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Original Article

Aims: To detect the prevalence of variant origin of subclavian artery and literature was 

reviewed to compare our results with previous studies. Clinical applications were analysed 

related to encountered variations. Material and Methods: Forty five Indian cadavers were 

dissected to study the mode of origin and length of subclavian arteries. Any variation in origin 

was encountered and studied  in detail. Results: Out of 45, in one cadaver we encountered an 

anomalous origin of right subclavian artery from aortic arch distal to origin of left subclavian 

artery and coursed towards right behind oesophagus. Such an artery is called as 

Retroesophageal right subclavian artery (RRSA). Conclusion:  The presence of RRSA is 

associated with a no of clinical entities, which must be diagnosed timely; otherwise it could 

lead to hazardous complications. If RRSA is diagnosed during investigations, corrective 

surgery should be considered. 
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Usually the right subclavian artery originates from 

brachiocephalic trunk opposite the right sterno-clavicular 

articulation and left from arch of aorta level with T3-T4 vertebral 

disc[1]. The derangements in origin and course of main vessels 

occurring either individually or in combination with other 

cardiovascular defects are mostly explainable on ontogenic basis 

[2].  Thus Kerr et al rightly blamed the complex ontogenic 

development of vascular system for a myriad of clinically relevant 

anomalies [3].

 One of the most striking developmental variations is the right 

subclavian artery originating as last branch of aortic arch. Usually, 

RRSA remains asymptomatic, being most discoveries coincidental. 

But, it may be the site of formation of atherosclerotic plaque, 

inflammatory lesions or aneurysms[4]. The seriousness of RRSA is 

associated with high risk of clot related events, tracheal or venous 

compression and rupture[5, 6].

Forty five cadavers of Indian origin were obtained from Govt. 

Medical College, Amritsar and Chintpurni medical college, 

Pathankot. Subclavian arteries were exposed by dissecting it deep 

in the region of Thorax and Head and Neck. Modes of origin of 

subclavians were noted on both sides.  Any variation in the origin 

was encountered and studied its level of origin as well as course in 

detail. Length of arteries were measured as described by Patnaik et 

a l  [ 7 ]

 In one out of 45 cadavers, the right subclavian artery instead of 

brachiocephalic trunk emanated as a branch of arch of aorta level 

with T3-T4 disc distal to origin of left subclavian artery at the 

junction of transverse and ascending part of aortic arch and 

coursed towards right, first horizontally behind the oesophagus 

and then vertically upwards to reach its normal position. (Fig.1). 

Remaining cadavers were showing normal origin of left and right 

subclavian arteries.

   As expected it was abnormally long, anomalous right 

subclavian artery arising from aorta distal to origin of left 

subclavian artery so had to run a long distance..Its total length was 

12.3cm, the length of Ist, 2nd and 3rd parts were 7.8cm, 1.3cm and 

3.2cm respectively.     
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Author Year Percentage

(11)Cobey 
 (12) Gross and Ware

( 13)Pattinson
(14) Daseler and Anson 

 (15)Weinberger et al
 (2) Nathan and Seidel

(16) Calleza et al 

Present study

1914

1946

1953

1959

1977

1983

1990

2012

1.0%

0.4-1.6%

1-2%

0.4%

1-2%

1-2%

0.5%

2.2%

Table: 1 Prevalence Of Retro-oesophageal Right Subclavian 

Artery

FIG.  2:  ONTOGENY OF RETROESOPHAGEAL RIGHT 

SUBCLAVIAN ARTERY

Figure. 1 

The average length of normal originating subclavian arteries in the 

present study was found to be 7.8 cm on right and 9.5 cm on left side. 

It is well in line with Romanes[8] whose corresponding figures have 

b e e n  7 . 5  c m  a n d  1 0  c m  r e s p e c t i v e l y .

              The term “Retro-esophageal right subclavian artery” though 
first reported authentically by Hunauld[9], its precise description 
was made by Bayford [10] in a woman having dysphagia proved to 
be due to aberrant retro-esophageal right subclavian artery on 
autopsy. He was the pioneer to christen the term "dysphagia 
lusoria" meaning that dysphagia was due to a lusus naturae (a trick 
or deception of nature). Such a right subclavian artery has been 
encountered in the past by various workers in the prevalence range 
of 0.4 – 2% as shown in Table 1.

A: Diagram showing primitive conditions.
B: Diagram showing usual development.
C: Diagram showing anomalous right subclavian artery.
D: Diagram showing subsequent changes in position of anomalous   

right subclavian artery   to the condition as in specimen. 

· Retroesophageal right subclavian aretry (RRSA) coming from 

arch of aorta (AA) distal to left subclavian artery (LSA).

· RRSA giving a common  trunk (CT) of origin for internal thoracic 

artery (ItA), suprascapular (SS) and superficial cervical (SC), 

while inferior thyroid artery (ITA) came directly from it. 

{LCCA and RCCA: left and right common arteries; Tr and O: cut 

lower end of trachea and oesophagus}.

Abbreviations:

LEGENDS

Fig - 1

Fig - 2

ao: Aorta

cc: Common carotid artery

ec: External carotid artery

i: innominate artery

ic: Internal carotid artery

laa: Left aortic arch

A: Diagram showing primitive conditions.

B: Diagram showing usual development.

C: Diagram showing anomalous right subclavian artery.

D: Diagram showing subsequent changes in position of anomalous 

    right subclavian artery to the condition as in specimen.

ls: Left subclavian artery

p: Pulmonary artery

raa: Right aortic arch

rs: Right subclavian arery

v: Vertebral artery

x: Point of origin of anomalous  

right subclavian aretry

DISCUSSION
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CONCLUSION
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Aberrant artery usually crosses obliquely and superiorly to the 
right, between the oesophagus and vertebral bodies (in 80%), 
between oesophagus and trachea (in15%), or anterior to trachea 
(in 5%). The predominantly retroesophageal course renders the 
artery susceptible to extrinsic compression and pressure necrosis 
in the prolonged presence of nasogastric and endotracheal tubes. 
The compression can cause fistulous connection between 
oesophagus and RRSa [25].

Jain et al reviewed the literature and revealed 17 reports of 
RRSA–esophageal fistula that resulted in hematemesis. Only 3 
patients survived, probably because of timely diagnosis and prompt 
surgical repair. In 8 out of 17 patients, fistula was precipitated by 
long term placement of nasogastric tube [25]. Feugier et al attest 
that clinical diagnosis of this complication is difficult because of its 
extreme rarity. They also conclude that the extreme unfavourable 
prognosis of this rare complication combined with relatively high 
incidence of RRSA underlined the need of prevention. If such an 
aberrant artery is diagnosed during aortic arch repair, corrective 
surgery should be considered. Intensive care patients should be 
screened before long term placement of nasogastric tube [4].

The anomalous right subclavian artery may be associated with 
other vascular particularly cardiac malformations like Fallot's 
tetralogy, VSD, PDA and coarctation of aorta [13].  An increased 
incidence of this anomaly upto the tune of 35.5% is reported in 
patients with Down syndrome [26].          

The knowledge of an anatomical variation is helpful in clinical 
practice. The presence of RRSA is associated with a no of clinical 
entities, which must be diagnosed timely; otherwise it could lead to 
hazardous complications. If RRSA is diagnosed during 
investigations or operative treatment, corrective surgery should be 
considered. 

Ontogeny  Almost all the authors have tried to explain the 
ontogenic basis of the anomalous right subclavian artery but Cobey 
[11] and Goldbloom [17] have thrown a flood of light on the subject. 
According to them such a condition appears due to defect in 
absorption of primitive right aortic arch in the embryo. Under 
normal circumstances, the absorption occurs distal to the point of 
origin of right subclavian artery [Fig. 2 B-(a-b)]. But in such cases, 
the absorption occurs along the fourth arterial arch [(Fig. 2C-(a-c)] 
and the embryonic right aorta becomes the right subclavian artery 
[Fig. 2C-(a-x)]. The position of right subclavian so far proximal on 
the left arch (arch proper) of aorta may be explained in 2 ways. One 
view is that, there was a positive migration of artery from point (X) 
in Fig. 2C to point 'x' in Fig. 2D. The second view is that the migration 
is only apparent, the real change being a dragging down of aortic 
arch in midline by a downward movement of heart and pulmonary 
system. Probably both processes progressed para passu and had a 
share in bringing about adult conditions found in the case.

The position of the right subclavian artery dosral to the trachea 
and oesophagus has been explained ontogenically by Goldbloom 
[17] as follows: The right aortic root lies dorsal to the trachea and 
oesophagus and pursues the direction which is followed by the 
commencement of the right subclavian in such a case [Fig. 2C (a-x]. 
Also the first part of the artery in it i.e. the part dorsal to the trachea 
and oesophagus are actually formed of persistant previous right 
aortic root.

However, the 2nd view (vide supra) seems to explain the dorsal 
position of right subclavian artery in a better way i.e. the pulmonary 
system descends ventrally with the heart through the heart shaped 
space [Fig. (2C&2D)] which is surrounded by two embryonic 
aortae, so that trachea comes to be ventral to anomalous subclavian 
artery when this is formed. The oesophagus occupies the same 
position because, since the large blood vessels in region develop 
around the foregut, the latter lies from the first in the loop ventral to 
dorsal aorta and will therefore be ventral to anomalous right 
subclavian artery, since artery represents in part the original right 
dorsal aortic arch [11].

Clinical significance

A flood of light has been thrown on the clinical significance of 
this rare entity by the earlier workers. Its importance is far beyond 
purely academic, anatomical and embryological interest. It may 
cause dysphagia lusoria and respiratory difficulty [15, 18, 19] 
generally more frequent in children [12, 20] asymmetrical pulses in 
upper limbs [6,17,21] ; symptomatology pertaining to cervical rib 
due to pressure exerted upon right subclavian artery by trachea and 
oesophagus [11], trophic changes in the corresponding limb [21];  
erosion of thoracic vertebrae [22]; aneurysm manifested by emboli 
in hands and digits [6] ; extension of dissecting aneurysm of 
thoracic aorta into it with its perforation into oesophagus [15]. Boas 
et al described a case of acute ischemia of right upper limb due to 
thrombosis of an aberrant subclavian artery. He mention the 
delayed diagnosis of the underlying etiology of thrombosis [23].
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