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Abstract
Interrupted aortic arch (IAA) is a congenital anomaly that affects approximately 3 per million live-births. Adult 

presentation of complete aortic interruption is extremely rare. Surgical repair of IAA is the mainstay of treatment, 
however beneficial effects of intervention in the adult population are still debated. Late complications of surgical or 
percutaneous procedures have to be considered when managing asymptomatic adults. 
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Introduction
Interrupted aortic arch (IAA) is a congenital anomaly that affects 

approximately 3 per million live-births, which is characterized as loss of 
continuity either of the aortic arch or at the level of the aortic isthmus. 
This case study deals with a 59-year-old female with interrupted aortic 
arch. Diagnosis was associated to combined stenosis and regurgitation 
of the aortic valve and the patient underwent surgery with replacement 
of the aortic valve with a mechanical prosthesis.

Case Presentation
A 59-year-old female with past medical history of breast cancer, 

treated with quadrantectomy, lymphadenectomy and chemotherapy, 
and a normal to-term pregnancy, presented to our department due to 
mild-to-moderate dyspnea. 

A couple of years’ prior she had an incidental finding of interruption 
of the aortic arch (IAA), and aneurysm of a right intercostal artery. At 
the time of diagnosis, no treatment had been proposed for IAA, however 
percutaneous exclusion, with two DBS balloons, was performed at the 
origin of the arterial aneurysm. 

The patient reports a very active life-style (swims 1 hour, 4 to 5 
times/week) and a slight progression of symptoms in the past months. 
Upon presentation the woman appeared healthy, fit, with a normally 
developed upper body in contrast to fairly minute lower limbs. Initial 
examination revealed moderate hypertension measured on both upper 
limbs (brachial blood pressure (BP) 150/75 mmHg) and a pressure 
difference measured on lower limbs (BP 100/60 mmHg), with delayed 
and reduce femoral pulses. Furthermore, pounding intercostal pulses 
could be easily felt bilaterally. Heart auscultation revealed a systolic 
murmur on the right parasternal second intercostal space. Physical 
examination of all other systems was found to be normal. The patient 
was on triple anti-hypertensive medications: amlodipine (10 mg/day), 
bisoprolol (2.5 mg/day) and ramipril (10 mg/day).

Chest X-ray (CXR) was performed, which showed typical 
rib notching bilaterally [1], compatible with prominent collateral 
circulation secondary to IAA, and a slightly enlarged cardiac silhouette. 
Transesophageal (TEE) echocardiography was later performed to assess 
heart and valve function. TEE showed hypertrophy and dilation of the 
left ventricle, with normal left ventricular ejection fraction (EF 65%). 
The aortic valve appeared bicuspid (antero-posterior classification), 
with fibro-calcific degeneration resulting in moderate-to-severe 
aortic insufficiency (vena contracta (VC) 5.5 to 6 mm) and moderate 
associated stenosis (maximal gradient of 64 mmHg, mean gradient of 
38 mmHg). Trace mitral regurgitation was also detected. 

In order to better assess the complete aortic coarctation a cardiac 
magnetic resonance angiography was performed [2]. Images confirmed 
complete interruption of the aortic arch, distal to the left subclavian 
artery, and prominent collateral circulation (Figures 1A and 1B). 

A diagnosis of combined stenosis and regurgitation of the aortic 
valve was made and the patient underwent surgery with replacement 
of the aortic valve with a mechanical prosthesis (St. Jude Medical n.19). 
Prior to surgery, during patient workup, transcatheter treatment for 
aortic valve replacement was also taken into consideration; however due 
to anatomical aspects, prominent intercostal circulation and tortuosity 
of the aortic branches, percutaneous procedures were rejected.

The patient was discharged on postoperative day 5 without major 
complications. At 1-year follow-up the patient was in good clinical 
conditions, asymptomatic for dyspnea, and went back to her normal 
life-style and daily exercises. Blood pressure control was greatly 
improved, with a modification of anti-hypertensive medications’ 
regimen: amlodipine was suspended and slight decrease in ACE 
inhibitor dose was implemented.

Discussion
Interrupted aortic arch (IAA) is a congenital anomaly defined as 

loss of continuity either of the aortic arch or at the level of the aortic 
isthmus; it affects approximately 3 per million live-births [3]. Adult 
presentation of complete aortic interruption is extremely rare. IAA 
differs from aortic coarctation by the degree of stenosis of the thoracic 
aorta. According to the location of the interruption of the aortic arch, 
IAA can be classified into three categories: type A, being the most 
common and accounting for 79% of cases, occurs distal to the left 
subclavian artery; type B occurring between the left carotid and left 
subclavian arteries, and type C presenting between the innominate 
artery and the left carotid artery [4]. Further anomalies are commonly 
associated with IAA: the most common is bicuspid aortic valve seen 
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in 50% of cases. Others include, atrial septal defects, ventricular 
septal defects, patent ductus arteriosus, and intracranial aneurysms, 
particularly in the region of the Circle of Willis [5]. 

Surgical repair of aortic coarctation and IAA is the mainstay of 
treatment, and several surgical techniques have been used: end-to-
end anastomosis, end-to-side anastomosis, or bypass grafting. In the 
current era, advances in the percutaneous treatment of such defect have 
also been made and described [6,7]. However, while clinical, both short 
and long-term, benefits of surgical treatment in the infant population 
are well documented, great debate and inconsistency of results are 
reported for the adult population. The major improvement is described 
as a significant reduction in hypertension, and as a consequence a 
decreased overall risk for cardiovascular events and complications 
[8,9]. Nonetheless, surgery is associated with long-term complications 
that need to be thoroughly assessed when planning management of 
such patients. Matter-of-factly, repair does not necessarily indicate 
cure of cardiovascular abnormalities. Re-coarctation can occur in up 
to 40% of treated individuals; among others also aortic aneurysm and 
dissection, cerebrovascular accidents, late systemic hypertension and 
overall survival [10]. All of the above listed factors being even more 
concerning in adult patients. Systemic hypertension can occur after 
successful repair, and among risk factors for development are older 
age at the time of surgery and a higher baseline blood pressure [11,12]. 
Indeed, poor resolution of hypertension was more common among 
patients above the age of 30 at the time of repair [13,14]. Furthermore, 
perioperative death is reported to be significantly higher in patients 
undergoing surgical repair past the third decade of life [15]. 

Conclusion
Therefore, the natural history of IAA is strongly dependent on 

development of systemic hypertension and survival to adulthood is per 
se impressive, even more so in an asymptomatic fashion. This, together 
with clinical implications of repair at an older age should warrant merit 
when planning the best patient-tailored treatment [16,17]; medical 
management is feasible, and may in fact be the best approach in this 
subset of patients. 
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Figure 1: Cardiac magnetic resonance angiography image showing A) Interruption of the aortic arch distal to the left subclavian artery and B) Prominent intercostal 
collateral circulation.
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