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Results of the Prospective Investigation of Pulmonary Embolism Diagnosis
(PIOPED) were published in 1990(1). This is a benchmark study which sets
the standards for the formal validation of diagnostic tests in acute pulmonary
embolism (PE)(1,2). Following publication of this study, radionuclide
ventilation-perfusion lung (V/Q) scans became widely adopted as the
first line tests for patients suspected of PE. However, in the past decade,
because of the limitations associated with radionuclide lung scanning and
advances in imaging techniques, a number of new non-invasive tests for
the diagnosis of PE have been developed. One of these new tests, spiral
computer tomographic (CT) pulmonary angiography, is the subject of
two articles in this issue of the SMJ(3,4).

The main limitation of V/Q scans is the high proportion of non-diagnostic
studies. In the original PIOPED series, 39% of patients were reported as
having intermediate probability for PE and 73% either intermediate or low
probability(1). Even low probability lung scans may be considered non-
diagnostic since, in the PIOPED study, the incidence of PE in this group
of patients was 13.5%(1). Wong et al reported an incidence of 14% for V/Q
scans with intermediate probability of PE(3). This relatively low incidence
of non-diagnostic lung scans may have resulted from variations in patient
selection or more likely, revised V/Q scan reporting criteria used by
radiologists who avoid giving equivocal comments. This is because failure
to deliver a definitive result would lead, in most patients, to further testing.
In clinically stable patients with non-diagnostic lung scans, non-invasive
examination of the lower limbs either with ultrasound or impedance
plethysmography to confirm deep vein thrombosis is the standard
approach(5). Thus, in the patients described by Wong et al, ultrasound
examination of the leg was the most common second line test(3). Urgent
pulmonary angiography is usually recommended in hypotensive or
hypoxic patients with uncertain diagnosis(5). Pulmonary angiography
may also be needed for a definitive diagnosis following negative leg
examination(5). In the case series from the Singapore General Hospital,
pulmonary angiography was performed only in one patient following a
non-diagnostic lung scan(3). By contrast, the pulmonary vasculature was
imaged by spiral CT in 25 patients(3). Spiral CT examination of the pulmonary
arteries has also been evaluated as an alternative to V/Q scans in the
initial work up of suspected acute PE(6-9). The ascendancy of spiral CT as a
first choice imaging technique to detect PE is illustrated in the report by
Lingamanaicker et al, who used it as the definitive test for their patients(4).

The new non-invasive tests for the diagnosis of acute PE which have
undergone evaluation in recent years include plasma D-dimer assay,
magnetic resonance imaging, echocardiography and spiral (helical) CT.
However, none of these studies match the rigorous standards of the
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PIOPED project. Thus, precise and confident recommendations for the
use of these techniques in the routine diagnosis of acute PE cannot be
made at the moment(5). Nevertheless, while we await the completion of
large, prospective multi-centre trials, many of these tests have entered the
realm of everyday clinical practice in the “real world”. The test which has
generated the most interest and which is likely to yield the best added
value is the spiral CT.

The reported sensitivity of spiral CT for PE, which ranges from 53%
to 100%, and the specificity, which ranges from 81% to 100%, have been
derived mostly from small single centre studies(5,9). As a result, experts
who performed systematic analyses and clinical guidelines committees
have failed to endorse the use of spiral CT in the initial work up of
patients suspected of acute PE(5,9). The role of spiral CT has also been
evaluated in decision models comparing cost-effectiveness of different
diagnostic and management strategies for suspected acute PE. However,
these computer generated models do not produce consistent results
regarding the role of spiral CT(10-12).

One important advantage of the spiral CT over that of the standard tests
such as lung scan and leg examination is that CT examination is a polyvalent
diagnostic technique while the other two tests have been designed to
detect only thrombo-embolic disease. The versatility of the spiral CT
examination is underestimated in studies which only ask the question
“does the patient have acute PE?” rather than “why is the patient sick?”
Two-thirds to three-quarters of patients suspected of acute PE actually
have an anternative diagnosis. So that, while it is important to make an
accurate diagnosis of PE, it is equally, if not even more important, to make
a specific alternative diagnosis in the majority of patients who do not have
acute PE. Recent prospective studies which examined the overall diagnostic
yield in patients suspected of PE showed consistently that spiral CT, when
used as first choice test in comparison with lung scanning, gives a higher
proportion of definitive diagnosis(13-15). However, because of its variable
sensitivity for PE, the spiral CT should not be the only test employed(16).
The best outcome is achieved when the spiral CT is used in conjunction
with other non-invasive tests in a systematic sequential manner(17).

Results of echocardiographic examination were described in five out
of six patients by Lingamanaicker et al(4). In the context of suspected acute
PE, echocardiography cannot be recommended as a primary diagnostic
test(5). It is insensitive in the detection of blood clots in the pulmonary
artery and right heart dysfunction is common to many conditions which
can be confused with acute PE. Evidence of right heart dysfunction
seemed to have provided the indication for thrombolytic therapy in at
least four of their patients (all six patients either received or were offered
thrombolytic therapy). While thrombolytic agents are recommended
treatment for patients with massive acute PE who present with shock,
this was not the case in the patients described by Lingamanaicker et al(4).
The role of thrombolytic therapy in haemodynamically stable patients
with acute PE and right ventricular dysfunction is debatable(5). Several
retrospective studies report conflicting results and, in the light of recent
evidence showing higher rates of severe bleeding with thrombolysis,
expert reviewers are calling for large-scale prospective studies(18,19).

Another non-invasive test for acute PE which is under evaluation is
the plasma D-dimer assay(20). Several studies have shown that further
work up for PE can be avoided safely in low risk patients with a negative
D-dimer assay(21-24). Rapid, bedside D-dimer assays which are also reliable
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and validated should be available in the near future. Low-risk patients can
be identified with either a measurement of alveolar dead space (which
requires a calculation based upon arterial blood and end tidal breath analysis)
or even simpler, a PE risk model from basic clinical information(21-24).

With further advances, we can anticipate that, in the near future, the
standard approach for patients suspected of acute PE will be a series of
sequential non-invasive tests guided by an estimate of clinical pre-test
probability and along the lines of the algorithm outlined in Fig. 1.
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Fig. 1 Suspected pulmonary embolism.
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ERRATUM
In the article “MRI of the Hypothalamus and Pituitary gland in Patients with
Hyperprolactinaemia Following Radiotherapy for Nasopharyngeal Carcinoma” published
in Vol 42 issue 9 September 2001, the order of authors should be K Y Lau, W M Sze,
A W M Lee, T K Yau, W T Fung, P O Chan.

We are sorry for the error.


