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Factors predicting cases with unexpected clinical
findings at necropsy

I A Robinson, N J E Marley

Abstract
Aimslbackground-A major medical role
for postmortem examinations is the de-
tection of clinically unexpected disease
processes contributing to death. The aim
of the present study was to determine
whether simple clinical parameters can
predict the presence of important unan-
ticipated findings at necropsy.
Methods-Prospective audit of adult
necropsies carried out in a single year to
assess the extent ofunexpected findings at
necropsy, to compare these cases with
non-necropsied deaths to confirm they
are a similar population and to seek
features that predict which cases have
unexpected necropsy findings.
Results-No correlation was found be-
tween age, sex, duration of in-hospital
treatment, surgical intervention, clinical
speciality, or necropsy request rates and
incidence of unexpected findings in 187
adult necropsies.
Conclusions-No parameters have been
identified for patient selection to permit
an increase in the yield of clinically unex-
pected findings. Until there is clear evi-
dence that the current practice of patient
selection is anything more than random,
an increase in postmortem examination
rates, as proposed by the Joint Working
Party ofthe Royal College of Pathologists,
the Royal College of Physicians of London
and the Royal College of Surgeons ofEng-
land in their report The Autospy and
Audit, will increase the workload without
necessarily producing a commensurate
gain in knowledge.
(7 Clin Pathol 1996;49:909-912)
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Since the early 1900s the necropsy has been
detecting clinically unsuspected disease.' This
has been reproduced on numerous separate
occasions,` in different countries,6`8 for se-

lected medical specialties,9 unbiased patient
populations,10 12 and in various clinical
settings."-" All studies show a pathological
disagreement with the main clinical cause of
death of between 4% and 63% of patients.1921
The Joint Working Party of the Royal

College of Pathologists, the Royal College of
Physicians ofLondon and the Royal College of
Surgeons of England, in their report The
Autopsy and Audit,22 suggest that an additional
10% of general hospital deaths should go for

postmortem examination for clinical audit.
This recommendation is being implemented in
few, if any, institutions. Consequently, patholo-
gists are performing necropsies on selected
cases, usually to answer specific clinical ques-
tions. While the necropsy can answer many and
varied clinical queries, the foremost considera-
tion for each case must be establishing the dis-
ease process and mechanism of death. Other
issues for consideration include the accuracy
and choice of procedures used for diagnosis,
the suitability of chosen treatment and the
resulting outcome. These considerations are
closely allied to those of audit.

Infections (especially fungal) and pulmonary
emboli are recognised as some of the com-
moner unexpected disease processes found at
necropsy." As yet we have little information to
predict which individuals are more likely to
succumb to these or other undiagnosed condi-
tions. Were we able to do so, we could select
those cases for postmortem examination which
have the maximum educational potential.

Methods
Adult necropsies performed in a single year by
trained and trainee pathologists were entered
into this study. Necropsies on individuals
brought in dead, where there was clinical
uncertainty as to the cause of death, or those
who died of major trauma were excluded. Both
clinically requested and medicolegally directed
necropsies were studied provided the clinicians
could offer an opinion as to the cause of death.

In each case, at the end of the necropsy, the
clinicians were contacted and invited to attend
the mortuary to discuss the case and review the
organs. This is the usual practice in the
Portsmouth Hospitals. After the review a form
was completed comparing clinical and patho-
logical causes of death. Demographic data col-
lected included age and sex of the patient, the
clinician and specialty, the duration of inpa-
tient treatment, whether the patient underwent
surgery, and whether the clinicians attended
the review. Using an established protocol24 the
pathologists categorised the clinicopathologi-
cal factors contributing to death. These
categories include an irrevocable course of a
recognised disease, unrecognised existing evi-
dence of disease, therapeutic complications, or
errors in judgement or treatment. A more
detailed explanation of these categories is given
by Harrison and Hourihane." Data on the
non-necropsied patient population were ob-
tained from the Patient Affairs Office at St
Mary's Hospital, Portsmouth. Unrecognised
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Table 1 Unrecognised diseases encountered at necropsy

Disease Number of cases (%o)

Cancer related disease processes 16 (21)
Pulmonary emboli 14 (19)
Coronary atherosclerosis 14 (19)
Gastrointestinal 9 (12)

perforation/obstruction
Infection 8 (11)
Pancreatitis 6 (8)
Cardiomyopathy/myocarditis/valve 4 (4)

abnormality
Ruptured aortic aneurysm 4 (4)
Cerebrovascular bleed 1 (1)
Fractured pelvis 1 (1)

disease correlation and trends were established
by x2 analysis.

Results
From 20 March 1992 to 19 March 1993, 187
necropsies were performed on patients dying at
St Mary's Hospital, Portsmouth. During this
period there were 969 in-hospital deaths,
giving a necropsy rate of 19.3%. This figure of
187 necropsies represented 100% of suitable
in-hospital necropsies and no case with ad-
equate time for clinical investigation was
excluded.
The clinicians attended a review of findings

and discussion of the case in 72.8% (136/187)
of cases. Reasons for not attending the review
were "the team is involved with other clinical
activities" (33 cases), the pathologist deter-
mined there was little or no unrecognised
pathology demonstrated at necropsy (10
cases), "too far to the mortuary" (four cases),
and on four other occasions we were unable to
contact the clinicians.

Necropsies were performed on 109 men and
78 women. The mean age of the patients
necropsied was 72.5 years (72.0 for men and
73.8 for women); range 35-96 years; median
75 years. This corresponded to the non-

necropsied population which had a mean age
of 71.8 years with a slight preponderance of
women (52%). There was no significant differ-
ence in age and sex distribution between the
necropsied and non-necropsied groups.
The overall incidence of important unex-

pected findings was 40.1% (75/187 necropsies)
(table 1). An unexpected major finding was

found in 38% (30/78) of women compared
with 41% (45/109) of men. Death due to
unexpected atheroma, encompassing coronary
artery disease, atherosclerotic aortic aneu-
rysms and stroke (16/44 v 3/30), and pulmo-
nary emboli (12/ 44 v 2/30) was more common
in men. Unexpected pancreatitis (5/30 v 0/44)
and gastrointestinal obstruction and perfora-
tion (6/30 v 2/44) were more common in
women. The only significant difference with
regard to sex was seen with pancreatitis (p <

0.01).
Of those under 75 years of age, 34% had an

unrecognised disease processes compared with
46% for those aged 75 or over. This was not
significant and no trend for an increased likeli-
hood of unexpected disease and age could be
demonstrated.
Unexpected findings in the cancer related

deaths included unrecognised cancers, incor-

rectly identified primary site and unrecognised
complications due to the malignant process
(for example, bowel perforation due to metas-
tases). In cancer related deaths (n = 16) there
was a significant correlation between age and
unexpected findings (three in those under 75
years of age and 13 in those aged 75 and over:
p < 0.01). Conversely, unforeseen pulmonary
emboli was encountered slightly more often in
the younger age group (10 in those under 75
years of age and four in those aged 75 and
over) but this did not reach statistical signifi-
cance (p = 0.041).
One hundred necropsies were performed by

trainees and 87 by trained (consultant) pa-
thologists. There was no difference in the rate
of recording unexpected findings between
these two groups (38.8% in the trainee group v
41.1% in the trained group).
The mean period of in-hospital stay was 10.1

days (range <24 hours to 87 days; median five
days). This compared with a mean in-hospital
stay of 8.8 days in the non-necropsied group
(NS). Forty five cases were inpatients for less
than one day but these cases had been assessed
sufficiently, some at previous hospital visits, for
the clinicians to have a working diagnosis and
formulate a treatment plan. Of these, 51% had
a major unexpected finding. This compared
with a rate of 36% in those with an inpatient
stay of greater than one day. For an in-hospital
stay of less than five days there was a 48% rate
of unexpected findings which compared with a
rate of 31% for those with an inpatient stay of
six or more days. No significance or trend
could be established between length of in-
hospital care and undiagnosed disease (best p
= 0.070 for a stay of less than 24 hours). It may
be possible that the lack of a significant relation
between duration of in-hospital treatment and
unexpected findings may be due to either an
inadequate sample size or our protocol of spe-
cifically excluding cases where no clinical cause
of death was proposed. One hundred and
twenty four cases (66%) were referred to the
coroner for a variety of reasons including short
duration of in-hospital stay, self neglect,
alcoholism, industrial diseases, or possible
effects of drugs or poisons. Forty per cent of
these contained clinically unexpected findings
compared with 39% of the clinically requested
necropsies. Unexpected pulmonary emboli,
infections and cancer were equally represented
between the two groups and death due to
coronary atherosclerosis was no more common
in the group referred to the coroner.
A surgical procedure had been performed on

25% of cases (group A). Thirty percent of
these had an unexpected major finding com-
pared with 42% of cases who did not undergo
surgery (group B) (NS). There were two
unidentified cancers in group A patients, one
perforated bowel with a missed colon cancer
following colonoscopy and one missed malig-
nant retroperitoneal lymphoma following a
laparotomy. Other unexpected findings follow-
ing laparotomy included two cases of pancrea-
titis, one of ascending cholangitis and one case
of pneumonia mimicking peritonitis. There
were five deaths due to undiagnosed myocar-
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Table 2 Clinical specialty, necropsy rate and incidence of unexpectedfindings

Clinical specialty Mean age No. of Necropsy Unexpected
(years) necropsies rate (%) findings (54)

Medical 70.2 52 19 46
Surgical 75.8 47 40 40
ITU/CCU 70.0 20 44 25
Geriatrics 80.4 33 9 37
Renal/urology 70.2 25 25 56
Oncology 64.3 10 13 20
Obstetrics and gynaecology 36.0 1 50 0

dial infarctions and three postoperative pulmo-
nary emboli.
There was no statistical correlation between

necropsy requesting practice and the incidence
of unexpected findings and no trend could be
identified-that is, those specialties with a

higher necropsy request rate were as likely to
have unexpected causes of death as specialties
with a low request rate (table 2).

Discussion
The value of the necropsy as the yardstick of
clinical practice and as a vehicle of audit has
been summarised in the report The Autopsy and
Audit of the Joint Working party of the Royal
Colleges.22 The Royal Colleges recommend an

additional 10% sampling of general hospital
deaths. This may be desirable in assessing the
true incidence of unrecognised disease as

currently all postmortem examinations are

selected, either by clinicians to clarify specific
clinical points or differential diagnosis, or by
referral to the coroner to determine the cause

of death. Despite our inability to establish fac-
tors to predict unexpected necropsy findings,
these may exist in the clinical subconscious.
However, despite the free availability of this
report there has been little advance on the goal
of a universal random 10% necropsy rate. It is
only when this 10% is established, will it
become clear whether instinctive factors are at
work.
There has been constant debate as to the

benefit of a high necropsy rate with most

correspondents adopting a protagonist stance.
However, is the mere fact that a procedure
yields information justification for that proce-
dure to be performed more often? This is espe-
cially relevant in the current climate of cost
containing medical practice.26 To justify an

increase in necropsy numbers for audit it must
be shown first that clinical practice and
patients benefit from these unexpected find-
ings. Disquiet has also been expressed at the
many and varied ways in which clinical and
postmortem correlations are recorded27 and
direct correlation between studies is probably
not valid as no convention prevails. Some
assess the presence of unexpected major and
minor findings irrespective of the effect these
had on the cause and manner of death.'828
Others record discrepancies between the clini-
cal and the pathological cause of death20 29 and
a third method is to record the incidence of
clinically significant unsuspected disease that
contributed to death.2425 We used the latter
method to assess the outcome as we feel the
detection of such unexpected pathology is the
foremost role of the necropsy.

The necropsy rate in this study is about
average for most hospitals. It has been stated
that currently the necropsy rate is rarely above
25% in general hospitals30 and the range and
nature of disease found is comparable with
other series.

It is interesting that in our series increasing
age does not carry an increased incidence of
clinically unsuspected pathology. Only one
paediatric series reproduced this finding,'8
whereas three other necropsy studies (one gen-
eral, one paediatric and one geriatric) all found
a correlation between increased age and unex-
pected findings.43132 Sex of the deceased, 2
length of in-hospital stay'8 and clinical special-
ties'2 have all been demonstrated to have no
effect on unexpected necropsy findings by oth-
ers as well as by us. Interestingly, there is little
in the literature to support or refute our obser-
vation that necropsy request rates and the pre-
ceding history of surgery also have little effect
on the incidence of unexpected findings." "'
These may be important observations. Firstly,
they counter the surgeons' claim that because
they have operated they understand the cause
and mechanism of death: in four cases in our
series laparotomy failed to identify notable
abdominal pathology, and, secondly, it does
not support the conviction that physicians who
request necropsies may be more professional35;
in our study they seem to have a similar
frequency of unrecognised pathology as spe-
cialties that have low necropsy rates.
The necropsy has an extraordinary position

in medical science and like all other medical
disciplines it is evolving. In previous centuries
the necropsy was central to the understanding
of anatomy. In the first half of this century the
necropsy was an important tool in experimen-
tal investigation, the discovery of diseases, and
the identification and correlation of known
clinical entities with abnormalities of particular
cells, tissues, or organs. Currently, the nec-
ropsy is in decline in terms of numbers
performed, clinical interest, the number of
expert and interested pathologists and erratic
support from the medical community. Simul-
taneously, its perceived relevance to teaching
has decreased noticeably.'6
The necropsy still has relevance in the 20th

century for correlating pathophysiological
processes with anatomical lesions and demon-
strating important clinically unexpected find-
ings. The presence of a clinically unexpected
finding at necropsy must in no way indicate
substandard medical care as this finding is as
frequent in those hospitals that may be
perceived as centres of excellence.'7

Currently, most necropsies are selected by
clinicians on clinical merit alone and generally
to answer specific clinical concerns; this seems
to be a reasonable practice as no factors have
emerged from our study to permit selection of
cases to improve detection of clinically unsus-
pected disease. On the basis of the necropsy
being a mechanism of disease surveillance
therefore, as long as each hospital has an
adequate necropsy rate is there any need to
randomly select an additional 10% for
necropsy? Until there is clear evidence that the
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current practice of patient selection is anything
more than random, and that the detection of
unexpected findings at necropsy is of clinical
value, selection of an additional 10% of deaths
for postmortem examination runs the real risk
of increasing the workload without any dis-
cernable benefit in terms of clinical knowledge
gained.
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