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Parachute mitral valve assessed by cardiac
magnetic resonance
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Abstract: Parachute mitral valve (PMV) is a congenital cardiac malformation where typically all tendons chordae converge and insert into one major
papillary muscle. We report the case of 27-year-old man affected by Hodgkin’s lymphoma-mixed cellularity subtype with polychemotherapy
treatment and Barrett’s esophagus who came to our attention for routine echocardiographic exam and evaluation of left ventricular function. In the
presence of normal left ventricular systolic function and mild-moderate mitral regurgitation, a careful examination of mitral apparatus showed a single
papillary muscle suspected for PMV. In the presence of Barrett’s esophagus, the patient was further assessed cardiac magnetic resonance (CMR) that
confirmed the diagnosis of PMV and excluded other associated congenital anomalies. Despite the rare incidence of PMV and a diagnosis generally
based on transesophageal echocardiography, CMR could represent a useful tool, in selected cases, to confirm the diagnosis of PMV, identify other

possible congenital anomalies, and assess ventricular and valvular function.
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Background

Parachute mitral valve (PMV) is a congenital cardiac
malformation where typically all chordae tendineae con-
verge and insert into one major papillary muscle. This
malformation also grouped the cases of two papillary
muscles that are too close creating the same hemody-
namic effect of single muscle [1, 2] or where there is a
dominant papillary muscle with its tip reaching to the
valve leaflets generally named as parachute-like asym-
metric mitral valve [3]. All these conditions restrict the
motion of leaflets and obstruct the blood flow into the
left ventricle during diastole causing mitral stenosis or,
less commonly, mitral regurgitation. Usually, the anom-
aly is detected in infants and young children; adult
presentation is extremely rare and is generally mild in
terms of mitral stenosis [4].

Case Report

We report the case of 27-year-old man affected by
Hodgkin’s lymphoma-mixed cellularity subtype with
polychemotherapy treatment and Barrett’s esophagus
who came to our attention for routine echocardiographic
exam and evaluation of left ventricular function. The
patient did not report any dyspnea. In the presence of
normal left ventricular systolic function and mild-
moderate mitral regurgitation (Fig. 1), a careful exami-
nation of mitral apparatus showed a single papillary
muscle, unusually located between anterolateral and
posteromedial papillary muscles normal position, larger
than normal: the aspect was extremely suspect for PMV
(Fig. 1b). Mild mitral valve prolapse was also present.
Indexed left ventricular end-diastolic volume was
68 ml/m?, left ventricular ejection fraction 60%, and
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Fig. 1. (a) Mild-moderate mitral regurgitation with asymmetric

jet. (b) Single papillary muscle located between anterolat-
eral and posteromedial papillary muscles usual position.
(c) Cardiac magnetic resonance confirming the presence
of a single papillary muscle

left atrium diameter 41 mm (anteroposterior diameter).
For further assessment, the patient was referred for car-
diac magnetic resonance (CMR) because of the presence
of Barrett’s esophagus, which confirmed the diagnosis of
PMYV and excluded other associated congenital anomalies
(Fig. Ic). No sign of aortic coarctation was found.
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Discussion

PMV is a rare cardiac congenital malformation that is
typically diagnosed in childhood and not unusually asso-
ciated with other congenital malformations and obstruc-
tion of left chambers; this condition, known as Shone’s
syndrome, includes supravalvular ring of the left atrium,
subaortic stenosis, and coarctation of the aorta. PMV
could be associated with other congenital malformations
with different rates: aortic coarctation (68%), atrial septal
defect (54%), ventricular septal defect (46%), aortic valve
stenosis (32%), subaortic stenosis (20%), and left ventric-
ular hypoplasia (19%) [5]. The finding of PMV in adults is
rare and often following the clinical diagnosis to mitral
stenosis or regurgitation; sometimes, the diagnosis could
be an occasional finding.

Rim et al. showed that PMV may severely wrinkle
leaflets narrowing interchordal spaces at peak systole,
compared to those of the normal MV. Furthermore,
there is a complex leaflet coaptation with flatter leaflets
deformation and a smaller orifice-to-annulus ratio [6].
All these abnormalities are the cause of mitral stenosis
and/or regurgitation in patients with PMV.

In our clinical case, the presence of mitral regurgitation
without stenosis is probably the expression of the partic-
ular position of papillary muscle that was located closer to
ventricular apex than normal; therefore, more elongated
tendinous chordae permit a greater excursion of mitral
leaflets without valve stenosis.

The diagnosis of this rare congenital malformation is
generally suspected with transthoracic echocardiography
and confirmed by transesophageal echocardiogram. In
our case, CMR was extremely useful for the confirmation
of PMV, given the presence of Barrett’s esophagus that
usually contraindicates invasive transesophageal examina-
tions. Nevertheless, even in the absence of any contrain-
dication to invasive examinations, CMR may add further
information on ventricular dimension, systolic function,
degree of mitral regurgitation, and other possible associ-
ated congenital abnormalities.

Conclusion

Despite the rare incidence of PMV and a diagnosis gener-
ally based on transesophageal echocardiography, CMR
could represent a useful tool, in selected cases, to confirm
the diagnosis of PMV, identify other possible congenital
anomalies, and assess ventricular and valvular function.
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