method [7, 8].  

 

Results 

 

 
 

Fig 1: Sex distribution of Cases 

 
Table 1: Age wise distribution of cases 

 

Age No. of cases 

0-10 01(0.54%) 

11-20 14(7.56%) 

21-30 34(18.37%) 

31-40 32((17.29%) 

41-50 40(21.62%) 

51-60 44(23.78%) 

61-70 18(9.72%) 

71-80 03(1.62%) 

81-90 01(0.54%) 

91-100 00(0.00%) 

 
Table 2: Morphological changes in heart according to age group 

distribution 
 

Age 

Morphological changes in Heart 

Normal 
Old 

MI* 

Acute 

MI 

Coronary 

atherosclerosis 
Congestion Hypertrophy 

0-10 1 0 0 0 0 0 

11-20 8 0 0 0 2 2 

21-30 12 3 4 7 3 2 

31-40 10 9 6 17 2 2 

41-50 9 6 12 28 2 0 

51-60 8 9 15 33 1 2 

61-70 5 10 5 17 1 2 

71-80 0 2 1 3 0 0 

81-90 0 1 0 1 0 0 

91-100 0 0 0 0 0 0 

Total 53 40 43 110 11 10 

*MI, Myocardial Infraction.  

Figure 1 and Table 1 summaries sex and age distribution of 

cases respectively. Out of 185 autopsies, 161(87.02%) were 

of males and 24(12.97%) were of females (Fig. 1). Our 

study included cases of age between 0- 90 years. In present 

study, it was observed that maximum number of cases were 

seen in age group of 51- 60 years i.e. 32 (21.05%). (Table 

1). 

Table 2 shows various morphological changes seen in heart 

according to age distribution. In histomorphological 

evaluation, most common finding was coronary 

atherosclerosis, followed by acute and old myocardial 

infarction (Ischemic Heart Disease). In 53(28.64%) cases, 

normal histology of myocardium was noted. (Table 2). 

 
Table 3: Changes in coronaries 

 

Coronary 

artery 

Mild 

AS§ 

Moderate 

AS 

Severe 

AS 
Calcification Thrombus 

Critical 

Narrowing 

RCA* 30 25 35 25 5 4 

LCAƗ 29 28 40 35 9 7 

LADǂ 28 27 42 33 7 9 

*RCA, Right Coronary Artery; ƗLCA, Left Coronary Artery;  

ǂLAD, Left Anterior Descending; §AS, Atherosclerosis.  
 

Table -3 demonstrates changes noted in coronary arteries. 

Out of the three coronary arteries, severe atherosclerosis was 

seen most commonly in left anterior descending artery 

(LAD) (35.89%) followed by left coronary artery (LCA) 

(34.18%) and right coronary artery (RCA) (29.91%). 
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Secondary changes in coronary artery like calcification, 

thrombus formation, critical narrowing of lumen, etc. were 

more commonly seen in left coronary artery followed by left 

anterior descending artery and right coronary artery. (Table 

3) 

 
Table 4: Frequency distribution of areas involved in ischemic heart 

disease (IHD) 
 

Walls Affected Acute MI§ Old / Healed MI 

Only RV* 0 0 

Only LV Ɨ 5 0 

Only IVǂ Septum 0 3 

LV and IVS 14 7 

Apex 2 8 

Apex and IVS 2 3 

All 20 19 

*RV, Right Ventricle; ƗLV, Left Ventricle; ǂ IV, Interventricular; 

§MI, Myocardial Infarction.  

 

Table-4 summarizes the frequency distribution of areas 

involved in Ischemic Heart Disease. In the present study, it 

was observed that most common pattern of involvement in 

IHD was diffuse i.e. involvement of all the areas of left 

ventricular wall, interventricular septum and apex (46.98%) 

followed by involvement of left ventricular wall and septal 

wall (25.30%) (Table 4).  

 

 
 

Fig 2: Photomicrograph showing intimal thickening in severe 

atherosclerosis with critical narrowing of lumen (H & E, 40X) 

 

 
 

Fig. 3: Gross appearance of myocardial ischemia showing whitish 

mottled patch in left ventricular wall. 

 
 

Fig 4: Photomicrograph of fibrosis in old myocardial infraction 

(H&E, 40X) 

 

Discussion 
The main aim of the autopsy examination is to help reach 
the cause of death. As cardiovascular causes are the most 
common cause as mentioned in the literature, the cardiac 
autopsies were performed with the aim to observe 
histomorphological changes that could guide to the cause of 
death especially when there is history of no specific disease 
or co-moribities. In the present study, it was observed that 
out of total 185 autopsy studied, 161 were male (87.02%) 
and 24 were female (12.97%) with maximum number of 
cases in 51-60 year age group. Many studies on sudden 
death conducted by Farb A, Thomas A, Chugh SS and 
others also revealed same proportion indicating that sudden 
natural death from all causes (cardiac and non-cardiac) was 
more common in men [9-11]. 
In this study, most common histomorphological finding 
observed was coronary atherosclerosis i.e. 110(59.78%) 
which is comparable to other studies done by Chandrakala 
Joshi et al. (64%) and Garg S et al. (55.3%) [12, 13]. 
Secondary changes like calcification was present in 
93(50.27%) and thrombus formation in 21(11.35%) which is 
comparable to study by Garg S et al. that showed 
calcification in 53.3% of cases and Marwah Nisha et al. that 
obsereved thrombosis in 7.5% of cases [11, 13]. In terms of 
frequency of involvement, LAD was observed to have a 
higher severe atherosclerosis than RCA. Gradwhol quoted 
the ranges from various published analysis as LAD to be 45-
64%, while RCA come next in frequency, 24-46% followed 
by left circumflex 3-10%, and least affected in left main 
coronary [14].  
In cases of ischemic heart disease, we tried to find out the 
frequency distribution of various areas involved by 
examining atleast one section each from LVW, RVW, IVS 
and apex. 39 of the 83 cases (46.98%) of IHD had 
involvement of all the areas followed by involvement of left 
ventricular wall and interventricular septum (25.3%). 
Isolated involvement of RVW was not seen. In the end, we 
tried to correlate the pathological changes with alleged 
cause of death (COD), if mentioned, and to find out the 
probable cause of death in cases of sudden death with no 
known cause. The histopathological changes of ischemic 
heart disease correlated in many cases with the alleged COD 
mentioned in police papers e.g. heart attack, chest pain or 
cardiac arrest. There were more chances to get the features 
of MI if patient presented with heart attack/ chest pain. 
Features of chronic IHD associated with coronary 
atherosclerosis were found in many cases with some other 
alleged cause of death, e.g. accident, drug abuse or some 
chronic illness like diabetes, indicating that there could just 
be a precipitating factor over the underlying diseased heart. 
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Conclusion 

Present study analyzed histomorphological changes in 

autopsied heart in different age groups. The most common 

cause of death was found to be myocardial ischaemia due to 

atherosclerosis. Three vessel involvement was found to be 

the most common pattern. Also, it was seen that incidence 

of Ischemic Heart Diseases are more common in males and 

its incidence increases with increasing age.  

Thus, in case of autopsy, cardiovascular system should be 

carefully examined to reach the cause of death. 
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