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Fig. 1. Fast phase-contrast cine MR images before (upper magnitude

-

and phase-difference images) and after (lower images) dipyridamole in-
jection in a healthy volunteer. Flow in the left anterior descending artery
is indicated as a round dark area on the phase-difference image (arrows).
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Fig. 2. Flow velocity curves in the cardiac cycle be-
fore and after dipyridamole injection in a healthy
volunteer. Diastolic flow velocity increased after
dipyridamole administration by factor of more than 3.
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Fig. 3. Fast phase-contrast cine MR images before (upper magnitude
and phase-difference images) and after (lower images) dipyridamole in-
jection in a patient with significant stenosis in the left anterior descend-

ing artery.
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Fig. 4. Flow velocity curves in the cardiac cycle be-
fore and after dipyridamole injection in a patient with
significant stenosis in the left anterior descending ar-
tery. Diastolic flow velocity increased after dipyrida-
mole administration by factor approximately 1.8 in
this case.
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Fig. 5. Correlation between the CFR ratio
measured by Doppler flow wire during an-
giography and the CFR measured by fast phase-
contrast cine MR imaging in patients with coro-
nary artery disease.
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Fig. 6. Correlation between coronary flow volume measured by transit
time ultrasound flow meter and that measured by fast phase-contrast

cine MR imaging in seven open chest dogs.
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Fig. 7. Volume flow curve in the coronary si-
nus measured by fast phase-contrast cine MR
imaging. Volume flow rate was calculated as a
product of area and mean velocity in the corona-
ry sinus.
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Assessment of Coronary Flow with MR Imaging

Hajime SAKUMA!, Nanaka KawADA!, Yoshiyuki NOMURAL,
Kan TAKEDA!, Tsuyoshi NAKAGAWA!, Munehiro SHIBATA?,
Takeshi NAKANO?

1Department of Radiology and 2First Department of Internal Medicine, Mie University School of Medicine
2-174 Edobashi, Tsu, Mie 514

Physiological significance of coronary artery stenosis can be evaluated by measuring coronary
flow reserve, which is the ratio of maximal hyperemic coronary flow in comparison to the baseline
flow. With recent advances in fast cardiac MR sequences, noninvasive assessment of coronary flow
velocity and flow volume with MR imaging has been made possible. We have used segmented k-
space cine phase-contrast (PC) MR method for measuring coronary blood flow and coronary flow
reserve (CFR). MR measurement of the CFR ratio (1.62+0.50, n=10) in patients with coronary ar-
terial stenosis was significantly lower than those measured in healthy subjects (3.14+0.59, n=38,
p<.01). The CFR measured by MRI demonstrated a good linear correlation with the CFR directly
measured by Doppler flow wire during X-ray angiography (r=0.91, n=14). In addition, MR meas-
urement of flow volume in the coronary sinus and myocardial mass can provide evaluation of blood
flow rate per myocardial mass for the entire left ventricle, which was substantially decreased in
patients with hypertrophic cardiomyopathy. However, temporal and spatial resolution in the current
fast cine PC MR imaging may not be sufficient for precise quantification of the blood flow volume in
the coronary arteries, especially in the right coronary artery. With further refinements in MR
hardware and pulse sequences as well as more clinical experiences, MR imaging can eventually be
an integrated imaging modality for the assessment of both cardiac morphology and function.
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