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Summary
A study of coroner's necropsy statistics showed that
subarachnoid and cerebral haemorrhage were im-
portant causes of sudden death in the community.
There were more sudden deaths due to cerebral
haemorrhage in women than in men but this was due
to the increasing frequency of this condition with age
and the sexes were equally affected if standardized
mortality rates were calculated. Comparison with a
study of hospital necropsy statistics showed that the
latter was a selected group, elderly patients (pre-
dominantly women) being found less frequently.
Deaths due to subarachnoid haemorrhage occurred as
commonly in men as in women, but were rare over the
age of 60 years. This fact probably accounted for the
similar epidemiology of these fatal cases in the
hospital and the community.

There was no significant seasonal variation in the
death rate due to either cerebral or subarachnoid
haemorrhage if surgically treated cases were excluded.
The mortality of both these conditions was highest

at the onset and rapidly decreased. A secondary rise
in mortality due to subarachnoid haemorrhage
occurred between the sixth and eighth days after the
onset in the hospital group. The length of survival
before treatment is an important prognostic factor and
must be known before the effect of treatment can be
assessed.

Introduction
The epidemiology of any condition may differ in

the community from that in hospital. In diseases
with a sudden onset and a high early mortality the
hospital cases represent the survivors, and the com-
munity deaths are usually sudden. The clinical
picture of hospital cases will therefore be influenced
by the admitting policy of the region, speed of trans-
port to hospital, and the geographical distribution
of facilities. In any study of the epidemiology of
subarachnoid and cerebral haemorrhage both com-
munity and hospital groups must be included.

Studies of such conditions in the community are
limited by the difficulties of diagnosis. However,
patients with subarachnoid and cerebral haemor-
rhage are rarely supervised at home. Therefore, the

prevalence of these conditions in the community is
probably similar to their death rates. The object of
the present study was to analyse the difference
between cases dying of subarachnoid and cerebral
haemorrhage in the community and in hospital. In
particular the age and sex of these cases and the
duration of the diseases were compared.

Seasonal variation of death rates due to aortic
aneurysm (Talbot & Langman, 1972) may be a
feature of all macroscopic and microscopic aneurys-
mal rupture. Therefore, the seasonal variations of
berry aneurysmal rupture (subarachnoid haemor-
rhage) and non-aneurysmal cerebral haemorrhage
were investigated. (The latter condition is frequently
due to microscopic aneurysmal rupture; Cole &
Yates (1967).) Complicating conditions such as
pneumonia may produce a seasonal variation of later
deaths but cannot affect a group of sudden deaths.
In view of the difficulties of diagnosis only cases
dying in the community or in hospital, on whom a
necropsy was performed, were studied.

Method
Necropsy records from the Coroner's office,

Sheffield, were examined for the years 1965 to 1971
inclusive. They were classified into haemorrhages
due to berry aneurysmal rupture and haemorrhages
in which the bleeding point was not found. Since the
former were usually subarachnoid haemorrhages and
the latter were usually cerebral haemorrhages, these
names will subsequently be used. If there was a
systemic cause for bleeding, e.g. thrombocytopenia,
or an angioma or neoplasm, these cases were
excluded.
The date of death (or the presumed date of the

haemorrhage if these dates were clearly different),
the age and sex, the site of the aneurysm(s) and the
presence of cardiomegaly (Zeek, 1942) were noted.
Only community deaths were studied and cases
admitted to hospital who were subsequently referred
to the coroner were excluded from this analysis.
These cases were compared with a hospital group

of cases at the Sheffield Royal Infirmary collected
similarly fromnecropsy records. In addition, informa-
tion was obtained of the time from the onset of
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symptoms to death, when possible, and whether there
was operative intervention. For a comparable num-
ber of patients it was necessary to study hospital nec-
ropsy records for an 11-yr period (1960-70 inclusive).
Results

There were 336 cases in the community group
(3-2% of necropsies). Nineteen cases were excluded
because the haemorrhage was an incidental finding to
to the causes of death. Of the remaining 188 persons
with cerebral haemorrhage, there were seventy-four
men and 114 women (1: 1-5) and of the 129 persons
with subarachnoid haemorrhage therewere fifty-three
men and seventy-six women (1: 1-4). Death occurred
most frequently in men between 51 and 60 years of
age and in women from 41 to 50 years of age.
Cerebral haemorrhage occurred a decade earlier
(Table 1). In the hospital group there were eighty-
seven men and eighty-nine women with sub-
arachnoid haemorrhage. Their average age was
slightly lower than in the community group. There
were sixty-two men and seventy-nine women with
cerebral haemorrhage. The usual age at death was
at least 10 years less than that of the community
group. In general, hospital cases had a wider range
of ages, and young men and women below 40 years
of age were rarely found in the community group
(Table 2).

The seasonal variation of sudden and hospital
deaths is shown in Table 3. (Five cases of sudden
death due to subarachnoid haemorrhage were
excluded because of failure to record the date of
death.) There was no significant seasonal variation
for any group, and both sexes were similarly affected.
In fact the inclusion of post-operative deaths did not
affect the figures, though separately these cases
showed variation (X2 = 8 5,P< 0-01). Cerebral throm-
bosis was an infrequent diagnosis in the community
group and did not show seasonal variation, but in
the hospital group there was an increased death rate
in the winter due to complicating chest infections.
Cardiomegaly was frequently found in association

with cerebral and subarachnoid haemorrhage but
there was no significant difference between the
groups. The mean heart weight ofthe cases ofcerebral
haemorrhage was 470-0 g for the men and 394.7 g
for the women in the community group and 463-6
and 382 g respectively in the hospital group. The
mean heart weights of the cases of subarachnoid
haemorrhage were 433-6 g for men and 397-9 g for
women in the community group and 417-0 g and
399-1 g respectively in the hospital group.
The interval from symptoms (and thus the onset

of haemorrhage) to death due to subarachnoid
haemorrhage is shown in Fig. 1 and for cerebral
haemorrhage similar figures are shown in Fig. 2.

TABLE 1. The age groups of fatal cases of subarachnoid haemorrhage and cerebral haemorrhage
in the community group (ten cases excluded)

Cerebral haemorrhage Subarachnoid haemorrhage
Age groups (years) Men Women Total Men Women Total

Up to 30 1 1 2 5 2 7
31-40 2 1 3 6 9 15
41-50 7 9 16 13 17 30
51-60 11 17 28 14 15 29
61-70 27 26 53 12 13 25
71-80 19 40 59 3 4 7
81-95 7 20 27 0 6 6

Mean age 66-1 70-7 50-7 57-3

Total 74 114 188 53 66 119

TABLE 2. The age groups of fatal cases of subarachnoid haemorrhage and cerebral haemorrhagein the hospital group (eleven cases excluded)
Cerebral haemorrhage Subarachnoid haemorrhage

Age group (years) Men Women Total Men Women Total

Up to 30 1 1 2 11 7 1831-40 2 4 6 15 14 2941-50 10 7 17 24 32 5651-60 19 15 34 27 28 5561-70 15 26 41 8 5 1371-80 6 7 13 0 2 281-95 9 9 18 1 1 2Mean age 59-8 63-0 45-2 47-4
Total 62 69 131 86 89 175
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302 S. Talbot

TABLE 3. The numbers of fatal cases of subarachnoid haemorrhage and cerebral haemorrhage
in the community and in hospital in each month of the year

Cerebral haemorrhage Subarachnoid haemorrhage
Hospital Community Total Hospital Community Total

January 11 19 30 18 14 32
February 11 16 27 18 11 29
March 14 18 32 16 7 23
April 12 19 31 17 10 27
May 14 13 27 18 13 31
June 6 9 15 9 4 13
July 17 16 33 9 14 23
August 8 19 27 17 10 27
September 9 18 27 13 15 28
October 8 12 20 7 4 11
November 17 16 33 18 11 29
December 14 13 27 16 11 27

Total 141 188 329 176 124 300
Observed:
Number between
November and April 79 101 180 103 64 167

Expected number between
November and April 71 94 165 88 62 150

X2 =(O -E)2 0.9 0-52 2-56 0-06
E

P <0-5 <0-50 <0-30 <0-95

No comparable information could be found for the
community cases although in general the onset of
symptoms and death were on the same day. Opera-
tions were performed in twenty-seven men and
thirty-two women with subarachnoid haemorrhage
and one case of cerebral haemorrhage. Removal of
these cases did not affect the shape of the mortality
curves (Figs. 1 and 2), although the number of
patients was lower. Complications were recorded in
three patients with cerebral haemorrhage and ten
patients with subarachnoid haemorrhage. Of the
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FIG. 1. The numbers of men (forty-five) and women
(thirty-six) dying of cerebral haemorrhage expressed on
the ordinate and the days after the onset of symptoms
at which death occurred expressed on the abscissa.
Open columns, females; stippled columns, males.
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FIG. 2. The numbers of men (eighty-seven) and women
(eighty-seven) dying of subarachnoid haemorrhage in
hospital expressed on the ordinate and the days after
the onset of symptoms at which death occurred ex-
pressed on the abscissa. (This includes operative cases.)
Open columns, female; stippled columns, males.

latter there were seven cases with pulmonary emboli.
These factors did not seem to have affected survival
significantly.
There were no differences in the age and sex dis-

tribution for different locations of cerebral haemor-
rhage and aneurysms and the presence of cerebral as
well as subarachnoid haemorrhage due to ruptured
aneurysm did not increase the chance of sudden
death. There were no significant differences in the
incidence of ruptured aneurysms at different sites
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between groups or sexes. Rupture was almost always
of only one aneurysm although in two cases there
were multiple ruptured aneurysms.

Cerebral haemorrhage in both groups was usually
supratentorial but after combinations of these cases
it became apparent that there was a preponderance
of men with pontine haemorrhage (13.2% of all men
and 6-7% of women with cerebral haemorrhage).
Discussion
Death from cerebral haemorrhage was more

common than death from subarachnoid haemor-
rhage in a community study but the reverse applied
in a hospital study. Both men and women in the
community were older at death, particularly women,
probably because age was an important factor
influencing hospital admission. Standardized mortal-
ity rates were calculated for these studies and showed
that for men in both groups and women in the
hospital group with subarachnoid haemorrhage, the
mortality rate rose up to 60 years of age and then
remained constant. These findings confirm those of
Carmichael (1950) who found that the incidence of
cerebral aneurysm in hospital necropsies rose to a
peak in the 50-60 age group and when corrected for
the population structure remained the same. This is
typical of a congenital condition whose time of
rupture is determined by extrinsic factors. Hyper-
tension accelerates rupture (and probably formation)
of aneurysms, and the majority are found in patients
with cardiomegaly. In the elderly, cardiomegaly was
less frequently found in association with ruptured
berry aneurysm.
The Registrar General's Hospital In-patients

Enquiry (1964) provides information as to the
prevalence of these conditions in hospital but there
is no information of comparable accuracy for
domiciliary practice. From this study at least
39/1,000,000 of the population die of cerebral
haemorrhage each year and at least 28/1,000,000 of
subarachnoid haemorrhage each year in domiciliary
practice. In the community group subarachnoid and
cerebral haemorrhage occurred more often in women
but standardized mortality rates showed that this
was because of the excess of elderly women in the
community. Cerebral haemorrhage continued to
increase throughout life, but elderly women with
this condition were not represented in hospital
necropsies.

Turnbull (1908) described the pathology of berry
aneurysms. Middle cerebral aneurysms form the
majority and in 40% of cases aneurysms are multiple.
There were no significant differences in the pre-
valence of different ruptured aneurysms in this
study although anterior cerebral and communicating
aneurysms were the commonest type in the com-
munity group, unlike the hospital group. Walton

(1956) described the natural history of subarachnoid
haemorrhage in hospital patients. When due to
aneurysm it usually occurs in the fourth, fifth and
sixth decades (Brain and Walton, 1969) and only
40% survive their first haemorrhage.

In this study it was apparent that there was a
greater variation in the age of women than of men
with either condition and this may be due to the
epidemiology of hypertension. Cerebral haemorrhage
may be due to rupture of micro-aneurysms which
occur in hypertensive patients. This type ofaneurysm
is distinct from the congenital berry aneurysm that
usually produces subarachnoid haemorrhage. These
micro-aneurysms occur to an equal extent in either
sex and increase in frequency throughout life so that
their natural history clearly relates to that of the
majority of cases of cerebral haemorrhage.

This study showed an insignificant seasonal varia-
tion in mortality for either cerebral or subarachnoid
haemorrhage, unlike the results from death certifica-
tion. [Registrar General's Hospital In-Patient
Enquiry (1964), Takahashi et al. (1957) and Whylie
(1962).] Complicating factors such as pneumonia
might cause seasonal variation such as was found
for hospital cases of cerebral thrombosis. This study
of sudden deaths eliminated these factors. Talbot &
Langman (1972) found that there was seasonal
variation of ruptured saccular aneurysm and dissect-
ing aneurysm in a group of sudden deaths, and other
vascular disorders such as bleeding peptic ulcer
(Breen & Grace, 1962) and ischaemic heart disease
(Dunnigan, Harland & Fyfe, 1970) have also been
found to have a seasonal incidence. In view of the
seasonal variation of blood pressure (Rose, 1961)
and the association of cerebral and subarachnoid
haemorrhage with hypertension, patients with
significant cardiomegaly [>400 g heart weight and
>350 g heart weight for women (Cole & Yates,
1967)] were separated but these cases also did not
show any significant seasonal variation.
The most important difference between the com-

munity and hospital groups was in the time from
symptoms to death. The onset of symptoms is
usually clear-cut and reflects the time of the haemor-
rhage. Operation seemed to have little effect on this
interval although survival may have improved. In the
community group there were few symptoms and
death seemed to be sudden. Therefore, extrapolation
of the deaths on the first day upwards in Figs. 1 and
2, could be made if these groups were combined.
This rapid decrease in mortality with time is found
in many vascular disorders, myocardial infarction
(Smyllie et al., 1973), pulmonary embolism (Gorham,
1961) and dissecting and saccular aortic aneurysm
(Talbot & Langman, 1972). As with pulmonary
embolism, recurrences disturb the progressive drop.
This finding may make a difference of more
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than 50% in mortality statistics if admission is
delayed by 2 days from the onset and this must be
considered if the effect of treatment is being
investigated.
Over the short period considered no confirmation

was obtained of the postulated decrease in the
incidence of fatal cerebral haemorrhage (Yates,
1964; Krueger et al., 1967). However the only
necropsy evidence cited did not show a significant
change and the increase in the diagnosis of cerebral
thrombosis and the decrease in the diagnosis of
cerebral haemorrhage may be due to fashion and
more careful necropsy examination.
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