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Fig. 1. A healthy 28-year-old man. Partial maximum intensity projection allowed excellent
demonstration of each coronary artery branch. Axial source image, right coronary artery, left an-
terior descending artery, and left circumflex artery were shown in the order from left upper to

right lower column.
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Fig. 2. 83-year-old woman with recently developed chest pain. Significant proximal segment of
left anterior descending artery and left circumflex artery (arrows) depicted on conventional cor-
onary angiogram (left) could be demonstrated on MR images (right).
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Coronary Artery Visualization by Breath-hold Gadolinium-enhanced
3D MR Angiography with Peripheral Pulse Triggering

Tadashi NAKANISHI, Ryoichiro HATA, Kenichi FUukawmi,
Akihisa TAMURA, Kanji MATSUURA, Kenji MIYASAKA,
Minako KoHATA, Toshio Kajima, Katsuhide ITO

Department of Radiology, Hivoshima University School of Medicine
1-2-3 Kasumi, Minami-ku, Hiroshima 734-8551

Three-dimensional gradient echo sequence with ECG or pulse gating can be performed within a
reasonable breath-holding time due to shorter TR and TE. In this study, our initial experience of
gadolinium-enhanced three-dimensional gradient echo sequence with peripheral pulse triggering for
coronary artery imaging is presented. Ten healthy volunteers and 3 patients with ischemic heart dis-
ease were imaged with a 1.5 tesla MR imager. Peripheral pulse was used for cardiac triggering with
300 ms trigger delay from the peak of each pulse. Image acquisition was started after a volume of
15-20 ml of gadolinium chelate was injected during 20 heart beats. Three-dimensional MR images
on axial planes were acquired in supine position, with phased array body coil (2 mm section thick-
ness with 1 mm overlap, 36 slices, 256 x 96 matrix, 34-40 % 17-20 cm FOV). Spectral inversion
recovery pulse was employed for fat suppression.

Every examination was finished within 20 minutes. Good quality in the source image was obtained
with minimum artifacts. Coronary arteries were easily visualized with partial maximum intensity
projection. The mean length of coronary arteries visualized with one partial MIP image was 72 mm
for the right coronary artery, 74 mm for the left anterior descending artery, and 56 mm for the left
circumflex artery. Depiction of coronary artery stenosis was possible in 3 out of 4 branches in 3
patients using this method. Although obtained spatial resolution is limited due to breath-holding,
this method might be feasible for assessment of coronary artery stenosis if further technical develop-
ment can solve current problems. Breath-hold gadolinium-enhanced three-dimensional MR coronary
angiography is useful in that volumetric data sets with high vessel contrast can be obtained within a
short time.
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