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In the 16th century, the astronomer Nicolas Coper-
nicus created a new paradigm when he described the
rotation of the earth on its axis and its orbit of the sun.
In De Revolutionibus, he described this new concept
as “A fundamental change in the way of thinking or
looking at a work or concept.”1

Revolutionary concepts do not often arise in medici-
ne. However, they are fundamental to its progress. In
1958, Mason Sones performed the first coronary an-
giogram and opened a new frontier in modern cardio-
logy.2 Soon after, coronary angiography opened the
way for the development of cardiovascular surgery
and, eventually, percutaneous revascularization. 

Nowadays, noninvasive diagnosis of coronary artery
disease by computed tomography (CT) represents a
new frontier. Current technological advances allow 3-
dimensional image acquisition of coronary artery ana-
tomy with a temporal resolution of 100-220 ms and a
spatial resolution of 0.6 mm. Various studies to assess
the efficacy of CT for detecting coronary obstructions
of greater than 50% have reported a high diagnostic
sensitivity (72%-95%) and specificity (85%-100%).3-7

In addition, recent studies indicate that, similar to in-
travascular ultrasound, CT can offer information re-
garding the composition of atherosclerotic plaques.8

Adopting this technology into clinical practice could
have various significant implications. The possibility
of being able to use CT to obtain information on coro-
nary artery anatomy noninvasively and inexpensively
provides us with an opportunity to assess a larger

number of patients at risk from coronary artery disea-
se. At the same time, the implementation of CT as a
diagnostic technique could limit the inappropriate use
of invasive catheterization and restrict its application
to patients with a high probability of requiring inter-
vention.

In this issue of REVISTA ESPAÑOLA DE CARDIOLOGÍA,
Trigo Bautista et al9 evaluate the usefulness of CT in
the assessment of coronary artery bypass grafts. In 38
patients who had undergone surgical revascularization,
the authors demonstrate a sensitivity of 92% and a
specificity of 97% for the detection of more than 50%
stenosis of the bypass grafts. The results of this study
are similar to other recently published results using
16-detector CT.10 One of the advantages of the new
generation of 16-detector CT scanners is the capacity
to acquire images within a total time period of 25-35
seconds. This reduced acquisition time limits the num-
ber of artifacts caused by respiratory movement and
improves image quality by allowing the injection rate
for the contrast agent to be increased. Currently, 32 to
64-detector scanners allow the acquisition time to be
reduced to less than 15 seconds and the dose of con-
trast agent to be reduced to less than 100 mL.

It is of particular interest to note that in the study
of Trigo Bautista et al9 it was possible to visualize
109 (93%) of the 117 reported bypass grafts by CT.
In contrast, invasive coronary angiography was only
able to detect 89 (86%). It is sometimes difficult to
locate the origin of coronary artery bypass grafts and
explore them selectively in the catheterization labo-
ratory. In patients with various bypass grafts, the du-
ration of the procedure, the use of a contrast agent,
and the risk of vascular complications can increase
considerably. CT offers a number of advantages over
angiography for the assessment of coronary artery
bypass grafts. Firstly, in theory, CT eliminates embo-
lic complications, which are more common in these
patients. Secondly, CT allows the ascending aorta
and the proximity of the right ventricle to the chest
wall to be assessed along with the condition of the
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thoracic arteries in patients in who repeat revascula-
rization is considered. Thirdly, CT can be used to
establish the presence of thrombi and the extent of
calcification in the wall of the bypass graft. This in-
formation can be useful in determining the risk of an
intervention.

Nevertheless, we should recognize that there are
certain limitations and disadvantages associated with
the use of CT to assess coronary artery bypass grafts.
The diagnostic accuracy of the technique depends
upon the quality of the images. This could be a limita-
tion in patients who are obese, have a high heart rate
or arrhythmias, present extensive calcification of the
coronary arteries, or who are unable to sustain a pro-
longed single-breath hold. In fact, few studies have re-
ported results obtained from consecutive patients, sug-
gesting a bias in patient selection. In patients who are
symptomatic or show evidence of ischemia, CT allows
an assessment to be made of whether the bypass grafts
are obstructed. However, in many cases it is impossi-
ble to accurately assess the distal anastomosis10 or the
condition of the native coronary arteries, since these
normally have a smaller diameter and a high degree of
calcification. In patients with acute symptoms and by-
pass graft obstruction, the use of CT prior to percuta-
neous revascularization could increase the risk of acu-
te renal failure due to the double dose of contrast
agent. In the series of Trigo Bautista et al,9 1 patient
developed acute renal failure. Given these limitations,
it would be prudent to restrict the use of CT for the as-
sessment of bypass grafts to patients with normal kid-
ney function, who are in sinus rhythm, do not have a
history of allergy to contrast agents, and who present
stable symptoms.

It is also important to recognize that, as with inva-
sive coronary angiography, the anatomic information
provided by CT does not substitute the value of ergo-
metry and imaging during exercise. Despite the fact
that these techniques have a low sensitivity for the
detection of bypass graft obstruction, they remain
useful to establish the presence or absence of ische-
mia. A significant number of patients who have un-
dergone revascularization develop obstruction of the
bypass graft following surgery but establish collate-
ral flow. We should remember that there is no evi-
dence that repeat revascularization in these patients
is beneficial in the absence of ischemia. Other pa-
tients develop diffuse disease in multiple bypass
grafts and in the native coronary arteries. In these ca-
ses, imaging techniques allow areas of ischemia to be
identified and guide revascularization. Finally, va-
rious studies have shown that the results of ergo-
metry and imaging of perfusion and contractility un-
der stress have a greater prognostic value than the
results of coronary angiography. Consequently, the
use of CT is not justified in asymptomatic patients
who do not present evidence of ischemia.

Finally, we should bear in mind that although CT is
a noninvasive technique, there are risks associated
with its use. In addition to the risk of anaphylactic re-
action and renal failure associated with the use of iodi-
nated contrast agents, CT requires relatively high do-
ses of ionizing radiation. A typical study of the native
coronary arteries exposes patients to a dose of 6-12
mSv. It has been estimated that this exposure could in-
crease the risk of cancer by 1:2000. The exposure is
even higher in studies of coronary artery bypass grafts
since they require a larger coverage. Therefore, it is
important to compare the potential benefit with the
risk and avoid indiscriminate use of this technique.

There are clear situations in which CT is preferable
to invasive coronary angiography. For instance, in pa-
tients with acute aortic dissection, CT can be used to
define that anatomy of the coronary arteries, removing
the need for catheterization prior to surgery. In patients
with peripheral vascular disease or with a prior history
of embolism, the use of CT can prevent vascular com-
plications. Scanners with 32-64 detectors offer the
possibility of simultaneously assessing the coronary
arteries, the aorta, and the carotid arteries; this could
be extremely useful in patients with vascular disease
in whom repeat revascularization is considered.

Without doubt, multislice CT has opened a new
frontier in the diagnosis of coronary artery disease.
The technology continues to advance rapidly, and it is
anticipated that current limitations will gradually be
overcome. Future studies should assess the optimal
way in which to incorporate this new technology into
clinical practice. We anxiously await the results.
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