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While invasive imaging techniques, especially selective con-
ventional coronary angiography, will remain vital to plan-
ning and guiding catheter-based and surgical treatment of
significantly stenotic coronary lesions, the comprehensive
and serial assessment of asymptomatic or minimally symp-
tomatic stages of coronary artery disease (CAD) for preven-
tive purposes will eventually need to rely on noninvasive
imaging techniques. Cardiovascular imaging with tomo-
graphic modalities, including computed tomography (CT)
and magnetic resonance imaging, has great potential for pro-
viding valuable information. This review article will describe
the current and future role of cardiac CT, and in particular

that of multi–detector row CT, for imaging of atherosclerotic
and other pathologic changes of the coronary arteries. It will
describe how tomographic coronary imaging may eventual-
ly supplement traditional angiographic techniques in under-
standing the patterns of atherosclerotic CAD development.

The socioeconomic importance of heart disease provides
considerable motivation for development of radiologic tools
for noninvasive imaging of the coronary arteries. Current
computed tomographic (CT) techniques combine high
speed and spatial resolution with sophisticated electrocar-
diographic synchronization and robustness of use.
Application of these modalities for evaluation of coronary
artery disease is a topic of active current research.
Coronary artery calcium measurements with different CT
techniques have been used for determining the risk of coro-
nary events, but the exact role of this marker for cardiac risk
stratification remains unclear pending results of population-
based studies. Contrast material–enhanced CT coronary
angiography has become an established clinical indication
for some scenarios (eg, coronary artery anomalies, bypass
patency, surgical planning). With current technology, the
accuracy of CT coronary angiography for detection of coro-

nary artery stenoses appears promising enough to warrant
pursuit of this application, but sensitivity is still not high
enough for routine diagnostic needs. The high negative pre-
dictive value of a normal CT coronary angiogram, however,
may be useful for reliable exclusion of coronary artery steno-
sis. The cross-sectional nature of CT may allow noninvasive
assessment of the coronary artery wall. Use of contrast-
enhanced CT coronary angiography for detection, character-
ization, and quantification of atherosclerotic changes and
total disease burden in coronary arteries as a potential tool
for cardiac risk stratification is currently being investigated. 
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One concern after rectal cancer surgery is the high local
recurrence rate. Randomized trials have shown that the best
local control rate for rectal cancer patients as a group is
achieved after a short course of radiation therapy followed
by optimal surgery. It is debatable, however, whether all
patients with rectal cancer should undergo preoperative radi-
ation therapy. Preoperative identification of those most like-
ly to benefit from neoadjuvant therapy is important.
Therefore, the challenge for preoperative imaging in rectal
cancer is to determine subgroups of patients with different
risks for recurrence: those with superficial tumors, who can
be treated with surgery alone; those with operable tumors
and a wide circumferential resection margin, who can be
treated with a short course of radiation therapy followed by
total mesorectal excision; and those with advanced cancer
and a close or involved resection margin, who require a long
course of radiation therapy, with or without chemotherapy,
and extensive surgery. So far, there is no consensus on the

role of diagnostic imaging (endorectal ultrasonography,
computed tomography, and magnetic resonance [MR] imag-
ing) in the care of patients with primary rectal cancer.
Preoperative staging has long relied on digital examination
alone, which indicates that it has been difficult to achieve
accuracy levels high enough for clinical decision making
with preoperative imaging. In this review, the relevance of
preoperative imaging in staging the local extent of primary
rectal cancer will be discussed. Research on various imaging
modalities, with an emphasis on MR, will be discussed under
four main headings that address the most relevant aspects of
local spread of rectal tumors: T stage, circumferential resec-
tion margin, locally advanced rectal cancer, and N stage. 
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The technology used for magnetic resonance (MR) proce-
dures has evolved continuously during the past 20 years,
yielding MR systems with stronger static magnetic fields,
faster and stronger gradient magnetic fields, and more pow-
erful radiofrequency transmission coils. Most reported cases
of MR-related injuries and the few fatalities that have
occurred have apparently been the result of failure to follow
safety guidelines or of use of inappropriate or outdated infor-
mation related to the safety aspects of biomedical implants
and devices. To prevent accidents in the MR environment,
therefore, it is necessary to revise information on biologic
effects and safety according to changes that have occurred in

MR technology and with regard to current guidelines for
biomedical implants and devices. This review provides an
overview of and update on MR biologic effects, discusses
new or controversial MR safety topics and issues, presents
evidence-based guidelines to ensure safety for patients and
staff, and describes safety information for various implants
and devices that have recently undergone evaluation.
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