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Aortopulmonary fenestration and aortic atresia
Report of an infant with ventricular septal defect,
persistent ductus arteriosus, and interrupted aortic arch'

G. C. Rosenquist,2 J. F. N. Taylor, and J. Stark
From the Thoracic Unit, The Hospitalfor Sick Children, London

A case report is presented. of an infant with aortopulmonary fenestration, aortic atresia, interrupted aortic
arch, persistent ductus arteriosus, and ventricular septal defect. Because of the aortic atresia, blood flow
across the fenestration was the reverse of that usually seen in aortopulmonary defects.

Most reported cases of aortopulmonary fenestration
are discrete openings between the main pulmonary
artery and the aorta, distal to the outflow valves,
and thus are amenable to surgical correction using
cardiopulmonary bypass (Bosher and McCue,
I962; Deverall et al., I969; Gross, I952; Gasul,
Fell, and Casas, I951; Hurwitz, Ruttenberg, and
Fonkalsrud, I967; Kalter et al., 1970; Meisner et al.,
1968; Morrow, Greenfield, and Braunwald, I962;
Neufeld et al., I962; Putnam and Gross, I966;
Reis et al., I965; Stanley et al., I969; Wright, Free-
man, and Johnston, I968). Some cases are more
difficult to correct because the fenestration is so large
that there is either no truncal septum separating the
aorta from the main pulmonary artery with only a
very small cuff or rim above the separate valves, or
an aortopulmonary fenestration that perches above
both valves with no rim of tissue above the valves
(Dadds and Hoyle, 1949; Sprengel and Brown,
1954). Such cases have sometimes been classified as
truncus arteriosus because one great vessel leads to
pulmonary, systemic, and coronary circulations (Van
Praagh and Van Praagh, I965).
The present case report concerns an infant with

aortopulmonary fenestration, aortic atresia, inter-
rupted aortic arch, persistent ductus arteriosus, and
ventricular septal defect. Because of the aortic
atresia, blood flow across the fenestration was the
reverse of that usually seen in aortopulmonary de-
fects.
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Case report

This 3-week-old boy was bom normally at full term
weighing 3 o5 kg. At 2 weeks of age he was in congestive
heart failure. A loud systolic murmur was heard over
the praecordium; and the second sound was single. The
pulse in the right arm was more forceful than the left.
The femoral pulses were weak. A chest x-ray showed a
large heart with increased pulmonary vascularity. The
electrocardiogram indicated an excess of left ventricular
activity for the infant's age. Treatment with digoxin and
diuretics (chlorothiazide) together with sedation failed
to improve the cardiac failure. Cardiac catheterization
and angiography at 20 days of age showed a ventric-
ular septal defect and interruption of the aortic arch.
The femoral artery pressure (54/40 mmHg) was about
half the pulmonary artery pressure (ioo/5o mmHg), and
femoral artery oxygen saturation was 8i %. On the day
after the investigation, at 3 weeks of age, he died sud-
denly.
At necropsy the venae cavae entered the right atrium

normally. The foramen ovale was patent. The tricuspid
valve was normal, and measured io mm in diameter.
The right ventricle was dilated and hypertrophied. The
pulmonary valve was bicuspid and enlarged (8 mm in
diameter, Fig. IA). The ventricular septal defect was
6 mm in diameter. Its superior margin was fibrous
tissue that separated the pulmonary annulus from the
atretic left ventricular outflow tract. The septal band
formed the anterior margin of the defect; the inferior
and posterior margins were formed by the parietal band
of the crista supraventricularis (Fig. IA). The intact
membranous ventricular septum (pars membranacea)
was normally situated under the parietal band. The
main, right, and left pulmonary arteries were dilated. A
partially constricted persistent ductus arteriosus (2-5 mm
in diameter, Fig. iA) gave access to the left subclavian
artery and descending aorta (4-5 mm in diameter). The
oval communication between the main pulmonary artery

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.36.11.1146 on 1 N
ovem

ber 1974. D
ow

nloaded from
 

http://heart.bmj.com/


Aortopulmonary fenestration and aortic atresia 1147

and the ascending aorta measured 4 x 6 mm. A 2-mm
cuff or rim of tissue separated the origins of the great
vessels and formed the proximal margin of the fenestra-
tion (Fig. IA). The atretic aortic valve was located
adjacent to the left ventricular outflow tract (Fig. iB).
The coronary arteries arose from the hypoplastic aortic
sinuses (Fig. IB). The aorta was 4 mm in diameter and

p

gave rise to the innominate and left common carotid
arteries; the arch was interrupted. The pulmonary veins
returned normally to the left atrium, which was normal
in size. The mitral valve annulus was 8 mm in diameter.
Though its papillary muscles were normally formed, the
length of the free margin of the anterior cusp was re-
stricted, a feature of the hypoplastic mitral valve (Rosen-
quist, I974). The left ventricle was 27 mm in length
from mitral annulus to apex. Its only exit was the ven-
tricular septal defect, which measured 5 mm in dia-
meter (Fig. iA).

Discussion
Although the combination of lesions described here
(Fig. 2) has not been reported previously, the haemo-
dynamic disturbance resembles that of truncus
arteriosus (type i, subtype 5 of Collett and Edwards
[I949] and type A4 of Van Praagh and Van Praagh
[1965]), because one outflow valve leads from the
heart to a great vessel that supplies blood to sys-
temic, pulmonary, and coronary circulations and
there is atresia of part of the aortic arch.
The circuitous route from left ventricle to cor-

onary circulation included successively, the ven-
tricular septal defect, right ventricular outflow tract,
pulmonary valve, main pulmonary artery, aorto-
pulmonary fenestration, root of aorta, and finally,
in retrograde fashion, aortic sinus and coronary
artery.

It is unlikely that the systolic murmur represented
flow across the ventricular septal defect, because the
defect was very large; probably it was related either

FIG. i A) View of opened right ventricle (RV),
pulmonary arteries and descending aorta. The aorto-
pulmonary fenestration (APF, arrows and probe) is
an oval opening between the main pulmonary artery
and the root of the aorta. The ventricular septal de-
fect (VSD) is in the supracristal position. The pul-
monary valve is bicuspid. Right and left pulmonary
arteries (RPA, LPA) and persistent ductus arteriosus
(PDA) arise from the main pulmonary artery. LAA:
left atrial appendage; ALTV: anterior leaflet, tri-
cuspid valve. B) Opened left ventricle (LV). The
posteromedial papillary muscle (PM) supports a mitral
valve that is normally formed, though the free margin
of the anterior leaflet is restricted. The ventricular
septal defect (VSD, interrupted arrow) leads into the
right ventricular outflow tract. AO: opened aorta
above the atretic aortic valve. The coronary arteries
(solid arrows) arise from rudimentary sinuses in the
narrow base of the root of the aorta. LAA: left atrial
appendage.
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FIG. 2 Drawing to illustrate the pathological ana-

tomy of the reported case. Anterior view, similar to
Fig. zA. Abbreviations: IVC: inferior vena cava;

LA: left atrinum; LCC: left common carotid artery;
LSA: left subclavian artery; PA: pulmonary artery;
RA: right atrium; RCC: right common carotid
artery; RSA: right subclavian artery; SVC: sup-
erior vena cava. Other abbreviations as in Fig. iA
and B.

to increased flow through the bicuspid pulmonary
valve, or to flow of blood at the narrow persistent
ductus arteriosus. The latter seems the most likely
explanation, since the blood pressure in the left
arm and legs was diminished.

Aortography should differentiate this condition
from truncus arteriosus. Definitive repair in this in-
stance would not be possible because of the aortic
atresia, though the other lesions could all be cor-
rected individually. Palliative treatment seems to be
limited to banding the right and left pulmonary
arteries separately and creating an adequate vas-
cular pathway to the descending aorta.

The authors thank Dr. Colin Berry for the original nec-
ropsy findings, Dr. R. E. Bonham-Carter for per-
mission to publish the case, Lauren Sweeney for Fig. 2,
Gary Sterner for the photographs in Fig. i, and Soame
D. Christianson for help in preparation of the manu-
script.
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