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Atrioventricular conduction system in uniyentricular
heart of right ventricular type with right-sided
rudimentary chamber
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ABSTRACT The conduction tissue in a univentricular heart of the right ventricular type with
a right-sided rudimentary chamber was studied. Both an anterior and conventional node were
found, the anterior node being positioned in the atrial septum very close to the conventional
node. Between the two nodes, a sling of conduction tissue passed through the annulus fibrosus
but was not related to the trabecular septum. A non-branching bundle descended on to
a free-running trabecula in the main ventricular chamber, the trabecular septum itself being
devoid of conduction tissue. We believe it is likely that this trabecula represents the trabecula
septomarginalis of the normal right ventricle. It has recently been suggested that during de-
velopment the primordium of the trabecula septomarginalis is the structure which carries the
conduction tissue from the atrioventricular node (whatever its position) to the trabecular

septum. The present findings seem to support this.

It is now well established that the atrioventricular
conduction tissue in univentricular hearts of left
ventricular type penetrates from an anterior node,
while the course of the non-branching bundle is
dependent on the position of the rudimentary
chamber.1"3 It is also known that in univentricular
hearts of right ventricular type the penetrating
bundle takes origin from the conventional
(posterior) node, and the non-branching bundle
descends on the trabecular septum, which in these
hearts extends to the crux cordis.* However, thus
far univentricular hearts of right ventricular type
have been studied only when the rudimentary
chamber of left ventricular type was left-sided.
The question remains concerning the conduction
tissue disposition in these hearts when the rudi-
mentary chamber is right-sided. This is because
such hearts are closely related to cases of con-
genitally corrected transposition, and in the latter
anomaly an anterior node and conduction system
are found, despite the fact that the septum extends
to the crux.’

Address for reprint requests: Dr RH Anderson, Department of
Paediatrics, Cardiothoracic Institute, Brompton Hospital, Fulham
Road, London SW3 6HP.

This doubt is endorsed by cases recently
examined with congenitally corrected transposition
and straddling of the right atrioventricular valve,
hearts which show features intermediate between
those of classically corrected transposition and
univentricular hearts of right ventricular type with
right-sided rudimentary chamber.® In the hearts
studied with straddling valves, two had anterior
conduction tissues alone while another had both
regular and anterior nodes with a ventricular
“sling” of conduction tissue.$

In view of the uncertainty produced by these
considerations, we have studied an example of
univentricular heart of right ventricular type with
right-sided rudimentary chamber, to try to estab-
lish the precise disposition of the atrioventricular
conduction tissues.

Case report

The patient was a male child born of healthy un-
related parents after a full-term normal pregnancy.
The delivery was uncomplicated. There had been
no contact with infectious diseases or drugs during
the pregnancy. The infant was admitted to hospital

123



124

on the sixth day of life because of cyanosis. Chest
radiography showed a normal sized heart with
pulmonary oligaemia, and the electrocardiogram
was interpreted as showing right ventricular hyper-
trophy with some right atrial enlargement. The
T waves were noted to be flattened in all leads.
Although the patient was not in heart failure, he
exhibited continuing cyanosis despite oxygen
therapy and became increasingly dyspnoeic. He
therefore underwent cardiac catheterisation on
the day of admission. The catheter was advanced
from the right saphenous vein to the right
atrium, then passed to a ventricular chamber and
thence to the aorta. The catheter could also be
passed through an atrial septal defect, across a
different atrioventricular valve, and into the same
ventricular chamber and the aorta. The pul-
monary artery was never entered, and it was not
possible to detect a second ventricular chamber.
Angiograms confirmed a double inlet to a coarsely
trabeculated ventricular chamber of right ventri-
cular morphology and indicated the presence of
pulmonary atresia, with small pulmonary arteries
filling through a ductus arteriosus. An aorto-
pulmonary anastomosis was considered as a neces-
sary operation, but the infant suffered cardiac
arrest and died before this could be performed.
At necropsy it was shown that there was situs
solitus of the atria. Both aortic arch and apex
were to the left. The right atrium was distended
but received normal systemic venous drainage.
The foramen ovale was patent. The pulmonary
veins drained normally into the left atrium. Both
right and left atrioventricular orifices com-
municated in their entirety with the same ven-
tricular chamber. This chamber had a trabecular
pattern of right ventricular type (fig 1a). Within
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the right and posterior wall of this main chamber,
a small rudimentary chamber with left ventricular
pattern was found. The septum separating the
chambers extended to the crux and was delimited
externally by the anterior and posterior descending
coronary arteries (fig 1b). The rudimentary cham-
ber communicated with the ventricle through a
small septal defect, but had no direct inlet or
outlet. There was a single outlet from the main
ventricle, this artery being an aorta. Its orifice
was positioned in front of the two atrioventricular
orifices and the aortic valve was supported by a
complete muscular infundibulum (fig 1a). There
was atresia of the pulmonary outflow tract and
trunk, the remnant of the trunk being positioned
to the right and slightly behind the aorta. The
pulmonary arteries arose from a confluence fed
through a narrow ductus arteriosus.

Within the main chamber a prominent muscular
trabecula separated the atrioventricular valves,
giving tension apparatus to each valve, and ex-
tended upwards to the underside of the atrial
septum (figs 1a, 2a). On gross examination white
“streaks” reminiscent of the conduction tissue
were seen on the left aspect of the trabecula.

The diagnosis was: (1) solitus—double inlet
ventricle—single outlet heart, (2) univentricular
heart of right ventricular type with right-sided
trabecular pouch, and (3) pulmonary atresia.

A block of tissue was removed which contained
the trabecular pouch, the right atrioventricular
orifice, the trabecular septum, the prominent main
chamber trabecula cut at its attachment to the
the trabecular pouch, the right atrioventricular
cular orifice, and the lower part of the atrial
septum (fig 2a, b).

It was sectioned perpendicular to the trabecular

Fig1 (a) The main chamber with
trabecular pattern of right ventricular
type and the position of the trabecula in
relation to the right and left
atrioventricular orifices and the aorta.
(b) The rudimentary chamber of left
ventricular type. Note that the trabecular
septum extends to the crux cordis,
indicated by the posterior descending
coronary artery and the atrial septum.
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septum, using the technique of Smith et al.” The
sections were 10 microns thick, and every twenty-
fifth section was mounted and stained with a
trichrome technique.

Results

A conventional node was found in its expected
position at the apex of the triangle of Koch
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(fig 3a). It formed a penetrating bundle which
reached the crest of the free-running main
chamber trabecula (fig 3b). However, immediately
the bundle ascended again through the fibrous
annules to become an anterior nodelike structure
(fig 3c). A sling was therefore produced in the
base of the annulus fibrosus on the top of the
trabecular attachment. The anterior nodelike
structure was positioned very close to the posterior

Fig2 (a) The main chamber view of the
block of tissue removed for study of the
conduction tissue. Note the “‘streaks” on
the trabecula. A section has been taken
through the area marked “x-x,” and
corresponds with fig 4. (b) The
rudimentary chamber view of the same
block of tissue. The position of the
conventional and anterior nodes with the
conduction tissue sling are marked. The
sections taken through the areas marked
“a-a,” “b-b,” “c-c,” correspond
respectively with figs 3a, b, and c.

Fig 3 (a) The posterior node with normal relationship to the tendon of Todaro. (This section corresponds

with the mark “a-a” in fig 2b). (b) The penetrating bundle from the conventional node in the annulus
fibrosus. The anterior part of the sling is seen passing through the annulus towards the anterior node,
corresponding with the mark “b-b” in fig 2b. (¢) The anterior node at its junction with the sling. Beneath
the sling is seen the slender non-branching bundle extending downwards towards the trabecula, corresponding

with the mark “c—c” in fig 2b.
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Fig4 The conduction tissue on the left side of the
trabecula. This conduction tissue corresponded to the
white “streaks” seen on gross examination,
corresponding with the mark “x-x" in fig 2a.

Bundle on to
trabecula

Site of rudimentary
chamber

(RV*)

Anterior node

Fig 5 Artist’s impression of the disposition of the
conduction tissue in the heart studied as it would
have appeared to the surgeon looking through the
right atrium.

node within the atrial septum (fig 2b). From the
sling a slender bundle was found to descend along
the right and anterior side of the trabecula, with-
out branching. Along the left margin of the
trabecula below the attachment of a chorda of
the left atrioventricular valve, further bundlelike
structures were seen (fig 4). These, however, had
no contact with the remaining conduction tissues.
The left-sided structures corresponded to the
“streaks” observed on gross examination (fig 2a).

No conduction tissue was found in the trabecular
septum. The overall distribution of conduction
tissue as it might have been viewed by the
surgeon approaching through the right atrium is
shown in fig 5.

Discussion

Previous investigations have shown that while
anterior conduction systems are the rule in
univentricular hearts of the left ventricular type,'™
the atrioventricular conduction system in uni-
ventricular hearts of right ventricular type takes
origin from a conventionally situated node.* Our
present investigation shows that the conduction
system is still posterior, originating from a con-
ventional node, in right ventricular univentricular
hearts even when the rudimentary chamber is
right-sided. This is of interest because such hearts
can be considered “close cousins” to congenitally
corrected transposition, an anomaly in which the
conduction tissue is nearly always anterior.® How-
ever two connecting nodes were found in our
present case forming a ventricular sling of con-
duction tissue. The difference between this sling
and previously reported ventricular slings which
have recently been reviewed by Wenink® is that in
our case the sling was not related to the crest of
the trabecular septum. Indeed, the trabecular
septum was devoid of conduction tissues. Such
slings unrelated to a septal structure have been
observed before in two cases of univentricular
heart of indeterminate type without rudimentary
chamber.? In these hearts the sling of conduction
tissue was found in the posterolateral wall of the
ventricle. The surgical significance of our case is
that the bundle descended down a prominent free-
running trabecula. The heart would have been im-
possible to septate without sewing to this structure.
The conduction tissues would therefore have been
at considerable risk should surgical repair have
been attempted.

Conduction tissue has previously been found on
free-running trabeculae in univentricular hearts of
indeterminate type!® ! and in one of the cases of
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univentricular hearts of right ventricular type with
left-sided rudimentary chamber.* What is the
nature of the trabecula? It is tempting to speculate
that it is the trabecula septomarginalis. Wenink?
has commented on the significance of the trabecula
septomarginalis in forming the anterior septum in
univentricular hearts of left ventricular type and
has since developed this concept to suggest that the
trabecula septomarginalis is the structure which
carries the ventricular conduction tissues from the
atrioventricular node, whatever its position, to the
trabecular septum (Wenink, personal communica-
tion, 1979). We have previously argued that the
ventricular conduction tissue is carried on the
trabecular septum, and that it is the orientation of
this septum which determines the position of the
connecting atrioventricular node.'? The present
case, which has divorce of the trabecula septo-
marginalis from the trabecular septum, the latter
structure being devoid of conduction tissue despite
extending to the crux, suggests that our initial
concept was simplistic. Instead it lends strong
support to the alternative concept advanced by
Wenink.

The findings in the present and other cases* 10 11
suggest that the surgeon should suspect that a free-
running prominent trabecula may carry conduc-
tion tissue in a univentricular heart whenever it
extends to make contact with the atrioventricular
junction. In this circumstance the trabecular
septum may be a poor guide to the penetrating
bundle even though the septum extends to the
crux cordis.
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