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Introduction
The congenital anomalies of the aortic arch present an 

assorted clinical spectrum and may be associated with cardiac 
abnormalities and the anomalous origin of great vessels. The 
right-sided aortic arch is a rare anomaly, with an incidence 
from 0.05% to 0.10% reported in series of cases. It may appear 
as an isolated anomaly or associated with congenital heart 
defects and symptoms of tracheoesophageal compression1-3. In 
these cases, the noninvasive imaging methods are applied for 
identification and diagnosis of these lesions, anatomic definition 
and investigation of possible associated heart defects4-6. In 
patients without symptoms or signs of congenital heart defect, 
the diagnosis may be casually suspected during a chest X-ray or 
echocardiography performed due to other reasons.

Case Report
The case reported in this manuscript illustrates a congenital 

anomaly characterized by a right-sided aortic arch, associated 
with the anomalous origin of the left subclavian artery in 
the descending thoracic aorta. The twelve-year old patient 
attended the echocardiography service owing to complaint 
of palpitations on exertion. She denied chest pain, dyspnea, 
dizziness or syncope. The physical examination did not reveal 
murmurs or other abnormalities. 

The transthoracic echocardiography revealed a medial 
displacement of the aortic arch and to the right, and a vessel 
with ascending artery flow on color flow mapping without a 
significant gradient. The vessel presented a path parallel to the 
ascending aorta, but a definition was not possible regarding 
the possible connection with the initial descending thoracic 
aorta, or if there was only an ascending upper path (Figure 1). 

Owing to the suspected vessel anomaly associated with 
the right-sided aortic arch, the patient underwent Magnetic 
Resonance Angiography (MRA) of the thoracic aorta as 
diagnostic complementation. MRA revealed a right-sided 
aortic arch, with discrete impression regarding the right lateral 
position of the trachea, determining a discrete displacement 
to the left, in addition to an Aberrant Left Subclavian Artery 

(ALSA) and retroesophageal path, presenting normal caliber 
and opacification. In the ALSA origin, a focal dilatation 
(Kommerell diverticulum) was detected, and it may possibly be 
associated with the anomalous origin of this vessel (Figure 2). 

Discussion
The Kommerell diverticulum is a rare congenital anomaly 

which is typically associated with the right-sided aortic arch, 
aberrant left subclavian artery, and is usually diagnosed in an 
incidental manner in asymptomatic patients. In this case, as the 
patient complained of palpitations, a symptom not connected 
to these findings, some aspects triggered the diagnostic 
suspicion of anomalous origin of the ALSA, insomuch as 
the absence of bifurcation of the brachiocephalic trunk 
and observation of an ascending artery emerging from the 
descending thoracic aorta1-6. In the case reported, since signs 
of tracheal or esophageal compression on MRA or congenital 
heart defects on transthoracic echocardiography were not 
found, the symptoms stated by the patient are most probably 
not correlated with the radiological findings. 

Although these changes often did not bring on symptoms, 
it is important to be heedful of the development of 
atherosclerotic disease in the anomalous vessels, as well 
as dissection or aneurysmal dilatation with compression 
of adjacent mediastinal (esophagus and trachea) causing 
dysphagia, dyspnea or stridor, in addition to cough and chest 
discomfort7. Other important aspect is the association with 
the presence of right-sided aortic arch with the DiGeorge 
Syndrome (or velo-cardio-facial syndrome)8, which may be 
present mainly when there are associated defects, such as 
cono-trunk malformations, atrial or ventricular septal defects 
and tetralogy of Fallot. The diagnosis of this syndrome is 
important for counseling purposes in possible pregnancies 
and rate of recurrence in families.

Besides infrequent, the aortic arch anomalies associated 
with vessel abnormalities may be safely diagnosed with 
noninvasive imaging methods, showing a significant correlation 
among the findings of different methods. The right-sided aortic 
arch may be suspected in the longitudinal suprasternal section 
due to the need for anti-clockwise rotation of the transducer 
to fully view the arch and the descending aorta. In cross 
sections, if the aortic arch is right sided, the brachiocephalic 
trunk is on the left and bifurcates9,10. In the case described, 
the Transthoracic Echocardiography (TTE) was important for 
screening and clinical suspicion of vessel anomaly, leading 
to the performance of thoracic MRA, which allowed the 
anatomical diagnosis at a higher accuracy. Additionally, the 
imaging methods are important in the clinical follow-up and 
detection of complications associated with these anomalies, 
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such as compression symptoms, resulting in dyspnea, 
dysphagia and vascular complications (such as dissection and 
atherosclerotic disease) connected to the anomalous vessel.
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Figure 1 – Two-dimensional echocardiographic and transthoracic Doppler echocardiography images obtained from a longitudinal suprasternal section. A: 2D 
echocardiography showing the medial displacement of the aortic arch and to the right; B: Vessel with artery flow observed on color flow mapping parallel to the ascending 
aorta; C: Pulsatile Doppler study of the anomalous left subclavian artery; D: The continuous Doppler study of the same vessel did not show a pressure gradient.
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Figure 2 – A: 3D reconstruction in maximum intensity projection (MIP) of the thoracic aorta in anterior view, excluding the ascending aorta and the proximal half of 
the arch. Right-sided aortic arch and medianized descending aorta. Right Subclavian Artery (RSA) with origin in common topography. Left Subclavian Artery (LSA) 
with anomalous origin (aberrant) in the focal dilatation located in the left lateral position, at the aortic isthmus, characterizing a Kommerell diverticulum (arrows); B: 
3D reconstruction in maximum intensity projection (MIP) of the thoracic aorta in right posterolateral view. ALSA with anomalous origin (aberrant) at the aortic isthmus, 
distally for the origin of the other arch branches; C: 3D reconstruction in Volume Rendering (VR) of the aortic arch in a left anterolateral view. The following arteries are 
originated: left common carotid artery, right common carotid artery, right subclavian and left subclavian artery, from proximal to distal; D: 3D reconstruction in Volume 
Rendering (VR) of the aortic arch in a posterior view. Focal dilatation highlighted (Kommerell diverticulum, arrows) in the origin of aberrant ALSA in C and D images. 
RVA: right vertebral artery.
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