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Information about both luminal stenoses and their
physiological significance is important in guiding revascu-
larisation, but cannot be the whole story in coronary dis-
ease. Prognosis is principally determined by the risk of
acute myocardial infarction, when an atheromatous plaque
becomes unstable and triggers coronary thrombosis.
Obstructive plaques are more vulnerable than non-
obstructive ones, but the overall burden of the latter is so
much greater that they account for the majority of events;
however, certain adverse plaque characteristics on imaging
predict an increased risk.’

In this edition of Clinical Radiology, Wang et al. report the
results of a study using computed tomography (CT) to
perform coronary CT angiography (CCTA) and stress dy-
namic myocardial perfusion in 36 patients.” They examined
the ability of the presence or absence of coronary stenoses,
inducible hypoperfusion, and plaque composition, alone
and in combination, to predict the presence or absence of
inducible hypoperfusion on stress °™Tc-sestamibi single-
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photon-emission computed tomography (SPECT). The pa-
tients studied represent a much higher risk cohort than is
encountered in most imaging departments, and had a 75%
prevalence of obstructive coronary disease: by comparison,
the prevalence in the CT arm of the PROMISE trial was only
12%. Therefore, the calculated diagnostic parameters need
to be viewed with caution. The use of SPECT as a reference
standard is questionable, even though it is widely used in
clinical practice: the ®*™Tc-labelled perfusion tracers are
physiologically imperfect and underestimate ischaemia
compared with ®0-H,0 used in positron-emission tomog-
raphy.? Moreover, the failure to perform resting SPECT may
have led to some attenuation artefacts being misclassified
as ischaemia.

As anticipated, CCTA alone had high sensitivity but
poorer specificity for predicting the results of SPECT: all
perfusion defects ought to have an underlying coronary
stenosis, but not all coronary stenoses will cause a perfu-
sion defect. Being itself a functional test, CT perfusion
alone was superior to CCTA against SPECT, and the com-
bination of CCTA with CT perfusion performed hardly any
better. Other studies have also shown that both static and
dynamic CT perfusion perform well as functional tests, but
the future of CT perfusion as a routine investigation may
depend on practical considerations.”® CT has become a
popular first-line imaging method for suspected coronary
disease because CCTA is simple, quick and can now be
performed with acceptable radiation exposure (frequently
<1 mSv on a modern scanner). In the study of Wang et al.,
the mean effective dose equivalent for CT perfusion (using
a 0.028 mSv/mGy-cm conversion factor) was 17 mSv.
Given that the dose equivalent for stress SPECT using 400
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MBq of a %¥™Tc tracer is only 2—3 mSv, and that stress
echocardiography and cardiac magnetic resonance imag-
ing involve no ionising radiation, CT perfusion is at a sig-
nificant disadvantage. Nevertheless, CT perfusion
performed sequentially after CCTA conveniently avoids the
need for a separate functional test in patients with
obstructive disease, although it creates challenges for an
overstretched CT department. Performing both in-
vestigations in every patient would expose most to un-
necessary radiation whilst taking up valuable scanner
time. On the other hand, targeted use of CT perfusion in
those with obstructive disease would complicate sched-
uling and require all CCTAs to be read immediately. In
practice, the use of computational fluid dynamics to derive
a map of virtual fractional flow reserve from the CCTA
acquisition may be a more practical way of generating
functional information from a CT scanner than CT perfu-
sion, and may be of equivalent value.”

The study offers an interesting insight into the interre-
lationship between stenosis severity, plaque composition,
and physiology. The extent and severity of inducible
ischaemia is known to be a powerful predictor of prognosis
in patients with stable coronary disease, and is a surrogate
for the overall burden of coronary stenoses and hence the
total burden of atheroma; however, the findings of Wang
et al. suggest a more direct link between inducible
ischaemia and the risk of acute myocardial infarction.
Adverse plaque characteristics were almost as sensitive as
CT perfusion for the prediction of vessel-specific ischaemia
on SPECT, albeit with lower specificity; moreover, they
increased the specificity of CCTA. The suggestion of a direct
link between the physiological significance of a luminal
stenosis and its plaque composition (and hence its risk of
becoming wunstable) is consistent with previous
observations.®

The study of Wang et al. reminds us of the complex
interplay between coronary anatomy, physiology, and

plaque composition. All three types of information can now
be provided by a CT scanner, although it remains to be seen
whether the addition of CT perfusion to CCTA is realistic in
clinical practice.
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