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ABSTRACT 
 

Objective: The existence of an anomalous right subclavian artery is the most significant aortic arch 
defect. Dysphagia, wheezing, stridor, and other symptoms may occur if this vessel pressures the 
neighbouring structures. The goal of this study is to find out how common ARSA is based on CT 
scans of the thorax and neck (plain and contrast). 
Method: Between January 1st and December 31st, 2020, 1122 patients had CT Thorax/neck 
scans, and the data were evaluated. The origin of the ARSA, the vessel's path, and the Kommerell 
diverticulum were all assessed. We looked at the literature to see how important ARSA is in clinical 
practise. 
Results: ARSA was found in eight of 1122 patients. All of the ARSAs in these eight individuals 
began at the posterior part of the aortic arch and travelled via the retroesophageal path to the 
thoracic outlet. All eight ARSA were found in the front part of the thoracic vertebral bodies, from the 
first to the fourth. 
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Conclusion: Other clinical symptoms such as dysphagia, dyspnea, retrosternal discomfort, cough, 
and weight loss must be differentiated from compression of surrounding tissues by an abnormal 
right subclavian artery. 
 

 

Keywords: Right aberrant subclavian artery; dysphagia; CT Thorax/neck. 
 

1. INTRODUCTION 
 

A uncommon anatomical variation of the right 
subclavian artery's origin is the aberrant right 
subclavian artery (ARSA). ARSAs generally 
begin from the aorta's posterior side and go 
down the oesophagus to the right thoracic outlet 
[1-5]. The brachiocephalic trunk (split into the 
right common carotid and the right subclavian 
artery); the left common carotid artery; and the 
left subclavian artery are the three major arteries 
that originate from the arch of the aorta [6-8]. The 
brachiocephalic trunk is missing and four big 
arteries emerge from the arch of the aorta when 

an aberrant right subclavian artery variation is 
present; the right common carotid artery, the left 
common carotid artery [9,10], the left subclavian 
and the right subclavian artery also called as 
arteria lusoria [11-13]. 
 

ARSA has been found to have a prevalence of 
0.16 percent to 2%. In postmortem 
investigations, anatomical differences of the 
aortic arch and major vessels have been widely 
described [14-18]. The goal of this study was to 
investigate the prevalence and course of ARSA 
in a single institution in Chennai using computed 
tomography (CT) thorax. 

 

 
 

Fig. 1. Schematic representation of the normal anatomy of arch of aorta 
 

 
 

Fig. 2. Schematic representation of the presence of ARSA 
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2. MATERIALS AND METHODS 
 

The retrospective study received approval and 
authorization from the Institutional Ethics 
Committee. The presence of ARSA was 
determined using CT Thorax/neck images. 
Between January 1st and December 31st, 2020, 
1122 patients had CT Thorax/neck scans, and 
the data were evaluated.  
 

The CT scans were done for a variety of causes, 
including symptoms of cerebral ischemia, 
hemorrhagic contusion, intracerebral 
haemorrhage, headache, dizziness, sensory 
changes, and a regular checkup.  
 

CT scans conducted on non-Indian patients or 
acquired outside of hospitals were excluded. 
Patients under the age of 18 were not allowed to 
participate. 
 

Between January 1st and December 31st, 2020, 
1122 patients (male - 808, female - 314) had CT 
Thorax/neck scans, and the data were analysed.  
 

In 1122 patients, a Philips Ingenuity 128-slice CT 
scanner (Philips Medical Systems, Tokyo, Japan) 
was used. The CT angiographic acquisition 
settings were 120 kVp, 225 mA, 220 mm field of 
view, 64 x 0.6 mm detector collimation, table 
speed 25.5 mm/rotation, gantry rotation speed 
0.75 s/rotation, reconstructed section thickness 1 
mm, and reconstruction increment 0.5 mm. The 
scan ranged from 2 centimetres below the aortic 
arch to 1 centimetres above the lateral ventricles. 
The following methods were used to analyse the 
CT angiography results. A total of 100 mL of 
Iohexol (Omnipaque 350; GE Pharmaceuticals, 
Seoul, Korea) was given intravenously through 
an 18-gauge catheter positioned in a peripheral 
vein using a power injector at 5.0 mL/s, with the 
scan delay modified individually using a bolus-
tracking approach. First, a single nonenhanced 
low-dose scan at the level of the upper neck was 
acquired for bolus tracking. Low-dose monitoring 

scans were taken every second starting with the 
introduction of contrast material. The CT 
angiography was automatically started when the 
contrast medium was first visible in the arch of 
the aorta. The pictures were reconstructed in 
three dimensions (3D) using commercially 
available software once the data was uploaded 
to a computer (Intelli space portal version 8.0). A 
volume-rendering approach was used to recreate 
3D CT images from this data.  
 
The origin of the ARSA, the vessel's path, and 
the Kommerell diverticulum were all assessed. 
The base of the subclavian artery expanding to 
>1.5 times the size of the distal subclavian artery 
was characterised as a Kommerell diverticulum 
in ARSA. 
 

3. RESULTS 
 
ARSA was found in eight of 1122 patients. 
ARSAs started from the posterior part of the 
aortic arch and travelled through the 
retroesophageal path to the right side in 8 
individuals (8/1122=0.71 percent, 4 female, 4 
male; age range 36-75 years). 
 

4. DISCUSSION 
 
The aortic arches first form in the fourth week of 
embryogenesis. There are normally six pairs of 
aortic arches. The right subclavian artery 
develops with the most caudal component of the 
right dorsal aorta forming the proximal portion 
and the 7th right intersegmental artery forming 
the distal portion. The creation of an ARSA is 
caused by any departure from the normal 
embryologic developing pattern of the primitive 
aortas and aortic arches. The 7th intersegmental 
artery stays connected to the descending aorta, 
whereas the 4th vascular arch involutes 
alongside the right dorsal aorta. As a result, the 
persisting intersegmental artery is transformed 
into an abnormal right subclavian artery. 

 
Table 1. Demographic data profile 

 

Number Age Sex  ARSA origin Vertebral 
body level 

Kommerell 
Diverticulum 

Origin of both 
CCA 

1 63 F Postero-inferior T2 – T3 negative separate 
2 60 M Postero-superior T3 – T4  negative Common stem 
3 42 M Postero-superior T3 – T4  negative separate 
4 65 F Postero-superior T3 – T4 negative separate 
5 75 F Postero-superior T2 –T4 negative separate 
6 36 F Postero-inferior T2 – T3 negative separate 
7 60 M Postero-superior T3 – T4 negative separate 
8 56 M Postero-superior T3 – T4  negative separate 
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Fig. 3. A 65 year old woman with aberrant right subclavian artery with a postero- superior 
origin showing ARSA located anterior to the thoracic vertebra and posterior to oesophagus 

 

 
 

Fig. 4. A 36 year old woman with aberrant right subclavian artery with a postero-inferior origin 
showing ARSA located anterior to the thoracic vertebra and posterior to oesophagus 
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The origin of the ARSA lies only distal to the 
usual left subclavian artery when the left distal 
aortic root is shortened. The artery has a wide 
base in most cases, which is known as a 
Kommerell diverticulum. Because the root of 
ARSA is created by the persistent right aortic 
arch, this is the case. The stem of the aberrant 
subclavian artery is derived from a portion of the 
right dorsal aorta, which explains why ARSA 
frequently travels retroesophageally. 
 
One out of every eight ARSA patients had a 
common stem for both CCAs. The bovine arch is 
comparable to this variant. The common origin of 
the left CCA and innominate artery is 
represented by the bovine arch. The union of the 
left CCA and innominate artery occurs as a result 
of delayed development of the ventral aortic 
roots between the 3rd and 4th aortic arches.  
 
ARSA has been found to have a prevalence of 
0.16 percent to 2% in previous research; the 
current study's rate was 0.71 percent (8 out of 
1122). ARSA starts on the left side of the body 
and travels to the right arm; it crosses the midline 
posterior to the oesophagus in the majority of 
cases (85%), and is hence referred to as 
retroesophageal ARSA. The majority of patients 
are symptom-free for the rest of their lives.  
 
Coughing, dysphagia, thoracic discomfort, and 
Horner syndrome are all things that might 
happen as you become older. Dysphagia in 
elderly people can occur for a variety of reasons. 
Several methods have been proposed: 1) 
extension of the aorta; 2) aneurysm 
development, especially in the presence of a 
Kommerell diverticulum; and 3) increased 
stiffness of the vessel wall or the oesophagus 
itself. 
 
If the ARSA comes into contact with the trachea, 
it can induce dyspnea; however, if it is 
discovered in front of the trachea, it must be 
identified before tracheostomy. A fistula forming 
between the oesophagus and an ARSA is a rare 
occurrence that usually occurs after prolonged 
nasogastric intubation [19-24]. The ARSA is 
likely vulnerable to extrinsic compression and 
pressure necrosis by indwelling nasogastric or 
endotracheal tubes due to its inappropriate 
physical closeness to the oesophagus or 
trachea. The sequence of events might include 
blood artery blockage and thrombosis, as well as 
vessel wall infarction and final wall disintegration. 
To avoid the potentially fatal effects of an ARSA-

esophageal fistula, individuals with an ARSA or 
other vascular ring abnormality should avoid 
prolonged nasogastric and endotracheal 
intubation.  
 
ARSAs follow a path that runs near to the 
thoracic vertebrae. The region above the aortic 
arch between the oesophagus and the spine is 
typically regarded as a safe location for 
dissection of upper thoracic vertebrae when 
conducting an anterior approach to the upper 
thoracic vertebrae [25-27]. Pedicle screw 
insertion into a dorsal vertebra through a 
posterior approach or thoracic vertebral body 
removal via an anterior approach may result in 
uncontrolled bleeding if surgeons do not address 
the ARSA. Accidental puncture of an ARSA 
during right subclavian vein catheterization is 
another serious complication that can be deadly. 
Wherever feasible, ultrasound guided puncture 
for central venous lines should be performed, 
and it is especially recommended when an ARSA 
has been found [28-32]. 
 
If the guide wire penetrates the descending aorta 
rather than the ascending aorta during 
aortography via the right radial artery, ARSA 
should be considered. Because of the angular 
path of the ARSA to the ascending aorta, 
catheterization of the ascending aorta may be 
difficult or perhaps impossible in this situation. 
We propose angiography through the left radial 
artery or a transfemoral technique in these 
patients. 
 
Several techniques have been proposed for 
preoperative diagnosis of this anomaly: The 
abnormality may be predicted by barium swallow, 
especially in symptomatic individuals. 
Noninvasive angiography (CT or MRI) can be an 
excellent confirming modality. Esophagectomy 
may reveal a pulsatile impression in the posterior 
wall of the oesophagus, which may be diagnosed 
with high accuracy using multislice CT. 
 

5. CONCLUSION 
 
ARSA is an uncommon mutation of the aorta 
arch. Clinicians should be aware of the anatomy 
and clinical significance of an ARSA, particularly 
to avoid long-term nasogastric tube usage and 
the potentially fatal implications of an ARSA-
esophageal fistula. It is critical to remember 
ARSA and to identify ARSA prior to surgical 
approaches to the upper thoracic vertebrae in 
order to minimise problems and receive correct 
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treatment. A left radial artery or transfemoral 
route for aortography or cerebral angiography 
should be suggested in individuals with a known 
ARSA. 
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