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A case of isolated atrioventricular discordance
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SUMMARY A case of isolated atrioventricular discordance in situs solitus is described.
The importance of a well defined situs and of the presence of both ventricles in making this

diagnosis is underlined and previous published reports reviewed.
It is suggested that the haemodynamic concept of isolated atrioventricular discordance cannot be

described only by the spatial relation between the ventricles (isolated ventricular inversion), but it
should be indicted by the pattern of the connection between various flows, as shown by hearts with a

normal relation between the ventricles and crossed atrioventricular connection.

We consider that "A-V discordance with ventriculo-
arterial concordance and normally related great
arteries"' is the best way to describe the anatomical
and the haemodynamic pattern in so called isolated
ventricular inversion.

In this paper we report a new example of this rare
anomaly which we call "isolated atrioventricular dis-
cordance". To our knowledge, this is the first
reported case in which a straddling left atrioventricu-
lar valve was present.

Case report

A 2-month-old female infant (birthweight 2-5 kg) was
admitted with dyspnoea and cyanosis which had been
present from birth.
A xiphoid impulse was present and a grade 3/6

harsh early and mid-systolic murmur was heard at the
left lower sternum; the second heart sound was nor-
mal. The peripheral pulses were diminished and the
liver was much enlarged. Chest x-ray film showed a
left cardiac apex, cardiomegaly, and increased pul-
monary flow. The electrocardiogram showed normal
sinus rhythm, left atrial enlargement, and a QRS axis
at + 1400 in the frontal plane. An RS pattern in all the
praecordial leads was present. The vectorcardiogram
showed a figure-of-eight inscription in the frontal
plane with clockwise rotation and inferior and left-
ward directed initial forces; in the horizontal plane,
counterclockwise rotation was present, with most of
the loop in the posterior and right quadrant. The 0.01l
vector was oriented anteriorly and to the left.

ANATOMICAL DESCRIPTION
Laevocardia and solitus visceroatrial situs were pres-

ent, with normal atrial morphology and the normal
relation between the atrial chambers. Systemic and
pulmonary connections were normal. The atrioven-
tricular connection was discordant with two separated
atrioventricular valves, the left of which was straddl-
ing. The right atrium was connected to a right sided
and morphologically left ventricle through a bicuspid
valve (Fig. IA). The subvalvular apparatus was nor-
mal. A normal-sized ventricle was connected to a
right sided and posterior aorta (Fig. 1B). Fibrous
continuity between the anteromedial leaflet of the
right atrioventricular valve and the aortic cusps was
documented. A fibromuscular membrane obstructing
the aortic outflow tract was present (Fig. IB). The
ventricular septum was abnormally orientated, so that
its posterior aspect was to the left of its anterior
aspect; a perimembranous ventricular septal defect
was present (Fig. IB). Some chordae from the left
atrioventricular valve had their insertion on the base
of the septal defect on its right side. The left atrium
was connected to a left sided, morphologically right
ventricle through a tricuspid valve (Fig. 2A). The
normal sized atrioventricular valve annulus was
shifted medially and to the right but did not override
the ventricular septum. The anterior leaflet of the left
tricuspid atrioventricular valve had its insertion on
the anterior papillary muscle and on the left side of
the septum by some chordae tendineae. The posterior
leaflet had its insertion on two posterior papillary
muscles. The septal leaflet inserted directly on the
septum with some chordae tendineae on the left side,
and some, through the ventricular septal defect, on
the right side of the ventricular septum (Fig. 2A). The
morphologically right ventricle was smaller than the
left, had a well-developed "crista supraventricularis",
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(A) (B)
Fig. 1 (A) Right atrioventricular connection: the right atrium (RA) is connected to a morphologically left
ventricle (LV) through a bicuspid valve. (B) This ventricle is normally connected to a right sided and posterior aorta
(Ao). Fibrous continuity between the atrioventricular valve and the aortic cusps (*). Afibromuscular membrane
(fin) is present in the subaortic outflow tract. Through a perimembranous ventricular septal defect there are some
chordae of the left sided atrioventricular valve (arrow).

and was connected to the pulmonary artery with an
infundibulum (Fig. 2B). Coarctation of the aorta and
persistent ductus arteriosus were present.

Discussion

The final diagnosis in our case is: situs solitus,
atrioventricular discordance, with straddling but not
overriding left atrioventricular valve, left sided and
anterior morphologically right ventricle, right sided
and posterior morphologically left ventricle, ven-
triculoarterial concordance and normally related
great arteries, fibromuscular subaortic stenosis, coar-
tation of the aorta, and persistent ductus arteriosus.

Isolated atrioventricular discordance requires the
presence of a well-defined situs (solitus or inversus)
and of both ventricles, regardless of their spatial rela-
tion.

In our view, some published cases of isolated ven-
tricular inversion do not fit this description, because
they are univentricular hearts,24 but an isolated
atrioventricular discordance is present in the other

published cases described as isolated ventricular
inversion,5-8 and in Attieet al.'s second case reported
as crossed atrioventricular connection with atrioven-
tricular discordance and normal connection and rela-
tion between the great vessels.9

In fact, in isolated atrioventricular discordance, the
mode of atrioventricular connection may be through
two separate atrioventricular valves, one common
atrioventricular valve,8 or a criss-cross situation.9 The
relation between the two ventricles may vary. Usually
the position of the ventricular septum and the relation
between the two ventricles are inverted compared
with the atrial situs. This is not true when a criss-cross
situation is present or when the ventricular septum is
horizontal, with a superoinferior relation between the
ventricles. In this anomaly the ventriculoarterial con-
nection must be concordant, with normally related
great arteries.
The most frequently occurring infundibular mor-

phology is represented by mitral aortic continuity and
muscular discontinuity between the tricuspid valve
and the pulmonary artery.
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(A) (B)
Fig. 2 (A) Left atrioventricular connection: the left atrium (LA) is connected to a morphologically right ventricle
(RV) through a tricuspid valve. Through the perimembranous ventricular septal defect the septal leaflet is inserted
directly on the septum. with chordae on the leftand on the right (arrow). (B) The "crista supraventricularis" (CS)
is weU developed and a muscular discontinuity is present between right ventricle (RV) andpulmonary artery (PA).

The most frequently associated anomalies are left
atrioventricular valve (tricuspid) stenosis, with conse-
quent right ventricular hypoplasia when situs solitus
is present and right ventricular outflow tract obstruc-
tion when situs inversus is present. Other reported
anomalies are ventricular septal defects of various
types,7 aortic stenosis,5 coarctation of the aorta,8 and
persistent ductus arteriosus.7 From a clinical stand-
point, the vectocardiographic finding of anterior and
leftward early vectorial forces (when situs solitus with
laevocardia is present), or their anteriorly and right-
ward orientation (when situs inversus with dextrocar-
dia is present), may be significant. This abnormal
orientation is the result of the anomalous position of
the ventricular septum.
The final diagnosis of this anomaly may be made

only by cardiac catheterisation and angio-
cardiographic data.
We think that, in order to describe and define car-

diac anomalies correctly, the intracardiac circulation
should be stressed first and, then the relation bet-
ween the chambers. Therefore, we suggest that the

haemodynamic coincept of isolated atrioventricular
discordance cannot be described only by the spatial
relation between the ventricles, but it should be indi-
cated by the pattern of the connection between the
various flows. This is supported by the reported cases
of hearts with inverted spatial relation between the
ventricles, but with crossed atrioventricular connec-
tion and, consequently, with normal circulation.9
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