
he vertebral artery (VA) normally arises from the posterosuperior
surface of the first part of the subclavian artery and passes backward
to enter the transverse foramina of sixth cervical vertebra. Variations

in the origin of the VA are uncommon and regarded as a congenital anomaly
occuring in the early stages of embryonic development. The VA can arise
from the aortic arch, the common, external or internal carotid arteries or
the subclavian artery branches such as thyrocervical trunk. It may also ha-
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Anomalous Origin of the Right Vertebral
Artery from the Right Carotid Artery

Associated with an Aberrant
Right Subclavian Artery: Case Report

AABBSS  TTRRAACCTT  The individual variations or anomalies in the origin and course of the vertebral arter-
ies are uncommon, and mostly identified as an incidental finding at conventional angiography or
autopsy. A rare combination of an anomalous origin of the right vertebral artery from the right
carotid artery and an aberrant retrooesophageal right subclavian artery is uncommonly reported in
the literature. The knowledge of the variations in the aortic arch branching pattern is important
prior to endovascular interventional procedures or surgical repair of the aortic arch branches. Mul-
tidetector computed tomographic angiography is able to display the detailed anatomy of the aorta
and supraaortic branches with high spatial resolution.  In this report, we present the multidetector
computed tomographic angiography findings of an unusual case with an anomalous origin of the
right vertebral artery from the right carotid artery and an aberrant retrooesophageal right subcla-
vian artery. 

KKeeyy  WWoorrddss::  Vertebral artery; subclavian artery; congenital abnormalities; 
tomography, X-Ray, Computed; angiography

ÖÖZZEETT  Vertebral arterlerin orijin ve seyrindeki bireysel varyasyon ya da  anomaliler nadirdir ve
çoğunlukla konvansiyonel anjiyografi veya otopside rastlantısal bir bulgu olarak tespit edilirler.
Nadir bir kombinasyon olan sağ vertebral arterin sağ karotis arterden anormal orijini ve aberran
retroözofageal sağ subklaven arter literatürde yaygın olmayarak bildirilmiştir. Aortik  arkın
dallanma paternindeki varyasyonları bilmek, endovasküler girişimsel işlemler ve ya aortik ark
dallarının cerrahisi öncesinde önemlidir. Multidedektör bilgisayarlı tomografik anjiyografi, aorta ve
supraaortik dalların detaylı anatomisini yüksek uzaysal çözünürlükle gösterebilme yeteneğindedir.
Bu raporda sağ vertebral arterin sağ karotis arterden anormal orijini ve aberran retroözofageal sağ
subklaven arteri olan nadir bir olgunun multidedektör bilgisayarlı tomografik anjiyografi bulgularını
sunuyoruz.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Vertebral arter; subklaven arter; konjenital anomaliler; 
bilgisayarlı tomografi; anjiyografi
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ve a dup li ca te ori gin from the aor tic arch and sub-
c la vi an ar tery.1 The most com mon va ri ant (2.4-
5.8%) is the left VA ori gi na ting di rectly from the
aor tic arch bet we en the left com mon ca ro tid and
left subc la vi an ar tery.2 On the ot her hand, the right
VA ori gi na ting from the right ca ro tid ar tery is a ra -
re va ri ant, with a re por ted in ci den ce of 0.18%.3

This ano maly as so ci a ted with an aber rant ret ro o e -
sop ha ge al right subc la vi an ar tery, which is al so a
con ge ni tal ano maly, is mo re unu su al.4 Va ri o us ana -
to mic va ri ants of the ano ma lo us ori gins of the VA
ha ve be en re por ted in the li te ra tu re and most of
them are iden ti fi ed as an in ci den tal fin ding at con-
ven ti o nal an gi og raphy or post mor tem exa mi na ti -
ons. In this re port we pre sent the mul ti de tec tor
com pu ted to mog rap hic (MDCT) an gi og raphy fin d-
ings of an unu su al ca se with ano ma lo us ori gin of
the right VA from the right com mon ca ro tid ar tery
as so ci a ted with an aber rant right subc la vi an ar tery. 

CASE REPORT

A 48-ye ar-old wo man with a his tory of pep tic ul -
cer un der went a ba ri um study that sho wed signs of
up per oe sop ha ge al com pres si on from the left pos-
te ri or as pect. The sur fa ce of the oe sop ha gus was re -
gu lar, but sho wed a small lo ca li zed in den ta ti on.
MDCT an gi og raphy was per for med on sus pi ci on of
aor tic ane urysm with a 16-row MDCT (Light spe ed
Ul tra, Ge ne ral Elec tri cal Me di cal  Systems, Mil wa -
u ke e, Wisc.; USA). The ma in ac qu i si ti on pa ra me -
ters for MDCT an gi og raphy we re as fol lows: tu be
vol ta ge of 100 kV, the de tec tor col li ma ti on of 16 x
1.25 mm, the tab le fe ed of 27.5 mm/ro ta ti on,
gantry spe ed of 0.5 sec/ro ta ti on, pitch va lu e of
1.375:1. Af ter de ter mi ning the con trast agent tran-
sit ti me using the smart prep bo lus tech ni qu e, we
ac qu i red the ima ge da ta du ring an in tra ve no us in-
jec ti on of 100 mL io di na ted con trast agent (Io di xa -
nol, Vi si pa qu e 320 mgI/mL, GE He alt hca re,
Mil wa u ke e, Wisc.; USA) at a ra te of 4 mL/sec. For
thre e-di men si o nal ima ge re cons truc ti on, all ac qu -
i red da ta we re pro ces sed on a se pa ra te work sta ti on
(Ad van ced Work sta ti on 4.2, GE He alt hca re, Mil-
wa u ke e, Wisc.;USA) with mul tip la nar re for mat -
ting, ma xi mum in ten sity pro jec ti on and vo lu me
ren de ring. MDCT an gi og raphy re ve a led the left si -

ded aor tic arch and its ma jor branc hes: the first
branch was right ca ro tid ar tery, fol lo wed in or der
by left ca ro tid ar tery, left subc la vi an ar tery and an
aber rant right subc la vi an ar tery (Fi gu re 1). The
aber rant right subc la vi an ar tery cros sed the me di -
as ti num from left to right pas sing be hind trac he a
and oe sop ha gus and ca u sed mild com pres si on of
the lat ter (Fi gu re 2).  The re was no di la ta ti on of the
oe sop ha gus abo ve the com pres si on le vel. MDCT
an gi og raphy al so sho wed an ano ma lo us ori gin of
the right VA ori gi na ting from the right com mon
ca ro tid ar tery co ur sing su pe ri orly to en ter the right
trans ver se fo ra mi na of the fo urth cer vi cal ver teb ra.
The re was al so an ane urysm of as cen ding aor ta (4.8
cm in di a me ter). No furt her eva lu a ti on was ne ces -
si ta ted be ca u se the di ag no sis of an aber rant subc la -
vi an ar tery and ana mo lo us ori gin of the right
ver teb ral ar tery was in ci den tal and wit ho ut sig ni -
fi cant cli ni cal con se qu en ces. The as cen ding aor tic
ane urysm is be ing fol lo wed up.

DISCUSSION
Emb ryo lo gi cally, the ear li est de ve lop ment of the
VA be gins at ap pro xi ma tely 32 days and is com le -
ted by 40 days, bet we en the 12.5 and 16 mm sta ges.
The VA is for med by the fu si on of the lon gi tu di nal
anas to mo ses that link the cer vi cal in ter seg men tal
ar te ri es, which branch off the pri mi ti ve dor sal aor -
ta. The in ter seg men tal ar te ri es even tu ally reg ress,
ex cept for the se venth ar tery, which forms the pro -
xi mal por ti on of the subc la vi an ar tery, inc lu ding
the po int of ori gin of the ver teb ral ar tery. A fa i lu -
re of in vo lu ti on in one of the first six in ter seg men -
tal ar te ri es ca u ses a va ri ety of ab nor mal ori gins of
the VA. If the up per (first or se cond) cer vi cal in-
ter seg men tal ar te ri es per sist, the re sult is an ano -
ma lo us ori gin of the VA from the in ter nal or
ex ter nal ca ro tid ar tery. If the third thro ugh sixth
cer vi cal in ter seg men tal ar te ri es per sist, the re sult
is an ano ma lo us ori gin the of the VA from the aor-
tic arch or the com mon ca ro tid ar tery.5,6

Va ri a ti ons of the ver teb ral ar tery fre qu ently
oc cur mostly on one si de and usu ally on the left.
An ano ma lo us ori gin of the right VA is un com mon
and usu ally fo und out as an in ci den tal fin ding at
sur gery or au topsy. Se ve ral types of ab nor mally ori -



gi na ting the right VA ha ve be en des cri bed. The se
inc lu de the right VA ori gi na ting di rectly from the
aor ta, tho se ori gi na ting from the ca ro tid and brac -
hi o cep ha lic ar te ri es, and tho se with dup li ca te ori-
gins.2

The cli ni cal sig ni fi can ce of ano ma lo us ver teb -
ral ar tery ori gins is not cle ar. In most ca ses des cri -
bed in the li te ra tu re, the ano ma lo us VA ori gins do
not re sult in cli ni cal symptoms. The o re ti cally, al te -
red he mody na mics ca u se tur bu len ce, which may
pre dis po se the pa ti ents to ane urysms and, the re fo -
re, in cre a se the risk of a ce reb ro vas cu lar ac ci dent.
Ho we ver, the re is no conc lu si ve evi den ce that the -
se va ri ants le ad to a pre dis po si ti on to ce reb ro vas -
cu lar di sor ders.1,2 The ana to mic va ri a ti on of the
ori gin of the VA are im por tant for di ag nos tic and
sur gi cal pro ce du res in the he ad and neck re gi on.

An aber rant right subc la vi an ar tery is the most
com mon type of the aor tic arch ano ma li es, with a
re por ted in ci den ce of 0.5-2%.7 In this ano maly, the

right ca ro tid ar tery ari ses as the first branch di-
rectly from the aor tic arch, which is fol lo wed by
the left ca ro tid and left subc la vi an ar tery. The aber-
rant right subc la vi an ar tery ta kes its ori gin from
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FIGURE 1: Coronal anterior (A) and posterior (B) three dimensional volume rendering multidetector computed tomography images show four supraaortic
branches: right common carotid artery (RCA), left common carotid artery (LCA), left subclavian artery (LSA) and aberrant right subclavian artery (ARSA). Anom-
alous origin of the right vertebral artery (arrow) from the RCA is also present. The left vertebral artery (LVA) originates from the LSA. 
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FIGURE 2: Axial image shows aberrant right subclavian artery (arrow)
courses behind the oesophagus and trachea causing mild compression of
the latter.
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des cen ding aor ta at a dis tal po int to the left subc la -
vi an ar tery, ins te ad of ari sing from the in no mi na te
ar tery, and cros ses the me di as ti num from left to
right pas sing be hind oe sop ha gus and trac he a.8 The
ano ma lo us right subc la vi an ar tery is tho ught to de-
ve lop as a re sult of the in vo lu ti on of the right fo -
urth aor tic arch, which nor mally forms the
in no mi na te ar tery and per sis ten ce of the se venth
in ter seg men tal ar tery. An aor tic di ver ti cu lum, al so
known as Kom me rell’s di ver ti cu lum, may be pre s-
ent at the ori gin of this ves sel is re por ted in up to
60% of ca ses.7 Alt ho ugh most ca ses are asym pto -
ma tic, only 10% of adults ha ve symptoms of dys-
pha gi a be ca u se of ex trin sic com pres si on on the
pos te ri or as pect of the oe sop ha gus. Ano ma lo us ori-
gin of the VA is only pre sent at the 15.7% of ca ses
with aber rant right subc la vi an ar tery.9

Alt ho ugh, con ven ti o nal an gi og raphy re ma -
ins the gold stan dard met hod for ima ging the sup -
ra or tic branc hes, MDCT an gi og raphy is pla ying
in cre a singly im por tant ro le in as sess ment of the
tho ra cic vas cu lar pat ho lo gi es inc lu ding sup ra a or tic
branc hes. The ad van ta ges of MDCT an gi og raphy

in com pa ri son with con ven ti o nal an gi og raphy in-
c lu de its abi lity for un res tric ted re cons truc ti on of
the ima ges, mo re ra pid ima ge ac qu i si ti on, and the
lack of po ten ti al an gi og rap hic comp li ca ti ons. Mo -
re o ver, it is ab le to disp lay the de ta i led ana tomy of
the vas cu lar struc tu res. With MDCT, ima ges can
be re cons truc ted in va ri o us pla nes and be used as
a ro ad map for in ter ven ti o nal and sur gi cal tre at -
ment plan ning. The sup ra a or tic branc hes can be
well de li ne a ted with an ex cel lent ima ge qu a lity by
MDCT.9-11 The di sad van ta ges of this met hod are to
ne ed io di ni zed con trast ma te ri al and ra di a ti on ex-
po su re. 

In sum mary, the know led ge of the va ri a ti ons
in the aor tic arch branc hing pat tern is im por tant
pri or to en do vas cu lar in ter ven ti o nal pro ce du res or
sur gi cal re pa ir of the aor tic arch branc hes. MDCT
an gi og raphy is an ex cel lent no nin va si ve al ter na ti -
ve ima ging mo da lity to con ven ti o nal an gi og raphy
for the eva lu a ti on of tho ra cic vas cu lar ano ma li es
be ca u se it is ab le to disp lay the de ta i led ana tomy of
the aor ta and sup ra a or tic branc hes with high spa-
ti al re so lu ti on.
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