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Fig. 1. Magnitude (top) and phase difference (bottom) MR images of
the aorta and pulmonary artery acquired with breath-held phase contrast
cine MR sequence in an adult patient with atrial septal defect (ASD).
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Fig. 2. Blood flow curves of the aorta and pulmonary artery measured
with breath-held phase contrast cine MR sequence in an adult patient
with atrial septal defect (ASD). Qp/Qs ratio was 2.0 in this case.
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Fig. 3. Magnitude (left) and phase difference (right) MR images of the
left anterior descending coronary artery in the resting state (a and b) and
during dipryidamole stress (c and d) in a healthy subject acquired with
breath-held phase contrast cine MR imaging. Note that blood flow in the
coronary artery (arrows) is augmented during pharmacological stress.
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Fig. 4. Blood flow velocity curves measured in the left anterior descend-
ing coronary artery in the resting state and during dipryidamole stress
measured on breath-held phase contrast cine MR images. Blood flow in
the coronary artery is increased by factor of more than 2 during phar-
macological stress.
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Fig. 5. The coronary flow velocity reserves measured with breath-held
phase contrast cine MR imaging in the distal sides of PTCA and/or stent
sites in the coronary arteries. Note that the coronary flow velocity
reserve is decreased in the coronary arteries showing restenosis.
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Fig. 6. Blood flow velocity curves measured in the internal mammary artery bypass grafts. In a
patient without significant graft stenosis (A), the diastolic peak velocity is higher than the
systolic peak velocity. In contrast, the diastolic peak velocity is lower than the systolic peak
velocity in a patient with flow limiting stenosis (B).
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Fig. 7. MR flow measurement of the coronary sinus. (a) Definition of
the imaging slice for MR blood flow measurement in the coronary sinus
on a scout MR image. (b) Magnitude images of the coronary sinus. (c)
Phase difference image of the coronary sinus (arrows). (d) Blood flow
curve in the coronary sinus measured by MRI.
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MR Flow Measurements in the Heart and Coronary Vessels

Hajime SAKUMA
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Fast phase contrast cine MR imaging is an emerging application of magnetic resonance (MR)

imaging that can provide noninvasive assessments of blood flow and flow reserve in the human heart

and coronary arteries. Several studies have demonstrated the usefulness of this technique in detect-

ing coronary arterial restenosis after percutaneous revascularization procedures and in assessing

patency and stenosis of coronary artery bypass conduits. MR measurement of coronary sinus blood

flow also allows for noninvasive assessment of global myocardial blood flow. In this chapter, the cur-

rent status and potential clinical applications of MR measurements of blood flow and flow reserve in

the coronary artery, coronary artery bypass graft, and coronary sinus will be presented.
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