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Unusual giant patent ductus arteriosus associated with
ventricular septal defect and discrete aortic coarctation.
A case report
Marcelo Basave,* Alberto Rangel,* Héctor Albarrán,* Óscar Nandayapa**

Summary
The authors present the case of a 26 years old
female, 56 kg weight and 154 cm height, with a
giant patent ductus arteriosus (2.4 cm of internal
diameter), ventricular septal defect, discrete
preductal narrowing of the aortic arch and
pulmonary artery hypertension that did not
diminished after 100% oxygen breathing. The
authors speculate about the origin of the giant
ductus here presented, based on hemodynamic
and embryological data.

Resumen
CONDUCTO ARTERIOSO PERSISTENTE GIGANTE
ASOCIADO CON COMUNICACIÓN INTERVENTRICULAR Y
COARTACIÓN AÓRTICA LEVE. INFORME DE UN CASO

Presentamos el caso de una mujer de 26 años
de edad, con 56 kg de peso y 154 cm de estatura; persistencia de conducto arterioso gigante (2.4
cm de diámetro interno), comunicación interventricular, discreto estrechamiento preductal del
arco aórtico e hipertensión arterial pulmonar que
no disminuyó después de la inhalación de oxígeno al 100%. Con base en los datos hemodinámicos y embriológicos, especulamos, sobre el probable origen de la dilatación ductal.
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Introduction
he giant patent ductus arteriosus (PDA)
was defined as a ductal external diameter > 1.5 cm.1 Cases of patients with PDA
measuring 2.5 cm or more of external diameter
are rarely reported in the medical literature. Recently, the cases of two children with surgically
corrected giant PDA were reported (internal diameters 2.1 cm and 2.2 cm respectively).2 We present the case of an adult with an uncommon giant
PDA (internal diameter 2.4 cm) associated with
ventricular septal defect (VSD), and a discrete
preductal narrowing of the aortic arch. Etiology

of giant PDA is not well defined but its structural, hemodynamic, and embryologic features may
be related with the associated defects. In order to
maintain life, some cardiac malformations, such
as pulmonary atresia, hypoplastic left ventricle
and interrupted aortic arch (IAA) nearly always
require the patency of a wide ductus arteriosus
after birth.3 Because of the unusual wide diameter of PDA present in the patient, we speculate
about the likely factors (hemodynamic and genetic) which led morphogenetically to the giant PDA
and its associated malformations in the patient
here presented.
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Case report
It is the case of a 26 years old woman (56 kg weight,
and 154 cm height), in NYHA functional class I,
with clinical, radiographic and electrocardiographic
signs of PDA and VSD, associated with pulmonary
artery hypertension. The transthoracic echocardiogram revealed a membranous VSD associated with
almost 2 cm wide PDA and preductal aortic narrowing (Fig. 1). Intravascular catheterization (Table I) showed: a) left-to-right blood flow shunt; b)
pulmonary artery hypertension and a 14 mmHg gradient between the ascending and descending aorta;
c) during 100% oxygen inhalation, left-to-right blood
flow shunt increased, pulmonary vascular resistance decreased and pulmonary artery pressure remained unchanged. The angiography (Fig. 2) showed
the presence of a giant PDA (internal diameter 2.4
cm) associated with a discrete preductal aortic narrowing and a VSD (Fig. 2). Figure 3 shows a schematic interpretation of Figure 2.

Fig. 1. Transthoracic echocardiogram and schematic interpretation. Left:
Suprasternal view of the aortic arch showing the preductal narrowing of the aorta
(gradient 14 mmHg) and the wide patent ductus arteriosus. Right: Four-chamber
view showing a septal ventricular defect. 1) Ascending aorta; 2) descending
aorta; 3) ductus arteriosus; 4) right pulmonary artery; 5) left atrium; 6) right atrium;
7) left ventricle, and 8) right ventricle. Arrows: interventricular septal defect.

Discussion
In 1964, Oldham et al reported 817 cases of patients with PDA, 31 (4%) presented PDA with an
external diameter > 1.5 (the biggest being 2.5 cm).
They defined the giant PDA as a ductal external
diameter > 1.5 cm.1 In 1981, John et al.2 found in
131 patients with PDA, three cases with PDA outside diameter > 3.0 cm. Fisher informed about 117
adults with PDA. The biggest PDA found in this
case was 2.5 cm outside diameter.3 In 1996, Chen
et al. reported the case of an 18 years old girl and
a 34 years old female with PDA measuring 2.1 cm
and 2.2 cm of internal diameter, respectively.4 Our
patient has an internal PDA diameter of 2.4 cm,
documented by the angiography. Its external diameter is almost certainly comparable with the biggest reported by others.
In our patient, a wide PDA was associated with VSD
and preductal aortic coarctation. Association among
congenital cardiopathies can be:5 A) Fortuitous, i.e.
VSD with PDA. B) Obligate, i.e. tricuspid atresia
with atrial septal defect. C) Secondary to hemodynamic disturbances due to the primary cardiopathies,
i.e. atrial septal defect and mitral valve prolapse.6
D) Secondary to alterations of anatomical structures, whose embryological origin is similar, i.e. aneurysm of the sinus of Valsalva with aortic insufficiency and VSD.7 No associated cardiac defects were
found in most of the cases of wide PDA described in medical literature. In these cases, the origin of PDA wideness remains unexplainable.
In our patient, probably there is a fortuitous
relationship between the ventricular septal defect
with the PDA. However, it is possible that arteriovenous blood flow shunt through the VSD could
contribute hemodynamically to enlarge the ductus
arteriosus during the patient fetal life; specially
when the descending aortic pressure is less than
the ascending aortic pressure caused by relative
aortic narrowing present in our patient.8,9 Wide PDA
is associated with IAA. In our patient aortic
obstruction was irrelevant. Patency of the ductus
arteriosus after birth may result in cardiac failure.10
But, it may provide the only way to preserve
systemic or pulmonary arterial blood flow in
presence of other cardiac malformations like
pulmonary artery atresia; hypoplastic left ventricle;
IAA or some severe forms of aortic coarctation.11
From this point of view, it is explainable the
persistence of a wide ductus arteriosus in most
cases of IAA and unexplainable the wideness of
PDA in absence of a complete closure of the aortic
arch, as it occurred in our patient. Therefore in our
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Table I. Hemodynamic data.
Oxygen blood analysis
FIO2 = 0.21

Superior cava vein
Right atrium
Right ventricle
Pulmonary artery
Pulmonary capillary
Left ventricle
Ascending aorta
Descending aorta

CONT O2
vol %
12.2
13.3
15.8
17.1
.
17.9
18.8
18.0

SAT O2
%
62.9
69.9
69.0
88.5
.
92.7
93.3
93.4

Pressure (mm Hg)

FIO2 = 1.0

FIO2 = 0.21

CONT O2 SAT O2
vol %
%
15.9
82.3
16.2
84.2
18.0
93.6
18.6
93.6
.
.
19.1
99.1
19.1
99.0
19.1
99.3

Hemodynamic variables

FIO2 = 0.21

PaO2 (mmHg)
Systemic output (l min-1)
Systemic index (l min-1m-2)
Pulmonary output (l min-1)
Pulmonary index (l min-1m-2)
Pulmonary arterial resistances (d s cm-5)
Pulmonary arteriolar resistances (d s cm -5)
Systemic arterial resistances (d s cm-5)
Pulmonary/arterial resistances

61.7 *
3.1
2.5
11.8
9.6
515.1
338.0
2216.0
0.2

FIO2 = 1.0

S

D

M

S

D

m

.
.
95
100
.
126
119
105

.
.
9
57
.
20
92
56

.
1
.
76
.
.
84
76

.
.
115
116
.
129
119
106

.
.
9
58
.
23
92
60

.
1
.
82
22
.
84
80

FIO2 = 1.0
311.6
4.0
3.3
20.5
16.8
320.0
234.0
1832.0
0.2

S = Systolic, D = Diastolic, M = Mean
* Normal range for 2240 m altitude 65 + 0.5 mm Hg.

case there is no obligate association between the
giant ductus arteriosus and the aortic coarctation.
If such association is not fortuitous, it could have
an embryological origin. In our patient, aortic
obstruction was preductal. There are no doubts
that preductal aortic coarctation is a preceding
stage of IAA. This is because preductal aortic
coarctation, unperforated IAA with anatomical
continuity between the pre and post-coarcted
segments, and IAA with interruption between
such segments are rings of the same chain. So
for, our patient’s preductal aortic coarctation is a
frustrated case of IAA.
Aortic coarctation and hypoplasia of the aortic arch
present anatomical, histological and embryological
differences. Anatomically, aortic coartactation is
usually a shelf-like lesion and the ligament of the
ductus arteriosus almost always located between
the isthmus and the descending aorta. It has been
proposed that aortic coarctation may be related with
an abnormal pattern of fetal blood flow in the
ductus arteriosus. The shelf-like structure dorsally
located in the aortic wall resembles a normal
vascular bifurcation. Some blood flows proximally
into the aortic arch and the remainder distally into
the descending aorta.12,13 Histologically, the shelflike tissue is indistinguishable from ductal tissue
www.cardiologia.org.mx

and is thought that closure of the ductus arteriosus
after birth contributes to narrow the aortic isthmus
by shrinkage of ductal tissue extended within the
isthmic wall.14 On the other hand, hypoplasia of
the aortic arch is a particular entity in which the
portion of the aorta between the left subclavian
artery and the ductus arteriosus (isthmus) remains
uniformly narrowed after infancy. Its histological
structure is the same as the rest of the aorta and it
is frequently associated with other major cardiac
malformations like VSD or PDA.
In the present case, the ductus arteriosus remained
widely patent because shrinkage of the ductal
elements did not occur. Formation of a shelf-like
structure in the aortic wall opposite to the ductus
did not occur. Pre-isthmic coarctation of the aorta was mild, in spite of the partial absorption of
the left paired dorsal aorta between the sixth
brachial arch and the tenth intersomite segment,
which surely took place during the fetal life.
In our patient we exclude the possibility of a pseudocoarctation of the aorta because in this entity, an
elongation of a redundant aorta produces a “kicking”
at the attachment of the ligamentum arteriosum. In
this case, no pressure difference between, proximal
and distal segments of the aorta is present.15 When
the arch is interrupted, there is no evidence of arch
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Fig. 2. Digital substraction angiography. Upper: Left
ventriculography in RAO showing contrast medium
passing to right ventricle across the ventricular septal
defect and the aorta and ductus opacification. Bottom:
Aortography in RAO showing the wide patent ductus
arteriosus, and the preductal coarctation.

segment at the site of interruption, and sometimes
an unperforate segment of arch is found when the
arch is interrupted. Atresia of the aortic arch is an
intermediate stage between severe tubular hypoplasia
and aortic interruption. As it occurs in severe aortic
coarctation, IAA takes place at the preductal level7,16
and most of the blood flow to the descending aorta
takes place via a wide PDA.
Conclusions
Three cardiac malformations are associated in
the case here presented. The most relevant one
is the unexplainable wideness of the ductus arteriosus. Such wideness could be caused by the

Fig. 3. Schematic interpretation of Figure 2 . 1)
Ascending aorta; 2) descending aorta; 3) ductus
arteriosus; 4) left ventricle, and 5) right ventricle. Arrow:
mild preductal aortic coarctation.

associated cardiopathies and explained as follow: 1) There is a fortuitous relationship between the three cardiac defects; in this case the
cause of the ductal wideness is unknown. 2)
Ductal wideness could be related to the hemodynamic disturbances caused by the increased
arterio-venous blood flow shunt through the
ventricular septal defect, promoted by the discrete aortic coarctation during the patient fetal
life. 3) Incomplete or frustrated preductal IAA
and PDA wideness developed simultaneously
as it were genetically programmed as it occurs
in the unperforated or interrupted aortic ascending and descending segments.
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