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320-Row Coronary CT Angiography

Curved planar reformation of the right coronary artery (RCA) performed using
the new 320-row computed tomography (CT) scanner demonstrates predomi-
nately calcified atherosclerotic changes in the proximal RCA (white arrow).
From Rybicki et al. (3), with permission.

CT. First-pass myocardial hypoenhancement, which can
be seen during routine coronary computed tomography
angiography (CTA), may be of value for the diagnosis of
MI. Lessick et al. (7) evaluated 72 patients with acute chest
pain who underwent CTA, and correlated first-pass myo-
cardial hypoenhancement with the clinical diagnosis of MI.
Three patients had to be excluded owing to excessive
artifact; in the remaining 69 patients, CT demonstrated
moderate accuracy, with 67% sensitivity (33 of 49) and 85%
specificity (17 of 20) for the presence of infarction by clinical
criteria (Fig. 4).

CT-SPECT. Henneman et al. (8) compared the same
technique—hypoenhancement on early (first-pass) CT im-
ages—with SPECT tetrofosmin imaging in 69 patients
with previous MI and found that CT detected more infarcts
than SPECT; semiquantitative infarct scores using the 2
techniques correlated closely (r = 0.93).

A different technique—delayed myocardial hyperen-
hancement CT—is also promising. Chiou et al. (9) per-
formed delayed enhancement CT, SPECT thallium, and
dobutamine echocardiography on 116 patients with recent
MI. The CT imaging identified MI in 97 (96%) patients,
compared with 88 (87%) patients by SPECT thallium.
Using a pre-defined threshold of 50% segmental involve-
ment by CT, there was modest concordance between CT
and SPECT thallium (kappa = 0.55) and dobutamine echo
(kappa = 0.50). Sato et al. (10) found that the presence and
transmural extent of delayed enhancement in 52 patients
with acute MI predicted poorer recovery of function and
increased LV dilatation after revascularization.

m Comprehensive Chest Pain Evaluation

strating a low-attenuation defect and corresponding dyskinesia of the anterior
left ventricular wall (black arrows), characteristic of myocardial infarction.
Curved planar reformation of the left anterior descending coronary artery (C)

sel. From Johnson et al. (4), with permission.

Short-axis computed tomography images in diastole and systole (A, B) demon-

shows a patent proximal stent (white arrow) and reperfusion of the distal ves-
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m Outcomes With PET-Guided Therapy

Survival free of cardiovascular death, myocardial infarction, or hospital stay for
cardiac cause within 1 year of randomization in the first large randomized trial
of a positron emission tomography (PET)-guided approach to management of
patients with coronary disease and severe left ventricular dysfunction. Although
the event rate was reduced in the PET arm, this difference was not significant
(relative risk: 0.82, p = 0.16). From Beanlands et al. (6), with permission.

CT-MRI. Nieman et al. (11) compared both first-pass CT
(n = 21) and delayed enhancement CT (n = 15) with MRI
in patients with recent MI. First-pass perfusion defects were
seen in all 21 patients on both CT and MRI but the CT
defect was significantly larger (11 £ 6% of LV myocardium
vs. 7 * 4%). Delayed enhancement was demonstrated on all
15 MRI scans, but on only 11 of 15 CT scans. Three CT
scans could not be evaluated. Contrast-to-noise ratio was
much better with MRI (p < 0.001), suggesting a need for
further research with CT.

Myocardial Infarction Assessment by CT

Short-axis post-contrast computed tomography (CT) images demonstrating a
first-pass transmural perfusion defect in the posterolateral left ventricular wall
(black arrows), characteristic of an acute myocardial infarction. From Lessick
et al. (7), with permission.

m Example of Microvascular Obstruction

Delayed-enhancement magnetic resonance imaging (MRI) scan, in a plane com-
parable to an echocardiographic parasternal long-axis view, shows a rim of
increased signal in the inferolateral wall (black arrows) surrounding a dark,
nonenhancing core (white arrow). The nonenhancing core represents microvas-
cular obstruction. Modified from Nijeveldt et al. (13), with permission.

MRI. In the first international, multicenter trial of delayed
enhancement imaging, Kim et al. (12) randomly allocated
282 patients with acute MI and 284 patients with chronic
MI to different doses of gadolinium. They found the highest
sensitivity (97%) for their highest dose of contrast (0.3
mmol/kg), and the lowest sensitivity (76%) in patients with
acute MI in the lowest tertile of creatine kinase-myocardial
band values, suggesting a lower limit for the detection of MI
by MRI delayed enhancement imaging.

Although the presence of MI can be determined with

delayed enhancement, the severity of the MI seems to be
best measured with MRI-detected microvascular obstruc-
tion. Microvascular obstruction, usually demonstrated as a
central dark region inside an area of delayed enhancement,
is thought to reflect capillary damage, which restricts con-
trast access (Fig. 5) (13). Several studies have validated
MRI-detected microvascular obstruction against coronary
angiography, MRI perfusion, and pathology (Table 1)
(14-18).
MRI-SPECT. In contrast, Nagao et al. (19) validated
201-thallium (201-T1) SPECT and 99m-technetium-
hydroxymethylenediphsphonate (99m-Te-HMDP) SPECT
using MRI-detected microvascular obstruction as the external
standard in 40 patients with reperfused acute MI. Areas with
evidence of infarction by both SPECT radiotracers (namely,
both decreased 201-T1 and increased 99m-Tc-HMDP) cor-
responded to microvascular obstruction on MRI.
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