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Truncus arteriosus communis associated with
underdevelopment of the aortic arch
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Two cases are reported of truncus arteriosus commnis arising entirely from the right ventricle and associated
with interruption in one case and tubular hypoplasia of the aortic arch in the other. A haemodynamic hyfo-
thesis of preferential bloodflow is proposed to explain this rare association.

Truncus arteriosus communis (TAC) is a congenital
cardiac anomaly characterized by complete failure
of truncoconal septation and partial or total absence
of the aortopulmonary septum. Consequently only
one great artery leaves the heart above a high ven-

tricular septal defect (VSD) and gives rise to the
pulmonary, systemic, and coronary circulation.
Collett and Edwards (1949) classified TAC into
four types on the basis of the relationship between
the pulmonary arteries and the common trunk.
Van Praagh and Van Praagh (1965) observed that in
TAC there is inverse development of the aortic
arch and ductus arteriosus. Thus they classified
TAC associated with underdevelopment of the
aortic arch and persistent ductus arteriosus as a dis-
tinct pathological entity and named itTAC type A4.

Interruption or coarctation of the aortic isthmus
is associated with intracardiac lesions which divide
the blood flow unequally between the aorta and
pulmonary artery at the expense of the aorta

(Newcombe et al., 1961; Moller and Edwards,
1965; Sinha et al., 1969; Becker, Becker, and
Edwards, 1970; Van Praagh et al., 1971; Hutchins,
1971; Shinebourne and Elseed, 1974). In view of
this Van Praagh et al. (1971) believed involution of
the aortic arch to be the consequence of a reduced
antegrade flow to the ascending aorta during early
embryonic development. This hypothesis is sup-

ported by the haemodynamic studies carried out on

embryos by Rudolph and Heymann (1970), who
suggested that blood flow through the aortic arches
is or critical importance for their eventual persis-
tence or regression.
The question then arises whether this haemo-

dynamic interpretation applies also to the involution
Received 27 May 1975.

of the aortic isthmus in TAC, where there are no
apparent reasons why the cardiac output through the
ascending aorta and the pulmonary artery should be
unequal. The intracardiac anatomy in the two
cases of TAC presented here, one associated with
interruption and the other with tubular hypoplasia
of the aortic arch, may possibly provide the answer.

Case reports
Case 1
A 2-day-old girl was admitted to hospital with mild
cyanosis and congestive heart failure. Cardiac cathe-
terization and angiocardiography on the day of admission
showed a large high VSD, persistent truncus arteriosus
arising from the right ventricle, hypoplasia of the
ascending aorta and interrupted aortic arch, and a

widely patent ductus arteriosus connecting the truncus
with the descending aorta (Fig. 1). The patient died 24
hours after admission.
Post-mortem examination (Fig. 2) showed viscero-

atrial situs solitus with atrioventricular concordance and
apex pointing to the left; normal systemic and pul-
monary venous drainage; patent foramen ovale; normal
tricuspid valve and enlarged right ventricle; persistent
truncus arteriosus, type A4 Van Praagh and Van Praagh
(1965), arising entirely from the right ventricle; tricuspid
truncal valve and single coronary ostium from the
posterior sinus; normal mitral valve; high VSD repre-
senting the only outlet for the normal left ventricle;
mitrotruncal fibrous continuity and muscular discon-
tinuity between tricuspid and truncal valves; and
interrupted aortic arch between the left carotid and the
left subclavian arteries (type B of Celoria and Patton,
1959).

Case 2
A 20-day-old boy was admitted to hospital with signs of
severe congestive heart failure and minimal cyanosis.
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Cardiac catheterization and cineangiocardiography
showed a high VSD with TAC, tubular hypoplasia of
the aortic arch with preductal coarctation, and a widely
patent ductus arteriosus (Fig. 3). On the same day as the
catheterization the main pulmonary trunk was banded,
the patent ductus arteriosus was divided and the coarcta-

tion of the aorta resected with end-to-end anastomosis.
The patient died four days later.
Post-mortem examination (Fig. 4) showed situs solitus

of the viscera and atria with d-loop and cardiac apex on
the left; normal systemic and pulmonary venous
drainage; atrial septal defect of the fossa ovalis type;

PIG. 1 Case 1. Anteroposterior (A) and lateral (B) views of right ventricular angiogram showing large
common trunk (TAC) arising entirely from right ventricle (RV), small ascending aorta (AA), and
intemrpted aortic arch.

FIG. 2 Case 1. (A) Right ventricle (RV) and common trunk (TAC): note right
monoventricular origin of truncus and persistent ductus arteriosus (PDA). (B) Schematic
representation of heart and common trunk with intemrpted aortic arch, type B.
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... .........

FIG. 3 Case 2. Anteroposterior (A) and lateral (B) frames of left ventricular cineangio-
cardiogram showing truncus arteriosus arising from right ventricle and mitrotruncal
discontinuity.

normal tricuspid valve and hypertrophy of the right
ventricle; monoventricular origin of a type A4 truncus
arteriosus communis from the right ventricle; normal
mitral valve and hypertrophy of the left ventricle; high
subtruncal VSD, representing the only outlet for the left
ventricle; conal muscle cuff 5 mm long separating the
tricuspid truncal valve from both atrioventricular valves;
single coronary ostium arising from the posterior sinus;
banded main pulmonary art ry; divided ductus arteriosus
and end-to-end anastomosis between a moderately
hypoplastic aortic arch and descending aorta.

Discussion

In the development of the normal heart both the
fourth and sixth left aortic arches persist to connect
the ventral aorta to the dorsal aorta. These arches
persist because the primitive ventral aorta is totally
divided into the ascending aorta and the pulmonary
artery by the aortopulmonary septum, so that two
distinct ducti are necessary to lead the right and left
cardiac outputs into the descending aorta. In TAC,
where the aortopulmonary septum is partly or

entirely absent (Al and A2 types of Van Praagh and
Van Praagh (1965), respectively), cardiac output is
not separated at the level of the ventral aorta.
Therefore there are no reasons for both the fourth
and sixth left aortic arches to persist. Consequently,
in the usual types ofTAC (types A1-A2), the ductus
arteriousus-that is, the sixth arch-is absent or

very small at birth, while the aortic isthmus-that
is, the fourth arch-is well developed. More rarely

the ductus arteriosus is widely patent as opposed
to the aortic isthmus, which is more or less in-
voluted (type A4). Our cases present this last
condition and, moreover, both had a monoventri-
cular origin of the common truncus from the right
ventricle. A review of the reported cases of TAC
type A4 (Tiedemann, 1831; Preisz, 1890; New-
combe et al., 1961; Roberts, Morrow, and Braun-
wald, 1962; Mehrizi and Morrish, 1962; Van
Praagh and Van Praagh, 1965; Morgan, Brinsfield,
and Edwards, 1965; Steiner and Finegold, 1965;
Moller and Edwards, 1965; Van Praagh et al.,
1971) shows that, in those cases where the arterio-
ventricular relationship was described in detail
(Newcombe et al., 1961; Steiner and Finegold,
1965), the truncus arose from the right ventricle
and the VSD was the only outlet for the left ven-
tricle. The question thus arises whether the right
lateral displacement of the truncus plays some role
in determining an unequal division of the common
blood flow between the ascending aorta and the
pulmonary artery. We believe that when the
truncus arises from the heart, as in our cases,the
predominant blood flow travels from right to left
through the left sixth aortic arch and quite possibly
predisposes to this kind of aortic isthmal under-
development. This differs from Shinebourne and
Elseed (1974), who reported that isthmal narrowing
is absent in the fetus with a truncus since all the
flow reaching the descending aorta will have tra-
versed the isthmus.
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Though in both our cases the truncus arose
entirely from the right ventricle the first case showed
mitrotruncal fibrous continuity (complete absence
of the left parietal conal musculature) while a
bilateral parietal conus was present in the second

case. After d-looping of the primitive straight heart
tube in the early stages of ontogenesis the undivided
conotruncus originates entirely from the proximal
bulbus cordis (future right ventricle). The studies
carried out on human embryos by Goor, Dische,

FIG. 4 Case 2. (A) Anteroposterior view of heart. Note common trunk, type Al (TAC);
residual hypoplastic aortic arch (arrow) with signs of surgical end-to-end anastomosis and
banded main pulmonary trunk (PT). (B) Interior view of right ventricle (RV) showing right
monoventricular origin of common trunk. (C) Interior view of ventricles after excision of high
anterior portion of ventricular septum showing large cuff of conal muscle (CM) separating
truncal valve from tricuspid (T) and mitral (M) valves. (D) Diagram of anatomy of
heart and great arteries.
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and Lillehei (1972) led these authors to postulate
that the leftward shift of the conotruncus to align
with the left ventricle is independent of the aortic
conus absorption-that is, the left posterior wall
of the undivided conus. On the other hand, Ander-
son et al. (1974) believe that this conal absorption is
necessary for determining the leftward displacement
of the conotruncus. The different anatomical
features of our cases, in our opinion, support the
conclusions of Goor et al. (1972).
The presence of a bilateral parietal conal myo-

cardium in our second case confirms that TAC is
essentially a lack of septation of the outflow tracts
of the heart, while the left and right conal free walls
may or may not be present. This is in contrast with
Van Praagh and Van Praagh's view (1965), who
consider the morphogenesis of TAC to be the same
as pseudotruncus-that is, an extreme hypoplasia
of the conus.

We are indebted to Dr. Richard Van Praagh for his
criticism and suggestion.

Addendum

After this manuscript was submitted, another case of
TAC type A4 came to our attention at necropsy, pre-
senting with interrupted aortic arch type B and the
truncus arising entirely from the right ventricle despite
mitrotruncal fibrous continuity. These anatomical fea-
tures confirm both our views on the association ofunder-
developed aortic arch in TAC with right mono-
ventricular origin of the truncus and on the independence
of conus absorption in the transfer of the truncus above
the left ventricle.
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