
cusps of equal size, whereas other anatomic patterns, as in our
case, are more difficult to detect. This explains why many cases of
quadricuspid aortic valves are still occasional surgical or necropsy
findings.4,5

In our patient, a quadricuspid aortic valve, which may be
identified as type C according to the Hurwitz–Roberts classifica-
tion,1 was associated with a hypoplastic aortic annulus. This find-
ing, not previously recognized even in a comprehensive review,4

required a more technically demanding surgical procedure. The
present case illustrates such an unusual combination, indicating
that occasionally a quadricuspid aortic valve may be part of a more
complex pathologic condition of the left ventricular outflow tract.
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Repair for a duplicate mitral valve with torn chordae
Kohei Ando, MD, Yukihiro Tomita, MD, Munetaka Masuda, MD, Atsuhiro Nakashima, MD, and Ryuji Tominaga, MD,
Fukuoka, Japan

Aduplicate mitral valve is especially uncommon in pa-
tients with double-orifice mitral valve (DOMV).1 We
herein report a case demonstrating an isolated dupli-
cate mitral valve with a torn chordae in which mitral

valvuloplasty was undertaken successfully.

Clinical Summary
A 46-year-old male patient with severe mitral regurgitation (MR)
was admitted to our department. He had had dyspnea for 5 months,
which had gradually worsened over time. A regurgitant systolic
murmur, grade 4/6, was audible at the apex. Left ventricular
angiography showed severe grade 4/4 MR. An echocardiogram
indicated a diagnosis of torn chordae at the posteromedial scallop
of the posterior mitral leaflet.

A preoperative Doppler echocardiogram showed the area of the
two mitral orifices to measure 5.5 cm2 in size on the posteromedial
side and 2.4 cm2 in size on the anterolateral side (Figure 1). Severe
MR caused by torn chordae was found only from the lateral mitral
valve. The tissue separating the two orifices looked stiff, in con-
trast to the fibrous string connecting the two leaflets. The chordae
of the two mitral valves were folded into each of the papillary

muscles, on the posteromedial and anterolateral sides. As a result,
the two mitral valves seemed to be independent of each other,
including the subvalvular apparatus. Other findings were as fol-
lows: the left ventricular ejection fraction was 59% and the tricus-
pid regurgitation was grade 2.
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Figure 1. Two-dimensional echocardiogram showing duplicate
mitral valve. Short-axis view of left ventricle. Two mitral valve
orifices are shown. The posteromedial orifice (large arrow) is
larger than the anterolateral one (small arrow). Right ventricular
overload is also observed (flattening of ventricular septal wall).
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Through a median sternotomy, cardiopulmonary bypass with
mild hypothermia (34°C) was instituted. After induction of cardiac
arrest, the left atrial cavity was exposed through the superior
transseptal approach. On inspection, each mitral valve was found
to consist of a stiff annulus (Figure 2). The intact mitral valve on
the posteromedial side seemed sufficiently large and a 29-mm sizer
could pass through it. We therefore judged that the mitral valve
could be repaired by direct closure of the lateral mitral valve alone.
After the direct closure of the anterolateral orifice, the closed
orifice was covered with an autologous pericardial patch to rein-
force the closure. Sometimes, after such a repair, another un-
touched valve is accidentally damaged or disrupted and the coap-
tation changes of such a valve may thus cause iatrogenic
regurgitation.2 Therefore, before closing the left atrial cavity, we
filled the left ventricular cavity with cold saline again to ensure
that regurgitation through the mitral valve was absent. Intraoper-
ative transesophageal echocardiography showed no MR, and it
therefore provided us with evidence of a successful repair.

Thereafter, the postoperative recovery was uneventful. At dis-
charge, a postoperative transthoracic echocardiogram showed no
MR. Left ventricular inflow peak velocity was 109 cm/s. Mitral
valve area was 2.59 cm2 calculated from pressure half-time. The
cardiac index was 2.8 L · min�1 · m�2. Furthermore, similar
echocardiographic results were obtained (trivial MR, mitral valve
area 2.47 cm2, inflow peak velocity 109 cm/s) 1 year after the
operation. The patient was carefully followed up and has been
doing well (New York Heart Association class I) during the
follow-up period. In addition, he was able to successfully return to
his job.

Discussion
Duplicate mitral valve is a very uncommon congenital heart anom-
aly among all the reported cases of DOMV. DOMV is classified as
hole type (85%), bridge type (15%), and duplicate mitral valve.3

To the best of our knowledge, according to a PubMed search, no
report concerning a duplicate mitral valve has yet been published.

In duplicate mitral valve cases, two independent mitral valve
apparatuses (leaflets and annulus) and subvalvular apparatuses
(chordae and papillary muscles) function well by themselves, and
they usually do not coexist with any other heart anomaly. As a
result, it is extremely uncommon to find a patient with duplicate
mitral valve unless the patient has some other problem. Some
studies have reported that merely cutting the bridging tissue is
unsuccessful.1,2 Mitral valvuloplasty, which is the reconstruction
of torn chordae without touching other native apparatuses includ-
ing bridging tissue, has been performed successfully.1 In other
cases, however, merely cutting the bridging tissue has also yielded
satisfactory results.4 Another study obtained successful results by
performing mitral valve replacement for DOMV.5 In our case,
however, two complete mitral valve annuli existed. As a result, it
remains doubtful whether normal mitral valve replacement could
have been performed. Fortunately, the good functioning mitral
valve had a sufficient orifice area in this case. We believe that a
direct closure of the deficient mitral valve was the best option to
maintain postoperative left ventricular function, shorten the oper-
ation time, and avoid postoperative anticoagulation.

We thank Brian Quinn, medical editor of Kyushu University
Medical School.
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Figure 2. Intraoperative finding of du-
plicate mitral valve. A, Duplicate mitral
valve is shown. The subvalvular appa-
ratus is also duplicated. Central bridg-
ing tissue was fibrous and stiff. For-
ceps picked up torn chordae in the
anterolateral valve. B, Lateral smaller
mitral valve annulus was closed. After
direct closure of the two leaflets, the
smaller valve was covered by an au-
tologous pericardial patch.
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