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Abstract

Aims—To determine whether the cause of
death could be accurately predicted with-
out the need for a necropsy, and thus to
consider whether a “view and grant”
system of issuing a cause of death could be
introduced into England and Wales.
Method—A one year prospective necropsy
study was performed incorporating 568
deaths. Before necropsy, in each case the
cause of death was predicted from the
available history without examination of
the body, and this cause was then com-
pared with the cause of death found at
necropsy.

Results—The ability of the pathologist
involved in the study to predict a cause of
death before necropsy, either while in the
mortuary or as a paper exercise, was
shown to vary between 61% and 74% of
cases. After the necropsy, the number of
correct predicted causes of death ranged
from 39% to 46%. Ischaemic heart disease
was found to be the most common and
most accurately predicted cause of death.
Some natural diseases were frequently
misdiagnosed, whereas certain types of
unnatural disease were always identified
correctly.

Conclusions—This study highlights the
advantages and disadvantages of a view
and grant system. Although it identifies a
potential use of such a system, in some
cases such as natural cardiac disease,
because of the potentially high diagnostic
error rate, the continuation of the present
system of postmortem examination as
part of the coroner’s enquiry is recom-
mended.

(¥ Clin Pathol 2001;54:279-284)
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Over the past 40 years, despite many efforts,
hospital necropsy rates throughout England
and Wales have declined relentlessly." How-
ever, according to Home Office statistics,
deaths reported to the coroner now account for
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a third of all deaths in England and Wales, hav-
ing risen from 130 000 in 1970 to 201 000 in
1999.? Although this rise in referrals resulted in
an increase of 12 000 necropsies/year up to
1996, there has been a corresponding fall in the
number of coronial necropsies being per-
formed in recent years. In 1999, 62% of the
total referrals underwent postmortem exam-
ination under the legal authority of the
coroner.” This differs from Scotland and other
parts of the world where a “view and grant”
system of death certification exists.*’ In
Scotland, 24% of deaths are referred at present
to the procurator fiscal, with 41% undergoing
postmortem examination.

Throughout this century the value of the
necropsy for diagnosis, teaching, research, and
statistical data collection has been debated
within the literature, although most of this
work relates to hospital necropsies, and not to
those performed for medicolegal purposes.®?
However, in this day of increasing public
concern related to necropsies—for example,
retention of tissue, local budget restraints, and
recently potential issues of human rights—the
question for the need to perform a coronial
necropsy upon those dying within the commu-
nity of apparently natural causes is continu-
ously and rightly questioned.

The aim of our study was to assess whether
the cause of death could be predicted accu-
rately, without the need for a necropsy, based
on the clinical information available to the
pathologist at the time of the necropsy in
persons dying predominately in the commu-
nity. We will discuss whether the results
support the adoption of a view and grant
system in England and Wales or whether this
practice in Scotland and other parts of the
world results in potential misdiagnoses of
causes of death.

Method

A one year prospective study was undertaken at
the Medico-Legal Centre, Sheffield between
the months of March 1997 and March 1998.
Most necropsies performed in this period, all of
which were requested under the legal authority
of Her Majesty’s Coroner, were incorporated
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Table 1  Details of the numbers of estimated causes of death and numbers of correct diagnoses for each pathologist (A-C) at each stage of our study
Total no. of
necropsies No. of causes of No. of causes of No. of correct Total no. of correct
performed/ death predicted No. of correct death predicted as  causes of death as  No. of total cases No. of total correct  diagnosis for all
pathologist before necropsy causes of death a paper exercise a paper exercise predicted causes of death cases
A 155 144 (93%) 74/144 (52%) 228/413 (55%) 165/228 (72%) 372/568 (65%) 261/372 (70%) 261/568 (46%)
B 141 84 (60%) 38/84 (45%) 265/427 (62%)  165/283 (58%)  349/568 (61%)  219/349 (63%)  219/568 (39%)
C 118 98 (83%) 36/98 (37%) 322/450 (72%) 182/322 (57%) 420/568 (74%) 248/420 (59%) 248/568 (44%)
Others 154 - - - - - - -
Total 568 - - - - - - 568 (100%)

into our study. These comprised predomi-
nately natural deaths in the community,
although a small proportion of hospital deaths
requiring coronial necropsies were included.
Frankly suspicious or homicidal deaths were
excluded from our study.

Before each necropsy, the pathologist read a
report that had been produced by either the
police officer or a coroner’s officer. This report
provided all known information concerning the
deceased at the time of the necropsy including
their age, occupation, circumstances surround-
ing the death, and medical history, including
drug history, where available. Where the death
had occurred in hospital, the medical notes
were made available before the necropsy. In all
cases, a coroner’s officer had previously spoken
to a medical practitioner either known to the
deceased or from the medical practice with
which the deceased was associated. This was to
assess whether a death certificate could be
issued without the need for a necropsy, and if
not, to elaborate upon the medical history
before the necropsy.

In each case, before the necropsy, the
pathologist decided whether they felt they
could predict a cause of death solely from the
written information available. This was written
on to a proforma in the same format as a death
certificate. Guidance was given to the patholo-
gist with regard to the wording of the predicted
cause of death. They were requested to use the
same phraseology for the predicted pre-
necropsy cause of death that they anticipated
that they would use for the post-necropsy cause
of death.

It was decided by the participants of the
study that viewing of the body, which is part of
a view and grant system, would not be
performed before the prediction of the cause of
death. This was done to assess whether viewing
really was an essential component of the view
and grant system or whether the information
available on the sudden death report of death
was sufficient to predict the cause of death.

After the necropsy, the pathologist recorded
the final cause of death on to the proforma.
The circumstances surrounding the death and
the medical history, but not the age and occu-
pation, were photocopied and attached to the
proforma and stored until the end of the study
period. Any additional information concerning
the deceased, which subsequently became
available after the necropsy, was not included,
because this could have caused bias in the sec-
ond part of the assessment.

The forms were separated into four groups,
according to who performed the necropsy. The
three largest groups comprised necropsies
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performed by three lead pathologists (GR, NC,
JC) with the fourth group composed of other
pathologists who had performed a smaller
number of necropsies during the study period.
Where necropsies had been performed by one
of the three lead pathologists, the photocopies
of the medical history and circumstances of the
death were given to the other two lead patholo-
gists to predict the cause of death so that each
case had predictions made by all three lead
pathologists. Because this was a paper exercise
based on clinical information only, again no
viewing of the body took place. In the fourth
group of cases, where a pathologist had
performed a necropsy and filled out a predic-
tion of the cause of death but was not further
involved in the study, all original predictions
were discounted and the cases were assessed by
the three lead participants as a paper exercise
only. Therefore, in all cases in our study, a cause
of death was predicted by the three lead
pathologists, either as a paper exercise or in the
mortuary. In each case, the prediction was
compared with the real cause of death by one
independent assessor, RD, who had not been
involved during the necropsies or paper assess-
ment.

The data were collated using the computer
statistical program SPSS®. Comparisons were
made for each case regarding whether each
pathologist could predict a cause of death from
the information available and, if so, whether the
prediction was correct. A predicted cause of
death was only deemed to be correct if the
immediate and underlying causes of death were
the same as for the post-necropsy cause.
Assessment as to whether a prediction was cor-
rect or not was made difficult by the different
nomenclature of specific diseases used by the
different pathologists involved, and also be-
cause of the complex nature of mortality data
coding, used as a guideline for categorising
causes of death. Where discrepancies occurred,
a note was made as to whether these were small
or large according to the ICD 9 classification
(differences were small if the underlying cause
of death was within the same numerical
subgroups). Disease contributing to death, but
not causing it (that is, information in part 2 of
the formal cause of death), was not included in
our study. The frequencies of correct predic-
tions and minor and major discrepancies with
different causes of death were recorded.

Results

A total of 610 cases had a prediction of the
cause of death made before the necropsy. Forty
two cases were subsequently discounted be-
cause of insufficient information or unavailabil-
ity of records. This gave a total study
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Table 2 Top 10 groups of most common causes of death following necropsy

Percentage of

Disease No. of cases total cases
1 Ischaemic heart disease 207 36
2 Hypertensive heart disease/hypertensive and ischaemic 46 8

heart disease

3 Myocardial infarction 39 7
4 Ruptured aortic aneurysm 29 5
5 Pulmonary thromboembolism 28 5
6 Haemopericardium owing to ruptured myocardial infarct 20 4
7 Overdose of medication 18 3
8 Bronchopneumonia 17 3
9/10  Subarachnoid haemorrhage 8 1

Hanging 8 1

population of 568 cases. Of these, 75 categories
of causes of death were used, of which eight
were unnatural (36 deaths (6.3%)).

Of the 568 cases, 414 (73%) necropsies were
performed by one of the three lead pathologists
(A, 155; B, 141; and C, 118 cases), with the
remaining 154 cases performed by seven other
pathologists. The ability of the three lead
pathologists to predict a cause of death at all
before necropsy varied from one pathologist to
another: A predicted 93%, B predicted 60%,
and C predicted 83%. The number of correct
predictions based upon the final outcome of
the necropsy also varied between pathologists:
A predicted 52% correctly, B predicted 45%
correctly, and C predicted 37% of cases
correctly (table 1).

When the three lead pathologists were asked
to predict a cause of death as a paper exercise
on the patients in whom they had not
performed necropsies, the ability to predict a
cause of death again varied: 55% for A, 64% for
B, and 72% for C. This exercise now included
the necropsies performed by the other seven
pathologists. Again, the number of correct pre-
dictions of the cause of death where a
prediction was offered showed individual vari-
ation: 72% for A, 58% for B, and 57% for C.

When all cases were considered, the total
number of cases where a predicted cause of
death was offered was: 65% for A, 61% for B,
and 74% for C. Allowing for minor differences
in the wording of the cause of death, the
number of correct predictions made of those
where a cause of death had been proffered were
as follows: A, 70%; B, 63%; and C, 59%. Thus,
when we analyse whether a prediction could by
proffered in the first place and then whether
the diagnosis made was correct, the total
percentage of correct diagnoses made by each
lead pathologist for all cases was: A, 46%; B,
39%; and C, 44%.

Three causes of death had 100% correct
prediction rates for all consultants in all cases;
carbon monoxide poisoning, hanging, and
malignant mesothelioma, which accounted for
16 cases in total (3%). However, in some cases
no predictions were made by any of the
consultants, usually because the report had
insufficient or irrelevant information concern-
ing the circumstances surrounding the death.
The most frequently diagnosed cause of death
was ischaemic heart disease (IHD), accounting
for 207 of the total study cases (36%). Of these
cases, 68.7% were predicted to have died from
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IHD and 71.3% of these predictions were cor-
rect. Table 2 lists the top 10 groups of diseases
found to be the cause of death after necropsy.
These accounted for 420 cases (74%), with the
remaining 148 cases (76%) falling into the
other 66 categories of causes of death. It was
noteworthy that three causes of death, namely
bronchopneumonia, pulmonary thromboem-
bolism, and ruptured aortic aneurysm (all of
which occur in table 2), were frequently misdi-
agnosed; of the 74 cases in these groups, only
12 cases (17%) were predicted correctly during
our study.

Discussion

In common with “hospital” (consent) post-
mortem examinations, the number of necrop-
sies performed under the legal authority of the
coroner has shown a recent slight decline
(1996, 67.7%; 1999, 62%). It must be
questioned whether all of the coronial necrop-
sies performed are necessary or whether fewer
should be performed, but to a higher standard.
Our study highlights the fact that most of the
cases examined here died as a result of natural
diseases and came to the attention of Her Maj-
esty’s Coroner because the circumstances sur-
rounding the death placed them into one of the
notifiable groups.”” Many of these deaths are
reported because the deceased’s own general
practitioner felt unable to issue a certificate, or
because the deceased had not been seen by the
certifying doctor either after death or in the 14
days before.

It has been debated within the medical
literature previously whether hospital necrop-
sies remain necessary, the argument revolving
around the perceived primary purpose of the
necropsy, to identify the cause of death. In the
case of the hospital necropsy, some clinicians
argue that, using diagnostic skills and modern
investigative methods—for example, imaging
devices—they are confident that in most cases
they could identify the major disease from
which the patient was suffering, and which is
likely to be the cause of death. Pathologists,
however, are quick to point out that there are
several publications emphasising that the
pathological findings might differ greatly from
the clinical impression in between 3% and 68%
of cases (table 3).*** Considering these previ-
ous publications, if the clinicians’ hypothesis
was correct, then one might expect a decline in
the reported proportion of diagnostic errors
over the years as diagnostic techniques have
improved. However, as demonstrated in table 3
this does not seem to be the case. Medical per-
sonnel frequently forget that in the case of a
hospital necropsy, the establishment of the
cause of death is not necessarily the primary
objective, there also being an important role in
teaching and research, with the opportunity to
assess disease progression and treatment.

To date, there are very few publications
related to the perceived and real cause of death
in those dying in the community. This, in part,
is related to how each country deals with the
investigation and certification of death. Even
within the UK, two different systems exist,
namely: referral to Her Majesty’s Coroner in
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Table 3 Percentage of diagnostic errors identified at
necropsy in previously published postmortem studies
1919-98

Percentage of major
discrepancies/alternative

Ref.  First author Year cause of death (%)
24 Karsner 1919 68
25 Swartout 1940 21
26 Wallgren 1945 49
27 Munck 1952 20
28 Borris 1952 33
29 James 1955 48
30 Gruver 1957 6

31 Justin-Besencon 1963 30
32 Otterland 1964 28
33 Wilson 1966 47
34 Heasman 1966 55
35 Holler 1970 3

36 Britton 1974 30
13 Burrows 1975 11.9
6 Cameron 1980 42

9 Anderson 1984 10
14 Kircher 1985 29
37 Stevanovic 1986 29
38 Battle 1987 33.8
7 Ferdandez-Segoviano 1988 10
39 Karwinski 1989 12
40 Carvalho 1991 36
41 Stambouly 1993 28
42 Teo 1993 54
43 McKelvie 1993 12
44 Veress 1993 27
45 Veress 1994 15
46 Szende 1994 43
47 Manzini 1995 42
48 Goldstein 1996 12
49 Kendrey 1996 59
50 Zehr 1997 20
51 Blosser 1998 21
52 Burton 1998 44
53 Ermenc 1999 13.5

England and Wales and to the procurator fiscal
in Scotland, with the option of view and grant.
With the view and grant system, the pathologist
is provided with all the available medical
history, as well as the circumstances of the
death, and performs a thorough external
examination of the naked body. If the patholo-
gist is then satisfied that the death is the result
of a natural cause they can issue a death certifi-
cate, without the need for a full postmortem
examination. This system is not confined to
Scotland and occurs in several countries within
Europe.

If this system works both within part of the
UK and other countries of the world, the ques-
tion must arise as to whether it would be
appropriate to introduce such a system into
England and Wales. This might reduce the
number of coroner’s necropsies performed on
those dying of natural causes in the commu-
nity, but might give rise to considerable errors
in assessing the real cause of death, which may
have important public health implications.
Studies in Texas (USA) and the Scandinavian
countries of Finland, Denmark, and Sweden
estimate diagnostic errors of between 1% and
77% of cases between the perceived cause of
death by view and grant and the real cause of
death on subsequent necropsy.””" Such re-
ported figures do not immediately instil faith in
the view and grant system.

Our study highlights several important
points when considering whether or not a view
and grant system might be appropriate for
England and Wales. The first is whether or not
the pathologist feels able to predict a cause of
death before necropsy. This appears to be
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dependent upon several factors, the most
important of which is the quality of infor-
mation available to the pathologist. Although
this appears to be obvious, it has been shown
previously that the quality of information avail-
able might at times be less than optimal and,
therefore, the pathologist might be unable to
issue a cause of death in the same manner in
which a general practitioner may not be able to
do so.” The two parts of our study highlight
this point. The ability of one lead pathologist to
predict a cause of death was reduced from 93%
to 55% when the age and occupational history
of the deceased was withheld in the paper exer-
cise, although this posed less difficulty to the
other two lead pathologists.

Our study shows that, depending upon the
pathologist performing the necropsy and
whether the cause was predicted in the mortu-
ary or as a paper exercise, between 61% and
74% of cases had a predictable cause of death.
This indicates that during the study period up
to 39% of the cases would still potentially have
had to have a necropsy. This finding also raises
questions as to why, when the same infor-
mation that the pathologist had was available to
the deceased’s medical practitioner, who might
also have had personal knowledge of the
patient, that practitioner was not in a position
to issue a death certificate, whereas the
pathologist felt that there was sufficient infor-
mation available in up to 74% of cases. There
are several possible explanations for this, which
have not been specifically investigated in our
study but include the “14 day rule”® and other
more simple explanations, such as the de-
ceased’s own medical practitioner being absent
from the practice (for example, on holiday) and
nobody else from the practice being in a
position to issue a certificate.

The next issue that arises from our study is
that even if the pathologist were able to predict
a cause of death, would this cause be correct as
identified by postmortem examination? Our
study suggests that ultimately between 39%
and 46% of predicted causes had a correct
diagnosis, most of which were cardiac related.
Thus, if a view and grant system were available,
although it would reduce the number of
necropsies performed, in those in which a
necropsy was not carried out 54-61% of the
diagnoses would be incorrect. This figure falls
within the range noted above from other coun-
tries and raises important questions over the
accuracy of such a system.

It could be criticised that our study is not a
true view and grant system because no
examination of the body was performed before
the estimation of the cause of death. However,
this was omitted on purpose, because the
primary function of viewing the body is to
examine it for suspicious marks which, if
present, would necessitate a full postmortem
examination. The omission of this aspect of
view and grant did not deter the pathologists
from predicting a cause of death. With the
exception of a pulmonary thromboembolism,
which might be identified from swelling of the
legs, none of the other natural diseases in the
top 10 causes of death (table 2) would be
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expected to show any signs externally. There-
fore, viewing the body should make little
difference to the ability to decide a cause of
death.

Finally, if we consider unnatural causes of
death within the community—for example,
carbon monoxide poisoning, hanging, and
overdoses as well as industrial disease such as
malignant mesothelioma—the pathologists had
no trouble in making the diagnosis before the
necropsy, even though all of the cases still had
to be investigated under the rules of referral to
Her Majesty’s Coroner. This differs from some
other countries where a proportion of these
deaths—for example, from hanging—would be
certified without necropsy.

Although our study does give some support
to the view that, given an adequate clinical his-
tory and knowledge of the circumstances
surrounding the death, a view and grant system
could be used in England and Wales, particu-
larly in natural, cardiac related illness, it
highlights that there is still a potential for a
diagnostic error rate of between 54% and 61%
of cases. Therefore, we consider that necropsies
still have an essential role within the coroner’s
enquiry, an enquiry that must answer four
questions, namely: who the person was, and
where, when, and how they came by their
death. It must also be considered that if a
pathologist could predict the correct cause of
death with greater certainty then fewer necrop-
sies would be required. This would allow valu-
able time and resources to be directed towards
those deaths truly requiring postmortem inves-
tigation, thereby increasing the value and pos-
sibly the quality of necropsies performed
within England and Wales. By whom and
where these necropsies should be performed
was not within the scope of our study, although
these questions should be considered together
with other aspects of the investigation of natu-
ral and unnatural deaths.
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