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Abstract
The numbers of patients being admitted to hospital
with aortic aneurysms have increased recently. A
study was carried out to try to find out whether this
was a true increase in incidence or whether it could
be attributable to more accurate diagnosis and better
surgical techniques. From analyses of routine
statistics it was found that from 1950 to 1984 age
standardised mortality rose 20-fold in men to
47.1 per 100 000 population and 11-fold in women to
22.2 per 100 000 and that this was mainly due to more
deaths from abdominal aneurysms. Hospital
admissions of men with abdominal aneurysms were
found to have increased steadily from 1%8 to 1983,
but the increase for women admitted did not begin
until 1978. An increase in both emergency and
elective admissions and only a marginal fall in
deaths in hospital (from 45% to 39%) suggest that
admissions for abdominal aneurysms increased
across a wide range of severity of disease.

It is concluded for the foliowing reasons that the
true incidence of aortic aneurysms, particularly
abdominal aneurysms, has been increasing in
England and Wales: the trends are not wholly
compatible with advances in diagnosis and surgery,
there are inconsistencies by age and sex, and
increases have occurred in the number of com-
plicated as well as uncomplicated cases.

Introduction
The recent increase in the numbers of patients

presenting with aortic aneurysms is well known
to vascular surgeons. In Scotland the number of
admissions of patients over 55 years of age with an
abdominal aneurysm increased from 25 8 per 100 000
population in 1971 to 63 6 per 100 000 in 1984.' Similar
changes occurred in Australia and the United States.2'
The reasons for these higher rates, particularly of
abdominal aneurysms, are not clear. Has there been a
true increase in population incidence? Has case
ascertainment improved owing to better surgical
techniques and the advent of diagnostic procedures
such as ultrasound and computed tomography? We
examined trends in mortality and admissions for aortic
aneurysms in England and Wales to try to explain this.

Methods
We obtained the number of deaths due to aortic

aneurysms in England and Wales from 1950 to 1983
from routine statistics on mortality.4' The following
International Classification of Diseases diagnostic
codes were examined: ICD 451 (1950-67); 441 (1968-
73); 441.0, 1, 2, 9 (1974-8); and 441.0-5, 9 (1979-83).
Aortic aneurysms due to syphilis were not included.
Mortality statistics by type of aneurysm, such as
abdominal or thoracic, were available from 1974
to 1983 only. Population figures were mid-year

estimates.4 Age standardisation was performed by the
direct method using an arbitrary population (male age
structure in 1981) as the standard.
We obtained the numbers of discharges and deaths

of patients with a diagnosis of aortic aneurysm from
1968 to 1983 from the Hospital In-Patient Enquiry.6
Data on abdominal aneurysms were obtained by
special request from the Office of Population Censuses
and Surveys. The following diagnostic codes were used
to identify abdominal aneurysms:ICD 441.2 (1968-78)
and 441.3-4 (1979-83). Since the Hospital In-Patient
Enquiry comprises an approximate 1 in 10 sample
suitable multiplying factors were applied. Statistics
on abdominal aneurysms for before 1968 were not
available because of the lack of four digit coding. Codes
for operations were not suitable for analysis because
many operations on abdominal aneurysms were
incorporated into a general category of operations on
abdominal vessels.

Results
MORTALITY

In England and Wales the number of deaths due to
aortic aneurysm in men aged over 40 increased from
202 in 1950 to 4668 in 1984 and in women from 201 to
2591. The corresponding age standardised mortality
for men increased 20-fold from 2 4 to 47 1 per 100 000
and for women 11-fold from 2 0 to 22 2 per 100000.
Figure 1 shows that rates rose steadily throughout
1950-84. The changes were, however, relatively
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FIG 1-Age standardised mortality due to aortic aneurysm for men and
women, 1950 to 1984 in England and Wales

greater in earlier years. For example, the rates for men
increased 7 5 times between 1950 and 1960 and only
2 5 times between 1960 and 1984. Analysis of age
specific rates indicated that these upward trends were
slightly more pronounced with increasing age and were
static from 1960 among younger age groups (under 60).
Analyses of birth cohorts showed that mortality within
each five year cohort born since 1860 increased during
1950 to 1984 with no dramatic differences observed
between the cohorts other than those due to their
different ages.
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The numbers of deaths by type of aneurysm were
available from 1974, but the type was not specified for
one quarter of deaths each year. From 1974 to 1984 the
number of deaths due to dissecting, thoracic, and
abdominal aortic aneurysms increased, but the
number due to abdominal aneurysms rose to a much
greater extent and accounted for four fifths of the
increase in numbers of specified deaths (table I).

TABLE i--Numbers ofdeaths by type ofaneu?ysm, 1974 and 1984

No of deaths Percentage increase in
number of deaths

Tvpe of aneurysm 1974 1984 1974-84

Dissecting 1596 1750 10
Thoracic 576 671 17
Abdominal 1900 2898 53
Not specified 1321 1940 47

Total 5393 7259 35

HOSPITAL ADMISSIONS

Trends in hospital admissions were also more
pronounced for abdominal aneurysms than other
aneurysms. Figure 2 shows that for men crude
admission rates of discharges and deaths with a
diagnosis of abdominal aortic aneurysm increased
steadily from 2-4 per 100000 population in 1968
to 11-3 per 100000 in 1983. (Figure 2 is based on
three year moving averages to smooth year by year
fluctuations.) Admission rates for women remained
constant from 1968 to 1977, subsequently increasing at
the same rate as for men to three per 100 000 in 1983.
Admission rates for other aortic aneurysms in men
showed a small increase only from five per 100 000 in
1968 to seven per 100 000 in 1983 and for women
remained constant. Analysis of age specific admission
rates for men with abdominal aneurysm showed that
trends were consistent within age groups; for women
upward trends since 1977 appeared to be slightly
greater in younger age groups, but this interpretation
may be erroneous owing to small numbers.

During 1968-83 emergency admissions of patients
with abdominal aneurysms increased over three-
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FIG 2-Rates of hospital admission of men and women who were
discharged with a diagnosis of aortic aneurysm, abdominal aneurysm,
and other, 1968 to 1983 in England and Wales. (Three year moving
averages)

TABLE iI-Number of patients admitted to hospital and discharged
with a diagnosis of abdominal aortic aneur-ssm, number of emergency
admissions, and number ofdeathsfouryearly, 1968-83

No of No of emergencies No of deaths
admissions (¼ of admissions) (%V of admissions)

1968-71 3 967 2 484 (63) 1 791 (45)
1972-5 5 199 3 348(64) 2 309(44)
1976-9 7 317 4 285 (59) 3 066 (42)
1980-3 11 390 6 360 (56) 4 380 (39)

fold, but the proportion of admissions that were
emergencies showed no consistent trend, varying
yearly between 52% and 71%. Overall, however, a
slightly smaller percentage of admissions were
emergencies in later years (table II). The proportion of
patients who died in hospital also varied considerably
yearly, showing a slight decrease over the 16 years.
This reduction occurred among both sexes and in all
age groups so that the risk of dying remained higher for
men than women and at older ages.

Discussion
The substantial rise in age standardised mortality in

the 1950s, with the possible exception of an abrupt
increase in 1952 owing to a change in coding practice,
might have been due primarily to a true increase in
incidence as there were no important advances in
diagnosis or surgery during this period to improve case
ascertainment. The relatively smaller increase in
mortality in the late 1960s and 1970s may have been
due to advances in surgical treatment reducing case
fatality and hence restraining the overall mortality. On
the other hand, there may have been a greater tendency
to intervene surgically, which may have resulted in a
higher case ascertainment and a corresponding
increase in the number of deaths ascribed to aortic
aneurysm. Interestingly, there was no evidence of a
more pronounced increase in the 1970s associated with
the advent of abdominal ultrasound and computed
tomography. Any influence of changes in hospital
practices on the ascertainment of deaths, however,
may have been ameliorated by one half to three
quarters of the deaths from aortic aneurysm in the
United Kingdom occurring outside hospital.'9

Further evidence of a true increase in incidence may
be derived from the results of necropsy studies which
suggest that the increase in mortality from aortic
aneurysms (excluding syphilitic aneurysms) began
earlier than 1950'° " and was due mostly to an increase
in the number of deaths from abdominal aneurysms.
The results of our study also suggest that more recent
trends in mortality were primarily due to more deaths
occurring from abdominal aneurysms. This is further
substantiated by our hospital admission data, which
show a relatively small change in the numbers of
admissions for non-abdominal aneurysms.
Our data on hospital admissions for abdominal

aneurysms also suggest that changes in diagnostic and
surgical practice were not the only influence on trends.
Men and women might have been expected to have
been equally affected, whereas admission rates for
women did not begin to increase until 1978 in contrast
to the steady increase in rates for men from 1968 to
1983. In the younger age groups rates for women
showed a relatively greater increase, which was
similar to the findings in Western Australia.2 Though
diagnostic ultrasound was available in the early
1970s, among men there was no upturn at this time,
admissions continuing to increase at the same rate.
This lack of consistency by age and sex strongly
suggests that the trends were influenced by changes in
the incidence of disease. The increase in admissions
was unlikely to be due simply to more readmissions
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because trends in operating rates, as shown else-
where,' 2 have been increasing faster than admission
rates with relatively more patients proceeding to
surgery when admitted.
Emergency admissions of patients with abdominal

aneurysms increased more than threefold from 1968 to
1983. Some of the increase might have been due to
better diagnosis of patients who were emergency
admissions but this is unlikely. Indeed, local studies in
the United Kingdom have shown a dramatic rise in
emergency admissions for ruptured aortic aneurysm,
suggesting a real upward trend in disease rates.9 2 The
slight reductions in the ratios of emergency to elective
admissions and of deaths in admissions might imply
that more admissions were for uncomplicated
aneurysms, but the reduction in case fatality was
probably due to considerable improvements in surgical
and anaesthetic technique in carrying out both elective
and emergency operations.' Undoubtedly, as Melton
et al found in Rochester, Minnesota,' more small
uncomplicated asymptomatic aneurysms were being
detected, but not exclusively so. Thus it appears that
admission rates increased across the full range of
severity, implying a true change in incidence and not
just improved case ascertainment.
Thus the trends that were not wholly compatible

with advances in diagnosis and surgery, the in-
consistencies by age and sex, and the increase in
complicated as well as uncomplicated cases all
suggest that the true incidence of aortic aneurysms,
particularly abdominal aneurysms, has been increasing
recently in England and Wales. What then are the
implications for medical care? Undoubtedly, the
burden on vascular surgery units will increase, not only
because more patients will be admitted but also
because many surgeons recognise the benefits of
operating on small abdominal aneurysms."1'3 An

increasing incidence may also influence the discussion
on the value of screening for asymptomatic abdominal
aneurysms. The diagnostic yield of abdominal
aneurysms greater than 4 cm diameter in men aged
65-80 years is only about 2%,'" '7 but a higher detection
rate with an increasing incidence would affect the
balance between the costs, risks, and benefits of
screening.
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