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Aberrant right subclavian artery Is a common aortic arch anomaly that can cause dysphagia
as a result of compression by the aberrant artery. For patients with an aneurysm associ-
ated with an aberrant right subclavian artery, surgical or endovascular intervention is a well-
described treatment. However, for patients with a nonaneurysmal aberrant right subclavian
artery, treatment with thoracic endovascular aortic repair has been limited. We describe the
use of thoracic endovascular aortic repair and subclavian revascularization to treat esopha-
geal stricture in a patient with a symptomatic nonaneurysmal aberrant right subclavian ar-
tery. The patient’s dysphagia was successtully relieved after the operation. (Tex Heart Inst
J 2022:49(4):e207489)

berrant right subclavian artery (ARSA) is a common type of aortic arch

anomaly, occurring in 0.5% of the population.! Although most patients with

ARSA are asymptomatic, dysphagia (ie, dysphagia lusoria) or respiratory
symptoms caused by ARSA compression have been observed in 7% to 10% of adult
patients with this anomaly.?

In approximately 60% of ARSA cases, the aneurysmal origin is due to noninvo-
lution of the right dorsal aorta (Kommerell diverticulum).’ Patients in these cases
are usually treated through surgical or endovascular intervention. For patients with
nonaneurysmal ARSA, treatment with thoracic endovascular aortic repair (TEVAR)
has been reported in only 2 cases to date,’ and the indications and optimal treat-
ment strategies remain controversial. We describe the successful use of TEVAR and
subclavian revascularization for esophageal stricture in a patient with symptomatic
nonaneurysmal ARSA.

Case Report

An otherwise healthy 60-year-old man presented at our hospital with dysphagia,
weight loss, and the ability to swallow only liquid food. A contrast-enhanced com-
puted tomographic (CT) angiogram indicated nonaneurysmal ARSA. The right sub-
clavian artery was found to arise from the aortic arch as a fourth branch, coursing
posterior to the esophagus (Fig. 1). An upper gastrointestinal endoscopic examination
showed no notable abnormalities in the pharynx or esophagus, including esophageal
stenosis; however, an esophagogram revealed an esophageal defect (Fig. 2). Although
we suspected that ARSA was the most likely cause of dysphagia, it was not clear
whether ARSA had caused the esophageal compression that subsequently led to dys-
phagia. Therefore, we performed an endovascular intervention to improve the patient’s
symptoms, with plans to perform open surgical ligation of the ARSA if they did not.

The patient was taken to a hybrid operating room, and general anesthesia was
administered. A bilateral supraclavicular incision was made to expose the bilateral
subclavian arteries and the bilateral carotid arteries to prepare for eventual bilateral
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Fig. 1 Preoperative computed tomographic angiograms in
A) 3-dimensional reconstruction and B) axial views show a
nonaneurysmal aberrant right subclavian artery (arrow). In B,
note the nonaneurysmal artery coursing posterior to the
esophagus (asterisk).

carotid-subclavian artery bypass. Simultaneously, a right
inguinal incision was made to expose the right common
femoral artery. The patient was systemically heparin-
ized, and methylprednisolone was administered. A bi-
lateral carotid-subclavian artery bypass was performed
in standard fashion with use of an 8-mm expanded
polytetrafluoroethylene graft. A 5F sheath was then in-
serted in the bilateral subclavian arteries proximal to the
anastomosis sites. Balloon-tip catheters were placed ata
site in the left subclavian artery just proximal to the left
vertebral artery and at the origin of the right subclavian
artery through the 5F sheath. A 6F sheath was inserted
into the right common femoral artery and then scaled
up to a 22F sheath. A 34-mm x 15-cm TAG stent-graft
(W.L. Gore & Associates) was inserted through the 22F
sheath and deployed just distal to the origin of the left
carotid artery. After the stent-graft was attached with
use of a Tri-Lobe balloon catheter (W.L. Gore & As-
sociates), the left subclavian artery was occluded by plac-
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Fig. 2 Preoperatively, A) an upper gastrointestinal endoscopic
image shows no significant stenosis, but B) an esophagogram
Sshows an esophageal stricture (arrow).

ing an Interlock-35 coil (Boston Scientific) at the origin
of the left subclavian artery. Finally, the right subclavian
artery was occluded by placing an Amplatzer Vascular
Plug II (Abbott Laboratories) at the distal end of the
right subclavian artery adjacent to the esophagus. After
completion, an angiogram showed slight leakage into
the ARSA, which was suspected to be diminished by
the occlusion of the right subclavian artery with the
Amplatzer plug.
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The patient’s postoperative course was uneventful.
After the operation, his dysphagia improved, and he
resumed a regular diet on postoperative day 13. A post-
operative esophagogram showed no substantial esopha-
geal stenosis. A postoperative CT angiogram showed a
minor proximal endoleak into the ARSA, but no other
abnormality (Fig. 3). Because the patient’s symptoms im-
proved, no further intervention was performed for the
endoleak. The patient was discharged on postoperative
day 17. During the 4-year follow-up period, the patient’s
condition remained stable with no recurrence of symp-
toms. A follow-up CT angiogram showed gradual reduc-
tion of the endoleak into the ARSA.

Discussion

Treating our patient’s symptomatic nonaneurysmal
ARSA with TEVAR and revascularization markedly
improved his dysphagia. Patients with ARSA are usu-
ally asymptomatic, but the most common and well-rec-
ognized manifestation of ARSA in adults is dysphagia
lusoria’ Dysphagia related to ARSA typically develops
during the fourth or fifth decade of life and can often
be explained by the presence of an ARSA-associated an-
eurysm. However, in the absence of an aneurysm, the
reason for the late-onset dysphagia is unclear. Several
possible mechanisms have been suggested, such as ar-
tery elongation and aging-related atherosclerosis. Given
our patient’s nonaneurysmal ARSA, these factors may
have contributed to his dysphagia.

Aberrant right subclavian artery is easy to diagnose
with use of computed tomography. However, findings
indicating esophageal compression, which can cause
dysphagia, are not sufficient for an ARSA diagnosis, es-
pecially in the absence of aneurysm formation. For this
reason, we also examined our patient endoscopically
and esophagographically. Whereas endoscopy showed
no obvious stenosis of the esophagus, esophagography
revealed stenosis and stagnation of the contrast agent
just above the stenotic lesion. Therefore, despite the ab-
sence of an aneurysm, we considered ARSA compres-
sion a highly likely cause of our patient’s dysphagia. We
think that multiple imaging modalities should be used
to confirm the existence of esophageal compression re-
sulting from a nonaneurysmal ARSA.

Patients with an ARSA who have no symptoms or
no associated aneurysm can be monitored without in-
tervention; however, treatment should be considered if
symptoms develop, even in the absence of an aneurysm.*
The firstline treatment option for symptomatic ARSA
is surgery involving a left thoracotomy with resection
of the ARSA from its origin to the right border of the
esophagus, as described in the report of the first success-
ful repair by Gross.” More recently, case reports of 2 ado-
lescent patients (13 and 16 years old) have shown that
surgical division of nonaneurysmal ARSA is important
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Fig. 3 Postoperative angiogram shows patent bilateral
carotid-subclavian artery bypasses (arrows) and exclusion of the
nonaneurysmal aberrant right subclavian artery with use of an
Amplatzer vascular plug Il (asterisk and bracket).

for treating dysphagia.*” However, avoiding a thoracot-
omy may reduce the rate of morbidity associated with
open surgery, and such an approach may be especially
suitable for patients with nonaneurysmal ARSA. Ti-
nelli and colleagues' reported good midterm outcomes
in patients treated with a hybrid procedure involving
TEVAR with graft exclusion of the aneurysmal ARSA
and revascularization. Although this hybrid approach is
considered feasible and safe in patients with aneurysmal
ARSA, reports of its use in patients with nonaneurys-
mal ARSA are few. Leon and associates' reported the
successful ligation of a symptomatic nonaneurysmal
ARSA with subclavian-to-carotid transposition of the
ARSA followed by endovascular occlusion of the stump
with use of an Amplatzer vascular plug. Although mini-
mally invasive, this alternative hybrid procedure is also
associated with the potential risk that the endovascular
device occluding the proximal site of the ARSA may
migrate, erode the vessel wall, and cause an esophageal
fistula or dysphagia by direct compression.”? Kedora and
colleagues® also described occlusion of the proximal site
of an aneurysmal ARSA with a plug. In their case, the
plug was positioned in the subclavian arterial segment
overlying the esophagus; however, dysphagia persisted
because of compression caused by the plug itself. Fur-
thermore, the close proximity of the subclavian artery
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to the esophagus potentially increases the risk of a sub-
clavian artery—esophageal fistula, which often has fatal
consequences.” Thus, pure occlusion of the proximal
site of the ARSA with a plug may lead to an unsuc-
cessful outcome in the postoperative period. We think,
however, that this complication may be more likely to
occur in patients with a nonaneurysmal ARSA than in
those with an aneurysmal ARSA because the vascular
lumen is narrower. To avoid having the plug directly
compress the esophagus, the endovascular device should
be placed on the distal end of the right aberrant artery,
away from the esophagus.

Jalaie and associates* reported outcomes in 2 patients
(53 and 54 years old) whose nonaneurysmal ARSAs
were treated with a hybrid procedure comprising
TEVAR and revascularization of the ARSA. In both
cases, successful relief of dysphagia was noted after
the operation. However, midterm outcomes were not
described for these patients and therefore cannot be
compared with the good midterm outcomes seen in pa-
tients with aneurysmal ARSA who underwent TEVAR
with revascularization.” In the patient treated by Leon
and colleagues" with a hybrid procedure involving
nonaneurysmal ARSA ligation and subclavian-to-carotid
transposition followed by endovascular closure of the
ARSA origin, follow-up was performed only during the
first 6 months after the operation. In our patient with
symptomatic nonaneurysmal ARSA, dysphagia had not
reoccurred 4 years after he underwent TEVAR with
subclavian revascularization for esophageal stricture.
Therefore, we think that minimally invasive TEVAR
with revascularization of the ARSA may produce an
effective, durable outcome regardless of whether the
ARSA is aneurysmal or nonaneurysmal.

Conclusion

Minimally invasive TEVAR with revascularization is a
feasible therapeutic option for patients with symptom-
atic nonaneurysmal ARSA and may result in good early
and midterm outcomes. However, further investigation
in a larger sample population and for a longer follow-
up period is warranted to determine the best operative
technique in these patients.
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