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Origin of the Right Vertebral Artery from the Left Side of the Aortic Arch Proximal to 
the Origin of the Left Subclavian Artery 

Bruce Alan Wasserman, 1 David John Mikulis,2 and James Y. Manzione3 

Summary: The authors describe a patient in whom there was 
an anomalous origin of the right vertebral artery from the aortic 
arch, proximal to the origin of the left subclavian artery
another potential vertebral origin anomaly that one may en
counter when performing cerebral angiography. 

Index terms: Arteries, abnormalities and anomalies; Arteries, 
vertebral; Cerebral angiography 

The right vertebral artery most commonly orig
inates from the right subclavian artery. There are 
a variety of anomalous origins of the right verte
bral artery described throughout the literature ( 1-
14); however, in most cases the artery arises from 
a vessel on the right side of the aortic arch. There 
have only been three reports of the right vertebral 
artery crossing over from an origin on the left 
side of the aortic arch, and in all cases the origin 
was distal to the origin of the left subclavian 
artery (1-3). We report a case in which the right 
vertebral artery originates from the left side of 
the arch and crosses to the right, but the origin 
is proximal to the left subclavian artery (Figs. 1, 
2, and 3). An embryologic derivation is described 
that can adequately account for each variant. 
Understanding the variations in anatomy of the 
right vertebral artery can help avoid problems 
when a variant is present during cerebral angiog
raphy or a surgical procedure. 

Case Report 

An elderly man with a recent history of a cerebrovas
cular accident was referred to the Massachusetts General 
Hospital for evaluation of his carotid arteries. Arch aortog
raphy in right posterior oblique projection (Fig. 2) was 
performed and the subsequent selective views of the sub
clavian arteries (Fig. 3) demonstrated the origin of the right 

vertebral artery directly from the aortic arch proxim al to 
the origin of the left subclavian artery. This anom aly 
prompted a review of the literature and the derivation of 
an embryologic explanation. 

Discussion 

Variations in the origin of the vertebral artery 
usually occur on the left (1 , 4); however, a variety 
of anomalous origins of the right side have been 
reported. Table 1 lists reported variants of the 
origin of the right vertebral artery. The references 
corresponding to a particular variant report sig
nificantly different incidences, but this may be 
due in part to differing sample sizes. 

RU 

Fig. 1. Illustration of aortic arch, showing the right vertebral 
artery (RV) crossing from an origin on the left side. The origin is 
proximal to that of the left subclavian artery (LS). TCT = 
Thyrocervical trunk; L V = Left vertebra l artery. 
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Fig. 2. Sequential images from arch aortogram (RPO projec
tion) at different times during the filming sequence. Large white 
arrows outline the right vertebral artery as it originates just 
proximal to the left subclavian artery. Small white arrows dem
onstrate the low take off of the left vertebral artery from the left 
subclavian artery. Open black arrows outline the course of the 
left internal mammary artery. 

We were unable to obtain the first report of a 
right vertebral artery originating from the left side 
of the aortic arch (Fig. 4-/) by Kemmetmuller 
( 1911) (3), nor could we obtain the thesis describ
ing a case in Dakar by Obounou-Akong ( 1969) 
(1). The three reports of this anomaly each de
scribe the right vertebral artery originating distal 
to the left subclavian artery. In our case, it origi
nated proximal to the left subclavian artery (Figs. 
1, 2, and 3). Either case can be derived from the 
same embryologic model. Figures 5-a and 5-b 
illustrate the development of the aortic arch ves
sels. The right vertebral artery develops as a 
branch of the right seventh intersegmental artery. 
Migration of this branch onto the dorsal aorta 

Fig. 3. A , Origin injection of the left 
subclavian artery (anteroposterior projec
tion) that shows the reflux of contrast ma
terial into the aortic arch with partial opaci
fication of the right vertebral artery (thin 
black arrows), demonstrating its origin from 
the aorta proximal to the left subclavian 
artery . Thick black arrows demonstrate the 
low take off of the left vertebral artery from 
the left subclavian artery . 

B, Selective injection of the left subcla
vian artery distal to the origin of the left 
vertebral artery demonstrates the branches 
of the thyrocervical trunk . 

A 
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TABLE 1: References and the reported incidences corresponding with 
each variant depicted in Figure 4 

Figure 4-a 
b 

c 
d 
e 
f 

g 

h 

j 

k 

Reported Incidences (%)/ (References) 

60-90 (1 , 5-7) 

1-4 (1 , 5, 6) 

0-24 (1 ' 5, 6) 

0.4-13.5 (1 ' 5, 6) 

1.1 (1 ' 3, 4, 8) 
< 1 (6) 
< 0.1 (6) 

< 1 (5, 6) 
< 0.1-0.8 (1-3, 6, 7, 9-1 3) 

< 1 (3, 6, 7)" 

(3) 

(1-3) (see text) 

" High incidence among Down syndrome population (see ref. 14 for 
additional references). 

helps to account for its various ongms. Some 
reports show the right vertebral as always origi
nating from the dorsal aorta with no need for 
migration (3, 13). Figure 5-b shows two possible 
sites of origin for the right vertebral artery (I and 
II) and two possible obliteration zones. Various 
combinations of an origin site with an obliteration 
zone can account for a number of anomalies 
shown in Figure 4. For example, normally the 
right vertebral artery originates from site I and 
the dorsal aorta obliterates at site b, resulting in 
the anatomy of Figure 4-a. If, however, the origin 
is at site I and the dorsal aorta obliterates at site 
a, then w.e would arrive at the variant shown in 
Figure 4~i, as described by Windle et al (13). If 
the origin is at site II and zone a obliterates, the 
anatomy of figure 4-j would result. An origin at 
site II and obliteration of zone b would develop 
into the anatomical configuration of Figure 4-/, 
as described by Lie, after Kemmetmuller (3). If 
the right vertebral artery continued to migrate 
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Fig. 4. a, Normal variant; RTCT = right 
thyrocervical trunk, RV = right vertebral 
artery, LV, = left vertebral artery, L TCT = 
left thyrocervical trunk; b, origin from bifur
cation of brachiocephalic t runk; c, originates 
with RTCT; d, originates lateral to RTCT; e, 
double origin from subclavian artery; f, ac
cessory branch from RTCT; g, origin from 
aortic arch; h, origin from common carotid 
artery; i , origin from common carotid with 
aberrant origin of right subclavian artery; j , 
originates from normal location on right sub
clavian but ectopic origin of right subclavian 
artery; k , persistent proatlantal intersegmen
tal artery (PPIA) joins the right external ca
rotid artery (RECA) to the right vertebral 
artery; RICA = right internal carotid artery; 
I, right vertebral artery originates from the 
aortic arch distal to the left subclavian artery . 

~ 
beyond site II and became situated rostral to the 
left subclavian branch, obliteration of zone b 
would lead to the anatomy seen in our case. The 
right seventh intersegmental artery eventually 

R. 

L. Dorsal Ao rt a 

I 

develops into the lateral aspect of the right sub
clavian artery. The cranial portion of the right 
dorsal aorta becomes the medial part. Cranial 
migration of the right vertebral can result in its 

Fig. 5. a, Model of fetal circulation in the 
10-mm embryonic stage; b, 14-mm embry
onic stage (see text). 
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branching directly off the aortic arch. In addition, 
migration relative to the right thyrocervical trunk 
can lead to some of the other variants depicted 
in Figure 4. 

Conclusion and Comments 
Although reports of anomalous origins of the 

right vertebral artery are not common, it is likely 
that many are found during angiographic studies 
and many may go unnoticed. There is no conclu
sive evidence that these variants predispose to 
cerebrovascular disorders. However, some hy
pothesize that anomalies of origin and distribution 
of the large vessels of the aortic arch can cause 
changes in cerebral hemodynamics that may lead 
to cerebral abnormalities (12). An understanding 
of the variability of the vertebral artery remains 
most important in angiography and in surgical 
procedures where an incomplete knowledge of 
the anatomy can lead to complications. 
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