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Aberrant right subclavian artery with an additional arterial branch
variation — a cadaveric case report

AGepaHTHa JiecHA IOTKJbYYHA apTepyja ca I0AaTHOM apTeprjCKOM

IPaHOM — KaJaBEPUYHHU MTPUKA3 CIIydaja

SUMMARY

Introduction Variations in the branching pattern of
the aortic arch constitute important anatomical
differences with implications for surgical
interventions involving the head, neck, and upper
extremities, as well as for endovascular procedures
and radiological evaluations. The aim of this study
was to present a retroesophageal aberrant right
subclavian artery accompanied by an additional
arterial branch identified during routine cadaveric
dissection.

Case Outline The branching pattern of the aortic
arch was examined during the thoracic dissection of
a 69-year-old male cadaver used for educational
purposes at the Department of Anatomy, Faculty of
Medicine, Kafkas University. Examination revealed
the absence of the brachiocephalic trunk. The aortic
arch gave rise sequentially to the right common
carotid artery, left common carotid artery, and left
subclavian artery. The right subclavian artery
originated from the distal portion of the aortic arch
and coursed posterior to the esophagus before
passing to the right side and-continuing toward the
upper limb. In addition, an additional arterial branch
arising from the right-subclavian artery was
identified. This branch coursed superior to the
anterior scalene muscle and rejoined the right
subclavian artery distally.

Conclusion An aberrant.right subclavian artery is a
rare but clinically significant vascular variation. In
cases exhibiting a retroesophageal course, it may
cause various clinical manifestations, particularly
dysphagia. Furthermore, altered anatomical
relationships may result in diagnostic and surgical
challenges during thoracic surgery, vascular
interventions, and radiological procedures. The
presence of an additional arterial branch
accompanying the aberrant right subclavian artery in
the present case highlights the diversity of vascular
variations in the upper extremity. Awareness of such
variations is important for preventing potential
complications during diagnostic and interventional
procedures.

Keywords: arteria lusoria; aberrant right subclavian
artery; dysphagia lusoria; aortic arch variation;
additional arterial branch; cadaveric dissection
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CAXKETAK

¥YBoa Bapujamuje y oOpaciy rpaHama JIyka aopre
MIPeCTaBIbajy 3HAYajHE aHATOMCKE Pa3IIKe KOje MO-
I'y IMaTH Ba)KHE HMIDUIMKALH]je 32 XUPYPIIKE 3aXBaTe
Ha TJIaBH, BPAaTy ¥ TOPHUM EKCTPEMUTETHMA, Kao U
3a eHJ0BacKyJlapHe MPOoLEeAype U PaINOIOLIKE eBa-
nyarje. L{usb oBor pana O1o je aa ce Mpukake pet-
poesodareanHa abepaHTHa IeCHA TTIOTKJBYYHA apTe-
pHja yapy»KeHa ca J0JAaTHOM apTepHjCKOM IPaHOM,
yO4eHa TOKOM PYTHHCKE Ka/llaBepUuHE AHCEKIIH]e.
Ipuxa3 cayuaja Toxom TopakajiHe nucekuuje 69-
TOUIIEGET MYIIKOT KaJaBepa KOPHIINEeHOT Y HAaCTaB-
He cBpxe Ha Karenpu 3a anaromujy MeauunHckor
(akynrera YHnBepsutera Kagkac ucriuras je odbpa-
3all TpaHama JIyKa aopTe. YTBPHEHO je 0CyCTBO
Opa-xuonedannuHor cradna. JIyk aopte naBao je
pEelIoM JIECHY 3ajeTHHYKY KapOTUIHY apTepHjy, JIEBY
3aje-HUYKY KapOTHIHY apTepujy U JeBY MOTKIbYUHY
apre-pHjy. JlecHa MOTKJby4YHa apTepHja Moja3uia je
ca IU-CTaJIHOT JieJia JIyKa aopTe ¥ NpoJia3uia u3a
jeaaka mpe Hero IITO je HACTaBUJIa TOK Ka JeCHO]
CTpaHu H TopmeM ekcrpemurety. [lopen Tora,
HICHTU(HUKOBA-HA je I0JaTHA apTepHjcKa TpaHa Koja
je monasuia u3 JecHe MOTKJbYYHe apTepHuje,
NpoJa3uiia U3HaI NPea-ber CKaJeHCKOr MUIrha 1
JHCTATHO CE€ MOHOBO YJIMBAJIA Y IECHY MOTKIBYUHY
aprepujy.

3aksbydak AGepaHTHA JAeCHA OTKJbYy4YHA apTepHja
NpPeJ/ICTaBJba PETKY, alld KIIMHUYKY 3Ha4YajHy BacKy-
JapHy Bapujauujy. Y ciiydajeBuma ca perpoesodare-
AJTHUM TOKOM MOXKE M3a3BaTU Pa3JIMINTE KIIMHUYKE
MaHudecranyje, HapounTo nucdarujy. M3memenu a-
HAaTOMCKH OOAHOCU MOTY NIpE€ACTaBbaTH I[I/IjaFHOCTI/I-
YK{ M XUPYPIIKK W3a30B TOKOM TOpPAKAIHHUX OIepa-
1Hja, BACKYJapPHUX HHTEPBEHIMja U PAIUOTIOIIKHX
npoueaypa. [IpucycTBo noaaTHe apTepHjcKe rpaHe
y3 abepaHTHY ACCHY NOTKJbYYHY apTepHjy y IpHKa-
3aHOM CJIy4ajy yKa3yje Ha pa3HOBPCHOCT BacKyJiap-
HHX BapHjallyja ropmer ekctpemurera. [lo3HaBame
OBAKBHX BapHjalfija BayXHO j€ 3a IPEBEHIIN]y MOTY-
hux KOMITIMKAIFja TOKOM JIMjaTHOCTUIKUX U
MHTEPBEHIIMOHUX MPOLEIYpa.

Kibyune peun: arteria lusoria; abepantHa JiecHa
MOTKJbY4YHA apTepuja; dysphagia lusoria; Bapujanuja
JIyKa aopTe; JA0JlaTHa apTepujcKa rpaHa;
KaJlaBepuyHa AUCEKIHja
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INTRODUCTION

Aberrant right subclavian artery, also known as arteria lusoria, is one of the most common
congenital variations of the aortic arch branching pattern. The reported prevalence of aberrant
right subclavian artery ranges from 0.5% to 2.5% of the population. Within its normal
distribution and course, the right subclavian artery originates from the brachiocephalic trunk;
however, in this variant form, it originates from the distal portion of the aortic arch and runs
through the posterior mediastinum to reach the upper limb [1-5]. Developmentally, this
condition arises as a result of the regression of the right fourth aortic arch and the proximal

portion of the right dorsal aorta [6].

In most cases, the aberrant subclavian artery funs retroesophageal within the mediastinum.
Although the aberrant right subclavian artery most commonly follows a retroesophageal
course, alternative courses have also been described, including passage between the trachea
and esophagus [7]. As/a result of this anatomical relationship, the pressure it exerts on the
esophagus may lead to a condition known as ‘dysphagia lusoria’, as well as clinical symptoms
such as chronic cough and dyspnea [4, 8, 9, 10]. The identification of this variation is important
in terms of thoracic vascular surgery, endovascular procedures and the accurate interpretation
of radiological images. Furthermore, the fact that the aberrant right subclavian artery is often
associated with additional anatomical variations — such as different variations of the aortic arch,
Kommerell’s diverticulum, and a non-recurrent recurrent laryngeal nerve — highlights the need
for further assessment during preoperative planning [9]. By highlighting such variations in
cadaver-based studies, significant contributions are made to the literature on clinical and
surgical anatomy [10]. This study presents a rare cadaveric case involving an aberrant right
subclavian artery with a retroesophageal course and an associated additional arterial branch

variation.
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CASE REPORT

A variation was identified during the thoracic dissection of a 69-year-old male cadaver used
for teaching purposes at the Department of Anatomy, Faculty of Medicine, Kafkas University.
Upon opening the thoracic cavity, the mediastinal structures and the branches of the aortic arch
were observed. The examination revealed that the right common carotid artery, the left
common carotid artery and the left subclavian artery arise from the aortic arch, in that order. It
was found that the right subclavian artery originates from the aortic arch as the fourth branch
(Figure 1). It was observed that the aberrant right subclavian artery passed through the posterior
mediastinum, coursing directly posterior to the esophagus before continuing toward the right
thoracic aperture (Figure 2). It was subsequently determined that it reached the right thoracic
aperture and continued its normal anatomical course. An additional vascular branch, appearing
as a ring-like structure, was identified in the immediate vicinity of the anterior scalene muscle;
it originated from the right subclavian artery and also opened into the right subclavian artery
(Figure 3). It was-observed that the artery then continued its normal anatomical course in the
upper extremity. Morphometric measurements were performed using a digital caliper. The
external diameter of the aberrant right subclavian artery was measured approximately 5 mm
distal to its origin from the aortic arch, and its length was measured along the vascular course
from its aortic origin to the level of the right first rib. The external diameter of the additional
arterial branch was measured approximately 3—5 mm distal to its origin, and its length was
measured along the vessel from its origin from the aberrant right subclavian artery to the point
where it rejoined the same artery. Each measurement was repeated three times, and the mean

value was recorded. The morphometric measurements are presented in Table 1.
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DISCUSSION

The most significant finding of this study is the presence of an aberrant right subclavian artery
with a retroesophageal course, originating from the terminal branch of the aortic arch.
Furthermore, the presence of an additional arterial structure with a loop-like appearance which
branches off from the right subclavian artery and rejoins the same vessel distally is a notable
finding that distinguishes this case from the classic cases of arteria lusoria described in the
literature. Although the right subclavian artery is a well-defined and frequently reported
vascular variation in the literature, reports of additional arterial structures associated with this
artery are quite limited. For this reason, this case report does not represent a typical example

of an arteria lusoria, but is unique due to the associated vascular structure.

A review of the literature shows that, whilst Bizhga et al. reported a case in which an aberrant
right subclavian artery was observed in conjunction with a bicarotic trunk, the review by Natsis
et al. identified Kommerell’s diverticulum and the non-recurrent laryngeal nerve as the most
common associated variations [3, 11]. In the cadaveric case presented by Panteleeva et al. it
was found that the diameter of the aberrant right subclavian artery was significantly narrower
than normal and exhibited an unusual morphology [12]. Similarly, Annetta et al. noted that an
aberrant right subclavian artery detected during the prenatal period may be associated with
congenital cardiovascular anomalies and chromosomal abnormalities [5]. These data indicate
that the aberrant right subclavian artery is often associated with various vascular or
developmental anomalies. In a large series of 1,266 patients, Vucurevi¢ et al. demonstrated
considerable variability in the branching patterns of the aortic arch, including configurations
involving an aberrant right subclavian artery [13]. Previous reports and studies describing
aberrant right subclavian artery and associated anatomical variations are summarized in Table

2.
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In the case presented here, the aberrant right subclavian artery originates as the terminal branch
of the aortic arch and runs posterior to the esophagus into the mediastinum, which is typical of
the morphology of a lusoria artery. Indeed, in a systematic review conducted by Nedelcu et al.,
it was reported that in 49 out of 51 cases, the right subclavian artery had a retroesophageal
course, whilst in the remaining 2 cases, it had a pretracheal course [6, 14]. In our case, too, this
structure passes posterior to the esophagus. In this respect, the case reflects the typical pattern
of arteria lusoria described in the literature. However, the key feature distinguishing our case
from others in the literature is the presence of an additional vascular structure originating from
the right subclavian artery, passing through the superior aspeet of the anterior scalene muscle,
and opening back into the right subclavian artery. Thestudies reviewed found that the aberrant
subclavian artery is frequently accompanied by variations such as the truncus bicaroticus,
Kommerell’s diverticulum, the non-recurrent laryngeal nerve and the right vertebral artery [3,
11, 14]. It is thought that the accessory arterial branch accompanying the aberrant right
subclavian artery in the present case may represent a vascular variation pattern that has rarely

been reported in the literature:

Embryologically, the normal right subclavian artery develops from the right fourth aortic arch,
a segment of the right dorsal aorta, and the right seventh intersegmental artery. During normal
development, the distal part of the right dorsal aorta regresses, while the right fourth aortic arch
remains connected to the seventh intersegmental artery to form the right subclavian artery. An
aberrant right subclavian artery develops when the right fourth aortic arch and the proximal
segment of the right dorsal aorta regress abnormally, while the distal right dorsal aorta persists
in continuity with the right seventh intersegmental artery. As a result, the artery arises distally
from the aortic arch and commonly follows a retroesophageal course [6,14]. It is thought that
the additional arterial structure observed in our case may have developed as a result of the

persistence of vascular segments that would normally regress during embryonic development.
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However, the current anatomical findings are insufficient to establish the exact embryological

origin of this structure (Figure 4).

From a clinical perspective, the retroesophageal course of the aberrant subclavian artery is of
particular importance, especially in relation to the development of dysphagia lusoria. It has
been reported in various cases that, due to the artery’s retroesophageal course, it may compress
the esophagus and cause dysphagia [8-10]. Furthermore, in terms of preventing. potential
complications, prior knowledge of this artery will be advantageous in both thoraci¢ surgery and
radiological assessments. In particular, the additional vascular structure identified in our case
may increase the risk of unexpected vascular injury during surgery in the supraclavicular region

and at the thoracic outlet.

Ethics: The cadaver used in‘this study is part of the educational collection of the Department
of Anatomy at the Faculty of Medicine, Kafkas University, and has been assessed in accordance
with institutional regulations and national legislation regarding its use for educational and
scientific research purposes. As this study constitutes a cadaver-based case report, approval
from an ethics committee was not required. Following consultation with our institution,
institutional approval was obtained for the use of the cadaveric educational material for
scientific research and international publication purposes (approval no. E-85063915-929.01-

91106,).

Conflict of Interest: None declared.

DOI: https://doi.org/10.2298/SARH260612088N Copyright © Serbian Medical Society



Srp Arh Celok Lek 2026 | Online First October 27, 2026 | DOI: https://doi.org/10.2298/SARH260612088N 8

REFERENCES

1. An KR, Deng MX, Freud LR, Honjo O. Repair of aberrant right subclavian artery causing dysphagia
lusoria via partial median sternotomy. World J Pediatr Congenit Heart Surg. 2023;14(2):235-238.
[DOI:10.1177/21501351221137826] [PMID: 36380596]

2. Valenzuela-Fuenzalida JJ, Orellana-Donoso M, Perez-Jiménez D, Farfan-Cabello E, Gold-Semmler M,
Becerra-Farfan A, et al. Systematic review and meta-analysis of right subclavian artery variants and their
correlation with cervical-thoracic clinical conditions. Medicine (Baltimore). 2024;103(8):e36856.
[DOI:10.1097/MD.0000000000036856]

3. Bizhga M, Velmishi V, Sila L, Koja A, Hoxha S. Dysphagia lusoria caused by aberrant right subclavian
artery associated with truncus bicaroticus in an 8-month-old girl: case report and review of literature. Pediatr Med
Chir. 2024;46(1). [DOI:10.4081/pmc.2024.332]

4. Kawashima T, Hatanaka N, Yamada H, Ueda T. Total arch replacement with open stent grafting
technique for an aberrant subclavian artery causing dysphagia: report of a case. Kyobu Geka. 2020;73(6):445-
448. [PMID: 32475970]

5. Mawait N, El Asri A, Defraigne JO, Limet R. Dysphagia lusoria treated by surgery. Rev Med, Liege.
2023;78(7-8):411-414. [PMID: 37560951]
6. Annetta R, Nisbet D, O'Mahony E, Palma-Dias R. Aberrant right subclavian artery: embryology, prenatal

diagnosis and clinical significance. Ultrasound. 2022;30(4):284-291. [DOI:10.1177/1742271X211057219]
[PMID: 36969537]

7. Bergman RA, Afifi AK, Miyauchi R. Illustrated Encyclopedia of Human Anatomic Variation: Opus II:
Cardiovascular System: Arteries. Subclavian Arteries. 1996. Available from: anatomyatlases.org.

8. Mansour MM, Darweesh M, Mahfouz R, Obeidat AE, Das K. Aberrant right subclavian artery causing
dysphagia: a case report of dysphagia lusoria. Cureus. 2022;14(6):e25980. [DOI:10.7759/cureus.25980] [PMID:
35859972]

9. Michos L, Hart C, Nantermet S, Meisner R. Surgical repair of severe dysphagia lusoria. J Vasc Surg
Cases Innov Tech. 2023;9(3):101265. [DOI:10:1016/j.jvseit.2023.101265] [PMID:37662575]
10. Irakleidis F, Kyriakides J, Baker D. Aberrant right subclavian artery: a rare congenital anatomical

variation causing dysphagia lusoria.cVasa. 2021;50(5):394-397. [DOI:10.1024/0301-1526/a000979] [PMID:
32815461]

11. Natsis K, Didagelos-M; Manoli SM, Papathanasiou E, Sofidis G, Anastasopoulos N. A bicarotid trunk
in association with an aberrant right subclavian artery. Report of two cases, clinical impact, and review of the
literature. Folia Morphol (Warsz). 2011;70(2):68-73. [PMID: 21630225]

12. Panteleeva K, Bornstein D; Badhe N, Maskell P, Brassett C, Fawcett S. Unusual morphology of an
aberrant right subclavian artery: a case report and systematic review of cadaveric studies. Folia Morphol (Warsz).
2025;84(3):749-755. [DOI:10.5603/fm.99244] [PMID:39192701]

13. Vucurevi¢/G, Marinkovi¢ S, Puskas L, Kovacevi¢ I, Tanaskovi¢ S, Radak D, et al. Anatomy and radiology of
the wvariations of aortic arch branches in 1,266 patients. Folia Morphol (Warsz). 2013;72(2):113-122.
[DOI:10.5603/FM.2013.0019] [PMID: 23740497]

14. Nedelcu AH, Lupu A, Moraru MC, Tarniceriu CC, Stan CI, Partene Vicoleanu SA, et al. Morphological
Aspects of the Aberrant Right Subclavian Artery—A Systematic Review of the Literature. J Pers Med.
2024;14(4):335. [DOI:10.3390/jpm14040335] [PMID:38672962]

DOI: https://doi.org/10.2298/SARH260612088N Copyright © Serbian Medical Society



Srp Arh Celok Lek 2026 | Online First October 27, 2026 | DOI: https://doi.org/10.2298/SARH260612088N 9

Table 1. Morphometric measurements of the aberrant right subclavian artery (ARSA) and

associated additional arterial branch

Parameter Measurement method Measurement (mm)
ARSA External diameter measured approximately 5 mm 24.8 mm
diameter at distal to the origin of the aberrant right subclavian
origin artery from the aortic arch
ARSA length | Distance measured along the vascular course from 105.6 mm
the origin of the ARSA at the aortic arch to the
level of the right first rib/thoracic outlet
Additional External diameter measured approximately 3-5 3.9 mm
arterial mm distal to the origin of the additional arterial
branch branch from the ARSA
diameter
Additional Distance measured along the vascular course from 71.7 mm
arterial the point where the additional arterial branch
branch length | originates from the ARSA to the point where it

rejoins the ARSA
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Table 2. Summary of previous studies describing aberrant right subclavian artery (ARSA) and

associated variations

al., 2022 [6]

ultrasound studies

from the aorti¢'arch and
crossing posteriot to the
trachea toward the right
upper limb

Author, Study type / sample Main ARSA finding Associated variation /
year notable feature
Natsis et al., | Two case reports and ARSA arising directly Associated bicarotid
2011 [11] literature review from the aortic arch trunk; discussion of
clinical implications
Vucurevi¢ | Angiographic/multislice Aortic origin of both Type IV variation found
et al., 2013 | computed tomography common carotid and in 0.55%; extensive
[13] study of 1266 cases subclavian arteries; classification of aortic
retroesophageal right arch branch variations
subclavian artery in type
IV pattern
Annetta et | Review of prenatal ARSA arising directly Association with

chromosomal
abnormalities evaluated;
isolated ARSA
generally not strongly
associated with
pathogenic genetic
abnormalities

aortic arch

Bizhga et Case report and literature Retroesophageal ARSA | Associated bicarotid
al., 2024 [3] | review causing dysphagia trunk; symptomatic
lusoria in an infant dysphagia and stridor,

treated surgically

Nedelcu et | Systematic review; 47 Retroesophageal course | Kommerell

al., 2024 articles, 5T ARSA cases in 49/51 cases diverticulum in 15/51,

[14] bicarotid trunk in 7/51,
aberrant right vertebral
artery origin in 7/51

Panteleeva | Cadaveric case report + ARSA identified during | Unusually narrow

et al., 2025 | systematic review of dissection of an 83-year- | ARSA lumen compared

[12] cadaveric studies old female cadaver with previously reported
cases

Present Cadaveric case report Retroesophageal ARSA | Additional arterial

case arising from the distal branch arising from and

rejoining the ARSA
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Figure 1. The branching pattern of the aortic arch; RCCA — right common carotid artery;

LCCA — left common carotid artery; ARSA — aberrant right subclavian artery; LSA — left

subclavian artery
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Figure 2. The retroesophageal course of the aberrant right subclavian artery (ARSA) as it

passes posterior to the esophagus (Es); Tr — trachea
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Figure 3. Aberrant right subclavian artery and associated additional arterial branch observed at the level
of the right thoracic aperture; the additional arterial branch (AAB) arises from the aberrant right
subclavian artery (ARSA), passes superior to the anterior scalene muscle (ASM), and rejoins the ARSA

distally; RVN — right vagus nerve; RCCA — right common carotid artery; FR — first rib
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Figure 4. Embryologic development of the aortic arch and formation of an aberrant right
subclavian artery arising from the distal aortic arch; A — early embryonic stage showing the
paired aortic arches and dorsal aortae; B = remodeling of the aortic arches with regression of
selected segments; C — normal development of the right subclavian artery from the right fourth
aortic arch, distal right dorsal aorta, and right seventh intersegmental artery; D — development
leading to an aberrant right subclavian artery due to regression of the right fourth aortic arch
and proximal right dorsal aorta, with persistence of the distal right dorsal aorta; E — normal
adult configuration; F — aberrant right subclavian artery arising directly from the distal aortic

arch and following a retroesophageal course
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