
IntroductIon

Acute pulmonary embolic disease is a common 
condition that, whilst potentially treatable, often 
confers considerable morbidity and mortality.  
This review considers the impact of the disease 
in the elderly, focussing particularly on the 
diagnostic and management challenges faced in 
this particular patient group.

the sIze of the problem

The incidence of pulmonary embolic disease 
increases with age (1), contributing to up to 
12% of deaths in elderly patients in one autopsy 
series (2).  At a cellular level there are a number 
of potential mechanisms to explain this link, 
including age-related changes in the vascular, 
coagulation and fibrinolytic systems (3).  At a 
clinical level a number of well-recognised risk 
factors for venous thromboembolic disease are 
more prevalent in the elderly, particularly im-
mobility (4).

When  should  a  dIagnosIs  of  pe  be  
suspected In the elderly? 

Pulmonary embolic disease is often under-rec-
ognised in the elderly, with one study suggest-
ing that up to 40% of all fatal PE’s in this popu-
lation group go undiagnosed prior to death(5).  
This may be because elderly patients with PE 
present differently to the general population.  
Younger patients often present with a ‘pulmo-
nary infarction syndrome’ where peripheral 
small emboli lead predominantly to pleuritic 
chest pain and haemoptysis.  Elderly patients 
on the other hand are more likely to present 
with isolated dyspnoea or syncope, probably 
as a result of poor cardiorespiratory reserve(6).  
Unfortunately these latter symptoms are rather 
non-specific and non-discriminatory, therefore 
often leading to a delay in diagnosis.

InvestIgatIng pe: screenIng InvestIgatIons

Current guidelines suggest that all patients with 
suspected PE should undergo an assessment of 
clinical probability before proceeding to sec-
ond line investigations (7).  This use of pre-test 
probability (PTP) scoring can reduce the need 
for unnecessary imaging as a diagnosis of PE is 
effectively excluded in the presence of a low or 
intermediate PTP score and a negative D-Dimer 
in the general population.
In the elderly PTP scores are generally higher, 
regardless of whether PE is present or not 
(6,8).  Moreover although D-Dimer continues 
to show high sensitivity for thromboembolic 
disease, specificity falls dramatically as age 
increases(9).  As such whilst there is still a role 
for PTP scoring and D-Dimer assessment in the 
elderly, a higher proportion will need to go on 
to second line investigations to more definitive-
ly exclude a diagnosis of PE (10). 
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InvestIgatIng pe: dIagnostIc InvestIgatIons

As DVT is a common precursor to pulmonary 
embolic disease ultrasonography of the lower 
limbs can be helpful, particularly in those with 
clinical evidence of a DVT7.  If a DVT is diag-
nosed patients can be formally anticoagulated 
without requiring any further imaging.   In the 
elderly leg ultrasonography carries increased 
sensitivity for DVT compared with younger 
patients, whilst specificity remains close to 
100%(11).  Leg ultrasonography therefore pres-
ents a safe and attractive option for confirming, 
although not excluding, a diagnosis of throm-
boembolic disease in the elderly.
Although ventilation/perfusion scanning (VQ) 
can confirm or refute a diagnosis of PE, defini-
tive results are only obtained in the minority 
of patients (12).  This problem is compounded 
in the elderly where the rate of non-diagnostic 
scans is typically higher (11,13).  As such VQ 
imaging should be reserved for selected pa-
tients who have a normal CXR and no history 
of prior cardiorespiratory disease, but only on 
the understanding that CT pulmonary angiogra-
phy (CTPA) be performed immediately after in 
those with non-diagnostic results (7,14).
CTPA is now the recommended imaging modal-
ity for diagnosing pulmonary embolism (7).  It 
not only carries high sensitivity and specificity 
for pulmonary embolic disease but also often 
provides an alternative diagnosis when PE has 
been excluded.   Studies have shown that there 
is no difference in the sensitivity or specificity 
of CTPA in the elderly compared with younger 
patients and thus this remains the investigation 
of choice in the majority of patients (15,16).
 

management challenges

Pulmonary embolic disease is associated with 
greater mortality in the elderly (4,6), emphasis-
ing the importance of making a timely diagnosis 
and instituting early appropriate management.  
Supportive measures should be considered in all 
patients, including analgesia, oxygen and fluid 
replacement (7).
Patients presenting with a massive PE and 
showing evidence of circulatory collapse should 
be considered for thrombolysis (7).  Most stud-
ies suggest there is no significant difference in 
the bleeding risk associated with thrombolysis 
between elderly and younger patients (17,18), 
although one study does show the converse(19).  
Nonetheless massive PE carries a particularly 
poor prognosis in the elderly (20) such that any 
bleeding risks are more than likely outweighed 
by the potential benefits.
In patients with non-massive PE anticoagula-
tion is the treatment of choice (7).  Elderly 
patients are often anticoagulated without in-
cident for a number of other diagnoses and 
thus age per se should not be seen as a con-
traindication to warfarin therapy (21).  A study 
of nonagenarians(ie>90yrs) presenting with 
pulmonary embolism showed that the risk of 
fatal PE (5.9%) was greater than the risk of fatal 
bleeding (2.2%)(22) suggesting that the benefits 
of treatment potentially outweigh the risks even 
in this extreme age group.

In   patients  in  whom  anticoagulation    is  
absolutely contraindicated an IVC filter can be 
considered as an alternative approach to treat-
ment (7).  A recent population-based study from 
the US showed that IVC filters were predomi-
nantly used in the elderly, presumably as there 
were more contraindications to anticoagulation 
in this group (23).  Long term mortality was 
worse in those treated with an IVC filter alone 
suggesting that formal anticoagulation remains 
the preferred treatment option. 

conclusIons

Pulmonary embolic disease presents both a 
diagnostic and a management challenge in the 
elderly.  With an appropriate level of suspi-
cion, however, patients can be diagnosed early 
and treated in much the same way as younger 
patients. 
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