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The autopsy has been pivotal in understanding the pathological 
basis of disease and in establishing the cause of death.[1] Over time, 
two settings for the autopsy developed.[2] The first of these is the 
academic/anatomical pathology autopsy, which is conducted to 
establish the nature and extent of underlying natural disease. In 
South Africa (SA), academic/anatomical pathology autopsies are 
conducted in terms of the National Health Act (Act 61 of 2003).[3] 
The second is the medicolegal autopsy, which is performed in terms 
of statutory provisions that mandate the examination of bodies of 
individuals who have died as a result of other than natural causes.[2] 
In SA, these autopsies are regulated in terms of the Inquests Act (Act 
58 of 1959).[2]

Autopsies serve several purposes. Notably, they serve as a 
quality management tool to evaluate accuracy in clinical diagnoses, 
diagnostic imaging and other special investigations.[1,4,5] Although 
the autopsy and autopsy histology are being undermined, these 
modalities are ultimately the most accurate means of detecting 
clinicopathological discrepancies and are therefore considered the 
gold standard in determining the cause of death, as well as in the 
audit of clinical diagnoses, diagnostic tests and death certification.[6,7]

Other fields of quality assurance are evaluation of efficacy and 
potential adverse effects of new drugs, new surgical techniques and 
genetic engineering.[8] Furthermore, the autopsy is of great value 
for parents and siblings when genetic causes play a role in sudden 
and unexpected deaths and intervention can aid surviving family 
members.[8,9]

The autopsy assists us in understanding the pathogenesis of disease, 
facilitates the detection of new disease entities, and helps establish 
new patterns in known diseases.[1,8] Unexpected findings at autopsy 
contribute to the increasing pool of medical knowledge and improved 
clinical acumen, which may lead to better patient care.[10] The 
autopsy facilitates the investigation of occupational, environmental 
and lifestyle-related diseases and helps with the creation of accurate 
health policies.[1,8] It serves as a teaching tool for students by 
correlating pathology with clinical context, and also provides tissue 
for research purposes. To date, it remains unrivalled: no equivalent 
alternative exists.[1,8,9,11]

Despite the above, an international decline in autopsies has 
been observed over the past few decades, ascribed to various 
reasons.[1,5,10,12-16] These include major improvements in modern 
medicine’s spectrum of diagnostic capabilities, attitudes of relatives, 
fear of litigation, financial implications, unmotivated pathologists, 
changes in the curricula of medical schools, and new approaches to 
autopsy procedures.[1,5,8-11,14-17]

In spite of advances in medical technology, diagnostic techniques 
and therapeutic interventions, there is still a high discrepancy 
between clinical diagnoses and postmortem findings, even in the 
modern medical era.[4-6,17] There has been hardly any improvement 
in the overall rate of discrepancies between the 1960s and the 
present.[13,17] A study performed in Brazil evaluated the discrepancies 
between clinical and autopsy diagnoses in patients who died in 
paediatric intensive care units, and it was concluded that a major 
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clinicopathological discrepancy existed in 22.8% of cases and that 
16.3% had unexpected autopsy findings that could have altered 
the outcome if these had been known before death.[8] In a similar 
study conducted at Toronto General Hospital in Ontario, Canada, 
from January to December 1999, the discrepancies between clinical 
and autopsy diagnoses were evaluated in patients who died in the 
hospital. A major missed diagnosis was identified in 40.7% of cases, 
and 29.6% had findings that could have altered the outcome if these 
had been known before death.[9] A study at Canberra Hospital in 
Australia evaluated deaths in the emergency department between 
January 1999 and June 2001. A major missed diagnosis was identified 
in 41% of cases, and 7% of cases had findings that could have altered 
the outcome.[4] A review article by Shojania et al.[16] documented 
discrepancies between clinical diagnoses and findings at autopsy. 
A study on a 53-autopsy series conducted in several countries, 
including the USA, the UK, Canada, Australia, Yugoslavia, India, 
Hong Kong, Switzerland, The Netherlands, Spain, Slovenia and 
Ireland, showed that the median major error rate was 23.5%.[16] 
Although numerous studies have been conducted abroad and in 
some hospitals in SA, there is a lack of published studies conducted 
in anatomical pathology departments in SA.

If this decline in academic autopsies continues, such procedures 
and the pathologists performing them will become obsolete, 
leaving the profession of clinical medicine blind to the many 
adverse consequences of clinical actions or omissions. However, by 
recognising that this decline is likely to have a negative impact on 
clinical medicine and by being proactive in reversing it, it may be 
possible to halt the extinction of this important tool.[11]

Advances in diagnostic technology have not diminished the value 
of the autopsy.[10] Its cost is reasonable, and it remains one of the 
most reliable ways (the gold standard, in fact) to validate clinical 
diagnoses.[6,7,10,11,17] It continues to provide information that is applicable 
to clinical management of patients and can potentially be life-saving. 
Medical management of the deceased patient should not be considered 
complete until a postmortem examination – the final consultation 
– has been performed.[9] To quote Atul Gawande (cited in Du Toit-
Prinsloo and Saayman[2]): ‘I want to think that my patient’s condition 
is as predictable as the sun’s rising, as the melting of an ice cube, and 
maybe I have to. But I have been around long enough to know that in 
human beings the simplest certainties can be dashed. Whether with 
living patients or cadavers, we do not know, until we look.’

Our objective was to establish the discrepancies between clinical 
diagnoses and postmortem findings in decedents presented to the 
Anatomical Pathology Department at the University of Pretoria over 
a 4-year period. Clinical diagnoses and postmortem findings were 
evaluated and compared using the modified Goldman criteria.[17]

Methods
Clearance to perform this research was obtained from the Research 
Ethics Committee of the Faculty of Health Sciences at the University 
of Pretoria (ref. no. 517/2020).

This was a retrospective, descriptive study of cases referred for autopsy 
and admitted to the Anatomical Pathology Department over a period 
of 4 years from 2014 to 2017. Data collected from the postmortem 
report included age, gender, body mass index, date of death, date of 
autopsy, department requesting the autopsy, autopsy findings and 
cause of death. Clinical diagnoses were obtained from the autopsy 
requisition report. The clinical diagnoses and postmortem findings 
were evaluated and compared by the primary author, using the 
modified Goldman criteria.[17] All decedents referred for autopsy and 
admitted to the Anatomical Pathology Department of the University 
of Pretoria over the 4-year time period were included. Excluded from 
the study were cases in which no clinical diagnosis was available at 
the time of referral (n=21) and all cases that were not finalised at the 
time of conducting the study (n=41).

The Goldman criteria serves as a system for classifying errors in 
autopsy findings (Table 1). In brief, class I and class II are regarded 
as major discrepancies, whereas class III and class IV are regarded 
as minor discrepancies. Cases without discrepant diagnoses are 
designated class V, and non-classifiable cases are designated class VI.

Where multiple clinical diagnoses were suggested and any one of 
them was correct, it was accepted as such. No two major or two minor 
diagnoses per case were allocated, but a major and minor diagnosis 
could be allocated.

The postmortem findings were established in conjunction with an 
anatomical pathology registrar and consultant. The clinical diagnoses 
were made by the clinicians in the referring departments.

Descriptive statistics were compiled using one-way tabulation of 
variables in Stata 16.1 (StataCorp., USA).

Results
A total of 288 cases qualified for the study and were evaluated.

Demographic information
Of the study sample of 288 cases, 58 (20.1%) were aged <1 year, 15 
(5.2%) were aged 1 - 11 years, 7 (2.4%) were aged 12 - 18 years, 145 
(50.4%) were aged 19 - 60 years, and 63 (21.9%) were aged >60 years. 
The gender distribution was 155 (53.8%) male and 133 (48.2%) 
female. Most referrals (n=266; 92.4%) were from two state tertiary 
facilities and the remainder were from smaller state facilities and 
private hospitals.

The postmortem interval (time from death to autopsy) ranged 
from 1 to 11 days, with an average of 2 - 3 days. The department 
that requested autopsies most often was internal medicine (n=133; 
46.2%), followed by paediatrics (n=63; 21.9%) and obstetrics and 
gynaecology (n=24; 8.3%) (Table 2).

Medical information
Of the 288 cases, 16 (5.6%) had both a major and a minor discrepancy. 
The total discrepancies were 177 (61.4%), of which 115 (39.9%) were 
major and 62 (21%) minor. Of the major discrepancies, 101 (35.1% of 
the total of 288) were class I and 14 (4.9% of the total) were class II. 

Table 1. Modified Goldman criteria[17]

Class I Missed major diagnosis with potential adverse impact on survival and that would have changed management
Class II Missed major diagnosis with no potential impact on survival and that would not have changed management
Class III Missed minor diagnosis related to terminal disease but not related to the cause of death
Class IV Other missed minor diagnosis
Class V Absolute agreement
Class VI Uncertain autopsy diagnosis
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Of the minor discrepancies, 50 (17.4% of the total) were class III and 
12 (4.2% of the total) were class IV. There were 99 cases of absolute 
agreement (34.4%), and in 28 cases (9.7%) a postmortem diagnosis 
could not be established with certainty (Table 3).

In the class I and class II categories, the lungs constituted the 
organ site where the most major diagnoses were missed. Causes 
of death included pulmonary parenchymal disease and infections, 
pulmonary thromboembolism, aspiration and tumours, as well as 
pulmonary haemorrhage and infarction. Pulmonary conditions 
were followed by cardiovascular causes for class I and cardiovascular 
and genitourinary causes and nonspecific infections for class II. 
Specific pathological entities comprising major missed diagnoses 
were 21 (18.3%) pulmonary infections, 10 (8.7%) nonspecific 
infections, 9 (7.8%) pulmonary thromboembolisms, 7 (6.1%) 
gastrointestinal necrosis/perforation, 3 (2.6%) ischaemic heart 
disease, 3 (2.6%) myocardial infarction, 3 (2.6%) rupture/leak of 
an abdominal aorta aneurysm, 2 (1.7%) pelvic inflammation and 2 
(1.7%) septic abortion.

Discussion
In the modern medical era, with all its diagnostic and therapeutic 
advances, there is still a high discrepancy between clinical diagnoses 
and postmortem findings.[4-6,17] The autopsy has a principal role 
in serving as a quality management tool to evaluate accuracy in 

clinical diagnoses.[1,4,5] The present study showed a major discrepancy 
(class I and II) in 115 (39.9%) of cases presented to the Anatomical 
Pathology Department of the University of Pretoria. This finding 
is similar to the findings of the studies mentioned above, where 
major discrepancies were found in 22.8% of cases (study conducted 
in Brazil on paediatric deaths), 40.7% of cases (study conducted in 
Canada on hospital deaths), 41% of cases (study conducted in Australia 
on emergency department deaths) and 23% (a series of case studies 
conducted in multiple countries on hospital deaths).[4,8,9,16] Keeping 
in mind that the majority of cases in the present study were referred 
because of uncertainty in clinical diagnoses, there is a possible 
increased likelihood of a major discrepancy. The numbers reflect 
and confirm a high discrepancy between clinical diagnoses and 
postmortem findings and the need for continuous and increasing 
referral of cases for anatomical pathology autopsies, for auditing the 
accuracy of clinical findings.

Although most of the literature shows declining autopsy rates, 
an article published in December 2020 shows that the COVID-19 
pandemic may be resulting in a promising revival of the autopsy.[19] 
At hospital morgues, pathologists were busily dissecting the disease’s 
first victims, in an effort to understand this new disease entity better. 
Their results have shaped physicians’ understanding of what COVID-
19 does to the body and how they might combat it. At New Orleans 
University Medical Center, pathologists had performed ~50% more 
autopsies than they had done in recent years, and other hospitals in 
Alabama, California, Tennessee, New York and Virginia declared that 
they would also surpass their usual annual tally for the procedure.[19]

The present study had an age range from stillborn to 85 years, and 
the majority of cases (50.4%) were in the age group 19 - 60 years, with 
a mean age of 36.4 years. All ages of the population were therefore 
represented, although not equally.

The department requesting most of the autopsies was internal 
medicine, with 133 (46.2%) of the cases, followed by paediatrics 
with 63 cases (21.9%). The remaining 92 cases (31.9%) represent 
all the rest of the requesting departments, indicating a lack of 
true understanding of the value of academic autopsies in those 
departments.

The most common cause of death in major missed diagnoses 
was pulmonary conditions, with pulmonary infections and 
thromboembolism topping the list, partly reflecting internal medicine 
as the major referral department.

The results of this study may be limited by various factors. Only 
cases in which there was an uncertainty in clinical diagnosis were 
referred for autopsy, increasing the likelihood of a major discrepancy. 
Hospital files were not available for perusal prior to conducting 
the autopsy, only the autopsy requisition form containing a limited 
history and possible diagnoses, thereby limiting the amount of data 
that can be incorporated into the study. Length of stay in hospital, 
for example, could influence a discrepant/congruent diagnosis. 
Internal medicine was the department that referred the majority of 
cases, influencing the most common cause of death in major missed 
diagnoses. The fact that not all ages were represented equally could 
influence the most common cause of death, as patients in different 
age groups die from different illnesses. The number of cases that did 
not qualify for the study (total n=62) is large and may have affected 
not only the percentage of missed diagnoses, but also the causes of 
death in major missed diagnoses.

Conclusion
There is still a high discrepancy between clinical diagnoses and 
postmortem findings, despite advances in diagnostic and therapeutic 

Table 2. Departments requesting autopsies
Department n (%) Cumulative %
Internal medicine 133 (46.2) 46.2
Paediatrics 63 (21.9) 68.1
Obstetrics and gynaecology 24 (8.3) 76.4
Surgery 22 (7.6) 84.0
Emergency department 18 (6.3) 90.3
Cardiology 7 (2.4) 92.7
Nephrology 5 (1.7) 94.4
Neurology 4 (1.4) 95.8
Orthopaedics 4 (1.4) 97.2
Urology 3 (1.0) 98.3
Closed psychiatric ward 1 (0.4) 98.6
Oncology 1 (0.4) 99.0
Paediatric oncology 1 (0.4) 99.3
Paediatrics 1 (0.4) 99.7
Paediatric pulmonology 1 (0.4) 100
Total 288 (100)

Table 3. Goldman classification[17] of cases
Goldman classification n (%) Cumulative %
I 86 (29.9) 29.9
I, II 1 (0.4) 30.2
I, III 13 (4.5) 34.7
I, IV 1 (0.4) 35.1
II 12 (4.2) 39.2
II, IV 1 (0.4) 39.6
III 37 (12.9) 52.4
IV 10 (3.5) 55.9
V 99 (34.4) 90.3
VI 28 (9.7) 100
Total 288 (100)
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interventions.[4-6,17] It has been highlighted by the results of the 
present study, focused on a population of anatomical pathology cases 
referred for autopsy in the setting of uncertain clinical findings. The 
need exists for a revival of anatomical pathology autopsies, and the 
current COVID-19 pandemic might just be the driver thereof.[19]
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