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CT Predicts Pulmonary Embolism Outcomes
B Y  N E I L  O S T E R W E I L

B O S T O N —  In patients who experi-
ence an acute pulmonary embolism,
CT assessment of right ventricular ejec-
tion fraction appears useful for identi-
fying which patients are most likely to
have a good clinical outcome, investi-
gators reported at a meeting of the In-
ternational Society on Thrombosis and
Haemostasis.

Among 114 patients who had an acute
pulmonary embolism (PE), a right ven-
tricular ejection fraction (RVEF) lower
than 47% as assessed by ECG-synchro-
nized multidetector-row CT (MDCT)
was significantly predictive of adverse
cardiac events, said Dr. Frederikus A.
Klok from Leiden (the Netherlands) Uni-
versity Medical Center.

The test had a negative predictive val-
ue approaching 100%, suggesting that it

may be most useful in identifying pa-
tients with very low risk for adverse out-
comes following an acute PE.

ECG-synchronized MDCT is a novel
imaging technique that allows assess-
ment of right ventricular end-diastolic
and end-systolic volumes, as well as ejec-
tion fraction. After acquisition of cardiac
images, the investigators digitally trace
the end-diastolic and end-systolic endo-
cardial contours for both the left and

right ventricles, allowing them to deter-
mine ventricular volumes.

The study included consecutive inpa-
tients and outpatients with clinical sus-
picion of acute PE who were hemody-
namically stable and who had an
indication for CT pulmonary angiogra-
phy. The patients with confirmed PE
then underwent low-radiation-dose
ECG-synchronized MDCT for assess-
ment of right ventricular function. Right
ventricular failure is the primary cause of
death after acute PE, Dr. Klok noted.

Right ventricular dysfunction was de-
fined as an ejection fraction less than
47%, which was previously established as
the lower limit of the 95% confidence in-
terval of normal RVEF in a large popu-
lation-based cohort.

Patients were followed for 6 weeks.
End points were all-cause mortality, re-
suscitation, admission to an ICU with

mechanical ventilation requirement
and/or use of inotropic agents, and
thrombolytic therapy.

Of 464 patients with suspected PE,
ECG-synchronized MDCT confirmed
embolism in 114 and ruled it out in 350.
Of those with confirmed PE, 51 (45%)
had a determination of right ventricular
dysfunction and 63 (55%) were deemed
to have normal ventricular function.

Of the patients with acute PE, 10
(8.8%) went on to experience an adverse
event. There were four deaths, four re-
suscitations, one ICU admission, and one
thrombolytic therapy administration. By
the end of the 6 weeks of follow-up, sev-
en of these patients had died, with four
of the deaths attributable to PE. 

ECG-synchronized MDCT had identi-
fied right ventricular dysfunction in 9 of
the 10 patients with adverse events. The
remaining patient, who had an RVEF
above 47%, experienced a major bleeding
complication requiring admission to an
ICU, but this patient eventually recovered.

For the identification of patients at risk
for adverse outcomes, ECG-synchro-
nized MDCT evaluation of RVEF less
than 47% had an associated odds ratio of
13.3, sensitivity of 90% (56%-99.8%),
specificity of 60% (50%-70%), negative
predictive value of 98% (92%-99.9%),
and positive predictive value of 18%
(8.4%-31%).

Dr. Klok acknowledged that given the
low positive predictive value and high
negative predictive value, the test would
likely be more useful for predicting out-
comes in low-risk patients than in high-
risk patients.

Dr. Klok said that neither he nor his
colleagues had conflicts of interest rela-
tive to the study. ■

The CT assessment had a
negative predictive value
approaching 100%, suggesting
that it may be most useful in
identifying patients with very
low risk for adverse outcomes.




