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ABSTRACT  

Introduction: Interestingly, the heart has the most frequent diagnostic agreement and the least 
refinements after histological examination. However, few studies have found a diagnostic disharmony 
after histological examination. In routine practice, it is usual to give the cause of death as Ischemic 
Heart Disease (IHD), especially with the positive clinical history and suggestive gross pathology in Sri 
Lanka.  

Objectives: We designed this study to determine the importance of microscopic findings in concluding 
the cause of death as IHD. 

Methods: A retrospective review of the autopsy reports of the cases concluded as IHD was conducted, 
and the cardiac sections obtained at autopsy were reviewed microscopically. 

Results: Among the total sample of 100 autopsies, the microscopic sections had been obtained only for 
academic purposes in 60% of cases where the cause of death had been concluded as IHD based on gross 
pathology and the clinical picture. At the microscopy review, positive histopathological findings were 
identified in 69%, and out of them, findings confirmed the macroscopic cause of death in 57%. In 
contrast, 9% had revealed a different cardiac cause of death. There were 22% autopsies with negative 
microscopy, even though the cause of death had been concluded as IHD based on gross pathology and 
clinical history. 

Conclusions: The study reiterates the importance of microscopy in concluding the cause of death as IHD, 
even though the macroscopic examination could offer crucial initial insights. The findings highlight the 
need for improved integration of histopathology into routine forensic practice and underscore its 
significance in achieving accurate cause-of-death. 

Keywords:  Discrepancy; histopathology; ischemic 
heart disease; medico-legal autopsy  

INTRODUCTION 

The autopsy is important in establishing the 
cause of death accurately in natural deaths as 
well as in the event of unnatural deaths. In the 
process of administration of justice, courts tend 
to rely heavily on the postmortem report, which 
an expert in this field must conduct. The autopsy 
report is expected to reveal the truth that could 
not be picked up by clinicians or radiologists in 
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their investigations. Therefore, it is considered a 
gold standard in certifications of death. 
 

The cause of death may look quite obvious, 
especially in mechanical injuries. However, 
determining the exact manner of death and the 
conditions contributing to death can be 
problematic1. Forensic experts are expected to 
reveal the natural pathologies that either caused 
or contributed to death after a thorough autopsy 
and ancillary tests, even though there is a high 
rate of non-natural deaths. However, it is well 
known that most experts rely primarily on 
gross or macroscopic pathology to come to 
conclusions. Most of the Judicial Medical Officers 
in Sri Lanka conclude the cause of death based on 
gross findings and await microscopic results to 
conclude the cause of death only in required 
cases. This is mainly due to a lack of facilities in 
most centres to cope with the workload. 
However, a significant number do obtain samples 
for microscopy. 
 

Forensic histopathology is an instrumental 
ancillary test in the case of a sudden death, which 
could be a purely natural death or where trauma 
and poisoning need to be ruled out. Further, it 
plays an important role when a trivial trauma 
worsens or augments the progression of the 
disease. 
 

A retrospective study by Nashelsky and Lawrence 
on natural deaths has found that most presumed 
and actual causes of death were cardiovascular, 
and the majority were due to ischemic heart 
disease. However, the presumed cause of death 
was found to be wrong in 28% of cases2. Ischemic 
heart disease (IHD), also known as coronary 
artery disease, represents a group of 
pathophysiologically related syndromes resulting 
from myocardial ischemia3. 
 
In routine practice, it is usual to give a cause of 
death (COD) as IHD based purely on the clinical 
picture and macroscopic findings. However, other 
cardiac pathologies such as myocarditis, deposition 
diseases such as amyloidosis, and inflammatory 
diseases such as sarcoidosis, etc. may be 
misinterpreted as IHD when concluding based on 
gross color changes of the myocardium at autopsy 
such as redness, paleness, the grey-white scar of 
fibrosis, leading to an incorrect cause of death. 

The heart is the organ with the most frequent 
diagnostic agreement and, interestingly, with the 
least diagnostic refinements after histological 
examination. One possible explanation for this 
finding is that the heart is frequently affected by 
vascular disorders, leading to acute or chronic 
ischemic or hemorrhagic changes that are usually 
obvious macroscopically4. 
 

Few studies have addressed the issue of diagnostic 
changes after histological examination in different 
organs at necropsy4. Discordance between the 
macroscopic and microscopic evaluation of the 
heart (coronary artery atherosclerosis) by Kandy et 
al. (2014)5 found 13.5%, Bernadi et al. (2005)4 
found 22.56%, Neil et al. (2006) found 30.43%, and 
Mangal et al. (2007) found 17.14%4. Myocardial 
infarction was among the diseases that were 
correctly diagnosed in more cases than not. In 
studies correlating clinical diagnoses with autopsy 
findings, many have reported similar results, 
except for cases in which the patient had chronic 
myocardial ischaemia. In the group of "false" 
infarctions that were clinically suspected but not 
revealed at autopsy, the underlying cause was 
frequently pulmonary embolism. Cameron and 
McGoogan et al. indicated that such conditions as 
acute abdominal and pulmonary embolism, which 
most frequently mimicked infarction in their study, 
produced similar clinical features, i.e., acute pain, 
shock, or a combination of the two6. Over 20% of 
clinically unexpected autopsy findings, including 
5% of significant findings, can be correctly 
diagnosed only by histological examination7. 
 

We designed a retrospective descriptive study to 
determine the importance of microscopic findings 
in concluding the cause of death as IHD and to 
evaluate the microscopic findings in relation to the 
described gross pathology. 
 
METHODS 

 
We reviewed the cardiac microscopic slides of 
cases where the cause of death was given as 
“ischaemic heart disease,” “atherosclerotic heart 
disease,” or “occlusive coronary artery disease,” 
or the cause of death was contributed by any of 
the above IHDs (acute myocardial infarction [MI], 
chronic IHD with sudden arrhythmia or heart 
failure, or sudden cardiac death) according to the 
postgraduate trainees who performed autopsies 
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at a major teaching hospital, during a period of 1 
year (from 2022 January to 2023 January). The 
postmortem reports of the above cases were 
perused to obtain the historical and gross 
pathological findings to fill the proforma. 
 
All the data were recorded in the printed 
proforma and then transferred to a Microsoft 
Excel spreadsheet for data analysis. 
 
Histology review of prepared slides 

 
All the slides about the individual cases were 
examined for the specific objective by the 
principal investigator and the supervisor. A 
qualitative grading to assess the level of 
achievement of the specific objectives developed 
by Bandara et al. in their study “A retrospective 
study to evaluate the significance of routine and 
special histopathological investigations and their 
application by the experts in medico-legal 
autopsies conducted at Teaching Hospital 
Ragama”8  was modified and used as follows in 
this study (Table 1). 
 
Table 1: Qualitative grading to assess the level of 
achievement of the objective. 
 
Level of 
achievement 

Observation 

A Positive histological findings 
were identified, and the cause 
of death could be ascertained 

A-1 Findings revealed the cause of 
death (COD), which was not 
identified macroscopically. 

A-2 Findings confirmed the 
macroscopic COD /probable COD. 

A-3 Findings can be used to exclude 
possibilities other than COD. 

B Positive histological findings 
were identified, but the cause 
of death could not be 
ascertained. 

B-1 Findings are not compatible with 
macroscopic findings. 

B-2 Findings are not 
significant/relevant to the COD. 

B-3 Findings cannot be used to 
confirm COD or to draw any 
other conclusions. 

C No histological findings were 
identified. 

RESULTS 

 
Demographic Characteristics 
 
The total sample included 100, based on the 
yearly postmortem statistics of the centre during 
the period from January 2022 to January 2023. 
 
In terms of gender, a majority were male, 
amounting to 73% of the total sample, and even 
though the majority (53%) were above 40 years of 
age, there was a surprising 20% of the sample 
comprised of those between the ages of 30 and 
39 years (Table 2). 

 

Table 2: Age distribution of the sample 
 

Age groups Frequency 

18 - 29 years 4 

30 - 39 years 20 

40 - 49 years 25 

50 - 59 years 28 

60 - 70 years 23 

Total 100 

 
 
Preceding clinical history of IHD 

 
Interestingly, a majority of 52% had only had a 
short duration of illness, and 34% of the subjects 
did not have an adequate clinical history 
available at the time of death (Table 3). 
 
 
Table 3: Preceding clinical history of IHD 
 

Category of clinical history Frequency 

Long duration of ill health 4 

No proper history was available 34 

Short duration of ill health 52 

Documented evidence of IHD is 
available 

8 

Other 2 

Total 100 
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The conventional practice of performing 
histopathology in our setting 

 
In 60%, a histopathology slide review had yet to be 
performed, even though the samples had been 
obtained for academic purposes. However, a 
notable 39% was performed to confirm the 
ascertained cause of death, 3% to define the 
contributory causes for the cause of death, and 1% 
to find the cause of death itself, where 
macroscopic examination alone was inconclusive. 
(Note that the percentages stated above override, 
as multiple purposes have been quoted in certain 
records.) 
 
Level of achievement of the objectives 

 
As described above, a qualitative grading was used 
to assess the level of achievement of the 
objectives of the study. The respective grades 
achieved have primarily been divided under the 
umbrella groups ‘A’ (those where positive 
histological findings were identified and the cause 
of death had been ascertained), ‘B’ (those where 
positive histological findings were identified but 
the cause of death could not be ascertained), and 
‘C’ (where histological findings have not been 
identified).Of the total, in 78% of the samples, 
positive histological findings were identified, of 
which in 88% (n=69), the cause of death could be 
ascertained, and in the remaining 12% (n=9), it 
could not be (Table 4). 
 
Further to the data outlined above, of the 69% of 
the total samples where positive histological 
findings were identified and the cause of death 
ascertained, 57% confirmed the macroscopic cause 
of death that had been proposed. Of the 
remainder of this proportion, 9% revealed the 
cause of death in cases where it had not been 
identified macroscopically prior to it. In another 
3%, the histological evidence was instrumental in 
excluding other possible causes for the death. 
It was also evident that in 4% of the sample, the 
histological findings were incompatible with the 
macroscopic findings. On the other hand, in 22% 
of the samples, no histological findings were 
identified despite the cause of death being decided 
upon as ischaemic heart disease (and its relevant 
conditions stated earlier on) through macroscopic 
findings and historical evidence. 
 

Table 4: The relevant proportions of the levels of 
achievement of the objectives 
 

Level of 
achieve-
ment 

Observation The proportion of the 
total sample that had 
achieved relevant 
grade 

A Positive histological 
findings were 
identified, and the 
cause of death could 
be ascertained. 

69% 

A1 Findings revealed the 
COD, which was not 
identified 
macroscopically 

9% 

A2 Findings confirmed 
the macroscopic COD 
/probable COD. 

57% 

A3 Findings can be used to 
exclude possibilities 
other than COD. 

3% 

B Positive histological 
findings were 
identified, but the 
cause of death could 
not be ascertained. 

9% 

B1 Findings are not 
compatible with 
macroscopic findings 

4% 

B2 Findings are not 
significant/relevant to 
the COD 

0% 

B3 Findings cannot be 
used to confirm COD 
or to draw any other 
conclusions. 

5% 

C No histological 
findings were 
identified. 

22% 

 
DISCUSSION 
 
In forensic medicine, accurate diagnosis through 
autopsy is paramount for judicial processes, and 
histopathological examination can provide 
invaluable insights that may otherwise be missed 
by gross inspection alone. The Royal College of 
Pathologists in 2002 recommended histological 
sampling of all major organs as part of a 
complete autopsy in its guidelines on autopsy 
practice9. Lack of histology significantly detracted 
from the quality of the autopsy report in 28% of 
reports examined by the National Confidential 

-18- 



Sri Lanka Journal of Forensic Medicine, Science & Law— June 2025; Vol. 16 No. 1  

Enquiry into Perioperative Deaths (NCEPOD) of 
the United Kingdom in their 2001 report, in which 
only some papers specifically examined 
histology10. Those that did showed that diagnoses 
made on macroscopic examination were altered 
by histology and that macroscopically normal 
organs showed histological abnormalities. 
Microscopy gave diagnoses not made 
macroscopically in 5% of primary diagnoses and 
23% of all unexpected diagnoses in one study11. 
 
The majority of this sample who had deaths due 
to or associated with IHD were in the age group 
above 40 years of age, as expected. However, 
interestingly, there was a significant proportion 
of deaths in the age group of 30 to 39 years. This 
may have been contributed mainly by the 
absence of preceding illness or diagnosis among 
the young, leading the inquirers to order a 
compulsory autopsy. At the same time, among the 
older age group with preceding clinical diagnoses, 
an inquest may not be indicated, and even after 
an inquest, there is a probable cause of death to 
satisfy the inquirer. According to a current review 
of literature by Abbas et al., sudden cardiac 
deaths are less common in the age group below 
35 years12. However, a study among Italian 
students aged 13 to 19 detected significant ECG 
abnormalities among 13%13. A study on sudden 
unexpected deaths autopsied at a tertiary care 
hospital in Sri Lanka revealed that 50% of the 
deaths were due to cardiac causes14. 
 
The absence of a preceding history was observed 
among 52% of the cases, which is self-
explanatory since the sample is from the group 
that had undergone a medico-legal autopsy. 
However, sudden cardiac death is a well-
recognised presentation of ischaemic heart 
disease15. On the other hand, the lack of 
comprehensive clinical data further emphasises 
the critical role of autopsy in uncovering 
undiagnosed pathologies and ensuring that the 
actual cause of death is identified. The absence of 
a detailed clinical history reinforces the need for 
forensic pathologists to rely on gross and 
microscopic findings to reach an accurate 
conclusion5. The findings of this study revealed 
that histopathological examination had a 
significant impact on the accuracy of the cause of 
death determination in 59% of the cases, with 
the majority confirming macroscopic findings. 

However, importantly, in 9% of the cases, 
microscopy revealed a cause of death that was 
not identified in the gross examination. This 
corroborates previous studies that emphasise the 
importance of microscopic examination in cases 
of heart disease, where subtle or complex 
pathologies may not be readily apparent on gross 
inspection. For example, conditions like MI, 
myocarditis, and deposition diseases such as 
amyloidosis or inflammatory diseases such as 
sarcoidosis can be easily misinterpreted as IHD 
based solely on macroscopic features such as the 
colour changes of the myocardium, fibrosis, or 
the presence of atherosclerosis5,16. By offering a 
more detailed analysis of myocardial tissue, 
histopathology can help distinguish these 
conditions and thus refine the cause of death. 
Furthermore, the microscopic slides can be used 
as reviewable evidence, especially in 
controversial cases. The significant percentage 
(57%) of cases in which histological findings 
confirmed the macroscopic diagnosis aligns with 
findings from other studies showing a high rate of 
diagnostic agreement between gross and 
microscopic heart examination4,17. 
 
On the other hand, in 9% of the cases, 
microscopy revealed a cause of death that was 
not identified in the gross examination. There 
was another 9% where the microscopic findings 
were nonspecific, and the findings were either 
incompatible with the gross findings (4%) or 
could not be used to reach conclusions (5%). All 
these instances could be considered diagnostic 
errors since all these cases have already been 
concluded as ischaemic heart disease based on 
clinical history and gross pathology. These 
instances highlight the potential for errors in 
diagnostic interpretation during the macroscopic 
phase, underscoring histopathology's importance 
in verifying and ruling out other possible causes18. 
This is further highlighted by the fact that 22% of 
cases had no positive histological findings 
despite a definitive COD being reached based 
on macroscopic observations and historical data. 
The finding reiterates the importance of 
microscopy and suggests the possibility of 
misdiagnosis from gross pathology. However, in 
some instances, the macroscopic and clinical 
evidence alone may be sufficient to ascertain the 
cause of death, especially in well-documented 
cases of IHD9. 
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Interestingly, only 39% of the cases underwent 
histopathological examination to confirm the 
cause of death, despite 60% having histology 
samples collected. This highlights an important 
challenge in forensic practice, particularly in 
settings with limited resources or high caseloads. 
Given that histological examination significantly 
contributes to the accuracy and 
comprehensiveness of postmortem 
investigations, this finding calls for a review of 
practices regarding the routine use of 
histopathology in autopsies, especially for cases 
involving IHD and other cardiovascular 
conditions10. 
 
The study also points to the broader implications 
of forensic histopathology, including its potential 
to detect inherited cardiac diseases that may 
pose a risk to surviving family members, such as 
cardiomyopathies. Identifying such conditions 
could not only aid in public health but also inform 
clinical management for relatives, potentially 
preventing further fatalities due to undiagnosed 
cardiac conditions. This aspect aligns with the 
growing recognition of forensic medicine's role in 
providing valuable information for medical 
practitioners and the public16. 
 
In conclusion, this study reinforces the essential 
role of histopathology in forensic autopsies, 
particularly in cases where the cause of death is 
initially suspected to be ischaemic heart disease. 
While macroscopic examination offers crucial 
initial insights, histopathological examination 
often provides definitive answers, clarifies 
diagnostic uncertainties, and identifies conditions 
that may be overlooked. Furthermore, 
histopathology is also a useful tool in excluding 
microscopic pathologies of the heart in cases of 
sudden cardiac death in the young, so that 
inherited cardiac conditions such as 
channelopathies can be screened for in the next 
of kin. The findings highlight the need for 
improved integration of histopathology into 
routine forensic practice and underscore its 
significance in achieving accurate cause of death 
determinations, ultimately enhancing the quality 
of autopsy reports and supporting the broader 
medico-legal process. Future studies could 
explore the impact of improving 
histopathological access and protocols in 
resource-limited settings, aiming to further 

optimise the diagnostic accuracy and clinical 
utility of forensic autopsies. 
 
LIMITATIONS OF THE STUDY  
 
As this was a retrospective study, carried out by 
examining the slides obtained by postgraduate 
trainees, it is impossible to corroborate the exact 
locations the samples were obtained from the 
heart. Furthermore, fixation and processing 
artefacts, especially concerning cross sections of 
coronary arteries, may have impacted the 
findings to a certain extent.  
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