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Fig.1. Mitral regurgitation. Transverse cine MRI systolic views showing posteriorly directed flow void in a
patient with anterior leaflet prolapse (a), anteriorly directed flow void in a patient with posterior leaflet
prolapse (b), and centrally localized flow void in a patient with rheumatic mitral regurgitation (c).

Fig.2. Schematic transverse cine MRI

systolic views. Flow void in a patient

systolic phase with anterior leaflet prolapse directs
toward posterior and caudal portion of

early mid late left atrium, whereas flow void in a
patient with posterior leaflet prolapse
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opening of the
mitral valve

max.

Fig.3. Volume indexes of left atrium
(LA) and flow void (FV) obtained from
a patient with mitral valve prolapse.
Left atrial volume index is maximum at
end-systole. Flow void occurs through
systole and is maximum at mid-systole
in this subject.
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Fig.4. Graphs showing relationship of
maximum flow void volume index and
durarion of flow void in systole (a) and
relationship of maximum flow void

o volume index and timing of maximum
flow void (b) in patients with mitral
valve prolapse. ED=end diastole ; ES=
end systole.
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Fig.5. Transverse cine MRI systolic views in a
patient with rheumatic mitral regurgitation before
(a) and after (b) administration of nifedipine
(10mg sublingually). Blood pressure was reduced
from 140/76 to 110/66mmHg and 20% reduction of
maximum flow void area was observed after the
administration of nifedipine.
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Fig.6. Relationship between maximum

flow void volume index and maximum
r =0.84 P <0.01
y =0.93x + 50 i -
n =33 MVP. r=correlation coefficient. n=

o left atrial volume index in patients with

200 number of cases.
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Fig.7. a) Graph showing maximum flow void vol-
2507 ume index for subjects of MVP without complica-
A tion (A) and with atrial fibrillation A, history of
congestive heart failure [], or both B (B), b)
Graph showing maximum left atrial volume index
2001 for A and B.
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Fig.8. Transverse cine MR images of
MVP obtained at three months periods
after onset of chordal rupture. Flow
void occupies the whole left atrium
during systole. Numbers represent delay
time after R wave of ECG (msec).

Fig.9. Individual values of maximum
flow void index for groups with mild,
moderate or severe mitral regurgitation
determined by color Doppler flow imag-
ing. O =mitral valve prolapse. ® =rheu-
matic mitral regurgitation. Bars show
mean and standard deviation for
patients with mitral valve prolapse.
Considerable overlap is seen between
groups.
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This study was undertaken to assess the ability of cine MR imaging to evaluate the direction,
timing, and severity of mitral regurgitation in patients with mitral valve prolapse (MVP).

The population of this study was 33 patients with MVP diagnosed by two-dimensional
echocardiography and 10 patients with rheumatic mitral valve disease (MSR) for comparison.
7 patients with MVP and 5 with MSR had atrial fibrillation and/or history of congestive heart
failure as complications. Mitral regurgitation was graded for severity by color Doppler flow
imaging in all patients. Direction and size of systolic flow void in the left atrium were analyzed
by contiguous multilevel cine MR images and the maximum volumes of flow void and left atrium
were measured.

Although flow void was found at the center of the left atrium in most of MSR, it was often
directed along the postero-caudal atrial wall in anterior leaflet prolapse and along the antero-
cranial atrial wall in posterior leaflet prolpase. In MVP, the maximum volume of flow void was
often seen in late systole. The maximum volume of flow void and that of left atrium were
significantly larger in patients with atrial fibrillation and/or history of congestive heart failure.
The length and volume of flow void were increased with clinical severity and degree of
regurgitation determined by color Doppler flow imaging.

Thus cine MR imaging provides a useful means for detection and semiquantitative evaluation
of mitral regurgitation in subjects with MVP.



