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Pulmonary embolism-incidence and prognosis in hospitalized
elderly

D.M. Mangion

Department ofMedicinefor the Elderly, Barnsley District General Hospital, Gawber Road, Barnsley S75 2EP, UK.

Summary: In a retrospective study of210 patients with pulmonary embolism diagnosed by ventilation
perfusion lung scan or at post-mortem, the incidence of pulmonary embolism was greater in patients over
50 years old (1.4%; P <0.05). This was largely due to an increased prevalence of serious associated
disease (53%; P <0.05).

Mortality in elderly patients (70 years and older) diagnosed by ventilation perfusion lung scan was
similar to that in younger age groups (P >0.05). However, the number of cases first diagnosed at
post-mortem (44, 50%; P <0.05) and total mortality (55%; P <0.05) were highest in this age group. Of
elderly patients first diagnosed at post-mortem 14 (32%; P <0.05) had no other associated disease and
had a recorded duration of symptoms sufficient to have allowed premortem diagnosis.

Introduction

Pulmonary embolism (PE) is a common clinical
problem in hospitalized patients. The number of
deaths from PE in these patients increases with age and
few deaths occur below the age of 50 years.'
Although some studies suggest an increased

incidence2'3 and mortality3 from PE in patients over
the age of 70 years, these predate the extensive use of
ventilation perfusion (V/Q) lung scanning and pul-
monary angiography. A number of post-mortem
studies have found a higher incidence ofPE in the over
70s."- This may reflect an increased frequency of
diagnoses missed premortem,9 as well as a higher
prevalence of associated disease in the elderly.8

This study was undertaken to compare the incidence
and mortality from PE in hospitalized elderly (70 years
and older) with those in younger age groups.

Methods

All cases of PE diagnosed in patients aged over 15
years in the Departments of General Medicine and
Geriatrics at Barnsley District General Hospital
between 1st January 1983 and 31st December 1985,
and the total number of patients admitted, were
identified via the Hospital Activity Analyses files. For
the purposes ofcomparison patients were divided into
3 age groups: (A) 15-49 years; (B) 50-69 years and
(C) 70 years and older.

Out of 298 patients with a diagnosis of PE, the
records were unavailable in 23 (8%) and 65 (22%) did
not fulfil the criteria or had incomplete data. The
records of 24 patients (75%) in group A (mean age
35.2 years; female = 10), 95 (69%) in group B (mean
age 61.5 years; female = 37) and 91 (71 %) in group C
(age range 70-91 years; mean 77.5 years; female = 46)
were analysed. The post-mortem rate was obtained
from the records of the Department of Pathology and
was 40% in group A, 37% in group B and 34% in
group C.
The diagnosis ofPE was considered definite if: (1) a

combined V/Q scan showed either segmental unmat-
ched perfusion defects or perfusion defects larger than
corresponding ventilation defects, in the absence of
corresponding radiographic shadowing on a recent
chest X-ray; '° " or (2) a diagnosis of PE as a major
cause of death was first made at post-mortem.
V/Q scans were performed using 133 xenon and 99m

technetium labelled albumin and were interpreted by
an experienced radiologist.

Details ofassociated diseases predisposing to PE"2,3
or immobility were obtained from clinical,
radiological, laboratory and autopsy data recorded in
the medical records. For the purposes of this study,
myocardial infarction was diagnosed according to
WHO criteria.'4 Cardiac failure was diagnosed on
clinical and/or radiological signs of pulmonary con-
gestion resulting in treatment, or autopsy evidence.
Malignancy was diagnosed on clinical and histological
and/or radiological or autopsy evidence. Sepsis was
diagnosed on clinical findings, together with positive
bacteriology or autopsy evidence. Stroke was defined
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as a neurological deficit of sudden onset persisting
longer than 24 hours.'5 Deep vein thrombosis (DVT)
was diagnosed on the basis ofa history ofunilateral leg
swelling, or on autopsy evidence; venography was
performed infrequently. The records were also
reviewed for a history of immobility (in the absence of
life threatening disease), atrial fibrillation (electrocar-
diographic evidence). oestrogen therapy and preg-
nancy.

Predisposing factors were classified as 'serious'
where the underlying condition itself was of serious
prognosis (recent myocardial infarction, cardiac
failure, malignancy, stroke and sepsis) and 'non-
serious' where prognosis was excellent but for PE.

Follow-up data at 6 months was obtained in all
patients with 'non-serious' predisposing factors via
hospital or general practitioner records. No cases of
neoplasia or cardiovascular disease were diagnosed on
follow-up.

Statistical analysis was carried out by chi-square
test with Yats's correction.

Results

PE was diagnosed by V/Q scan in 141 patients. A
further 69 cases were first diagnosed at post-mortem
(Table I).
There was no significant sex difference in the

incidence of PE in any group (P >0.05). The
incidence of PE in group C (1.4%) was similar to that
in group B (1.5%) but was significantly higher than in

Table I Incidence of pulmonary embolism, prevalence of
associated 'serious't disease and mortality in different age

groups

Age group
A B C

Admissions 4088 6554 6374

Diagnosed at
post-mortem 0(-) 25 (16) 44 (27)

Diagnosed by
V/Q scan 24 (6) 70 (34) 47 (20)

Total 24 95 91

Mortality in 2 (1) 5 (5) 6 (5)
patients
diagnosed
by V/Q scan

Number with associated 'serious'
t See text.

disease in parenthesis(.

group A (0.6%) (P <0.05, relative risk 2.3, 95% CL
1.5-3.6). This reflects the higher prevalence of serious
associated disease in groups C (52%) and B (53%)
compared to group A (25%) (P <0.05) (Table I).
When patients with serious associated disease were
excluded, there was no significant difference in the
incidence of PE between the different age groups (A
0.4%; B 0.7%; C 0.7%) (P >0.05). Predisposing
factors for PE are listed in Table II.

Mortality in patients diagnosed by V/Q scan was
9% (95% CL 4-14%); there was no significant
difference between the three age groups (A 8%; B 7%;
C 13%) (P >0.05) (Table I). Anticoagulants were
used in 24 patients (100%) in group A, 67 (95%) in
group B and 43 (96%) in group C. However, more
patients in group C were first diagnosed at post-
mortem (48%) than in group B (25%) (P<0.05) or
group A (0%) and overall mortality was highest in this
age group (55%) (Table I).
Of all patients first diagnosed at post-mortem, 39

(57%) died suddenly or soon after admission. How-
ever, 30 had a recorded duration of symptoms after
admission [dyspnoea (81 %), chest pain (20%), pleurisy
(14%) and haemoptysis (9%) ] ranging from 1-6 days
(median 2 days). Of these, 17 (57%) had no other
underlying pathology; the incidence of such deaths
was higher in the elderly (B 3/95, C 14/91, P <0.05).

Table II Predisposing factors 210 patients with PE.

Age group
A B C

n=24 n=95 n=91

'Serious't
Recent MI 2 15 (1) 15 (4)
Cardiac failure 1 13 (3) 13 (8)
Neoplasia 3 17 (8) 7 (4)
Sepsis 0 2 (1) 6 (5)
Recent CVA 0 4 (2) 3 (3)
Other 0 1 (1) 3(3)

'Non-serious't
DVT only 1 12 (8) 21 (15)
Immobility 1 3 (1) 8 (2)
Post operation 3 3 3
Atrial fibrillation 3 7 0
Oestrogen therapy 2 0 0
No predisposing

factor recorded 8 20 12

Numbers at post-mortem in parenthesis (; MI = recent
myocardial infarction; CVA = cerebrovascular accident.
Other = hepatocellular failure (2), renal failure (1), fibrosing
alveolitis (1).t See text.
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Discussion

In this study, the incidence ofPE was higher in patients
aged over 50 years (1.4%) than in younger age groups.
However, there was no further increase after the age of
70 years. Although this was a retrospective study, the
availability of records and post-mortem rates were
similar in the three age groups (P <0.05).
The incidence of PE in this study is likely to be an

underestimate since the post-mortem rate was low and
cases diagnosed on the basis ofclinical grounds only or
by scans showing subsegmental perfusion defects or
ventilation defects equal to or greater than perfusion
defect were excluded, as diagnosis on these grounds is
considered unreliable.6"0"'16 Pulmonary angiography
was not routinely available during the period of study
but V/Q scanning was widely used for the diagnosis of
PE in Barnsley, even in the elderly. V/Q scanning has
been criticized as being non-specific'7 but the criteria
used in this study have been found to correlate well
with pulmonary angiography.1'0'
Advanced age is often quoted as a risk factor for

PE.12" 3"'8 Although the prevalence of associated
disease predisposing to PE increases with age, few
studies have analysed the effect of age per se on the
incidence of PE. Because of its retrospective nature,
this study is limited by the accuracy of recorded data.
Nevertheless, no additional cases of neoplasia or
cardiovascular disease were found on follow-up.

Although no definite predisposing factor was demon-
strated in 19% of cases, this probably reflects the
difficulties in the clinical diagnosis of DVT; in a
post-mortem study6 90% of patients with PE had no
clinical evidence of DVT. This study suggests that the
higher incidence of PE in patients over the age of 50
years was due to an increased prevalence of serious
associated disease. Similarly, Sigel et al., '9 in a
prospective study using perfusion scanning, did not
find age to be a risk factor for PE, although the age
range ofpatients studied was not specified and ventila-
tion scanning was not used. Coon and Coller,20 in a
post-mortem study including elderly patients, found
that the incidence of PE plateaued after the age of 30
when patients with cardiac failure and neoplasia were
excluded.

Mortality from PE is reduced by appropriate treat-
ment.'3'2' In this study, mortality in elderly patients
diagnosed by V/Q scan (13%, 95% CL 3.4-22.6) was
similar to that in younger age groups. However, in
common with a previous study,9 the diagnosis was
unsuspected premortem more commonly in the
elderly. While the majority had serious underlying
disease, such that premortem diagnosis and treatment
might not have affected outcome, 32% had no other
underlying disease and had a duration of symptoms
sufficient for diagnosis and initiation of treatment.
With greater awareness, earlier diagnosis and treat-
ment might have improved mortality in this age group.
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