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Figure 1 Visualization of a stenosis in the left anterior descending artery with whole-heart coronary MR angiography (1.5T MR
imager and Sch cardiac coils). A and B: Curved multiplanar reconstruction of whole heart coronary MR angiography shows an ex-
centric stenosis with plaque in the left anterior descending (LAD) artery (arrows). C: Invasive X-ray coronary angiography reveals a
stenosis of the proximal LAD artery (56% diameter reduction; arrowhead). (Sakuma H et al. J Am Coll Cardiol, 2006, 48: 1946)
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Figure 2 Whole-heart coronary MR angiography acquired
with a free breathing, steady-state free precession sequence
in a 71-year-old-male with chest pain on effort (1.5T MR
imager and 5ch cardiac coils). A: Curved MPR image of
contrast-enhanced CT coronary angiography acquired with
a 64-slice scanner demonstrated heavy calcification of the
arterial wall in the proximal LAD artery, making it difficult
to evaluate luminal narrowing of the coronary artery. B:
Curved MPR image of free-breathing 3D whole heart coro-
~ nary MR angiography clearly revealed luminal narrowing in
the proximal LAD artery.
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Figure 3 Whole-heart coronary MR angiography
acquired with a free breathing, steady-state free
precession sequence in 75-year-old-male with chest
pain on effort (1.5T MR imager and 32ch cardiac
coils). A and B: Sliding thin slab MIP images clear-
ly depicts the left main coronary artery, LAD artery,
and RCA. No significant stenosis was obserbed on
X-ray coronary angiogram in this patient (not shown).

Figure 4 3.0 tesla whole-heart coronary MR
angiography acquired with a free-breathing 3D-
segmented k-space gradient echo sequence with
fat saturation and T2 preparation in a subject with
a normal coronary artery. A, B and C: Sliding thin
slab MIP images clearly depicts the RCA and the
left main coronary artery, LAD artery and LCX
arteries. At higher field strength, the signal-to-noise
ratio of coronary MR angiography is improved.
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Figure 5 Whole-heart coronary MR an-
giography acquired in a 55-year-old-male
with chest pain on effort by using 3.0T MR
imager and 6¢ch cardiac coils. A: Sliding thin
slab MIP images clearly depicts severe steno-
sis of the proximal LAD artery and diagonal
branchs (arrows). B: Invasive X-ray coronary
angiography reveals a significant stenosis of
the proximal LAD artery (arrowheads).

Figure 6 A 40-year-old-male with chest discomfort on effort. Balanced Turbo-field-echo cine MR images in the diastole (A) and
systole (B) demonstrate hypokinesis in the anteroseptal wall. First-pass contrast-enhanced perfusion MR images with ATP stress
exhibit a hypoperfused region (arrows) in the anteroseptal wall (C: at rest, D: during stress). 3D late contrast enhanced MR image
reveals subendocardial myocardial infarction in the septal wall (E). Hypoperfused region in the myocardium without late contrast
enhancement in the anteroseptal wall indicates myocardial ischemia (D).
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Figure 7 Late contrast-enhanced MR images
in a 45-year-old-male with old myocardial in-
farction acquired with an inversion recovery
3D Turbo-field-echo sequence using SENSE.
A: Horizontal long axis image. B: Short axis
image. Late gadolinium-enhanced MR im-
ages show transmural high signal intensity in
the anteroseptal wall and apex. No myocar-
dial viability was preserved in the infarcted
area.
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In the past several years, the image quality, volume coverage, acquisition speed, and arterial contrast of 3D coronary

MR angiography have been substantially improved with the use of steady-state free precession sequences and parallel
imaging techniques, permitting the acquisition of high-quality 3D MR angiograms encompassing the entire range of
coronary arteries within a reasonably short imaging time. Free-breathing, whole-heart coronary MR angiography is
currently the most commonly used method that can provide visualization of all three major coronary arteries within a single
3D acquisition. Coronary MR angiography is preferable to coronary CT angiography for the detection of coronary artery
disease, because it does not expose patients to radiation or necessitate a rapid injection of iodinated contrast material.
Coronary MR angiography is useful in demonstrating luminal narrowing of the coronary artery due to heavy calcifica-
tion in the atherosclerotic plaque. With further improvements of MR imaging techniques and establishment of a standard-
ized study protocol, coronary MR angiography will play a pivotal role in screening patients with coronary artery disease.
(J Jpn Coll Angiol, 2009, 49: 473-480)
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