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Experimental and Clinical Studies of Fast ‘

Three-dimensional MR Imaging of the Heart |
‘ Shuhei Sato

MRI has been utilized since its inception to study the
anatomy and physiology of the heart. However, the sensi-
tivity of MRI to motion has always posed a major challenge
in imaging this organ.

The purpose of this study was to develop a 3D MP-RAGE
technique for the heart, and to apply it clinically. In the ex-
perimental study, data acquisition timing was discussed by
normal volunteers. Changes in magnetization recovery time
affected imaging contrast very little in the phantom study.

Fourteen adults and 21 children were examined. In the
adults, MP-RAGE images were rated as high in quality in
the visual estimation. In the quantitative estimation, the images
provided almost the same anatomical information as those
of cine MRI. In the children, MP-RAGE was useful for cases
of partial anomalous pulmonary venous drainage, particu-
larly in the evaluation of abnormal pulmonary veins.

The 3D MP-RAGE technique was useful in imaging the
heart because it was possible to obtain continuous views in
the same cardiac cycle and to reconstruct views from any
direction after the examination.
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Fig. 1 Diagram of the MP-RAGE sequence. '
After the inversion pulse, rapid gradient-echo images are acquired
throughout the data acquisition loop. After magnetization recov-
ery time, the inversion pulse is repeated.
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Fig. 2 Changes in left ventricular diameter ratio during one cardiac
cycle in 16 normal volunteers, starting from the R peak of electro-
cardiogram. . . :

LVD: left ventricular diameter, EDLVD: end-diastolic left ventricular

diameter.
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Fig. 3 Timing of data acquisition.
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SVC: superior vena cava, IVC: inferior vena cava, INNV: innominate vein,

RA: right atrium, LA: left atrium, RUL: right upper lobe, RML: right middle
lobe, RLL: right lower lobe, LUL: left upper lobe, ASD: atrial septal defect,
PDA: patent ductus arteriosus.
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Fig. 5 Correlation between wall thickness measured by cine MRI and that measured by MP-RAGE in four-chamber images.

A: Lateral wall, B: septal wall. Correlation between wall thickness measured by cine MRI and that measured by MP-RAGE in short axial
images. C: Lateral wall, D: septal wall.
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Fig. 6 A 52-year-old
man with hypertrophic
cardiomyopathy.

A: Source image of MP-
RAGE.

B: Short axial recon-
structed image of MP-
RAGE.

C: Short axial view of
cine MRI.

D: Four-chamber recon-
structed image of MP-
RAGE.

E: Four-chamber view of
cine MRI.

LV: left ventricle, RV:
right ventricle, LA: left
atrium, RA: right atrium.
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Fig. 7 A 9-year-old boy with partial anomalous pulmonary venous drainage.
A: Anomalous veins of the right lower lung field were obscure in the coronal view of SE.

B: Coronal reconstructed image shows the anomalous vein (arrows). The anomalous vein that returns to the inferior vena cava is

also seen (arrowheads).

C: Image created by reforming along the line illustrated in C, which goes through the anomalous vein.

D: Re-reconstructed image shows that the anomalous vein (arrows) returns to the left atrium.
E: Cine MRI of almost the same view shows the anomalous vein (arrows).
LA: left atrium, RA: right atrium.
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