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Abstract:

This case report details of a 54-year-old male patient experiencing difficulty swallowing with intermittent chest
pain and breathlessness, ultimately leading to the discovery of a right-sided aortic arch anomaly. Initial chest
radiography revealed telltale signs of an enlarged right mediastinum and a right-sided aortic knob, prompting
further investigation. Contrast-enhanced computed tomography (CECT) and CT Angiography confirmed the
presence of a right-sided aortic arch coupled with an aberrant left subclavian artery arising from Kommerell’s
diverticulum and aneurysmal dilatation. Notably, this anatomical variant resulted in extrinsic compression of the
esophagus, contributing to the patient’s dysphagia symptoms. Discussion encompasses the classification of
right-sided aortic arch anomalies, their association with vascular rings, and potential clinical manifestations
arising from adjacent structure compression. Additionally, the historical significance and clinical implications of
Kommerell’s diverticulum, its prevalence, and typical anatomical locations are explored in depth. This case
underscores the importance of recognizing and understanding rare anatomical variations in clinical practice,
particularly when presenting with atypical symptoms such as dysphagia.

Keywords: Right sided Aortic arch, Left aberrant subclavian artery, CT Angiography, Kommerell’s
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Introduction

A right-sided aortic arch is a rare anatomical does not cause symptoms. However, when

variant found in approximately 0.1% of adults.[1,2]
Different configurations can be found based on the
supra-aortic branching patterns. In about half of
these cases, there's an accompanying anomaly
known as an aberrant left subclavian artery,
occurring at a rate between 0.05% to 0.1%.

A right-sided aortic arch paired with an aberrant
left subclavian artery is less common compared to
its counterpart, where a left-sided aortic arch is
coupled with an aberrant right subclavian artery,
with a prevalence ranging from 0.5% to 2.0%. [3,4]
The presence of a right-sided aortic arch signifies
the persistence of the right fourth aortic arch during
development, while the left counterpart regresses.
In some instances, an aberrant left subclavian artery
may originate from a structure called Kommerell’s
diverticulum. There is a significant association with
Digeorge syndrome. Often, this condition is
discovered incidentally in adulthood and typically
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associated with the other vascular anomalies like
vascular ring, they may cause compression of the
trachea and/or esophagus.

Case Report: A 54-year-old male patient,
previously in good health, underwent a chest
radiograph due to his difficulty in swallowing with
intermittent chest pain and breathlessness.

The radiograph revealed a right-sided aortic knob
and an enlarged right mediastinum. Additionally,
the thoracic aorta appeared tortuous on the right
side of the spine, while the usual contour of the
thoracic aorta on the left side was not visible.
Based on these findings from the chest radiograph,
a diagnosis of right-sided aortic arch was
established. The Chest X-ray was followed up with
a Barium Swallow. The lateral view of barium
swallow study revealed a smooth extrinsic
compression of the posterior wall of the esophagus
at the level of aortic arch and right indentation of
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the esophagus on frontal view. Contrast-enhanced
computed tomography (CECT) of the thorax and
CT Angiography of Aorta was performed to further
assess the condition of the thoracic aorta. The
imaging confirmed the presence of a right-sided
aortic arch, where the thoracic aorta descended
along the right side of the spine before looping to
the left and entering the aortic hiatus at its usual
position with aneurysmal dilatation. Additionally,
an aberrant left subclavian artery was observed,
originating from a diverticulum of the aortic arch
known as Kommerell’s diverticulum. The branches
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of the right-sided aortic arch, in order from
proximal to distal, included the left common
carotid artery, right common carotid artery, right
subclavian artery, and left subclavian artery.
Kommerell’s diverticulum was located posterior to
the trachea and esophagus, resulting in
compression of the esophagus posteriorly and on
the right side. However, there was no evidence of
compression of the trachea. The final diagnosis of
right-sided aortic arch with aberrant left subclavian
artery associated with Kommerell diverticulum
resulting in dysphagia lusoria was formulated.

LUT1 (Data)
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Figure 2: Barium swallow frontal view shows, Right indentation of the esophag at the level of aortic
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Figure 3: Barium swallow LAO view shows, a smooth extrinsic compression of the posterior wall of the
esophagus at the level of aortic arch
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Figure 4: Axial CT Thorax shos, right-sed aortic arch and descending thoracic aorta with aneurysmal
dilatation
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Figure 5: Coronal CT Thorax shows, right-sided aortic arch, where the thoracic aorta descended along
the right side of the spine before looping to the left and entering the aortic hiatus at its usual position with
aneurysmal dilatation

Figure 6: Axial CT Angiography of aorta shows, right sided aortic arch with aneurysmal dilatation
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Figure 7: Coronal CT Angiography of aorta shows, abberant left subclavian artery with kommerell
diverticulum

Figure 8: Sagittal CT Angiography of aorta shows, posterior esophageal compression by‘ abberant left
subclavian artery
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Figure 9: Axial CT Angiography of aorta shows, posterior esophageal compression by abberant left

subclavian artery

Ghosh et al. International Journal of Pharmaceutical and Clinical Research

201



International Journal of Pharmaceutical and Clinical Research e-ISSN: 0975-1556, p-ISSN: 2820-2643

Ghosh et al. International Journal of Pharmaceutical and Clinical Research

202



International Journal of Pharmaceutical and Clinical Research

o

Fig 10: A, B, C, D 3D CT Angiography of aorta
shows, right sided aortic arch with aneurysmal
dilatation & abberant left subclavian artery from
kommerell diverticulum.

Discussion

The first documentation of right-sided aortic arch
dates back to 1763 by Fioratti and Aglietti.[5]
Since then, several classifications have been
proposed by Edward in 1948, Felson and Palayew
in 1963, and Steward et al. in 1964.[6] The
classification system categorizes right-sided aortic
arch into three types.

Type 1 features major arteries branching from the
arch in the following sequence: left innominate
artery, followed by the right common carotid
artery, and right subclavian artery. These branches
mirror the typical arrangement seen in a left-sided
aortic arch.[2,7]

In Type 2 of the classification, the right-sided
aortic arch is accompanied by an aberrant left
subclavian artery, which aligns with the
presentation in this case. Conversely, Type 3
involves an isolated left subclavian artery that
doesn't connect to the aorta; instead, it links to the
pulmonary artery via the ductus arteriosus.

Type 1 and Type 2 collectively make up about 98%
of cases of right-sided aortic arch, while Type 3 is
exceedingly rare.[8]

Literature documents approximately 50 instances
of right-sided aortic arch with an aberrant left
subclavian artery.[3] This anomaly originates from
the persistence of the right fourth aortic arch during
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Figure 10 (D):
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development, alongside the regression of the
embryonic left fourth arch situated between the left
common carotid artery and the left subclavian
artery.[9,10] Consistent with this anomaly, as
observed in our case, the initial branch emerging
from the arch is the left common carotid artery,
succeeded by the right common carotid artery, the
right subclavian artery, and finally, the left
subclavian artery.[7,11]

According to literature findings, a right aortic arch
with an aberrant left subclavian artery typically
accompanies a left ductus arteriosus.[8,14] This
configuration forms a vascular ring, where the left
ductus arteriosus connects the left pulmonary artery
to the base of the aberrant left subclavian artery.
This vascular ring can lead to compression of the
trachea. However, the absence of tracheal
compression or deformity may indicate the absence
of a ring or suggest that the ring does not
necessitate treatment.[15]

This anomaly ranks among the three most common
causes of vascular rings. However, in most cases,
the vascular ring is loosely structured and does not
induce compression. Patients with a right-sided
aortic arch and an aberrant subclavian artery
typically do not display symptoms, and there isn't a
significant association with cardiac anomalies. Any
symptoms that do arise are often related to the
presence of the vascular ring. However, more
commonly, symptoms stem from atherosclerotic
changes in the anomalous vessels, dissection, or
aneurysm formation. These conditions can lead to
compression of nearby structures, resulting in
symptoms such as dysphagia (known as dysphagia
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lusoria) and dyspnea.[16,17] In the case described,
the patient had symptoms of dysphagia.

The aberrant left subclavian artery typically
originates from a structure called Kommerell’s
diverticulum. This diverticulum is characterized as
a conical dilation of the proximal portion of the
aberrant subclavian artery near its point of origin
from the aorta. [4,11] It's also referred to as
"lusoria diverticulum," "remnant diverticulum."[16]
Initially it was describe by Burckhard Friedrich
Kommerell in 1936, [18] it was observed in a case
involving an aberrant right subclavian artery (a
remnant of the right fourth aortic arch) associated
with a left aortic arch. Despite its historical
association with the right subclavian artery, it's
commonly found in cases of aberrant left
subclavian artery, representing the remnant of the
left fourth aortic arch. Kommerell’s diverticulum is
typically located behind the esophagus in 80% of
cases, between the trachea and esophagus in 15%,
and behind the trachea in 5%.

Conclusion:

Right-sided aortic arch is a very rare anatomical
variant present in 0.1% of adult population. It may
be associated with an aberrant left subclavian
artery, and half of the cases causing dyspnea or
dysphagia [19].

The embryologic origin of aorta start from aortic
arches which develop from the aortic sac and
proceed to course into the pharyngeal arches. The
aortic arches or the pharyngeal arch arteries or
branchial arches develop from the aortic sac, with a
pair of branches (right and left) travelling within
each pharyngeal arch and ending in the dorsal
aorta. The right aortic arch develops due to the
persistence of the right dorsal aorta and
disappearance of the left dorsal aorta.

References

1. Hori D, Tanaka M, Yamaguchi A, Adachi H.
Type A aortic dissection, right-sided aortic
arch, and thoracic aortic aneurysm. Asian Car-
diovasc Thorac Ann 2009 Dec; 17(6):640-2.

2. Cina CS, Arena GO, Bruin G, Clase CM.
Kommerell's diverticulum and aneurysmal
right-sided aortic arch: a case report and re-
view of the literature. J Vasc Surg 2000 Dec;
32(6):1208-14.

3. Yang MH, Weng ZC, Weng YG, Chang HH.
A right-sided aortic arch with Kommerell's di-
verticulum of the aberrant left subclavian ar-
tery presenting with syncope. J Chin Med As-
soc 2009 May; 72(5):275-7.

4. Tirkvatan A, Biiyiikkbayraktar FG, Olger T,
Cumhur T. Multidetector computed tomo-
graphic angiography of aberrant subclavian ar-
teries. Vasc Med 2009 Feb; 14(1):5-11.

Ghosh et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Hastreiter AR, D'Cruz IA, Cantez T, Namin
EP, Licata R. Right-sided aorta. I. Occurrence
of right aortic arch in various types of congeni-
tal heart disease. II. Right aortic arch, right de-
scending aorta, and associated anomalies. Br
Heart J 1966 Nov; 28(6):722-39.

Garti 1J, Aygen MM, Vidne B, Levy MJ. Right
aortic arch with mirror-image branching caus-
ing vascular ring. A new classification of the
right aortic arch patterns. Br J Radiol 1973
Feb; 46(542):115-9.

Knight L, Edwards JE. Right aortic arch: types
and associated cardiac anomalies. Circulation
1974 Nov; 50(5):1047-51.

Stewart JR, Kincaid OW, Titus JL. Right aor-
tic arch: Plain film diagnosis and significance.
Am J Roentgenol Radium Ther Nucl Med
1966 Jun; 97(2):377-809.

Salanitri J. MR angiography of aberrant left
subclavian artery arising from right-sided tho-
racic aortic arch. Br J Radiol 2005 Oct;
78(934):961-6.

Lunde R, Sanders E, Hoskam JA. Right aortic
arch symptomatic in adulthood. Neth J Med
2002 Jun; 60(5):212-5.

Onbas O, Kantarci M, Koplay M, Olgun H,
Alper F, Aydinli B et al. Congenital anomalies
of the aorta and vena cava: 16-detector-row CT
imaging findings. Diagn Interv Radiol 2008
Sep; 14(3):163-71.

Kumar R, Govil S, Kalyanpur A. Kommerell's
diverticulum and stenosis of an aberrant left
subclavian artery. J HK Coll Radiol 2006;
9:41-3.

Carbone I, Sedati P, Galea N, Algeri E, Pas-
sariello R. Right-sided aortic arch with Kom-
merell's diverticulum: 64-DCTA with 3D re-
constructions. Thorax 2008 Jul; 63(7):662.
Hernanz-Schulman M. Vascular rings: a prac-
tical approach to imaging diagnosis. Pediatr
Radiol 2005 Oct; 35(10):961-79.

Baron MG. Right aortic arch. Circulation 1971
Dec; 44(6):1137-45.

Barranhas AD, Indiani JM, Marchiori E, San-
tos AA, Rochitte CE, Nacif MS. Atypical
presentation of Kommerell's diverticulum. Arq
Bras Cardiol 2009 Dec; 93(6):¢88-90.

Morris CD, Kanter KR, Miller JI Jr. Late-onset
dysphagia lusoria. Ann Thorac Surg 2001 Feb;
71(2):710-2.

Mouton WG, Wyss A. Kommerell's diverticu-
lum. Eur J Cardiothorac Surg 2009 Jul;
36(1):188.

19. Amal L, Hind B, Meriam E, Laila J, Fati-
mazahrae L. Right aortic arch with aberrant
left subclavian artery revealed by a dyspnea: A
case report. Int J Case Rep Images 2020;
11:101101Z01LA2020.

International Journal of Pharmaceutical and Clinical Research

204



