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The history of postmortem exami-
nation on human bodies dates back to
the Egyptian, Greek, and Roman peri-
ods. These dissections did not lead to
an understanding of human diseases
because the relationship between illness
and changes in human anatomy was not
recognized during that era.1 The
autopsy became an important tool for
understanding human diseases only at
the end of the 18th century with the
pioneering work of Giovani Battista
Morgagni (1682-1771). He was the first
to propose that human illnesses were
associated with changes in the structure
of the body and that study of these
anatomic changes would lead to an un-
derstanding of diseases. In the last cen-
tury, a long list of diseases was
discovered or elucidated through the
autopsy.1 Currently, the purpose of the
autopsy is to determine the manner and
cause of death, confirm the clinical di-
agnosis, document unexpected findings,

and provide accurate vital statistics that
are used to guide national policies in
public health. Recently, because of the
assumption that modern diagnostic im-
aging techniques can lead to accurate
and complete clinical diagnosis, the
autopsy is underutilized for discovering
unexpected findings. One effect of this
assumption is the steady decline in the
hospital autopsy rate. The rate of hospi-
tal autopsy was 41% in 1964, 35% in
1972, and 22% in 1975.2 In a survey of
several hospitals, the rate was 19% in
1984 and 10% to 15% in 1985.3 In
1999, in a review of 256 laboratories,
the autopsy rates ranged from 2.9% to
29.9%.4

This study was undertaken to test the
hypothesis that the autopsy is still valu-
able in discovering clinically
undiagnosed diseases. This study exam-
ines the rate and type of major discrepan-
cies between premortem and postmortem
diagnosis as well as the rate and types of
neoplasm that were clinically
undiagnosed.

Materials and Methods
All hospital autopsies from January

1990 to December 1999 from the files
of the University of Mississippi Medical
Center, Jackson, MS were analyzed.
The clinical summary and the final
pathologic diagnosis were reviewed.
The age, sex, clinical diagnosis, and
presence and type of major discrepan-
cies were recorded in a database. A
major discrepancy was defined as the
sole or one of multiple causes of death
detected at autopsy but undiagnosed
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� The clinical summary and the
autopsy findings of 1,082 autopsies
from 1990 to 1999 from the files of
the University of Mississippi Medical
Center were studied.

� Discrepancies between clinical
diagnosis and autopsy findings were
documented.  

� Carcinoma of the lung, prostate, and
renal cell carcinoma were the most
common clinically undiagnosed
malignant neoplasms. Eleven clinically
undiagnosed malignant neoplasms
were the cause of death.
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during life. A diagnosis that was
suspected but diagnosed definitively only
at autopsy was also considered a major
discrepancy. The presence and type of
undiagnosed neoplasm were also
recorded. 

Results
A total of 1,082 autopsies were per-

formed for the 10-year period from Jan-
uary 1990 to December 1999. The
autopsy rates for the years 1991 to 1999
ranged from 10% to 18%. The autopsy
rate for 1990 was not available. The
highest autopsy rate was in 1991 and
the lowest rate was in 1999 [F1]. The
gender and race distributions are indi-
cated in T1. The age distribution is given
in T2. The type and frequency of major
discrepancies are given in T3. The total
number of patients with 1 or more
major discrepancies was 211 (20%).
There were 220 major discrepancies.

Two hundred thirty-three patients (22%)
were either clinically diagnosed with
neoplasm or were found to have 1 or
more neoplasms at autopsy [T4]. Of
these, 94 (9%) neoplasms were
diagnosed clinically while 200 (18%)
were diagnosed only at autopsy. Benign
and malignant neoplasms detected at
autopsy are given in T5 and T6. Eleven
out of 59 malignant neoplasms found at
autopsy, were the cause of death [T7].
Forty malignant neoplasms were clini-
cally silent [T8]. Malignant neoplasms
that were clinically suspected, but diag-
nosed only at autopsy are in T9.

Discussion
In this study, 20% of autopsies

showed 1 or more major discrepancies.
The most common diseases that were
missed clinically were infections (34%),
coronary artery disease (16%), and pul-
monary embolism (13%). A similar
study of 176 autopsies at a tertiary care
referral center showed that 44.9% of au-
topsies had 1 or more undiagnosed
causes of death. More significantly, ap-
proximately two-thirds of the undiag-
nosed causes of death were treatable
diseases.5 In another study of 152 autop-
sies, from an urban teaching hospital,
significant unsuspected diagnosis was
found in 53 (35%) autopsies. The most
frequently missed diagnoses were infec-
tions, pulmonary emboli, and myocar-
dial infarction.6 In their study, patients
infected with human immunodeficiency
virus had a higher frequency of unsus-
pected infectious diseases.   

A sample of 100 autopsies from the
1960s, 1970s, and 1980s, respectively,
was studied to investigate the rate and
type of missed diagnoses in each
decade. In all 3 eras, the rate of clini-
cally missed diagnoses was
approximately 10%.7 All missed diag-
noses, if made antemortem, would have
lead to changes in therapy and prolon-
gation of survival of the patient. The
major types of missed diagnoses were,
however, different in the 3 decades. Pul-
monary embolism was the major diag-
nosis missed in the 1960s and 1970s,
while myocardial infarction was the
major missed diagnosis in 1980s. Also,

Gender and Race
Distribution

Autopsies: January 1990 - December 1999

Total autopsies 1,082
Autopsies per year 85-125
Gender

Male 605 (56%)
Female 477 (44%)

Race
African-American 762 (70%)
Caucasian 306 (28%)
American-Indian 9
Hispanic 3
Asian 2

T1

Age Distribution

Adults 543 (50%)
Children (1-16 years) 66   (6%)
Newborn and infants (<1year) 271 (25%)
Stillbirths 202 (19%)

Total 1,082

T2

Major Discrepancies

Total number of autopsies with major discrepancies 211 (20%)
Total number of discrepancies 220
Infections 76 (34%)
Coronary artery disease/MI 30 (16%)
Pulmonary embolism 28 (13%)
Central nervous system diseases including stroke 13 (6%)
Congenital diseases 11 (5%)
Internal hemorrhage 8 (4%)
Lung diseases 9 (4%)
Miscellaneous diseases 36

Cirrhosis of liver, renal and liver infarcts, connective tissue disease, amyloidosis, disseminated
sarcoidosis, rheumatic heart disease, perforated viscus, tuberous sclerosis
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[F1]  Autopsy rate at University of Mississippi Medical Center, 1991-1999.
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bacterial infections were undiagnosed
more often in the 1960s, while fungal
and viral infections were more often
missed in the 1970s and 1980s. 

In this study, 18% of the autopsies
showed a neoplasm that was not diag-
nosed clinically. Of these,
approximately a quarter was malignant
tumor. Malignant neoplasms were
more often diagnosed clinically than
benign neoplasms while benign neo-
plasms were often missed on clinical
examination and discovered only at
autopsy. Eleven out of 59 clinically
missed malignant neoplasms were the
cause of death. Carcinoma of the lung
and prostate, and renal cell carcinoma
were the most common malignant tu-
mors missed on clinical examination in
this study. In a review of 1,036 consec-
utive autopsies, the number of
clinically unrecognized malignancies
was 228 (42%) in 155 (34%) patients.
The most common locations of these
missed tumors were the gastrointestinal
tract, the respiratory tract, and the uro-
genital system.8 In another study of
1,105 autopsies, the discordance rate
between clinical and autopsy diagnosis
of malignant tumor was 44%. These
included clinically undiagnosed and
misdiagnosed tumors. The 3 most com-
mon undiagnosed malignant tumors
were renal cell carcinoma, carcinoid of
the bowel, and adenocarcinoma of the
prostate.9

A recent College of American
Pathologists’ survey of 248 institutions
showed that 40% of 2,497 autopsies
revealed 1 major unexpected finding
that contributed to death of the patient.
This survey also showed that, through
the autopsy, the pathologists were able
to answer 90% of unexplained clinical
questions. These questions concerned
the cause of death, confirmation of the
clinical diagnosis, and specific pathol-
ogy responsible for the patient’s symp-
toms. The answers to these questions
enhanced the educational value of each
autopsy and thus improved the quality
of patient care.10

A recent report from the Institute
of Medicine, Committee on Quality of
Health Care in America addressed the

rising problem of errors in the deliv-
ery of health care and the need to in-
crease patient safety. The report
stressed the need to identify and learn
from errors. The errors can be in the
diagnosis or treatment protocols.11

The autopsy can serve as a tool for
determining diagnostic accuracy and
efficacy of treatment and thus serve as
an important tool for quality of care.
The information obtained from
autopsy can be used for physician’s
continuing medical education.

In conclusion, this and other stud-
ies cited above indicate that even in this
era of technical advances in diagnostic
procedures, the autopsy is still the gold
standard by which health care delivery
can be measured and evaluated.
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Malignant Neoplasms 
Detected at Autopsy 
and a Cause of Death

Carcinoma of lung 4
Hepatocellular carcinoma 2
Carcinoma of pancreas 2
CNS lymphoma 1
Carcinoma of endometrium 1
Mesothelioma 1

Total cases 11

T7

Malignant Neoplasms, Clinically
Suspected But Specific 
Diagnosis Made Only 
After Autopsy

Carcinoma of lung 4
Lymphoma 2
Disseminated gallbladder carcinoma 1
Disseminated urinary bladder carcinoma 1
Renal cell carcinoma with metastasis 1
Carcinoma of the endometrium 1
Hepatocellular carcinoma 1

Total cases 11

T9

Malignant Neoplasms 
Diagnosed at Autopsy Only

Note: A neoplasm may be a major cause 
of death and also clinically suspected 
but diagnosed only at autopsy

Neoplasms as major cause of death 11
Neoplasms clinically suspected but not 

diagnosed prior to autopsy 11
Clinically silent neoplasms 40

Total number of neoplasms found 
only at autopsy 59*

*Total does not equal the sum of the categories because a
particular neoplasm may be categorized twice as described in
the Note above.

T8

Benign Neoplasms 
Detected at Autopsy Only

Uterine leiomyomas 27
Benign renal tumors 24
Pituitary microadenomas 16
Adrenal cortical adenomas 12
Colon polyps 12
Thyroid adenoma 11
Lipomas, various sites 8
Angiomas, various sites 6
Parathyroid adenoma 6
GI stromal tumors 6
Hamartoma 3
Miscellaneous group 10

Mesenteric cyst, benign lung tumor,
thymoma, cystadenoma of pancreas,
cystadenoma of ovary, hepatic 
adenoma

Total benign neoplasms detected 141
at autopsy

T5

Neoplasms Found at 
Autopsy

Total patients with 1 or more 
neoplasms 233 (22%)

Neoplasms diagnosed clinically 94 (9%)
Benign 5
Malignant 89

Neoplasms diagnosed only at 
autopsy 200 (18%)
Benign 141
Malignant 59

T4
Malignant Neoplasms 
Detected at Autopsy Only

Carcinoma of lung 12
Carcinoma of prostate 12
Renal cell carcinoma 9
Lymphoma 5
Papillary carcinoma of the thyroid 4
Carcinoid of stomach 3
Carcinoma of colon 2
Hepatocellular carcinoma 2
Carcinoma of gallbladder 2
Miscellaneous group 8

Carcinoma of endometrium, 
histiocytosis of lung, glioblastoma 
multiforme, squamous cell carcinoma 
of cervix, mesothelioma, intracranial 
teratoma

Total malignant neoplasms found 59
only at autopsy

T6
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