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Thromboembolic disease in young patients has recently received
much attention in both the popular and the medical press.
There have been several reports of thrombotic episodes in
young women taking oral contraceptives (Jordan, 1961;
McIntyre et al., 1962; Richman, 1962; McWilliam et al.,
1963; Reed and Coon, 1963; Minogue et al., 1963; Stewart-
Wallace, 1964; Schatz et al., 1964; Baines, 1965; Hartveit,
1965 ; Leather, 1965 ; Nevin et al., 1965), and it has been
suggested that the drug may be responsible for intravascular
thrombosis. It is, however, possible that the association is
fortuitous, and that there has recently been an increased aware-
ness of thromboembolic disease or an increase in the number
of young adults suffering from the condition. It has been
a clinical impression, while working in the medical wards,
that an ever-increasing number of young patients with
pulmonary emboli have been admitted in recent years. In
order to study this further, the notes were obtained of all
in-patients-at St. Thomas's Hospital since 1956 diagnosed as
cases of pulmonary emboli and under the age of 40. The
present report is an analysis of this group of young patients
in the 11-year period from 1954 to 1964, which is the latest
date that accurately filed records are as yet available.

Results
After careful examination of the notes 94 patients were

considered to have good evidence of emboli. Of these, 85
showed signs of pulmonary infarction, with pleuritic pain in
every case, mostly with haemoptysis, and often with radio-
graphic appearances of small transient areas of consolidation.
Seven patients had massive emboli, with shock or syncopal
attacks, and both clinical and electrocardiographic evidence of
right auricular and ventricular strain. Of this group five
subsequently died, and pulmonary emboli were demonstrated
at necropsy. Two further cases were diagnosed only at
necropsy. Altogether 58 patients had evidence of venous
thrombosis in the legs, though in several of them this post-
dated the embolic episode. The 94 patients were divided into
two groups: in 62 cases additional features were present which
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are known to predispose to thromboembolic disease, such as
a recent operation, congestive cardiac failure, trauma, and
pregnancy; in the remaining 32 cases there were no apparent
precipitating features. The numbers of cases in both groups
for each year since 1954 are given in the Table.

Incidence of Pulmonary Emboli in Young Adults

Year Idiopathic Other Factors In-patient PopulationGroup Present at St. Thomas's
1954 0 2 18,2791955 0 6 18,3751956 1 5 19,2451957 1 5 19,7391958 0 3 19,6261959 1 3 19,7651960 2 5 20,3511961 3 4 20,9261962 4 8 21,1991963 8 11 21,2071964 12 10 21,136

The most striking feature is the increased incidence of
pulmonary emboli in these young patients since 1961. There
has been some increase in both groups, but this is most pro-
nounced in the idiopathic cases. In 1963 alone there were
eight such patients, and in 1964 a further 12 who had previously
been in good health and presented with emboli but no apparent
precipitating cause, while there were no patients in this group
in 1954 and 1955. Among the 62 cases complicated by other
factors 34 had recently had an operation, 10 were in cardiac
failure from rheumatic heart disease, six had recently been
involved in an accident affecting their lower limbs, four were
in the post-partum period, one had neoplastic disease, and
seven were suffering from some other chronic medical
condition.
The numbers of cases in both groups are compared with age(see Fig.). It is well recognized that older patients are more

likely to develop thrombotic disease, and this is confirmed here
in the " secondary " group, where there is a sharp rise in the
number of cases after the age of 30. It is interesting that in
the idiopathic group there was little difference in the numberof patients in any age group. Though the number of cases
in this group is not large, there is perhaps a suggestion from
the evidence that different factors may be responsible herewhich are not influenced by age. There was little sex difference
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in the idiopathic group (17 men and 15 women), but the
cases with other factors comprised 41 men and 21 women.
Altogether 56 patients were treated with anticoagulants, 24
had no special treatment, and in 14 emboli persisted in spite
of anticoagulant therapy, and ligation of the femoral or iliac
veins or the inferior vena cava was performed.
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Incidence of pulmonary emboli compared with age.

It is theoretically possible that the increased incidence of
pulmonary emboli that has been demonstrated merdly reflects
a rise in the in-patient population or in the number of young
adults admitted in recent years. The yearly figures for
in-patients in the hospital group under survey (see Table)
show only a small rise since 1960. Unfortunately a detailed
study of age, sex, and social class of the patients is not available
for all the years under consideration, but on the basis of the
one-in-ten returns made by the hospital there has been no
significant change in these variables from 1960 to 1964, which
are the years that have shown the greatest rise in emboli.

Discussion

Several previous series have been published on the incidence
of pulmonary emboli in all age groups. From post-mortem
records Zeitlhofer and Reiffenstuhl (1952) found that fewer
cases of pulmonary emboli occurred during and just after each
world war, though there was an increased incidence between
the wars and a peak incidence in 1951. In another series
Meister (1960) showed a rise in emboli between 1948 and 1950,
with a decrease in the next three years. Other reports have
in general shown an increased incidence of emboli over the
last 60 years (Ochsner et al., 1951 ; De Bakey, 1954). Morrell
et al. (1963) collected cases from an Oxford hospital population
during 1952 to 1961 and found a fivefold increase in the
incidence of emboli. Most of these, however, were in the
group where emboli were associated with other factors, and the
increase was most pronounced in the older patients. This is
confirmed in the present series of young adults, where the
distribution of patients compares closely with other series.
Approximately 55 % of the secondary cases in the present survey
were post-operative, compared with 30%, 37%, and 42.6%
in other reports (Hermann et al., 1961 ; De Bakey, 1954;
Morrell et al., 1963). The most striking feature, however, in
the present series is the large increase in the incidence of
thromboembolic disease in previously healthy young people.
It seems unlikely that this is due to better diagnosis of the

condition, and there has been no significant rise in the number
of in-patients during this time.

It is not possible to draw any definite conclusions on any
aetiological factors at this stage; none of the women had been
taking oral contraceptives, and, in fact, there was little difference
in the numbers of either sex. The number of reports recently
published concerning thrombotic episodes in young women
taking these drugs may simply reflect the increased incidence
of the disease in this age group as suggested by this survey.
The Chicago Conference (1962) thought it unlikely that there
was any true relationship between thrombosis and contracep-
tives, and the interim report of the Dunlop Committee has
come to much the same conclusion. It is possible that with
the increasing incidence of coronary and peripheral vascular
disease the rise in numbers of cases of thromboembolic disease
is part of a generalized increase of vascular disorders. Several
of the patients in this series showed no evidence of venous
thrombosis in the legs. Absence of this factor in the presence
of pulmonary emboli is well recognized (Thompson and
Hamilton, 1962), as is its appearance after the embolic episode
(Stevens, 1961).

Summary

The notes of all in-patients at St. Thomas's Hospital pre-
senting with pulmonary emboli between 1954 and 1964,
and who were under the age of 40, have been examined.
Out of 94 cases 62 were associated with other factors known

to predispose to thromboembolic disease. The remaining 32
had no apparent precipitating factors.
A large increase in the incidence of pulmonary emboli since

1961 is shown, especially in the previously healthy young adults.
None of the female patients in the group had been taking oral
contraceptives, and it is suggested that the recent number of
cases associating thromboembolic disease and these drugs
reflects an increased incidence of pulmonary emboli in young
people.
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