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ACHARACTERISTIC OF HEARTS WITH AN

atrioventricular septal defect in the setting of
a common atrioventricular junction is that

the left side of the effectively common atrioventri-
cular valve is a trifoliate structure,1,2 with the left
ventricular papillary muscles abnormally located in
superior and inferior positions along the posterior
ventricular wall.3 In this setting, the zone of apposi-
tion between the superior and inferior bridging
leaflets is sometimes described, erroneously, as a
cleft. The true cleft of the mitral valve is found in its
aortic leaflet, and is directed toward the subaortic
outlet.4 With this arrangement, the left ventricular
papillary muscles are normally orientated, being
positioned infero-anteriorly and supero-posteriorly.
We describe here a patient with a true cleft in the
mitral valve, but with the cleft directed toward the
septum, with the left ventricular papillary muscles
having the same arrangement as anticipated for a
common atrioventricular junction. In this patient,
however, the atrioventricular septum was intact. The

arrangement reflects the fact that there was also a
solitary arterial trunk, which took its origin exclu-
sively from the right ventricle.

Case report

The patient was a female infant, who was born in
1994 at 40 weeks gestation. She was first seen at the
Isaac Walton Killam Health Centre at the age of 
5 months, when the diagnosis was made of Fallot’s
tetralogy with pulmonary atresia, with additional
absence of the intrapericardial pulmonary arteries.
Pulmonary arterial supply was via three aortopul-
monary collateral arteries, two running to the right
lung, and one to the left lung. Severe subglottic steno-
sis was discovered when tracheal intubation was 
performed for an investigative cardiac catheterisation.
A tracheostomy was performed. Surgery was delayed
until the age of 7 months because of recurrent respira-
tory infections. At operation, via a right thoracotomy,
the right pulmonary arteries were unifocalised using
pericardium and Gore-Tex, and a modified right
Blalock–Taussig shunt of 4 mm diameter was inserted.
The right-sided collateral arteries were then ligated.
At the end of the procedure, the patient suffered a 
cardiac arrest, from which she could not be resuscitated.
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Autopsy findings

There were no significant congenital anomalies
other than the cardiac anomaly. There was the usual
arrangement of the thoraco-abdominal organs, and
the spleen was single and left-sided. The heart was
located in the left chest, with its apex pointing to the
left. There was usual atrial arrangement, with con-
cordant atrioventricular connections, and right hand
ventricular topology. The ventriculo-arterial connec-
tion was single outlet from the morphologically
right ventricle via a solitary arterial trunk. The sys-
temic and pulmonary venous connections were nor-
mal, as was the coronary sinus. The flap valve of the
oval fossa remained probe patent at its superior mar-
gin. The atrioventricular septal sandwich was intact.
The tricuspid valve was morphologically normal.
The right ventricle was hypertrophied, and there
was a large subarterial ventricular septal defect. A
solitary arterial trunk arose from the right ventricle,
and there was discontinuity between the leaflets of
the solitary arterial valve and the mitral valve. The
valve guarding the orifice of the solitary trunk was
trifoliate and tricommissural, with the right coro-
nary artery arising from the left-sided anterior sinus,
and the left coronary artery arising from a diminu-
tive posterior sinus. The left coronary artery was of
normal size, but its origin appeared to be compro-
mised by the diminutive valvar leaflet. A probe of
1 mm diameter could be passed retrogradely, with
difficulty, from the left coronary artery into the 
arterial trunk. The aortic arch was left-sided, and
branched in normal fashion. There were no pulmonary
arteries within the pericardial cavity. The left lung
was supplied by one large aortopulmonary collateral
artery, while the right lung was supplied by two 
collateral arteries, one of which had been ligated. 

All the collateral arteries arose from the proximal
descending thoracic aorta.

The pulmonary venous return was normal. The
mitral valve was supported by paired papillary mus-
cles positioned superiorly and inferiorly within the
right ventricle, and there was a cleft in its anterior
leaflet, which pointed toward the ventricular septum,
the edges of the cleft being attached to the septum
(Fig. 1a). The cleft could be visualised from the left
atrium (Fig. 1b).

The right-sided Blalock–Taussig shunt was patent
and had been connected to the unifocalised right pul-
monary artery. The echocardiogram was reviewed,
and with the aid of hindsight, it proved possible to
recognise the cleft in the anterior leaflet of the mitral
valve (Fig. 2).

Discussion

A characteristic of hearts with an atrioventricular
septal defect in the setting of a common atrioventric-
ular junction, irrespective of whether the junction is
guarded by common valve or separate right and left
atrioventricular valves, is that the left-sided compo-
nent of the effectively common valve is a trifoliate
structure.1,2 It is made up of the left ventricular com-
ponents of the superior and inferior bridging leaflets,
along with the mural leaflet. The left ventricular pap-
illary muscles are abnormally positioned, being posi-
tioned superiorly and inferiorly along the posterior
wall of the left ventricle.3 The mural leaflet is thus
parallel to the inferior part of the ventricular septum,
while the superior and inferior bridging leaflets are
perpendicular to the septum. In consequence, the
zone of apposition between these two bridging
leaflets, which is sometimes erroneously referred to as

(a)(a) (b)

Figure 1.
Opening the left ventricle (a) reveals two papillary muscles positioned superiorly (SPM) and inferiorly (IPM). There is a cleft (arrow) in the
anterior leaflet (AL) of the mitral valve, with attachment of the leaflet to the ventricular septum. This, with the location of the mural leaflet
(ML), gives the valve a trifoliate appearance. The interventricular communication (VSD) leads to the subarterial part of the right ventricle.
The left atrial view of the mitral valve (b) shows the cleft in the AL.
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a cleft, points toward the inlet portion of the ventric-
ular septum.5 This “cleft”, in reality the zone of appo-
sition between the bridging leaflets, is readily seen in
the parasternal short axis echocardiogram (Fig. 2a).

The true cleft of the mitral valve is found in its
aortic leaflet, and is directed toward the subaortic
outlet.4 In this condition, the left ventricular papillary
muscles are normally orientated, being positioned
supero-posteriorly and infero-anteriorly within the
left ventricle, although they are usually described,
incorrectly, as being antero-medial and postero-
lateral. This reflects the fact that, in clinical practice,
it is still usual to describe the heart as seen in the
autopsy room rather than as it lies within the body.
Irrespective of the terminology, the echocardiogram
in this setting will show a true cleft of the mitral
valve directed toward the outlet portion of the sep-
tum (Fig. 2b).

In our patient, there was a true cleft in the mitral
valve. Surprisingly, it was directed toward the inlet
part of the muscular septum, and the left ventricular
papillary muscles were positioned superiorly and infe-
riorly within the left ventricle. In other words, the
arrangement was anticipated for an atrioventricular
septal defect with a common atrioventricular junction.
In our patient, however, the atrioventricular septum
was unequivocally intact, and the left atrioventricular
junction was a discrete and separate structure. The

reason for this finding was the associated presence of 
a solitary arterial trunk arising exclusively from 
the morphologically right ventricle. Because of this 
ventriculo-arterial connection, there was no outflow
tract within the left ventricle to lift the mitral valvar
orifice away from the septum. Hence, the anterior
leaflet of the valve was related to the inlet part of the
muscular ventricular septum, with the mural leaflet
guarding the posterior part of the left atrioventricular
junction.
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(a) (b) (c)

Figure 2.
A series of echocardiograms taken in parasternal short axis view showing the arrangement of the so-called “cleft” as seen in an atrioventricular
septal defect (a), a true cleft of the aortic leaflet of the mitral valve (b), and the cleft as found in our patient (c). The dotted lines in (b)
represent the subaortic outflow tract.
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