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Spiral computed tomography for
stratification of pulmonary embolism:
ready for prime time?
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Should spiral CT be used for risk stratification of all patients with pulmonary embolism?
http://ow.ly/ulS3k

The risk stratification of patients with pulmonary embolism has been the subject of a large number of
studies in recent years. Current guidelines suggest that patients be stratified in order to identify low-risk
patients, who might benefit from outpatient treatment, and high-risk patients, who should be admitted to
hospital and who might benefit from more aggressive forms of treatment [1]. This can be achieved by
clinical examination alone using either an explicit risk stratification tool or a more empirical set of criteria
[2-5]. Subclinical myocardial injury and right ventricular dysfunction, assessed by biomarkers,
echocardiography or spiral computed tomography, also have been shown to be associated with an
increased risk of an adverse outcome in patients with pulmonary embolism [6-8].

The study by BECATTINI ef al. [9], published in this issue of the European Respiratory Journal, reinforces the
role of computed tomography (CT) in the risk stratification of patients with pulmonary embolism. Using a
systematic review and meta-analysis of all retrospective and prospective studies assessing the role of CT for
the prognosis of patients with acute pulmonary embolism, BECATTINI et al. [9] were able to demonstrate or
to confirm that right ventricular dysfunction is associated with an increased risk of adverse outcome in
patients with pulmonary embolism. Indeed, right ventricular dysfunction was associated with overall death
at 1 and 3 months in all patients with pulmonary embolism and in clinically stable patients. Right
ventricular dysfunction was also associated with the outcome of death due to pulmonary embolism. These
results were observed for reconstructed four-chamber images and for transverse bi-dimensional images,
suggesting that the former technique is not mandatory for the assessment of right ventricular dysfunction
on spiral CT.

Previous work by the same group demonstrated high interobserver agreement (kappa-statistic 0.88) and
diagnostic accuracy (area under the curve 0.86) of spiral CT for detecting right ventricular dysfunction, by
using echocardiography as the reference standard [10]. Although echocardiography can provide the same
information on right ventricular dysfunction, it is not available in noncardiology departments, whereas
spiral CT is more widely available and can provide clinicians with both diagnostic and prognostic
information for patients with pulmonary embolism.

The information provided by systematic reviews and meta-analyses is critically dependent on the limitations
of the original studies included in the analysis. In most of the studies included in the meta-analysis reported
by BECATTINI et al. [9], the results of spiral CT were not adjusted for clinical variables and biomarkers.
Accordingly, these results do not demonstrate that spiral CT provides independent prognostic information
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to clinical findings and biomarkers. Previous studies suggest that right ventricular dysfunction diagnosed on
echocardiography adds significant prognostic information to clinical findings and the pulmonary embolism
severity index (PESI) [11, 12], but this has not been reported in all studies [13]. Clinical risk stratification
tools reflect both the clinical severity of pulmonary embolism and the underlying disease, and probably
provide different information than spiral CT and biomarkers.

What can we conclude from these findings? From an epidemiological point of view, right ventricular
dysfunction is undoubtedly associated with an increased risk of mortality in patients with pulmonary
embolism, but the question remains if spiral CT adds significant prognostic information to biomarkers and
clinical findings.

From a physiological point of view, the results reported by BECATTINI et al. [9] reinforce some rather old but
pioneering data suggesting that the prognosis of pulmonary embolism is not related to the level of
pulmonary vascular obstruction per se, but to the consequences on the right ventricular function [14].
Indeed, in a similar analysis conducted by the same group, pulmonary vascular obstruction was not
associated with mortality in patients with pulmonary embolism [15].

From a practical point of view, the evaluation of right ventricular dilation on transverse images provided by
spiral CT is easy to perform. Right ventricular dilation is associated with an increased risk of adverse
outcome and should prompt the measurement of cardiac biomarkers. Patients with both right ventricular
dilation and increased blood levels of cardiac biomarkers belong to the intermediate-risk group as defined
by the European Society of Cardiology [1]. Our own recent, unpublished data suggest that thrombolytic
treatment may decrease the rate of haemodynamic decompensation in these patients and may be considered
when the bleeding risk is low. Conversely, the absence of right ventricular dilation on spiral CT is associated
with a low rate of adverse outcome related to pulmonary embolism and these patients can benefit from early
discharge, provided that no underlying condition requires hospitalisation. The question remains if right
ventricular dysfunction should be measured in all patients with confirmed pulmonary embolism, or only in
patients belonging to PESI class III or IV or with sPESI >1.
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