Technical considerations in robotic aberrant right
subclavian artery resection for dysphagia lusoria
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ABSTRACT

Dysphagia lusoria occurs due to compression of the esophagus as an aberrant right subclavian artery (ARSA) crosses the
mediastinum. Surgical management includes open, hybrid, and endovascular techniques, with no consensus gold
standard. There are few reports of robotic-assisted ARSA resection. We describe the innovative technique and outcomes
for two patients who successfully underwent robotic-assisted transthoracic resection of an ARSA after right
carotid—subclavian bypass for dysphagia lusoria. Both patients experienced improvement or resolution of their
dysphagia and no major complications. In select patients with a noncalcified origin of the ARSA without aneurysmal
degeneration, the robotic-assisted approach represents a viable option. (J Vasc Surg Cases Innov Tech 2024;10:101525.)
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An aberrant right subclavian artery (ARSA) represents
the most prevalent congenital anomaly associated with
the aortic arch,' in which the aberrant artery originates
from the proximal descending aorta and crosses the
mediastinum to course into the right upper extremity.”
An ARSA occurs in approximately 1% of the population
and is usually asymptomatic.>* The indications for surgi-
cal intervention include dysphagia, chest pain, dyspnea,
and aneurysmal degeneration of the arterial origin,
known as Kommerell diverticulum.®

Given the rarity of these conditions, the literature pri-
marily consists of case reports and case series studying
the optimal treatment approaches for an ARSA.® Tradi-
tionally, the surgical method involved subclavian-to-
carotid transposition and thoracotomy with ligation of
the ARSA origin. However, minimally invasive alternatives
are now more common, including total endovascular or
hybrid techniques.”

There are few reports in the literature of minimally inva-
sive ligation and resection of the ARSA, with only one
case report using a robotic-assisted approach.®® We pre-
sent a series of two patients with dysphagia lusoria who
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underwent open common carotid artery to right subcla-
vian artery bypass (CSB), followed by robotic-assisted
transthoracic ARSA ligation and resection.

CASE REPORT

Two patients who underwent robotic transthoracic resection
of the ARSA were identified. The electronic medical records
were reviewed, including all preoperative history, radiographic
imaging, operative details, and outcomes. Both patients
included in this study provided written informed consent for
the report of their case details and imaging studies.

Patient characteristics. Patient 1 is a 56-year-old woman
with a history of hypertension, peripheral vascular disease, and
chest pain who presented with a 3-month history of worsening
dysphagia and fatigue. She was evaluated by cardiology. She
subsequently underwent computed tomography angiography,
which revealed an ARSA with a mass effect on the esophagus
(Fig 1, A and B).

Patient 2 is a 75-year-old woman with a history of dysphagia,
gastroesophageal reflux, and hiatal hernia repair with fundopli-
cation. She presented with progressive dysphagia and
odynophagia associated with an 80-lb weight loss. A prior
contrast-enhanced esophagram showed no narrowing of the
esophagus. A gastroenterology workup ruled out esophagogas-
tric junction outlet obstruction and esophageal dysmotility as a
cause of dysphagia. An esophagogastroduodenoscopy revealed
an extrinsic pulsatile compression in the proximal thoracic
esophagus, and computed tomography of the chest with
contrast revealed an ARSA with a mass effect (Fig 1, C and D
and Table).

Operative planning. A two-stage approach was planned for
each case, including an initial open right CSB. The patients
would then remain in-patient to recover from the CSB and re-
turn to the operating room for right transthoracic robotic-
assisted resection of the ARSA from its origin using the Da
Vinci Xi robotic system (Intuitive Surgical).
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Fig 1. Preoperative computed tomography angiograms. Axial (A) and coronal (B) images for patient 1. Axial (C)
and coronal (D) images for patient 2. ARSA, Aberrant right subclavian artery.

RESULTS

Operative details. Open right CSB was performed in
both cases via a right supraclavicular approach using
an 8-mm Dacron graft. We anastomosed the graft to
the subclavian artery with a parachute technique in an
end-to-side fashion (Supplementary Fig). The proximal
subclavian artery was not ligated. There were no post-
operative complications in either case.

To avoid the risk of graft thrombosis due to competitive
flow, the patients returned to the operating room for
transthoracic resection of the ARSA 4 days later. Double
lumen intubation for single lung ventilation was used
in each case. A right radial arterial line was used to
ensure adequate perfusion of the right upper extremity
throughout. Access to the right side of the chest was ob-
tained at the eighth intercostal space at the apex of the
chest wall. Five robotic ports were placed, with the size
and locations depicted in Fig 2.

First, the posterior mediastinal pleura was opened su-
periorly. Next, the azygos vein was ligated using the ro-
botic vascular stapler to expose the visualized ARSA.
The ARSA was then mobilized from the esophagus and
posterior mediastinum using the Force Bipolar and Da
Vinci SynchroSeal (energy dissector instruments; Intuitive
Surgical for both). Dissection extended to the origin off
the descending aorta. The right recurrent laryngeal nerve
was hot encountered, and the phrenic nerve was visual-
ized anteriorly and preserved. A vessel loop was used

for retraction of the ARSA to allow for distal ligation using
a robotic vascular stapler. The distal aspect of the artery
was then retracted for resection of the ARSA at its origin
using the robotic vascular stapler (Fig 3). Care was taken
to avoid tension on the artery during ligation and resec-
tion to avoid bleeding, injury to the artery, and avulsion.

In patient 1, the lateral aspect of the thymus was mobi-
lized and sutured in between the arterial staple line and
esophagus (Supplementary Video).!° In patient 2, a third
intercostal space intercostal muscle flap was harvested
and sutured in placed over the arterial staple line
(Fig 4). The operative case video of patient 2 is also
included (Supplementary Video).

Surgical outcomes. The patients were admitted to a
monitored unit postoperatively. There were no postoper-
ative bleeding events. Patient 1 had immediate resolu-
tion of her dysphagia symptoms with solids and liquids.
Patient 2 had improvement of dysphagia with liquids
but continued to have dysphagia, for which she
continued to follow-up with gastroenterology (Table).

DISCUSSION

We present two cases of dysphagia lusoria effectively
managed through an initial open right CSB, followed
by the novel technique of robotic transthoracic resection
of the ARSA. The robotic approach allowed for meticu-
lous dissection and mobilization of the ARSA with
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Table. Patient demographics, history, and surgical outcomes

Sex Female Female

Relevant surgical history Cervical fusion Robotic hiatal hernia repair, EGD

Operative time, minutes

Robotic resection of ARSA 21 322

Carotid—subclavian bypass 15 100

Interval between operations, days 4 4

Length of stay, days 10 13

Readmission by 30 days No No

* Double Lumen Endotracheal
Intubation for Single-Lung
Ventilation

Port Positioning

* Right Radial Arterial Line for
Monitoring During ARSA Ligation

e Left Lateral Decubitus Position
* DaVinci Xi Robotic System

* 5 Robotic Ports
e Camera
* Two Working Ports
* One Port for Retraction
* One Assist Port

Fig 2. Operative preparation and port placement. ARSA, Aberrant right subclavian artery.

excellent visualization. The single published report, to the
best of our knowledge, that detailed robotic ARSA resec-
tion using clips for ligation suggested the potential use of
a robotic vascular stapler.® In our cases, the robotic sta-
pler allowed for secure ligation and resection of the
ARSA. Additionally, due to the proximity of the descend-
ing aorta to the esophagus, we believe the thymic tissue
and intercostal muscle flap we used for coverage of the

arterial staple line will minimize any risk of fistulization
to mediastinal structures.

A noteworthy study by Bath et al"' provided valuable in-
sights from the Vascular Low Frequency Disease Con-
sortium, highlighting that 36% of aberrant subclavian
artery cases were performed open and 64% used a total
endovascular or hybrid approach. In the largest single-
center case series by Tallarita et al'® reviewing the
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Fig 3. A, Aberrant right subclavian artery (ARSA) dissected free from the esophagus and posterior mediastinum.
B, Distal ligation of the ARSA with a robotic vascular stapler. C, Proximal resection of the ARSA from its origin off
the proximal descending aorta with a robotic vascular stapler.
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Fig 4. A, Arterial staple line coverage with thymic tissue flap in patient 1. B, Arterial staple line coverage with

intercostal muscle flap in patient 2.

management of 38 patients with an ARSA, open repair
was completed in 32 cases and a hybrid approach in 6
cases. Notably, both of these studies have a proportion
of patients treated for ARSA without Kommerell divertic-
ulum,""'? similar to the patients presented in our series. In
a systematic review and meta-analysis by Konstantinou
et al® the rate of symptomatic relief was >95% regard-
less of the technique used, indicating that the ARSA
does not have to be resected to achieve a high rate of
symptomatic relief. However, in our patients, the left sub-
clavian artery and ARSA origins were in close proximity,
complicating stent graft coverage. Resection of the
ARSA, instead of stent graft coverage, obviated the
need for left subclavian artery transposition or left CSB.
Analyzing the complications rates will be important as
the robotic technique gains wider acceptance. Impor-
tantly, the ARSA's origin in each of our cases did not

exhibit significant calcification or aneurysmal degenera-
tion. Before intervention, surgeons should complete the
appropriate diagnostic studies to rule out other causes
of dysphagia. We strongly advise collaboration between
vascular surgery and cardiothoracic surgery.

CONCLUSIONS

In select patients with favorable anatomy, this novel
robotic-assisted, minimally invasive approach represents
a viable option for ARSA resection in the context of
dysphagia lusoria after a right CSB.

DISCLOSURES

O.T.O. is a consultant for Intuitive Surgical and Johnson &
Johnson. The remaining authors have no conflicts of in-
terest to disclose.



Journal of Vascular Surgery Cases, Innovations and Techniques

Volume 10, Number 4

REFERENCES

1

Polguj M, Chrzanowski L, Kasprzak ID, Stefanczyk L, Topol M, Majos A.
The aberrant right subclavian artery (arteria lusoria): the morpho-
logical and clinical aspects of one of the most important variations-a
systematic study of 141 reports. Sci World J. 2014;2014:292734.
Annetta R, Nisbet D, O'Mahony E, Palma-Dias R. Aberrant right
subclavian artery: embryology, prenatal diagnosis and clinical sig-
nificance. Ultrasound. 2022;30:284—291.

Atanasova D, Markov D, Pavlova E. [Aberrant right subclavian artery
(Arsa)-a New ultrasound marker for chromosomal fetal abnormal-
ities]. Akush Ginekol (Mosc). 2015;54:12—17.

Chaoui R, Rake A, Heling KS. Aortic arch with four vessels: aberrant
right subclavian artery. Ultrasound Obstet Gynecol. 2008;31:
Nn5-17.

Dong S, Alarhayem AQ, Meier G, Hardy DM, Lyden SP, Farivar BS.
Contemporary management and natural history of aberrant right
subclavian artery. J Vasc Surg. 2022;75:1343—-1348.e2.

Konstantinou N, Antonopoulos CN, Tzanis K, et al. Systematic review
and meta-analysis of outcomes after operative treatment of aberrant
subclavian artery pathologies and suggested reporting items. Eur J
Vasc Endovasc Surg. 2022;63:759—767.

10.

.

12.

Meredith et al 5

Sigdel A, Wayne EJ, Dwivedi AJ. Hybrid endovascular treatment of
dysphagia lusoria: report of 2 cases. Vasc Endovascular Surg. 2020;54:
747-751.

La Regina D, Prouse G, Mongelli F, Pini R. Two-step treatment of
dysphagia lusoria: robotic-assisted resection of aberrant right sub-
clavian artery following aortic debranching. Eur J Cardio Thorac Surg.
2020;58:1093—-1094.

Najafi MJ, Davoodi M, Godazandeh GA, Zahmatkesh A, Faghani N,
Bashiri R. Minimally invasive approach in symptomatic aberrant right
subclavian artery treatment. Int J Surg Case Rep. 2023;,108:108434.
Meredith L NM, Okusanya O. Robotic resection of aberrant right
subclavian artery for dysphagia lusoria.

Bath J, D'Oria M, Rogers RT, et al. Contemporary outcomes after
treatment of aberrant subclavian artery and Kommerell's divertic-
ulum. J Vasc Surg. 2023;77:1339—-1348.e6. https://doi.org/10.1016/jjvs.
2023.01.014.

Tallarita T, Rogers RT, Bower TC, et al. Characterization and surgical
management of aberrant subclavian arteries. J Vasc Surg. 2023;77:
1006—1015. https://doi.org/10.1016/jjvs.2022.12.018.

Submitted Jan 18, 2024; accepted Apr 29, 2024.


http://refhub.elsevier.com/S2468-4287(24)00109-6/sref1
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref1
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref1
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref1
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref2
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref2
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref2
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref3
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref3
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref3
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref4
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref4
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref4
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref5
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref5
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref5
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref6
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref6
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref6
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref6
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref7
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref7
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref7
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref8
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref8
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref8
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref8
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref9
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref9
http://refhub.elsevier.com/S2468-4287(24)00109-6/sref9
https://doi.org/10.1016/j.jvs.2023.01.014
https://doi.org/10.1016/j.jvs.2023.01.014
https://doi.org/10.1016/j.jvs.2022.12.018

	Technical considerations in robotic aberrant right subclavian artery resection for dysphagia lusoria
	Case report
	Patient characteristics
	Operative planning

	Results
	Operative details
	Surgical outcomes

	Discussion
	Conclusions
	Disclosures
	References


