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A b s t r a c t

Background: Double-orifice mitral valve (DOMV) is a rare congenital malformation characterised by the presence of two
orifices in the left atrio-ventricular valve area, each having an independent chordal attachment to the papillary muscle.

Aim: To establish the echocardiographic features and incidence of DOMV in patients undergoing an echo study in a tertiary
referral centre.

Methods: We carried out a retrospective review of 215,193 echocardiographic studies in 79,919 patients performed be-
tween 1993 and 2006. Transthoracic echocardiographic examinations (TTE) of nine patients with DOMV (six female, mean
age 37.9 years, range 8–59) were analysed.

Results: In six patients, the complete bridge type of DOMV was recognised, two patients had a duplicate mitral valve, and
one had the hole type. In all cases, mild to moderate mitral regurgitation was present. Moderate to severe mitral stenosis was
diagnosed in five cases and was associated with the complete bridge type. In four patients, ostium primum atrial septal defect
was present. The TTE was sufficient to define the type, anatomy and associated lesions in seven cases. In two patients, TEE
was essential to establish the diagnosis.

Conclusions: Transthoracic echocardiographic examination is a reliable, and in most cases sufficient, means of diagnosing
DOMV and determining its type. The DOMV as a cause of symptomatic mitral valve disease is seen in middle-aged/elderly
patients. The incidence of double-orifice mitral valve in the adult tertiary referral echocardiographic laboratory is estimated
at 0.01%.
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INTRODUCTION
Double-orifice mitral valve (DOMV) was described by Green-
field in 1876. To date, approximately 200 cases have been
reported [1–3]. This very rare malformation is characterised
by the presence of two orifices in the left atrio-ventricular
(AV) valve area, each having an independent chordal attach-
ment to the papillary muscle. It is thought to result from ab-
normal fusion of the endocardial cushions and abnormal de-
velopment of the mitral valve from the primary fold and pri-
mitive left ventricle during a delamination process [4].

A DOMV can occur as an isolated anomaly, but in most
cases it is associated with other congenital malformations. The
clinical presentation of DOMV varies and depends mainly on
the associated lesion [5] and degree of mitral stenosis (MS)
and/or mitral regurgitation (MR) [6].

Various classifications for DOMV have been proposed,
based on the size and location of the two orifices [4]. Trowitz
et al. [5] described three different types of this anomaly
using 2D echocardiography: (1) complete bridge type (about
15% of DOMVs), in which both orifices are visible from the
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leaflet edge, all the way through the valve ring. Both open-
ings are circular (equal or unequal in size), papillary muscles
usually are normal, with chordae surrounding each orifice
inserting into one papillary muscle; (2) incomplete bridge type,
in which the connection is seen only at the leaflet edge, re-
sulting in a double circle only at the leaflet level, with a nor-
mal appearance in the more basal views, and (3) hole type —
the commonest variety, characterised by a small accessory
orifice situated at either the anterolateral or posteromedial
commissure, visible only at the mid-leaflet level and disappear-
ing on scanning toward the apex or base. When the accesso-
ry orifice is located at the posteromedial commissure, a com-
mon AV canal usually is present [3, 6, 7]. Some authors de-
scribed a fourth type of DOMV: duplicate mitral valve with
two annuli and valves, each with its own set of leaflets, com-
missures, chordae, and papillary muscles [6].

The purpose of our study was to analyse the function
and anatomy of DOMV and its association with other conge-
nital lesions in a group of nine consecutive patients with
DOMV detected by echocardiography in our laboratory.

METHODS
We carried out a retrospective review of nine patients with
DOMV diagnosed between 1993 and 2006 in our echocar-
diographic laboratory (six females, mean age 37.9 years, ran-
ge 8–59). Patients had been referred for echocardiographic
evaluation with an initial diagnosis of mitral valve disease
(five patients) or congenital heart disease with left-to-right
shunt (four patients). Transthoracic studies (TTE) were per-
formed in all patients. In addition, two patients underwent
transesophageal examination (TEE) due to equivocal TTE
results. Two-dimensional images of the parasternal long- and
short-axis views, apical four- and two-chamber views were
inspected for the location and the size of the orifices. The
DOMV was classified based on valve morphology visualised
in the different short-axis planes (from the leaflet edges all the
way through the valve ring, at the leaflet edge level, at the
mid-leaflet level). The echocardiographic study was comple-
ted by comprehensive Doppler imaging (evaluation of the
systolic pressure gradient across the mitral valve, the mitral
valve area and the degree of MR). Echocardiographic data
were compared and contrasted with that generated by direct
surgical inspection.

RESULTS
In six patients, the complete bridge type DOMV was detec-
ted (Figs. 1, 2). Two other patients had the duplicate mitral
valve type (Fig. 3), and one had the hole type. In all cases,
mild to moderate MR was present. Moderate to severe MS
was diagnosed in five cases and was associated with the com-
plete bridge type (Fig. 4). In four patients, the ostium primum
atrial septal defect (ASD) was present (one of the complete
bridge type, two of the duplicate MV type, one of the hole

Figure 3.Figure 3.Figure 3.Figure 3.Figure 3. Transesophageal view showing duplicate double-
-orifice mitral valve (arrows); RV — right ventricle; LV — left
ventricle

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Short-axis transthoracic view. Complete bridge type
of double-orifice mitral valve (arrows); RV — right ventricle;
LV — left ventricle

Figure 2.Figure 2.Figure 2.Figure 2.Figure 2. Short-axis transthoracic view. Complete bridge type
of double-orifice mitral valve. The orifices (arrows) unequal in
size; RV — right ventricle; LV — left ventricle
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type). In three cases, severe (and in another two mild) tricu-
spid regurgitation was observed. Three patients had mild aor-
tic regurgitation. The TTE was sufficient to define the type,
anatomy and associated lesions in seven cases. Because in
the other two patients TTE was equivocal, TEE was needed to
establish the diagnosis. Five patients were operated on. In the
group of four patients with ASD primum, the atrial defect was
closed with a patch; in two cases the smaller orifice was clo-
sed. In three cases, the cleft of the anterior mitral leaflet was
sutured. One patient with DOMV as an isolated anomaly had
mitral valve replacement. Post-operative recovery was une-
ventful. During the long-term follow-up of patients after the
operation of ASD primum and mitral valvuloplasty, modera-
te MR was present in two patients, mild in one and severe in
the fourth.

The demographic data, anatomical and functional cha-
racteristics of the DOMV in the studied group are summari-
sed in Table 1.

DISCUSSION
The clinical presentation of DOMV is variable and mostly
depends on the associated lesions [3] and the functional sta-
tus of both orifices. The function of both components of the
DOMV can be normal but is mildly impaired in about half of
patients. Mild to severe regurgitation or significant stenosis of
either or both orifices has been reported [2]. The DOMV can
be an isolated anomaly, but in most cases it is associated with
other congenital malformations such as AV canal defect, ven-
tricular septal defect, coarctation of the aorta, interrupted
aortic arch, subaortic stenosis, patent arterial duct and pri-
mum type ASD. Occasionally, DOMV coexists with secun-
dum type ASD, tetralogy of Fallot, hypoplastic left heart syn-
drome, Ebstein’s anomaly or bicuspid aortic valve [4].

Mitral regurgitation is the commonest functional abnor-
mality, and MS, either alone or with insufficiency, is rare [3, 4].
In our group, all the patients had mild to moderate MR, and
five out of the nine also had significant MS, associated with
the complete bridge type of DOMV, which was the commo-
nest variety in our group. The hole type of DOMV is thought
to be the commonest type (more than 80% of patients) and is
often associated with a common AV canal [6]. In our group,
the hole type was diagnosed in only one patient and was
accompanied by the ASD primum type. In two other patients
with ASD primum, the duplicate form of DOMV was pre-
sent, and in one, complete bridge type was present.

In one of the largest groups (46 children) with DOMV
described by Zalzstein et al. [3], MR was the most frequent
finding (43%) whereas MS was present in 13% of cases, and
combined MS and insufficiency — in 6.5% of patients. The
most commonly associated anomaly was AV septal defect
(39%), which is similar to previous findings. Obstructive left
sided lesions were present in 41% of cases (coarctation of the
aorta, subaortic stenosis). Other anomalies were rare (trans-
position of the great arteries, ventricular septal defect, trun-
cus arteriosus, tricuspid atresia, Ebstein’s anomaly, double

Table 1. Table 1. Table 1. Table 1. Table 1. Demographic data, anatomical and functional characteristics of double-orifice mitral valve in the studied group

Patient Age Gender Type of DOMV MR MS pressure gradient/MVA Associated lesions

1 17 M Complete bridge Mild 19/9.5 mm Hg/1.7 cm2 Severe TR, mild AR

2 15 M Complete bridge Moderate 14.3/8.2 mm Hg/1.1 cm2 –

3 56 F Complete bridge Mild 16/4.1 mm Hg/1.5 cm2 Mild TR

4 8 F Hole Mild – ASD I

5 59 F Duplicate Moderate – ASD I, severe TR

6 15 F Complete bridge Moderate – ASD I

7 59 F Complete bridge Moderate 14.4/6 mm Hg/0.9 cm2 Moderate TR, mild AR

8 54 M Duplicate Mild – ASD I, mild TR

9 58 F Complete bridge Mild 12.8/4.6 mm Hg/1.5 cm2 Mild AR

DOMV — double-orifice mitral valve; MR — mitral regurgitation; MVA — mitral valve area; M — male; F — female; MS — mitral stenosis;
TR — tricuspid regurgitation; AR — aortic regurgitation; ASD I — primum type atrial septal defect

Figure 4.Figure 4.Figure 4.Figure 4.Figure 4. Apical transthoracic view. Increased transmitral
systolic pressure gradient
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outlet right ventricle with ventricular septal defect and pul-
monary stenosis) [3].

There are no specific clinical signs suggestive of DOMV
[3]. None of the patients was referred to our echo lab with an
initial diagnosis, or even a suspicion, of DOMV. Five of them
had had mitral valve disease diagnosed in the past, and four
were examined because of primum type ASD. The DOMV is
a very rare anomaly, but one should be aware of its presence
when examining patients with mitral valve disease and ASD
primum type.

Of particular interest are five patients with DOMV dia-
gnosed at the age > 50 years in our series, because although
since 1952 about 100 papers reporting double-orifice mitral
valve have been published, only one case of a patient aged
over 50 has been described [8–11].

The true incidence of DOMV is yet to be established. In
our database, there were 215,193 echocardiographic studies
of 79,919 patients performed between 1993 and 2006 which
produced an incidence of double-orifice mitral valve in our
centre of approximately 0.01%. This is a much lower rate
than that recorded at the Children’s Hospital, Denver, USA,
where 18 patients with an intact AV septum were identified
from 40,179 echocardiographic studies performed between
1997 and 2002 [12]. This however can be easily explained
by the different clinical profile of a paediatric and an adult
echocardiographic laboratory.

CONCLUSIONS
1. Transthoracic echocardiographic examination, especially

in short-axis parasternal views, is a reliable method and
in most cases sufficient to confirm a diagnosis of double-
-orifice mitral valve and to determine its type.

2. Double-orifice mitral valve as a cause of symptomatic
mitral valve disease is also seen in middle-aged/elderly
patients.

3. The incidence of the diagnosis of double-orifice mitral
valve in the adult tertiary referral echocardiographic la-
boratory is 0.01%.
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S t r e s z c z e n i e

Wstęp: Dwuujściowa zastawka mitralna (DOMV) jest wrodzoną, rzadką anomalią charakteryzującą się obecnością 2 od-
dzielnych otworów w obrębie lewego ujścia przedsionkowo-komorowego.

Cel: Celem badania było określenie typu morfologicznego i częstości występowania DOMV wśród pacjentów diagnozowa-
nych w pracowni echokardiograficznej, w której pracują autorzy niniejszej pracy.

Metody: Autorzy dokonali retrospektywnego przeglądu 215 193 zapisów echokardiograficznych z badań przeprowadzo-
nych u 79 919 pacjentów w latach 1993–2006.

Wyniki: Obecność DOMV stwierdzono u 9 chorych (śr. wiek 37,9 roku, zakres 8–59 lat, w tym 6 kobiet). U wszystkich
rejestrowano różnego stopnia niedomykalność mitralną, u 5 zwężenie ujścia, a u 4 pacjentów wadzie towarzyszył ubytek
przegrody międzyprzedsionkowej typu pierwszego. Echokardiograficzne badanie przezklatkowe pozwoliło postawić pełną
diagnozę u 7 pacjentów, zaś u pozostałych 2 osób było konieczne badanie przezprzełykowe.

Wnioski: Echokardiograficzne badanie przezklatkowe jest wiarygodnym badaniem diagnostycznym, które w większości
przypadków wystarcza do rozpoznania DOMV i określenia typu tej anomalii. U osób w średnim lub podeszłym wieku
DOMV może być przyczyną objawowej choroby zastawki mitralnej. Częstość występowania DOMV w ośrodku autorów
wyniosła 0,01%.

Słowa kluczowe: dwuujściowa zastawka mitralna, ubytek przegrody międzyprzedsionkowej typu pierwszego
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