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Fenestrations of vertebral arteries are considered to be rare abnormalities observed
in angiographic and autopsy studies. They result from vascular abnormalities that
occur during the embryological development of vertebral artery. Fenestrations of
the vertebral artery are vascular structures having 2 different lumens and endo-
thelium layers, sharing either the same or separate adventitia layers. As a result of
the carotid Doppler ultrasonography performed on a 65-year-old woman applying
to the Neurology Clinic of Cumhuriyet University Faculty of Medicine, Research
and Practice Hospital with the complaints of vertigo and numbness in the head,
a plaque leading to 60% stenosis in the right internal carotid artery, close to the
place of initiation was seen. The patient, whose vertebral artery lumen structu-
res and calibrations have found to be normal in the Doppler ultrasonography of
vertebral artery, was scheduled for double-sided selective carotid and vertebral
artery angiography. With the performed digital subtraction angiography imaging
method, an atheroma plaque, extending to internal carotid artery proximal star-
ting from sinus caroticus through the right internal carotid artery and leading to
50% stenosis, having the appearance of an ulcer, was observed. In the vertebral
artery angiography of the case, while the right vertebral artery was found to
be normal, fenestration in the upper cervical segment was observed in the left
vertebral artery. This situation has been presented in this paper with radiological
and embryological evaluation. (Folia Morphol 2014; 73, 1: 84-86)
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INTRODUCTION

Vertebral artery (VA) starts in the root of neck as
the first branch of the subclavian artery. It divides
into 4 segments as V1, V2, V3 and V4. V1 segment
is the part starting from the origin to the foramen
transversarium of the 6% cervical vertebra and is
named as pars prevertebralis. After this point, each
artery rises through the foramina transversaria of the
upper cervical vertebrae successively and comes to
the top of foramen transversarium of the atlas. This

part is called V2 segment or pars vertebralis. After
it leaves the foramen transversarium of VA of atlas,
it has a horizontal course and penetrates the dura
mater around foramen magnum. This part is known
as V3 segment or suboccipital segment. The artery
progresses in the subarachnoid interval in the cavum
cranii, joins with the VA of the opposite side at the
lower margin of the pons and constitutes basilar
artery. This is the last segment of the artery and is
named as pars intracranialis or V4 segment.
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Fenestrations of cerebral arteries are separate
vascular structures or the same vascular structures
that have separate lumen and endothelium layers,
but sharing the same adventitia layer [8, 14]. This
abnormality is also named as ‘bypass abnormality’
or ‘partial dublication’ [13]. Fenestration of the VA
is considered to arise from the anastomose abnor-
mality of the cervical segmental arteries during the
embryological development of VA, and this has been
first expressed by Padget [3, 6].

Fenestrations of VA are 2 main configurations as
arterial split and true fenestrations. While true fe-
nestrations have relatively wider arterial windows,
arterial splits are considered to be intraluminal
defects. Fenestrations of VA are either present in
extracranial VA at the atlantoaxial level, or in the
intracranial segment of the VA. Fenestration of
extracranial VA may rarely be found below the C2
level [13].

While the incidence of fenestration of VA was
between 0.23% and 1.90% in the angiographic stu-
dies, it is 0.33% in the autopsy series. Until now,
fenestration of VA in more than 100 cases was angio-
graphically reported in the literature. Nearly 70% of
them are observed to be present in the upper cervical
segment, and the rest are observed to be present
intracranially [12]. In this paper, the fenestration of
the left VA observed at the atlantoaxial level was
evaluated in a female case with digital subtraction
angiography method.

CASE REPORT

A 65-year-old female having the complaints
of vertigo and numbness in the head for 2 years
has recently applied to the Neurology Clinic due
to the increase in her complaints. In tshe carotid
Doppler ultrasonography of the patient who has
a history of hypertension, diabetes mellitus and
coronary artery disease, a plaque leading to 60%
stenosis in the right internal carotid artery, close
to the place of initiation, was seen. In the Doppler
ultrasonography of the VA, lumen structures and
calibrations of both sides were normal. In the
spectral analysis, flow patterns of VA were evaluated
to be normal. The patient, whose average VA volu-
mes were calculated to be normal (N > 200 mL/min)
was scheduled for double-sided selective carotid
and VA angiography. In the double-sided selec-
tive carotid and 4-system selective cerebral digi-
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Figure 1. Oblique view of the left vertebral artery (LVA) fenestration
at the V2 segment. Fenestration is observed in the LVA of the fe-
male case after exiting the foramen transversarium of the axis. The
2 lumens that are produced, joins again before reaching the atlas;
C1 — atlas, C2 — axis.

tal subtraction angiography (DSA) examination
performed by right femoral artery catheterisation
using DSA imaging method, an atheroma plaque,
extending to internal carotid artery proximal star-
ting from sinus caroticus through right internal
carotid artery and leading to 50% stenosis having
the appearance of an ulcer, was observed. An
atheroma plaque, extending to the proximal of
right external carotid artery that does not lead to
significant stenosis was present.

In the vertebral artery angiography of the case,
right VA was found to be normal, however, fenestra-
tion was observed in the upper cervical segment of
the left VA, at the atlantoaxial level. This originates
from the left subclavian artery, which is the normal
origin of the left VA and enters into the spinal co-
lumn at the C6 foramen transversarium level. After
exiting from the foramen transversarium of the axis,
it separates with bifurcation and joins again before
reaching atlas. The artery continued its usual course
after passing the foramen transversarium of the
atlas (Fig. 1).
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DISCUSSION

Fenestration of the vertebral artery comprises of
parallel segments that are seen in any point during
the course of the VA. It is sometimes mistaken for VA
that has 2 origins (double originated VA) joining at
different levels [12]. Fenestration is frequently found
at the atlantoaxial resultant level on the left. It is rarely
bilateral [3, 10]. Kowada and Kikuchi [3] demonstra-
ted fenestration abnormality in the left VA of 2 cases
at the atlantoaxial level. Rieger and Huber [7], and
Iwamuro et al. [2] reported left VA having fenestra-
tion abnormality at the atlantoaxial level. Tseng et al.
[12] reported left VA with fenestration abnormality
between the C4-C6 foramina transversaria.

Though the case that we have been reporting
does not specify the origin, it shows similarity with
the cases that Kowada and Kikuchi [3], Rieger and
Huber [7], and Iwamuro et al. [2] have described in
regard to the level and the course.

Fenestration of the VA is a rarely seen abnor-
mality. In the literature, different ratios are given in
respect to the incidence of this abnormality. Rieger
and Huber [7] reported the incidence as 0.23-1.95
in angiography and 0.33% in autopsy; Tokuda et al.
[10] reported the incidence as 1.00% in angiography,
and Kowada et al. [4] reported the incidence as 1.90%
in angiography.

Fenestration of the VA is considered to be a deve-
lopmental abnormality that occurs during the emb-
ryonic period [5]. Embryologically, the development
of VA starts on the 32" day and is completed on
the 40t day [6, 9]. According to the description of
Padget [6], on the 32t day of the embryonic period,
plexiform and longitudinal anastomotic connections
develop from the intersegmental arteries that are
formed out of primitive dorsal aorta. After that, with
the continuing transformation of the anastomoses
to a single lumen, primitive VA forms. Meanwhile,
the first 6 cervical intersegmental arteries except
for the 7t cervical intersegmental artery undergo
regression. 7t cervical intersegmental artery forms
the proximal part of subclavian artery that also in-
cludes the origin of VA. Fenestrations of VA arise as
aresult of the disorder during the transformation of
plexiform anastomoses into a single vascular chan-
nel. Some anastomotic channels are permanent.
This opinion may explain the formation of complex
fenestrations.

Some authors state that fenestration of the VA is
an incidental finding and has no significant patho-
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logical and clinical results [1]. However, some other
authors report that it increases the prevalence of
aneurisms and vascular pathology, and is also as-
sociated with brain, spinal cord and spinal column
abnormalities [11]. In our case, this fenestration of
the VA is an incidental finding and, as observed in
angiography, could not be associated with other
intracranial or extracranial abnormalities.

Knowing abnormalities like fenestrations of VA
should be considered both in the diagnosis and in the
surgical interventions performed in the atlantoaxial
resultant.
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