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Hybrid Treatment of Aberrant Right Subclavian
Artery Causing Dysphagia Lusoria by Subclavian to
Carotid Transposition and Endovascular Plug
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Differences in the common aortic arch branching pattern arise from abnormal
embryological development. Aberrant origin of the right subclavian artery is the
most common of these anomalies. We report the case of a 47-year-old female with
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progressive dysphagia, found to have an aberrant right subclavian artery (ARSA)
running posterior to the esophagus on computed tomography angiography. She
was managed successfully with a hybrid procedure involving a right supraclavicu-

lar incision for ARSA ligation and subclavian to carotid transposition followed by

endovascular closure of the ARSA origin.
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INTRODUCTION

An aberrant right subclavian artery (ARSA) is a varia-
tion in the anatomy of the aortic arch and is usually an
incidental finding [1,2]. Most cases are asymptomatic; how-
ever, in some instances, it can present with dysphagia as it
courses posterior to the esophagus causing compression,
also known as dysphagia lusoria [3]. Nowadays, endovas-
cular advances offer hybrid management with less invasive
procedures. We describe a case of dysphagia lusoria treated
successfully with a hybrid procedure. Informed consent was
obtained from the patient for publication of this report,
which does not release any personal information. The case
report was approved by the ethics committee of the Centro
Medico ABC (No. APABC-20-015).

CASE

A 47-year-old female with an unremarkable past medi-
cal history presented with a 5-month history of progressive
hoarseness and dysphagia. She was treated initially by an
otorhinolaryngologist with non-steroidal anti-inflammatory
drugs without symptomatic relief. Computed tomography
(CT) angiography of the neck and chest demonstrated an
ARSA running posterior to the esophagus without evident
aneurysmal degeneration (Fig. 1-3).

A hybrid procedure was planned. The surgical approach
involved a right supraclavicular incision (8 cm) with divi-
sion and suture ligation of the proximal ARSA followed by
a subclavian to carotid transposition with an end-to-side
anastomosis and the right vertebral artery preservation.

At the end of the open surgical approach, angiography
was performed by percutaneously accessing the right com-
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mon femoral artery (CFA) with a 6 Fr introducer sheath.
The ARSA origin was found to have a dilatation (Kommerell's
diverticulum) (Fig. 4). An endovascular closure of the ARSA
stump was carried out using a 12 mmx9 mm Amplatzer
vascular plug (AGA Medical Corporation, Golden Valley,
MN, USA) (Fig. 5). At the end of the procedure (Fig. 6), the
CFA was closed with a 6-Fr percutaneous arterial closure
device (Angio-Seal; St. Jude Medical, St. Paul, MN, USA).

No complications occurred during the procedures. The
patient did well postoperatively with immediate resolution
of dysphagia and was discharged on postoperative day 2
with aspirin prescribed at a dosage of 100 mg daily.

At the 6-month follow-up, the patient was asymptomat-
ic and without dysphagia. CT angiography of the neck and
chest showed a patent right subclavian to carotid transposi-
tion and no aneurysmal degeneration of the residual ARSA
stump (Fig. 7).

Hybrid Treatment of Aberrant Right Subclavian Artery

DISCUSSION

ARSA is a common aortic arch abnormality with an inci-
dence of 0.4% to 0.7% [1-3]. It occurs as a consequence of
involution of the right fourth aortic arch and the connect-
ing right dorsal aorta. The distal right dorsal aorta joins a
persistent seventh intersegmental artery to form the right
subclavian artery [4,5]. The most common course of ARSA
is the one presented by our patient, posterior to the esoph-
agus; it is observed in 80% of patients. It runs between the
esophagus and trachea in 15% of cases and anterior to the
trachea and esophagus in 15% of cases [6].

ARSA was first identified in autopsies by Hunauld in
1735 [5]. However, in 1761, Bayford described a patient
with dysphagia due to ARSA anteriorly compressing the
esophagus and named it “Dysphagia Lusoria” (Lusus natu-
rae meaning dysphagia from freaks of nature) [7].

Fig. 1. Preoperative three-dimensional reconstruction of
computed tomography scan showed an aberrant right sub-
clavian artery (arrow).
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Fig. 2. Posterior view of preoperative computed tomogra-
phy scan showed aneurysmal degeneration at the origin
(arrow head) of the aberrant right subclavian artery (arrow).

Fig. 3. Axial view of computed
tomography scan showed: (A)
The origin of the aberrant right
subclavian artery (arrow). (B)
Posterior to the esophagus with
esophageal compression (arrow).
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The involution of the right dorsal aorta can form a di-
verticulum at the origin of the ARSA (Kommerell’s diver-
ticulum). The presence of this dilatation is reported in 3%
to 8% of patients and may be associated with an increase
in symptoms [8].

Although most patients remain asymptomatic through-
out life, symptoms are most likely to present in the 4th
decade of life [6,9]. The development of symptoms is re-
lated to tracheal and esophageal compression by arterial
degeneration with age, related to atherosclerotic hardening,
decreased elasticity, and aneurysmal degeneration. Our pa-
tient presented with progressive hoarseness and dysphagia.
Other reported symptoms included chest pain, weight loss,
shortness of breath, chronic cough, and upper extremity
claudication [6,10].

The most common method for diagnosis is a CT scan.

Fig. 4. Angiogram (right anterior oblique) showed the ab-
errant right subclavian artery origin to have a dilatation
(white arrow), subclavian to carotid transposition (arrow
head), and vertebral artery preservation (black arrow).

Previously, ARSA was diagnosed by endoscopy or upper
gastrointestinal barium imaging [6]. We believe that a CT
scan with vascular reconstruction is the best preoperative
image to define the lesion and aids in planning the inter-
vention.

Treatment is reserved for symptomatic patients or pre-
venting complications such as aneurysmal dilatation [11].
For many years, the classical approach was a left thoracoto-
my with division and ligation of the ARSA [12].

Other procedures used were right thoracotomy, median
sternotomy, and reimplantation of the ARSA to the ascend-
ing aorta or the right common carotid artery [13,14].

Over the last few years, the number of endovascular and
hybrid techniques available for ARSA has increased; these
have the advantage of treating symptomatic or aneurysmal
ARSA without thoracotomy, thus, reduce the morbidity as-

Fig. 6. Completion angiogram showed patent right subcla-
vian to carotid transposition with absence of contrast ma-
terial in the aberrant right subclavian artery origin.

Fig. 5. Left anterior oblique
view (A) and right anterior
oblique view (B) of angiogram
showed endovascular closure of
the aberrant right subclavian
artery stump with Amplatzer
vascular plug (arrows).
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sociated with this procedure [11].

Orvald et al. [15] reported the first hybrid approach of
cervical incision and transposition of the subclavian artery
to the right common carotid artery, which was later modi-
fied by Valentine et al. [16] who used only a right-sided
supraclavicular incision.

Treatment by the division of the ARSA through a right
supraclavicular incision and transposition of the subcla-
vian artery to the carotid with no intervention for the
ARSA stump could lead to persistent compression of the
esophagus by the stump [9]. Endovascular occlusion of the
proximal ARSA using an Amplatzer plug or a Zenith iliac
plug (Cook Medical, Inc., Bloomington, IN, USA) has been
described [17]. After endovascular occlusion, an open right
supraclavicular approach for revascularization yielded good
outcomes. Revascularization has been achieved by carotid-
subclavian bypass with Dacron or carotid-subclavian trans-
position.

We opted for a hybrid procedure with right supracla-
vicular incision with division and oversewing of the proxi-
mal ARSA followed by a subclavian to carotid transposition
with an end-to-side anastomosis and right vertebral artery
preservation. The supraclavicular incision has low morbidity
and allows for direct reconstruction of blood flow with ver-
tebral artery preservation. We recommend obliteration of
the stump of the ARSA, which can be safely achieved with
an endovascular procedure, to avoid relapsing of the esoph-
ageal compression. However, endovascular devices have a
risk of eroding the vessel wall and causing an esophageal
fistula or dysphagia by direct compression after migration
[18].

Other authors reported good outcomes with hybrid pro-
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Fig. 7. Six-month follow-up
computed tomography angi-
ography of the neck and chest
showed a patent right subclavi-
an to carotid transposition and
vertebral artery preservation
(arrows).

cedures using thoracic endovascular aortic repair (TEVAR)
with graft exclusion of ARSA plus revascularization, which
allows for better control of the aneurysmal degeneration
of ARSA; however, it often requires coverage of the left
subclavian artery orifice and bilateral subclavian to carotid
transposition [4,19]. TEVAR may unnecessarily increase
morbidity, and patients undergoing TEVAR or stump plug-
ging will need periodic CT imaging for surveillance [4].

Other approaches include mediastinoscopy or thoracos-
copy assisted ligation of ARSA [20].

Knowing the patient’s specific anatomy is critical to
decide the best surgical approach, and the patient must be
notified of the treatment options. Previous reports empha-
sized the need for open thoracotomy in the presence of an-
eurysmal degeneration of ARSA for ligating the origin and
avoiding recurrence of symptoms [10,11]. Although over the
last few years, hybrid ARSA repair procedure reports have
increased, no standard therapy has been established. We
report a successful hybrid procedure, which can be easily
reproducible, has low morbidity, and results in complete
resolution of symptoms and total reconstruction of blood
flow to the upper extremity with preservation of spinal and
vertebrobasilar circulation.

In conclusion, surgical options vary for the management
of symptomatic ARSA. Ligation of ARSA with revascular-
ization followed by endovascular occlusion of the stump
yielded good results in our patient. Preoperative CT scan
is crucial in the planning and prevention of intraoperative
and postoperative events. Management of symptomatic
patients should be tailored according to anatomical varia-
tions of the patient. More research with larger samples and
longer follow-up periods are needed to determine the best
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surgical techniques.
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