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THE INCREASING VALUE OF THE ABERRANT RIGHT SUBCLAVIAN ARTERY DIAGNO-
SIS (Abstract): The aberrant right subclavian artery (ARSA) is considered a normal variant and 
most of the patients with this diagnosis have a normal life without any simptoms. It became in-
creasingly popular in the last decade’s medical literature mainly because of its importance during 
the prenatal diagnosis as a marker for Trisomy 21 (T21). As a T21 marker, it can be detected from 
the first trimester of pregnancy, but usually it is detected at the time of the second trimester screen-
ing scan. Later in life it is essential for confirming Dysphagia lusoria (DL). The patients with 
ARSA need special precaution during specific investigations and procedures. It can complicate 
investigations such as gastroscopy or transesophageal echocardiography. It can also lead to life-
threatening complications in tracheostomies, upper thoracic surgery of the vertebrae and even in 
right subclavian vein catheterisation. In patients with this diagnosis early tracheostomy, early 
gastrostomy or early removal of nasogastric or tracheal intubation are recommended. Key words: 
ABERRANT RIGHT SUBCLAVIAN ARTERY ,ARSA DIAGNOSIS, TRISOMY 21, ARSA 
COMPLICATIONS

InTroDUcTIon
The aberrant right subclavian artery (ARSA), 

also known as the Lusorian artery, is considered 
today a normal variant and most of the patients 
with this diagnosis have a normal life without 
any simptoms.

ARSA was considered in the past a very rare 
entity, wether it was considered an abnormal-
ity or a normal variant. It has an incidence 
ranging from 0.16% until 4,4% in the general 
population (1) and it is the most frequently 
encountered variant of the aortic arch abnor-
malities(4).

Embriology of ARSA
It is known that  the aortic arch (AA), the 

left and right common carotid arteries (LCCA 
and RCCA) and the left and right subclavian 
arteries (LSA and RSA) originate in the 3rd, 
4th and 6th of the branchial aortic rings (2). 

In 1953 Edwards published the hypothetical 
double aortic arch theory, that is based on the 
initial existence of a double aortic arch in the 

embryo, with the ascending aorta splitting into 
2 arches which than merge to form the descend-
ing aorta, the two arches forming a vascular 
ring that surrounds the trachea and the esopha-
gus. Both arches give rise to a subclavian, a 
common carotid artery and the left and right 
ductus arteriosus located near the origin of the 
subclavian arteries (3,4). 

Embryologic events can result in different 
anatomic variants of the AA. The normal com-
mon variant is the left sided AA with the regres-
sion of the right aortic arch segment just distal 
to the origin of the RSA. RCCA and RSA form 
the right brachiocephalic (or innominate) ar-
tery. The right ductus arteriosus regresses as 
well, so the left one persists(4).

ARSA results from the partial regression of 
the right aortic arch between the origin of the 
RCCA and the RSA, which leads to the appear-
ance of a left-sided aortic arch with the RCCA 
as first branch, the LCCA as the second branch, 
the LSA as the third branch and an ARSA as 
the last branch. ARSA goes posterior to the 
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esophagus and the trachea towards the right 
arm. The right ductus arteriosus regresses and 
the left one persists(4).

Because ARSA is basically formed from the 
root of the right aortic arch its base is often 
wider; when it is more than 1,5 times the size 
of the rest of the artery, this area is called a 
Kommerell diverticulum(15).

Classic and novel reasons for diagnosing 
ARSA
The atypical disposition of the RSA can be 

detected during the first trimester scan at 11-14 
weeks (1,4,8), but not always. Today it is usu-
ally detected at the time of the second trimester 
scan, when screening is performed for this find-
ing.

The reason for this screening is the discov-
ery that if ARSA as an isolated marker is not-
ed on the fetal second trimester scan the prob-
ability of T21 rises 3.94 times, and when the 
RSA is normal the probability is reduced by 0.7 
times (5).

A meta-analysis showed that 23.6% of the 
Down Syndrom babies from the assessed stud-
ies had ARSA, and only 1.02% of the euploid 
babies had this finding (6).

Some studies show that the finding of ARSA 
together with other associated abnormalities 
increase the risk of fetal aneuploidy (mainly 
T21, but also 22q11.2 microdeletion or Di-
George Syndrome, Trisomy 18 and others) 15 
to 20 times at the time of the second trimester 
screening scan (7,8). To be noted that this find-
ing is actually frequently associated with other 
abnormalities, so that almost 20% of ARSA is 
associated with other anomalies chromosomal 
or non-chromosomal, and 5% of all ARSA are 
associated with other cardiovascular non-chro-
mosomal defects (9).

The ARSA detection technique and assess-
ment as a T21 marker was published by Chaoui 
et al. in 2005 (6,7,8,9,10,11,12). Many studies 
have verified this assessment technique since 
than and now there is even a new image called 
“The no-ARSA sign” that was described ear-
lier this year by Kassif et al. (13).

All these findings show the increasing inter-
est in performing this diagnosis antenatally. But 
there is also utility in detecting this normal 
variant in other cases, that we are going to 
discuss now.

The main pathology caused by ARSA seems 

to be Dysphagia lusoria (DL) (14,15). A study 
found that 1 in 17 patients with ARSA suffered 
from this condition, out of 3460 patients that 
were screened for ARSA by CT angiography 
(15). Jenssen at al. noted that 60-70% of the 
patients with ARSA will remain symptom–free 
throughout their lives (16). The patients with 
symptoms will suffer from dysphagia, cough-
ing, thoracic pain and Horner syndrom, espe-
cially when aging (15). The reason why DL 
develops especially in the old persons is not 
fully understood, but there are some proposed 
theories: 1. aneurysm formation, mainly when 
associated with Kommerell diverticulum (as-
sociation present in 60% of ARSA cases (15)); 
2. increased rigidity of the arterial wall or of 
the esophagus itself (15)(due to atherosclerosis 
(17)); 3. elongation of the aorta (18). 

The position of the artery just behind the 
esophagus can lead to other complications as 
well, as some investigations such as gastros-
copy or transesophageal echocardiography could 
cause arterial compression and through this 
mecanism decreased  right upper limb perfu-
sion (4,19).

The existence of ARSA should be clearly 
noted also in cases that might need tracheos-
tomy, as a retroesophageal but antetracheal 
course of the artery may lead to catastrophic 
complications during tracheostomy (15,20).

A tracheoinnominate fistula is a very rare 
event, but if this appears it can lead to massive 
and potential deadly hemmorhage (15,21). This 
type of fistula is more likely to occur in cases 
with prolonged nasogastric intubation or en-
dotracheal tubes (15,22). In cases that combine 
these therapeutic necessities with an ARSA or 
other vascular ring anomalies Miller et al. rec-
ommend early tracheostomy, early gastrostomy 
or early removal of nasogastric or tracheal in-
tubation (15,22).

Due to the neighboring position with the 
thoracic vertebrae, ARSA could interfere with 
the upper thoracic vertebrae surgery. The area 
above the aortic arch, between the esophagus 
and the thoracic vertebrae is considered safe 
for dissection, so the presence of the artery in 
this region may surprise the surgeon and lead 
to an uncontrollable hemmorhage(15,23).

Right subclavian vein catheterization is a 
fast and usual procedure, but in a patient with 
ARSA the inadvertent puncture of this artery 
can progress to a potentially life-threatening 
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complication. Jahnke et al. recommend the 
ultrasound-guided puncture for catheterization 
of central venous lines, especially in patients 
with this anomaly (15,24).

conclUSIon
For this rare condition considered today a 

normal variant one can find numerous situa-
tions in medical practice that require extra cau-
tion in order to avoid potentially fatal complica-

tions. The last 10-15 years have brought a major 
increase in the antenatal diagnosis of this con-
dition due to its use as a marker for chromo-
somial abnormalities. However this advance in 
diagnosing ARSA may bring also a major ben-
efit in the medical care of the patients with this 
anomaly, as many investigations and procedures 
that are increasingly performed today may be 
complicated by this usually asymptomatic and 
undiagnosed condition.
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