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INTRODUCTION

Persistent fifth aortic arch (PFAA) is thought to be an 
extremely rare congenital heart disease (CHD). Most of 
the previous reported cases were associated with major 
cardiac anomalies and were diagnosed coincidentally.[1] 
We report a case of PFAA with patent ductus arteriosus 
(PDA) that caused congestive cardiac failure in a 
5-month-old baby.

CASE REPORT

A 5-month-old boy weighing 3500 g presented with 
history of fast breathing, diaphoresis during feeding 
and recurrent respiratory tract infections since birth. 
He was born at 32 weeks of gestation with a birth weight 
of 2070 g.

Physical examination revealed heart rate of 140 beats per 
minute, respiratory rate of 60 per minute with subcostal 
retractions and blood pressure of 80/40 mmHg in the 
right arm. Oxygen saturation in room air was 95% in 
the right upper limb and 93% in the lower limb. The 
peripheral pulses were bounding with no radio–femoral 
delay. The precordium was hyperdynamic and the apex 
beat was located in the left fifth intercostal space at the 
mid-clavicular line. On auscultation, first heart sound was 

normal and second heart sound was narrowly split with 
loud pulmonary component. No murmurs were audible.

Chest radiography demonstrated cardiomegaly 
(cardiothoracic ratio 65%) with right atrium and right 
ventricle enlargement. Lung fields were plethoric. 
Electrocardiogram demonstrated biventricular 
hypertrophy with QRS axis of 90°. Echocardiography 
revealed a large PDA with predominant right to left 
shunt and severe pulmonary arterial hypertension. On 
suprasternal view, the aortic arch was left sided with 
transverse arch measuring 7 mm. Only two arch vessels 
were seen, with the first vessel probably trifurcating. 
Isthmus just after the second vessel measured 4 mm; 
hence, coarctation was suspected [Figure 1].

The coarctation segment did not look narrow enough 
to explain predominant right to left shunting of PDA. 
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ABSTRACT

Persistent fifth aortic arch (PFAA), also known as congenital double-lumen aortic arch, is a rare developmental 
anomaly of the aortic arch. A 5-month-old baby who presented with congestive cardiac failure was diagnosed to 
have a large patent ductus arteriosus with PFAA. Although this arch anomaly had no hemodynamic relevance 
in this case, preoperative diagnosis prevented surprises “on table.”
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CASE REPORT

Figure 1: Suprasternal view on two-dimensional echocardiogram 
showing suspicion of arch anomaly with two lumina arising from 
the arch
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To delineate the severity of coarctation and the arch 
anatomy, cardiac computed tomographic angiography 
(CT angiography) was planned. CT angiography showed 
a large left-sided PDA with left aortic arch. The arch had 
two lumina and the left carotid and subclavian arteries 
were originating from the upper lumen [Figure 2]. The 
diagnosis of double-lumen aortic arch was made. There 
was no coarctation of aorta.

Although the PDA seemed to be shunting right to left, the 
lower limb saturations were 93%. In view of his symptoms 
and chest X-ray suggestive of increased pulmonary 
blood flow, he was planned for surgical ligation of 
PDA. Intraoperatively, CT angiographic findings were 
confirmed. He underwent successful PDA ligation and was 
discharged on the seventh postoperative day. On follow-
up 3 months later he is doing well with no evidence of 
pulmonary arterial hypertension.

DISCUSSION

The fifth aortic arch almost always involutes in normal 
embryological development. PFAA was first reported in 
man by van Praagh et al. in 1968 as a sizable subway 
beneath the fourth arch, forming a congenital double-
lumen aortic arch. This double lumen extends from the 
level of the innominate artery proximally to the level of 
the left subclavian artery and ductus arteriosus distally.[2]

Embryologically, endothelial sprouts arise from the 
aortic sac and the descending aorta corresponding 
to the upper-and lower-end of the fifth arch. This 
fifth arch is inconstant, being found in only 50% of 
the human embryos at the time of establishment of 
the six (pulmonary) arches, from the fourth week of 
development. Although PFAA is a very rare finding, 
analysis of the records of cardiopathological collections 
reveals an incidence of approximately 1 in 330.[3] The 
condition may be underrecognised. PFAA has to be 
distinguished from a retroesophageal right subclavian 
artery and from double aortic arch surrounding the 
tracheoesophageal axis.[4]

PFAA may be hemodynamically inconsequential and is 
diagnosed coincidentally.[1] This anomaly presents in two 
forms. With the first type, the fifth aortic arch connects 
the ascending and descending aorta, running underneath 
the (fourth) aortic arch from the innominate artery to the 
left subclavian artery and giving origin to a congenital 
double-lumen aortic arch [Figure 3]. This systemic-to-
systemic connection has no functional relevance and 
may be associated with various congenital cardiovascular 
anomalies, the most frequent being aortic coarctation, 
PDA and bicuspid aortic valve. With the second type, 
the fifth aortic arch connects the ascending aorta and 
a derivative of the embryonic sixth arch, forming a 
systemic-to-pulmonary connection. This situation has 
usually been described in association with pulmonary 

atresia and ventricular septal defect. Here, the PFAA 
is not only an anatomic finding but has an important 
functional role as a source of blood supply to the lung, 
and may be misdiagnosed as the arterial duct.[5]

Most of the previously reported cases were associated 
with major CHD such as tetralogy of Fallot,[5] truncus 
arteriosus,[6] coarctation of aorta[4,6] and anomalous 
origin of left pulmonary artery from ascending aorta.[7]  
Although frequently associated with major cardiac 
anomalies, it can also be an incidental finding without 
any cardiac anomalies.[8,9] The persistent arch can be 
either left or right sided. There is only one reported 
case of bilateral involvement.[4] It can rarely present 
with isolated systemic to pulmonary arterial connection 
causing severe congestive cardiac failure.[1]

In our case, this PFAA was a systemic-to-systemic 
connection and both the lumina were patent; hence, 
there was no functional relevance [Figure 3]. PDA 

Figure 2: Three-dimensional reconstructed computed tomography 
image showing left-sided patent ductus arteriosus with double-
lumen aortic arch

Figure 3: Persistence of left-sided fifth arch with normal arch 
arising from the fourth branchial arch and patent ductus arising 
from the distal sixth arch



Warrier, et al.: PDA with persistent 5th Aortic arch

193Annals of Pediatric Cardiology 2012 Vol 5 Issue 2

was diagnosed on echocardiography and the arch 
was suspected to be abnormal. The arch anomaly was 
confirmed on CT scan. The visualization of great vessels 
by echocardiography is limited, while cine angiography 
requires cardiac catheterization with ionizing radiation. 
Contrast-enhanced magnetic resonance angiography 
(MRA) and multi-slice CT angiography are noninvasive 
modalities suitable for visualization of congenital aortic 
arch anomalies.[10]

This case highlights the importance of arch evaluation on 
echo in suprasternal view so as to prevent surprises “on 
table” and modify the surgical management if needed.
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