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THE ANATOMICAL CHARACTERISTICS OF THE VERTEBRAL ARTERY (Abstract): The 
present study was realized on a number of 137 cases, being used the dissection method and the 
angiogaphical study of the CT. The distance of the origin of the right vertebral artery in relation 
with the brachiocephalic trunk was 4.0-25.1 mm and the distance of the left vertebral artery in 
relation with the origin of the subclavian artery from the aortic arch had a value of 28.8-52.1 mm. 
At the origin, the left vertebral artery forms with the left subclavian artery an angle with a value 
of 30˚-70˚. The right vertebral artery in relation with the origin from the subclavian artery forms 
with the brachiocephalic trunk an angle with a value of 52˚- 90˚, having the same trajectory as 
the left vertebral arteries. The most voluminous external diameter of the vertebral artery was found 
on the left side, with a value of 2.0-3.5 mm and the right vertebral artery had a diameter of 1.8-
2.9 mm. The horizontal endoarterial diameter at the level of the left vertebral artery had a value 
between 3.8 - 6.2 mm and the vertical one a value between 5.4-7.6 mm. In all our cases the 
vertebral artery entered into the transversal canal at the level of the C6 vertebra. Key-words: 
VERTEBRAL ARTERY, ANATOMICAL CHARACTERISTICS

INTRODUcTION
“It is the first branch of the subclavian ar-

tery, long with tortuous trajectory, being firstly 
an artery with encephalic destination” (1, 2). 
The artery is born on the  superior surface of 
the subclavian artery, and the left subclavian 
artery lower than the right one, the artery’s 
origin being situated at the level of the first 
dorsal vertebra (3). (4, 5) declares that “fre-
quently enough the left vertebral artery is born 
directly from the aortic arch on the same side, 
between the left common carotid and the left 
subclavian artery”. (6) consideres that ”the ar-
tery is born from the aortic arch in 5% of 
cases”. From its origin the artery goes firstly 
obliquely postero-superior in the deep part of 
the supraclavicular fossa, named pars prever-
tebralis, then it goes into the canal of the cer-
vical transversal processes, regularly at the 
level of the 6th cervical vertebra. It goes verti-
cally in the transversal  canal till the axis level, 
pars transversaria or pars cervicales, crosses 
this region and at its exit describes a curve with 

an anterior-medial concavity, that embraces the 
posterior surface of the lateral masses of atlas, 
pars atlantica or pars atloida. The artery pen-
etrates the atlanto-occipital membrane, then 
dura mater, and enters into the skull through 
foramen magnum, where it ends, pars intrac-
ranialis or pars cerebrale (1, 2). At the level 
where it ends, the artery joins the opposite one 
at the middle line, at the level of the junction 
between Medulla oblongata and the pons to 
form the basilar artery. The both vertebral ar-
teries don’t have the same size, the left one 
being larger than the right one, with 4 mm (7, 
8). From the superior border of the C3 verte-
bra, the artery is no longer linear, but flexuous, 
this it does not allow the artery to be extended 
in the rotation, flexion, extension and lateral 
movements  of the neck. Under the axis, the 
artery it will bend itself going medio-lateral, 
underneath the axis’s articular process, where 
he forms a sulcus, anterior to its participation 
in the transversal foramen of this vertebra (1, 
2). There are different theories regarding the 
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origin, the vertebral artery could be born from 
the common carotid artery, inferior thyroid ar-
tery, brachiocephalic trunk or even the aortic 
arch.

ObJEcTIVES
There were followed the morphological cha-

racteristics of the vertebral arteries, especially 
the arteries origin, their trajectory and diam-
eter (external and intraarterial). These charac-
teristics were compared right-left, and the ori-
gin of the arteries was studied taking into 
con sideration the artery’s origin, in relation 
with the distance from the subclavian artery’s 
origin and the vertebral column.

mATERIALS AND mEThODS
Our study was realized on 137 cases, 54 

based on dissection and 83 on CT angiography. 
The dissection was made on human bodies put 
into formalin and on anatomic parts (heart-lung 
specimen, aortic arches with long arterial pedi-
cle). The samples were provided by the Human 
anatomy’s laboratory from the Faculty of Med-
icine of the “Ovidius” University of Constanta. 
The CT angiographies came from the Medimar 
Imagistic Center that attends to the Clinical 
County Emergency Hospital “Sfântul Apostol 
Andrei”, Constanta. The CT angiographies were 
realized on a GE LightSpeed VCT64 Slice CT, 
were we analyzed only the angiographies that 
had no pathological signs, our study being fun-
damental scientific research. For the angiogra-
phies and the records regarding the study we 
had the approval of the imagistic’s center man-
ager. The solicitant’s approval wasn’t neces-
sary, because on realizing the angiography he 
signs an informative note regarding the per-
sonal data’s processing. The solicitant’s data 
can be sent to the Health Insurance Agency or 
used for scientific research. Not all the ana-
tomic references were fallowed on the same 
number of cases, the 83 angiographies repre-
senting 266 images.

RESULTS
The vertebral artery is usually the first branch 

(medial), that comes from the subclavian artery, 

fig. 1. The vertebral artery and the internal 
thoracic artery have their origin from the right 
subclavian artery at the same level, one on the 
superior surface, and the other on the inferior 

surface

fig. 2. The right vertebral artery comes from the 
postero-lateral surface of the subclavian artery at 
4-5 mm from her origin, and it describes a curve 
with a medial concavity, then it goes posterior to 

the common carotid artery and it becomes 
vertically. The left vertebral artery has the origin 
in the right part of the aortic arch, postero-lateral 

to the left common carotid artery

fig. 3. The distance between the origin of the left 
vertebral artery and the origin of the left subcla-
vian artery is 52.1 mm, and the diameter of the 

left vertebral artery is 3 mm (male)
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sometimes the internal thoracic artery comes 
at the same level as the vertebral artery. The 
vertebral artery comes from the superior sur-
face of the subclavian artery and the thoracic 
artery comes from the inferior surface of the 
subclavian artery (Fig. 1).

The distance between the origin of the right 
vertebral artery in relation with the origin of 
the subclavian artery from  the brachiocephal-
ic trunk was 4.0-25.1 mm (Fig. 2), and the 
distance between  the origin of the left vertebral 
artery in relation with  the origin of the subcla-
vian artery from the aortic arch was 28.8- 52.1 
mm (Fig. 3).

At the origin, the left vertebral artery forms 
with the left subclavian artery an angle of 30˚- 
70˚. Intrathoracic it can have a variable trajec-
tory: supero-lateral obliquely, supero-medial 
and vertically, the arterial trunk being rectilin-
ear or curved, describing a curve with a me-
dial concavity, having an ascending trajectory 
till the C6 vertebral foramen. At this level it 
will be found in the transversal canal. Some-
times, the left vertebral artery’s origin can be 
in contact with the left common carotid artery, 
alienating itself while it comes near C6. The 
left vertebral artery can originate in the ascend-
ing part of the artery, in the cervical part or at 
the level of the two segments (Fig. 4).

When the left vertebral artery originates in 
the aortic arch, sometimes the origin from the 
aortic arch convexity can be situated at half 
distance between the left subclavian artery and 
the left common carotid artery, so that the left 
vertebral artery represents the bisector’s angle 
between the two arteries, creating equal angles 
of 25˚- 30˚.

The right vertebral artery in relation with 
the level of the subclavian artery’s origin forms 
with the brachiocephalic trunk an angle of 52˚- 
90˚.

The external diameter of the vertebral artery 
was more voluminous on the left side, having 
a value between 1.8-2.9 mm, and the right 
vertebral artery’s diameter was 2.0-3.5 mm. 
(Fig. 5). (1, 2) say that” the left vertebral artery 
is more voluminous than the right one, the 
medium caliber being 4 mm”. (9) declares that 
“the vertebral artery is the most voluminous 
branch of the subclavian artery”.

The endoarterial horizontally diameter of 
the vertebral artery had a value between 5.4-7.6 
mm, and the vertical one had a value between 
3.8-6.2 mm (Fig. 6). We conclude that the 
vertebral artery always enter into the transver-
sal canal at the level of the C6 vertebra.

DIScUSSIONS
The closest origin to the right subclavian 

artery’s origin is explained by the intrathoracic 
part of the left subclavian artery and the dis-
tance’s variability can be explained by the fact 
that  the left vertebral artery can be born inside 
the intrathoracic part (Fig. 7), but also inside 
the cervical part of the left subclavian artery.

fig. 4. The left vertebral artery has the origin at 
the limit between the 2 segments of the left 

subclavian artery

fig. 5. The diameter of the left vertebral artery is 
3.5 mm; the distance between the origin of the 

left vertebral artery and the origin of the left 
subclavian artery is 40 mm.



116

Oana Popa et al.

The origin of the vertebral arteries is for the 
left one at the level of the T1-T2 and for the 
right one at the level of the superior half of the 
T1 vertebra-C7 vertebra. On a number of 98 
cases we studied the origin of the subclavian 
arteries in relation one with the other, and we 
found that in 74 of cases (75.51% of all the the 
cases) the right subclavian artery was born 
higher than the left one (Fig. 8), in 13 of cases 
(13.27% of all cases the cases) the left subcla-
vian was higher, and in 11 of cases (11. 22% of 
all the cases), the two arteries were born at the 
same level.

After (3) the left subclavian artery is born 
lower than the right one, at the union of the two 
parts of the artery, because of this it is located 
in continuation of the intrathoracic part of the 
left subclavian artery. Because of its location” 
this situation facilitates the left cerebral embo-
lisms”.

In comparison with (6) the only author that 
states the level of the vertebral artery’s origin 
in relation with the subclavian artery’s origin, 
at the level of the right vertebral artery we 
found this distance higher with 0.24-21.99 mm. 
At the level of the left vertebral artery from the 
subclavian artery we found a smaller value with 
12.07 mm and the highest value being higher 
than 20.53 mm.

(10) afirmes that the majority studies present 
a prevalence of the left vertebral artery’s origin 
from the aortic arch with a value between 3%- 
8%. He estimates that the frequency can reach 
till 14.8%, higher in female cases.

The origin of the vertebral artery from 
the aortic arch was found in a large percentage 
in comparison with the studied authors, being 
smaller with 7.66% than (9), and with 0.86% 
than (11), but higher with 0.24 than (12), and 
with 2.04% than (13), and with 3.04% than 
(14,15), with 2.14% than (6, 7) with 4.64% 
than (16) and with 4.95 than (8). (12) quotes 
the origin of both left and right vertebral arter-
ies from the aortic arch in 1% of cases, not 
encountered in our studies (Tab. I).

(4, 5) declare that “frequently (no percent-
age) the left vertebral artery is born directly 
from the aortic arch, between the common ca-

fig. 6. The orizontal diameter of the left vertebral 
artery is 7.6 mm representing 58.46% from the 
orizontal diameter of the brahiocephalic arterial 
trunk and 55,07% from the orizontal diameter of 
the left subclavian artery. The vertical diameter of 
the left vertebral artery is 6.2 mm, representing 
44.29% from the vertical diameter of the brahio-

cephalic arterial trunk and 44,92% from the 
vertical diameter of the left subclavian artery

fig. 7. The left vertebral artery has the origin 
superior to the right subclavian artery’s origin 

with an ascending traiect. The left vertebral artery 
has the origin in the intrathoracic segment of the 

subclavian artery with an ascending vertically 
traiect (male)

fig. 8. The left vertebral artery with the origin 
into the intrathoracic part of the subclavian artery, 
forms with the subclavian artery an angle with a 

value of 81o. The left vertebral artery has the 
origin lower. Both vertebral arteries have a 

retrocarotidian traiect (female)
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rotid and the left subclavian artery” (Fig. 9).
“The left vertebra with the aortic arch ori-

gin, even if it is considered to have small influ-
ence on the blood flow, it’s presence can com-
plicate the surgical and endovascular procedures 
of the aortic arch. The disconnecting or the 
endangering of the anomalous vessel could have 
cerebral damage. The abnormal vertebral artery 
has a higher risk during the surgical procedures 
that need arch vessel isolation or access to the 
aortic arch. In that moment, the cerebral flood 
flow disrupt could be elementary” (9). Also, 
the vertebral artery having the origin inside the 
aortic arch can have an important impact upon 
the arch’s reconstruction techniques and of the 
methods of cerebral protection when the graft 
is executed to totally replacement of the arch. 
A precised presurgical diagnosis is very impor-
tant to select the adequate surgical strategy for 

the patients with abnormal aortic arch vessels 
and the morphometric results are very useful 
to the aortic stent design (Suzuki, Shi-Min).

We are not allowed to forget that at the 
level of the C6 vertebra, where it enters into 
the transversal canal, anterior to the Chassaig-
nac’s tubercle, there overlap three arteries: the 
common carotid, the inferior thyroid and the 
vertebral artery, causing a special attention to 
this region in case of accident (1, 4, 5, 10, 17, 
18, 19, 20, 21).

Besides the important territory that it vas-
cularizes, medullary and encephalic, the verte-
bral artery has a large variability in its morphol-
ogy: origin, trajectory, connections, caliber, 
and being in the same time an anastomotic 
system between the exocranial and endocranial 

fig. 9. The left vertebral artery has the origin 
into the aortic arch, between the left common 
carotid artery and the left subclavian artery fig. 10. The right vertebral artery has the origin 

in the brahiocephalic trunk and the left vertebral 
artery has the origin into the left common carotid 

artery

TABLE I 
The origin of the vertebral artery from the aortic arch

Author Percentage
Nelson 4.1%
Suzuki 4.1%
Lippert 6.9%
Young Shin 8%
Yamaky 5.8%
Einstein Till 14.80%
Matula 2.5%
Elif 5.1%
Moore 5%
Manole 2.19%
Aboulhouda 5%
Personal Cases 7.14
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system. Different origins of the vertebral arter-
ies are described. (22) quotes “the possibility 
of the left vertebral artery’s origin from the 
aortic arch, into the common carotid artery 
through a common trunk with the inferior thy-
roid arteries and the ascending cervical arteries  
into the external carotid artery or it can be 
represented by two branches having the origin 
into the subclavian artery, or one into the sub-
clavian artery and the other into the aortic arch”.

We found two cases during the angiogra-
phies (2.41% of all the cases) where the left 
vertebral artery had its origin into the left com-
mon carotid artery, rarely described in studies 
and abnormaly. We found just one case (one of 
the two cases where the left vertebral artery 
had its origin into the left common carotid 
artery), where the right vertebral artery had its 
origin into the brachiocephalic trunk (1.20% of 
all the cases) (Fig. 10).

(23) describes one bilateral case with triple 
vertebral artery through “simultaneous persis-
tence of the 4-6 primitive cervical segmentary 
arteries”.

(21) devides the vertebral artery into 5 seg-
ments: the origin, V1 prevertebral, V2 verte-
bral  V3 atlanto-axial and V4 intracranial, and 
observes that the highest frequency of the ath-
erosclerosis is in the V3 segment at the age of 
80-89 (in 55.9% of all the cases) and then in 
V2 and V3 segments for the ones under 70 
years old (38.9% of all the cases).

(24) mentions the risk in the blood flood 
disorder when crossing through the interverte-
bral foramen, especially the atherosclerotic ver-
tebral arteries.

(25, 26) finds the atherosclerosis at the lev-
el of the V3 segments (42% of all the cases) 
and V4 segments (35.2% of all the cases), 
resulting a luminal section decline of the artery 
till 6.2 of the normal status. Blood flow drop 
creates a higher exposure to develop vertebro-
basillary dysfunction, which necessitates a par-
ticular care in using the rotative manipulatory 
therapy when treating the vertebral column.

(27) finds that in 10.23% of all the cases at 
the level of the atlas a complete canal for the 
vertebral artery and in 24.43% of all the cases 
finds an incomplete canal.

cONcLUSIONS
The morphology of the vertebral arteries is 

very complex and questionable, because of the 
differences regarding the origin, the number of 
branches of its morphometry. All this data is 
different for each author, with discrepancy re-
garding the sex, existing a morphological asym-
metry right/left.

The atherosclerotic plate presence at the 
level of the vertebral artery has a clinical im-
portance for the vertebral column’s movements, 
which can lead to an embolus detachment with 
the cerebral vessel infarction. The vertebral 
artery is weak at the atlanto-axial level, giving 
birth to a compromised blood flow, creating a 
possible cerebrovascular accident (21).

The anatomical variations and the morpho-
logical data give important information, espe-
cially for the patients that have aortic endovas-
cular interventions when choosing the size, the 
shape, and the angiographic catheter type and 
the devices that have to be delivered. 
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