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Imaging
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A 62-year-old woman with mitral regurgitation (MR) underwent cardiac magnetic resonance (CMR)
and dobutamine stress CMR imaging, a widely used method to analyze left ventricular function and
MR volumes. During dobutamine provocation at escalating doses, the left ventricular end-diastolic
diameter (LVEDD) decreased, with a corresponding decrease in MR. At peak dobutamine dose, the
LVEDD further decreased, with near complete relief of MR. Upon cessation of dobutamine provocation,
the MR returned to predobutamine level. This case thereby demonstrates that MR may be reversible
under certain conditions.
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Mitral valve regurgitation (MR) is a common
valve abnormality, usually associated with dilation
of the left atrium and left ventricle. The fluid flux
becomes turbulent, and may affect blood con-
stituents such as the platelets or the red blood
cells. It is usually assessed by echocardiography,
which provides measures of the cardiac cham-
bers and also important information concerning
the regurgitated blood flux.1 On the other hand,
magnetic resonance imaging (MRI) is increasingly
recognized as a valuable tool for the study of the
mitral valvular and subvalvular aparatus, as well as
the cardiac chamber diameters. It also provides a
functional assessment and measurements of the
regurgitant volume and fraction.1 Here we de-
scribe a case of an atypical response on an MR
patient during a dobutamine stress cardiac MRI.

Case Report:
A 62-year-old woman presented to our hospital
for surgical evaluation of MR by the cardiovas-
cular thoracic surgery staff. She had a history of
atypical chest pain and dyspnea on exertion. She
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underwent a transesophageal echocardiogram,
which demonstrated a small torn secondary chor-
dae tendineae believed to be complicating her
known mitral valve prolapse. The estimated ejec-
tion fraction was 60%. Additionally, there was se-
vere right atrial dilation and moderate left atrial
dilation, with mild anterior and posterior leaflet
mitral valve prolapse. Cardiac catheterization re-
vealed normal coronary arteries. She underwent
cardiac magnetic resonance (CMR) imaging to
better characterize systolic function and mitral
apparatus, as well as etiology for her atypi-
cal chest pain, during stress dobutamine CMR
imaging.

Spin echo and steady state free precession
images were performed on a 1.5T MRI scanner
(HD EXCITE; GE, Milwaukee, WI, USA). The im-
ages revealed normal left ventricular size and sys-
tolic function. A dobutamine stress CMR protocol
was performed (Tables I and II). The mitral re-
gurgitation severity was assessed by qualitative
analyses with a subjective visualization of the jet
area in left atrium and the quantitative analyses
was performed following the stratification: mild
< 30 mL; moderate ≥ 30 mL and ≤ 59 mL; severe
≥ 59 mL.2

At baseline, the left ventricle was top normal
size with mild mitral valve prolapse, but moder-
ately restricted chordae tendineae. It also showed
a moderate (2–3+) MR in visual analyses, and
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TABLE I

Measurements Pre- and Postdobutamine
Infusions—Horizontal Long Axis (Three-Chamber View)

ANN AL PL TAR TAN TH

Base 35.6 26.5 10.2 78 137 4.8
20

∗
37.8 30.7 6.7 53 146 4.3

40
∗

35.4 27.9 8.5 26 141 3.8

∗mcg/kg/min of dobutamine.
ANN = annulus (mm); AL = anterior leaflet length (mm); PL
= posterior leaflet length; TAR = tenting area (mm2); TA =
tenting angle (◦); TH = tenting high.

TABLE II

Other Data Comparing Resting and Stress Phases

MRS LVEDD LVESD EF RV RF

Base +2 50.7 29 60 36 44
40

∗
Trace 41.5 19.6 75 8 13

∗mcg/kg/min of dobutamine.
MRS = mitral regurgitation severity; LVEDD = left ventri-
cle end-diastole diameter (mm); LVESD = left ventricle end-
systole diameter (mm); EF = ejection fraction (%); RV = re-
gurgitant volume (mL); RF = regurgitant fraction (%).

severe at phase velocity mapping. During dobu-
tamine provocation at intermediate dose (20
mcg/kg/min), the left ventricular end-diastolic di-
ameter (LVEDD) decreased, with a correspond-
ing decrease in MR, while the LV became hy-
perdynamic. At peak dose (40 mcg/kg/min) the
LVEDD diameter further decreased, with near
complete relief of MR. Upon cessation of dobu-
tamine provocation, the MR returned to the initial
level (Fig. 1).

Discussion:
The evaluation, extent, and etiology of MR can be
performed by CMR. Via dobutamine stress MRI,
insights into the mechanism of MR can be clarified
analogous to that of dobutamine stress echocar-
diogram. The CMR exam has been shown to be
an important tool to depict the mitral valve and
subvalvular apparatus,3–5 and is widely used to
analyze LV function and MR volumes.

Typically, with dobutamine stress testing the
mitral regurgitation worsens as in mitral valve
prolapse, due to the pressure gradient increase
between the left ventricle and the left atrium.
Nevertheless, in some cases with significant mitral
apparatus preservation, MR can potentially im-
prove. Reports on the literature support the idea
that the decrease in MR volume is caused by a
marked reduction on the orifice of regurgitation.6
In this case, likely due to improving ventricular
geometry in the setting of restricted subvalvu-
lar apparatus, the MR disappeared due to relax-
ation of the restricted chordae tendineae concur-
rent with decreasing LVEDD and left ventricular
end-systolic diameter (LVESD). This resulted in an
improved LV/mitral valve apparatus orientation,
improved coaptation plane, and an increased
tenting angle, all translating into absence of MR
at peak stress. Also, as noted in Table I, tenting
area and tenting angle improved during stress,
with an important reduction of the tenting area
and annulus diameter and increase of the tenting
angle.

The most suitable view to measure mitral
geometry is the three-chamber view. The two-
chamber view is not suitable for the tenting area,
tenting angle, and tenting high measurements.
This view can show a blend of scallops from
both leaflets: it can show the anterior and central

Figure 1. A. Vertical long axis (two-chamber view), note the significant mitral regurgitation; B. horizontal long axis (three-
chamber view), note the mitral regurgitation regression meanwhile the ventricle geometry becomes shorter; C. horizontal long
axis (three-chamber view), note the near complete relief of mitral regurgitation.
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scallops of the anterior leaflet or the anterior scal-
lop of the posterior leaflet or even the anterior,
central, and posterior of one leaflet.

Heinle et al. showed improvement in MR
when there is left ventricular dysfunction during
echocardiogram stress test.7 The same findings
were demonstrated by Sonoda and colleagues,
who noticed that dobutamine stress testing might
decrease MR regurgitation flow/beat, regardless
of etiology,8 unless it was due to ischemia or in-
farct.

Although indications for CMR MR assessment
nowadays are only for those patients without an
adequate echocardiographic view, the evaluation
of MR patients with cardiac CMR could be a
map for individual geometry, thereby clarifying
the appropriate treatment. Patients with a tent-
ing area >1.6 mm2, for instance, could benefit
from such evaluation and avoid an unsuccessful
valvuloplasty.9

In conclusion, in this case we hereby show
that CMR imaging appears to have sensitivity
in determining the underlying etiology of MR.
Furthermore, we demonstrated that dobutamine
provocation is an important tool delineating the
behavior of the LV and valvular and subvalvular
apparatus and, on occasion, providing an alterna-
tive explanation to underlying pathology of mitral
regurgitation. Otherwise, the role of CMR imag-
ing in MR patients is yet to be fully defined, in-

cluding its potential contributions for diagnosis,
physiopathology, and even decision making.
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