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ABSTRACT
Medicine is continually evolving; the new technologies of diagnosis and treatment continue to im-

prove the life expectancy and lead to new information concerning various pathologies. The autopsy is 
viewed more and more as an ultimate branch of medicine and used only in extreme cases or for forensic 
purposes. Nevertheless, many studies, including this one, prove the utility and indispensability of the 
autopsies, without which a complete and accurate diagnosis cannot be made. Finally, the autopsy fol-
lowed by histopathological examination of the tissues remains the ultimate and most important step 
for the apprehension of the diseases and for further evolution of medicine. This study reveals the corre-
spondence rate between the clinical and the postmortem diagnosis, as well as between macroscopic and 
histopathological diagnosis.
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INTRODUCTION

T he autopsy is recognized as a neces-
sary part of medicine. Apart from 
establishing the final diagnosis, the 
autopsy relates the cause of death to 
the associated pathologies and ex-

plains the interaction between the two. There 
are two main types of autopsies: forensic and 
clinical. The first one is performed in case of 
suspicious, violent or unknown cause of death. 

The second is performed in the hospital, by the 
pathologist, based on the consent of the de-
ceased’s next of kin in order to find and better 
understand the causes of death.

The autopsy represents the examination of 
the body after its death in order to determine 
the cause and manner of death as well as to 
evaluate any disease or injury that may be pres-
ent. The term “autopsy” derives from Greek 
“autopsia” meaning “to see for oneself”. It is 
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composed of two words, autos, meaning “self” 
and opsis - “eye” (1). The first autopsies date 
from 3000 BC, in Ancient Egypt. At that time 
they had rather a religious role than medical in 
the context of mummification. The autopsy’s 
history continues in Ancient Greek and after, 
documents revealing this practice existing in 
France and Germany of the Middle Ages. Karl 
Rokitansky who implemented the bases of 
each organ examination regardless the pre-
existing pathology, is considered to be the fa-
ther of modern autopsy. Also in the 19th centu-
ry, Rudolph Virchow extended the pathology at 
a cellular level.

In the 20th century the rate of autopsies de-
creased significantly. The cause seems to be the 
newest diagnosis technologies and the clini-
cian’s lack of interest in determination of the 
postmortem diagnosis. In the United States the 
autopsy rate decreased from 17% in 1980 (2) 
to 11.5% in 1989 (3) reaching 8.3% in 2003. In 
Australia, the rate decreased by 50% from 
1992 to 2003 (4). We should note that this 
abatement is not local or transitional; this phe-
nomenon is an appanage of modern medicine 
worldwide. Among the causes of this decrease 
we mention the clinician’s lack of interest, the 
increasing confidence in the ante-mortem di-
agnosis, the more complex legislation regarding 
the human tissue procedures and, last but not 
least, an insufficient priority given to autopsies 
by the pathologists burned with increasing 
workloads of surgical resections, biopsies and 
cytology (5). Not to be neglected is the risk of 
the procedure, the risk of different infections 
and diseases that the pathologist is exposed to. 
Furthermore, the new molecular and imaging 
technologies which are less or totally non-inva-
sive tend to replace the classic autopsy. How-
ever, many studies revealed a low correspon-
dence rate between the diagnosis of these new 
types of autopsies and the classic ones. The 
classic autopsy with the external and internal 
examination of each organ, followed by the tis-
sue sampling examination continues to repre-
sent the most complete method for a final diag-
nosis. 

Although medicine improved to a great ex-
tent, and ante-mortem diagnosis is much more 
accurate and thorough, there still are significant 
discrepancies between clinical and post-mor-
tem diagnosis. In this respect, the agreement 
may vary between 18% up to 45% in the last 
years. This agreement depends on a great deal 

on the type of hospital and also on the period 
of hospitalization of the patient.

The purpose of this paper is to find the 
agreement rate between the clinical and post-
mortem diagnoses, as well as the existence of 
the associated pathologies which could influ-
ence the cause of death and the clinician’s mis-
diagnosis.  

MATERIAL AND METHODS 

The study herein included 112 autopsies 
performed over a 5 year period, between 

July 2009 and July 2013 in the Department of 
Pathology at the Emergency University Hospital 
of Bucharest. The data was collected from the 
special registers of the same department and 
entered in its own database. The collection and 
process of the data was made through Micro-
soft Office Excel 2007. We recorded demo-
graphic data (age, gender, residence), clinical 
data (department and the diagnosis from the 
medical record) and pathological findings (the 
diagnosis after macroscopic and histopatho-
logical examination of the tissue). All the diag-
noses were categorized depending on the af-
fected system. The correspondence rate 
be tween clinical and post-mortem diagnoses 
was also classified into three categories: total 
agreement, representing a correspondence be-
tween the majority of the diagnoses, partial 
agreement, when maximum two diagnoses 
were correspondent, and total disagreement 
when no clinical diagnosis matched the post-
mortem one. The same classification was ap-
plied for the correspondence between macro-
scopical and microscopical findings. The 
au topsies were performed in the morgue of the 
Emergency University Hospital after the con-
sent of the deceased’s next of kin.  

RESULTS 

Out of the 112 patients, 48.21% were 
women and 51.79% men; the majority 

was included in the 7th (25%) and 8th (24.11%) 
decade of life. The 6th and 9th decades were 
found with a frequency of 18.75% and 16.07%, 
followed by the 4th and 5th decades with a per-
centage of 5.36% and 7.14% (Figure 1). Most 
of the patients were from urban areas (83.93%), 
only 16.07% from rural areas. Most of the pa-
tients died in the intensive care unit (32.14%), 
16.96% in the Department of Cardiology and 
14.29% came from the Medical Department. A 
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hand, 78.57% of the deceased appeared to 
had suffered from pulmonary pathologies as 
chronic stasis or pneumonia frequently associ-
ated with pleurisy. At the same time, 91% of 
patients suffered from different gastrointestinal 
affections like stasis and fat liver disease 
(68.75%) or hemorrhaged or atrophied gastritis 
(47.32%). 60.7% of all cases presented with 
various renal affections like nefroangiosclerosis, 
renal ischemia or different renal infections (Ta-
ble 2).

Most of the patient initially diagnosed with 
cardiac arrest, hemorrhage failure or multiple 
organ dysfunction syndrome proved to have 

percentage of 10.71 was registered from the 
Department of Neurology and from the Sur-
gery Department, and 8.93% from the Depart-
ment of Nephrology. Only 6.25% of the cases 
came from the Department of Gastroenterolo-
gy (Figure 2).

The majority of the deaths were due to in-
fectious pathology (29.33%) and cardiac arrest 
(20.67%). Within the infectious pathology, in 
54.54% of the cases the clinical diagnosis cor-
responded entirely with the macroscopical di-
agnosis; in 27.27 % of the cases there was a 
partial correspondence and in 18.18% of the 
cases there was total disagreement. As regards 
the cardiac pathology, only 41.9% of the cases 
had a correct and complete diagnosis, in 38.7% 
of the cases there was partial correspondence 
and in 19.35% of the cases there was total dis-
agreement. At the same time, 11.33% of the 
deaths were due to gastrointestinal hemor-
rhage which led to hemorrhage failure, 10% of 
the patients died from pulmonary embolism 
and the same percentage from strokes. As re-
gards the neurologic pathology, we emphasize 
that none of the cases were misdiagnosed; 
from an overall of 15 deaths only in 3 cases a 
partial correspondence was found. As for pul-
monary embolism, 38.46 % of the cases came 
with a totally different diagnosis and in 46.15% 
of cases the clinical diagnosis corresponded 
with the post-mortem diagnosis.

Only 6% of the patients suffered from a 
neoplasia and 6.67 % died from mesenteric 
ischemia (Table 1). 33 patients presented with 
more pathologies, therefore the cause of death 
could not be accurate.

As regards the overall correspondence rate 
between the clinical and post-mortem diagno-
ses, in 55.36 % of the cases there was total 
agreement, 26.79 % were partially correlated 
and 17.86% of the cases presented with a dif-
ferent diagnoses. 74.11 % of the cases had a 
total agreement between the post-mortem ma-
croscopical examination and histopathological 
findings, 24.11 % had a partial agreement and 
1.79 % the histopathological findings showed a 
different diagnosis than the macroscopical one 
(Figure 3).

The majority of the cases presented with as-
sociated diseases, with or without a correspon-
dence with the cause of death, mostly repre-
sented by the cardiovascular pathology 
(81.25%); only 24.1% of the cases had neurolo-
gical pathologies in the past. On the other 

FIGURE 1. The frequency of cases in age of patients.

FIGURE 2. The frequency of the patients from clinical departments.

FIGURE 3. Correspondence rates between clinical and postmortem 
diagnoses and macroscopic and histopathological findings.
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chronic illnesses leading to susceptibility for 
this kind of affection. Furthermore, this associa-
tion between different pathologies can signifi-
cantly change the classic symptoms frequently 
leading to misdiagnoses. The majority of the 
patients were hospitalized more than 24 hours 
in intensive care units where they undergone 
different invasive procedures at a pulmonary 
level, hence resulting a high number of pulmo-
nary and infectious pathologies.

The total correspondence rate which resul-
ted within this study was of 55.36%, a percen-
tage similar to those found within other studies 
(6-10). The partial correspondence rate mea-
ning the agreement of one or two diagnoses was
of 26.79% and the rate of disagreement was 
17.86%. There is only one similar study per-
formed in Romania (11). In that study the rate 
of agreement found was of 45% and the dis-
agreement rate was 55%, percentages similar 
with the ones found in our study. Within other 
studies the numbers vary from 18-45%, de-
pending on the type of the hospital or the pe-
riod of hospitalization of the patient (12). Simi-
lar to our cases, patients with long periods of 
hospitalization, or those hospitalized in Medi-
cal Departments, Gastroenterology Depart-
ment or Nephrology Department presented 
the lowest mortality rate and the most accurate 
and complex diagnosis. At the same time, the 
patients with advanced chronic pathologies 
who came with a complete diagnosis had the 
cause of death frequently misdiagnosed as a di-
rect consequence of the interactions between 
different pathologies of various systems.

The correspondence rate between macro-
scopical and microscopical findings was 
74.11%. Many studies raised the question of 
the necessity of microscopical examination of 
the tissue samples that had already been exa-
mined macroscopically (13-15). This problem 
was raised because of the high correspondence 
rate proved in many other papers. However, 
there is no general accord over this issue, many 
other studies proving otherwise; therefore, it 
remains a problem to be solved in the future. 
The high correspondence rate found within 
our study is partially due to a well-directed exa-
mination of the affected organ. At the same 
time, in 24.11% of the cases the histopatho-
logical findings brought more information than 
macroscopical examination and in 1.79% of 
the cases the histopathological findings recti-
fied the macroscopical diagnosis.

pulmonary embolism, various infections, espe-
cially pneumonia with different agents or respi-
ratory insufficiency due to different degrees of 
chronic bronchitis or emphysema. Patients 
with pulmonary edema had a history of cardiac 
pathology, even cardiac arrest or renal patholo-
gies, most of them associated with hyperten-
sion. In what concerns the deaths which oc-
curred after hemorrhage failure due to different 
gastrointestinal pathologies, only a minority of 
the cases were clinically diagnosed with me-
senteric ischemia or hemorrhagic gastritis; most 
of the patients were considered to have cardiac 
infarct or different arrhythmias, such as atrial 
fibrillation, flutter or bunch branch blocks. As 
regards the cases with pulmonary embolism, 
most of the clinical diagnoses varied between 
cardiac arrest, infectious causes or renal pa-
thologies.  

DISCUSSION 

The present study included 112 autopsies 
performed over a 5 year period proving 

once more the decrease of the number of such 
procedures in the hospitals. Most of the causes 
which led to this decreased rate of autopsies 
are generally applicable in the study herein, the 
decease rate of the hospital being significantly 
higher than the autopsy rate. The main cause 
of death found in the study herein appears to 
be the infectious pathology. Nevertheless, the 
majority of the patients presented severe 

TABLE 1. The main causes of deaths.

Causes of deaths 

Infectious Pathology 29.33%
Cardiac Arrest 20.67%
Gastrointestinal hemorrhage 11.33%
Pulmonary Embolism 10%
Strokes 10%
Neoplasia 6%
Mesenteric Ischemia 6.67%

TABLE 2. Associated diseases found among deceased patients.

Associated diseases 

Cardiovascular Pathology 81.25%
Neurological Pathology 24.1%
Pulmonary Pathology (chronic stasis, pneumonia 
frequently associated with pleurisy)

78.57%

Gastrointestinal Pathology (stasis, fat liver disease, 
hemorrhaged or atrophied gastritis)

91%

Renal Pathology (nefroangiosclerosis, renal 
ischemia or different renal infections)

60.7%
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CONCLUSION

The study herein emphasizes once more the 
importance of the autopsy, not only from 

medico-legal reasons but for a better under-
standing of the final diagnosis (18). As already 
seen, the correspondence rate between the 
clinical and post-mortem diagnoses is not very 
high, admitting future interpretations. The dis-
agreement rate between the two diagnoses is 
important not only for the clinicians and for 
their future patients, but for the overall evolu-
tion of medicine and also for the relief of the 
deceased’s relatives. Moreover the histopatho-
logical examination remains the main step for a 
complete and solid diagnosis for different pa-
thologies found among patients (19). Like many 
other studies already ascertained, we qualify to 
bring out the necessity of this procedures. The 
autopsy, followed by microscopical examina-
tion of the tissue samplings remains an impor-
tant step towards the improvement and deve-
lopment of medicine. It also remains the most 
certain way of finding an accurate and com-
plete diagnosis for any known or suspected pa-
thology.

Conflict of interests: none declared.
Financial support: none declared.

The highest disagreement rate between 
clinical and post-mortem diagnoses as well as 
the highest misdiagnosed rate were found for 
pulmonary embolism. Furthermore, high per-
centage for disagreement rate was found wi-
thin the infectious pathology and also for the 
cases diagnosed in the end with cardiac arrest. 
Many of this pathologies can be found with 
various rates of disagreement in the literature, 
depending on the pre-existing affections of the 
patient (16,17).

In what concerns the differences between 
diagnoses, we have to emphasize that the as-
sociation of the various chronic diseases with 
either acute or fulminant evolution, corrobo-
rated with the overall respiratory and hemody-
namic status of the patient makes the final di-
agnoses, as well as the pathophysiology of the 
diseases, heavy to clarify. In that matter, the dif-
ferential diagnosis should be made with all the 
pathologies listed so far, including complica-
tions of diabetes mellitus, nephroangiosclero-
sis, fat liver disease, primary hypertension, obe-
sity or gastrointestinal affections.  
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