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Introduction

Persistent fifth aortic arch (PFAA) is a very rare congenital 
cardiovascular defect, which is often associated with other 
cardiovascular anomalies such as patent ductus arteriosus 
(PDA), interrupted aortic arch (IAA), pulmonary atresia, 
tetralogy of Fallot, and transposition of the great vessels. 
PFAA was first described by Van Praagh in an autopsy 
specimen in 1969 (1). PFAA is an abnormal vessel, arising 
from the ascending aorta proximal to the origin of the 
brachiocephalic artery, and then terminating in the dorsal 
aorta or pulmonary artery via the patent arterial duct, which 
was defined comprehensively by Gupta (2). We report the 
case of an infant diagnosed with PFAA, IAA and patent 

arterial duct. We present the following case in accordance 
with the CARE reporting checklist (available at https://
tp.amegroups.com/article/view/10.21037/tp-21-350/rc).

Case presentation

A 50-day-old male infant who weighed 4.7 kg was admitted 
to our hospital because of suffering from shortness of 
breath for more than 10 days. This male infant was the first 
child from a nonconsanguineous couple without family 
history. Although his vital signs were stable, a grade 1/6 
ejection systolic murmur was observed at the 2nd or 3rd 
left parasternal intercostal space without accentuation 
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pulmonary components of the second heart sound. 
Furthermore, his blood pressures in upper limbs (left 
103/56 mmHg, right 101/54 mmHg) were significantly 
higher than those in lower limbs (left 60/45 mmHg, right 
59/46 mmHg). Electrocardiogram displayed sinus rhythm 
and Q-T intervals prolonged. IAA (type A), PDA, PFAA 
with a coarctation, and the left vertebral artery (LVA) arising 
behind the fourth AA were observed in echocardiography 
and computed tomography angiography (CTA) (Figure 1A). 

Surgical repair was performed through the left 
anterolateral fourth intercostal thoracotomy incision in 
the right lateral position. The arterial duct was 3 mm 
in diameter, which was ligated and then disconnected  
(Figure 1B). The PFAA and descending aorta were cross-
clamped. Then the narrowest part of the PFAA was excised 
which was about 5 mm long (Figure 1C), and then an end-
to-end anastomosis was conducted. As shown in Figure 2,  
the diagram can display the procedure of the surgical 
repair. The anastomotic aorta was 8 mm in diameter, with 
blood pressure at 90/49 mmHg in upper right limb and  
75/49 mmHg in lower right limb. Echocardiography 
showed that the cardiac function was normal and the blood 
flow in anastomotic aorta was smooth after the surgery. The 
patient resulted in good recovery and was discharged on 
day 7th post operation. A stenosis was identified by CTA at 
10 months after the resection (Figure 3A). Eighteen months 
after the resection, the stenosis still remained (Figure 3B), 
and then the balloon dilation procedure through cardiac 
catheterization was conducted. Pre-dilation invasive 
blood pressure difference was 23 mmHg between anterior 
stenosis site (93/66 mmHg) and posterior stenosis site  

(70/56 mmHg), but post-dilation invasive blood pressure 
difference was 4 mmHg. In the latest follow-up visit 2 years 
after the balloon dilation, the echocardiography revealed the 
diameter of the anastomotic part was 6.5 mm, almost the 
same diameter as aortic arch. The blood pressure difference 
between anterior anastomotic site and posterior anastomotic 
site was 16 mmHg, with blood pressure at 100/70 mmHg 
in upper right limb and 105/72 mmHg in lower right limb. 
CTA at the postoperative follow-up showed a good recovery 
with normal cardiac function 3 years (Figure 3C) and 4 years 
(Figure 3D) after the resection. 

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient’s 
parents or legal guardians for publication of this case report 
and accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

PFAA is a very rare congenital cardiovascular anomaly (3). 
It is an extrapericardial vessel arising from the ascending 
aorta, and then connecting to the systemic or pulmonary 
circulation. PFAA is most commonly classified into three 
different types according to its different aberrant vascular 
connections, described by Weinberg (4). PFAA can be 
subdivided into two major types: systemic-to-systemic (type 
A and B) and systemic-to-pulmonary (type C) connection. 
There is a double-lumen aortic arch in type A PFAA. The 
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Figure 1 CTA and surgical photograph of this patient. (A) CTA before the operation; (B) surgical photograph in the operation; (C) the 
resection part of the PFAA coarctation. This image is published with the consent from the patient’s parents or legal guardians. CTA, 
computed tomography angiography; PFAA, persistent fifth aortic arch; PA, pulmonary artery; HV, hemiazygos vein. 
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Figure 2 A diagram of the procedure about the surgical repair in this patient. (A) The child in the right lateral position with the left 
anterolateral fourth intercostal thoracotomy incision; (B) clamping the proximal stenosis site and distal stenosis site of the PFAA; (C) excising 
the stenosis part; (D) the proximal and distal aorta with the stenosis resected; (E) conducting the end-to-end anastomosis; (F) suturing the 
vessel; (G) half of the vessel sutured; (H) continuing to suture the vessel; (I) the suture finished. PFAA, persistent fifth aortic arch. 
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fourth AA is above the fifth AA, running parallel to each 
other, and connecting the ascending and descending aorta. 
In type B PFAA, the fourth AA is interrupted or atretic, 
only the fifth AA connects the ascending and descending 
aorta. The fourth AA is interrupted, and the fifth AA arises 
from the origin of the brachiocephalic artery and connects 
to the pulmonary artery, which is described as type C PFAA. 
According to the classification, our case was classified as 
type B PFAA with coarctation.

Cardiac MRI and CTA are the reference standards for 
the diagnosis of PFAA. With the development of the three-
dimensional angiography imaging, the multi-slice spiral 
CTA (MSCTA) which can display the PFAA clearly and 
directly is widely used in recent years. Several surgical 
procedures have been used to repair the coarctation of 
PFAA including patch enlargement of the coarctation, 
using tube grafts and end-to-end anastomosis between the 
descending aorta and the fifth AA (5). The fourth AA in 
our case was interrupted. Four vessels arose directly from 

the ascending aorta. And the fifth AA was well developed. 
Therefore, we resected the coarctation of the fifth AA, and 
then conducted an end-to-end anastomosis. There was no 
intra-cardiac malformation in this infant, so we performed 
the surgery through the left anterolateral fourth intercostal 
thoracotomy incision in the right lateral position without 
cardiopulmonary bypass. In this way, it can provide clear 
operative field, and the infant can also benefit from less 
trauma, less bleeding and better appearance. The infant 
recovered smoothly after this simple and short-time 
operation. Despite a stenosis was observed at anastomotic 
part at 10 months after the operation. The infant recovered 
well after once balloon dilation procedure, and no 
occurrence of the stenosis was observed in the followed  
2 years. Through our surgical experience, we believe that 
this surgical procedure is more suitable for such patient 
whose fifth AA well developed. And this child’s patients 
appreciated the doctors very much for the appropriate 
treatments of their child.
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Figure 3 Follow-up CTA of this patient. (A) CTA 10 months after the operation; (B) CTA 18 months after the operation; (C) CTA  
18 months after the balloon dilation procedure; (D) CTA 30 months after the balloon dilation procedure. This image is published with the 
consent from the patient’s parents or legal guardians. CTA, computed tomography angiography.
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