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ABSTRACT

Introduction: Vertebrobasilar dolichoectasia
(VBD) is defined by an increase in the length
and size of vertebrobasilar system, which take
on a tortuous aspect. This pathology is due to
a rarefaction of the internal elastic lamina at
the media level of the dolichoectatic artery.
Vertebrobasilar dolichoectasia is usually
asymptomatic and can be discovered by chance.
In symptomatic patients, the clinical signs may
be due to three factors: ischemic complications,
hemorrhagic or signs of compression of the brain
stem, cranial nerves or third ventricle. Case
Report: Here we describe the case of a 67-year-
old man who presented with left hemiparesis
with ophthalmoplegia and right peripheral facial
palsy.Theseclinical signssuggested an alternating
hemiplegia, indicating brain stem involvement.
As part of the evaluation, he received a brain
scan and magnetic resonance imaging (MRI) of
the brain with magnetic resonance angiography
(MRA), which revealed the presence of basilar
artery dolichoectasia. Current diagnostic criteria
for computed tomography (CT) and MRI scans
include three quantitative measurements of
basilar dolichoectasia: lateral score, bifurcation
height, and basilar artery diameter. Conclusion:
Dolichoectasia is an unusual vasculopathy that
causes enlargement, tortuosity, or lengthening of
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the arteries. Intracranial arterial dolichoectasia
most often involves the vertebrobasilar system.
Ischemic strokes are the most common, followed
by progressive compression of the cranial nerves
and brain stem, cerebral hemorrhage, and
hydrocephalus. In our case, VBD has caused an
alternating syndrome.
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INTRODUCTION

Theterm dolichoectasia (derived from the Greek words
dolichos meaning “abnormally long” and ektasis meaning
“dilation”) is used to describe a dilated, elongated, and
tortuous appearance. Vertebrobasilar dolichoectasia
(VBD) therefore defines a tortuous dilatation of the
vertebrobasilar system [1]. It is a rare arterial disease,
responsible for hemostatic, hemodynamic, and signs
of compression, which can lead to posterior cerebral
ischemia, intracranial hemorrhage, neurological
disorders, or hydrocephalus. Vertebrobasilar
dolichoectasia may, however, remain asymptomatic
and to be discovered by chance [2]. The severity of the
symptoms is usually related to the age of the patient and
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the location of the lesions. The alternating hemiplegia is
defined by the presence of signs of involvement of one or
more cranial nerves on the same side as the lesion, and
signs of involvement of a long, pyramidal, sensitive, or
cerebellar pathway on the opposite side to the lesion.

CASE REPORT

Our case is about a 67-year-old chronic smoker,
followed for high blood pressure under Nicardipine,
hospitalized following the abrupt onset of left hemiparesis,
associated with right peripheral ophthalmoplegia and
facial paralysis. He was afebrile and his blood pressure
was 16/10.

The biological assessment (sedimentation rate, blood
count, blood glucose, and C-reactive protein) was normal.
Abrainscan without contrastinjection performedrevealed
a spontaneously hyperdense aspect of the basilar artery,
which had significant ectasia with a tortuous appearance,
without associated parietal calcification (Figure 1). An
angio-MRI was performed for a better characterization of
the dolichoectasia and to explore the compression of the
nerves.

The MRI reported signal abnormalities of the
periventricular white matter in hyperintensity T2 and
FLAIR suggestive of leukoaraiosis, associated with a
lacunary image facing the anterior horn of the right lateral
ventricle in relation to a sequelar ischemia (Figure 2).

On the subtemporal floor, MRI better defined the
ectasia of the entire basal artery, measured at 8 mm in
diameter, with a tortuous appearance (Figure 3).

He associated a partial thrombosis localized to its
lower part, extended on 13 mm (Figure 4).

At the level of the cerebellum, there was an inferior
right anterolateral hemisphere lesion in heterogeneous
T2-weighted hyperintensity, with hyposignal T2* shell in
relation to hemorrhagic softening of an ischemic lesion
(Figure 5).

At the brain stem level, MRI revealed T2-weighted
hyperintensity and right anterolateral pontic diffusion in
relation to a recent ischemic stroke (Figure 6). We found
no sign of a dilated ventricle.

DISCUSSION

Intracranial arterial dolichoectasias are infrequent
vascular lesions, resulting in dilatation, tortuosity, and
lengthening of one or more intracranial arteries.

The vertebrobasilar system is more frequently affected
than the anterior intracranial vasculature. The prevalence
in the adult population is estimated at 0.06—5.8% [3].

The physiopathology of the VBD is still the subject
of several hypotheses; however, factors such as trophic
support depletion, degeneration of the internal elastic
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Figure 1: Axial CT scan without contrast injection showing
ectasia of the basilar arteria.

Figure 2: FLAIR axial section showing hyperintensity of the
periventricular white matter (leucoaraiosis), with a lacunary
image beside the anterior horn of lateral ventricle (sequelar
ischemia).
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Figure 3: Brain angio-MRI in coronal 3D maximum intensity
projection (MIP) reconstruction, showing basilar artery
dolichoectasia.

Figure 5: Brain MRI in axial gradient echo (GRE), showing a
hyperintense lesion with peripheral hypointensity related to
hemorrhagic softening of an ischemic lesion.

Figure 4: Cerebral angio-MRI in axial section, showing partial

thrombosis of the basilar artery. A part of basilar artery lies ] o ] ] ] ]

outside the left lateral edge of the dorsum sellae. Figure 6: Cerebral diffusion-weighted imaging showing a
hyperintense anterior right lateral pontic spread in relation to

a recent-onset ischemic stroke.
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sections showing the bifurcation level of basilar artery (yellow
arrow). At this level, it causes an elevation of the third ventricle
floor.

lamina, reticular fiber deficiency, and atrophy of the
smooth muscle of the dolichoectatic artery may explain
the occurrence of dolichoectasias [4].

Vertebrobasilar dolichoectasia can have a congenital
origin (Marfan’s syndrome, Ehlers—Danlos syndrome) or
acquired one (atherosclerosis) [5]. Alternating hemiplegia
is a form of stroke with involvement of one or more
cranial nerves on the side of the lesion and pyramidal or
cerebellar involvement on the opposite side to the lesion.

It is explained by ischemia of the brain stem,
consecutive to the occlusion of the paramedian branches
of the posterior cerebral artery or perforating arteries of
the basilar trunk.

Clinic

Vertebrobasilar dolichoectasia is often asymptomatic
(40% of cases) [6]. Arterial ectasia leads hemodynamic
disorders (slowing of blood flow by decreasing
anterograde flow, as well as a decrease in mean systolic
velocity, and turbulence by the appearance of a retrograde
flow), which will be responsible for recurrent thrombosis,
which is likely to send fibrinocruoric microemboli locally
or remotely and thus cause repeated cerebral ischemia.

Ischemic stroke is therefore the most common clinical
manifestation of VBD [7]. It is characterized by posterior
cerebral ischemia [8]. In our case, acute right pontic
ischemia seems to be at the origin of the alternating
hemiplegia.

Trophic disorders by rarefaction of the internal
elastic lamina are responsible for the fragility of the
dolichoectatic artery. The latter can therefore break and
cause hemorrhagic stroke, or subarachnoid hemorrhage.
The occurrence of subarachnoid hemorrhage may
be facilitated by arterial hypertension and the use of
anticoagulants or antiplatelet agents [9].

Vertebrobasilar dolichoectasia can cause compression
of surrounding anatomical structures, including cranial
nerves, brain stem, and third ventricle [10].

The compression of a cranial nerve is a frequent mode
of revelation; most often incriminating a dolichoectatic
basilar artery compressing the emergence of a cranial
nerve in the brain stem. The facial nerve (VII) and the
trigeminal nerve are the most frequently affected.
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Their involvement will respectively cause paralysis or
hemifacial spasm, and trigeminal neuralgia.

The compression of the 8th pair of cranial nerves
will result in a perception deafness or a vertiginous
syndrome [11]. Oculomotor (III, IV, and VI) involvement
is manifested by diplopia and ophthalmoplegia. The
VBD can also compress the medulla oblongata, causing
progressive ataxia and tetraparesis [12].

Compression of the third ventricle is rare. It is
manifested by hydrocephalus, which is responsible for an
intracranial hypertension syndrome. This hydrocephalus
has two mechanisms: the compression of the floor
of the third ventricle and the phenomenon of back
pressure (hammer effect) generated by the beats of the
dolichoectatic artery [13].

Imaging
CT scan

A first acquisition without contrast agent is important
to first look for calcifications within the wall of the
dolichoectatic artery. This sign is common in the VBD.
The dolichoectatic artery can also take on a spontaneously
hyperdense appearance.

Computed tomography can also show the mechanisms
responsible for clinical signs in case of VBD: Cerebral
ischemia (intraparenchymal hypodense range of arterial
systemization), meningeal hemorrhage (spontaneous
hyperdensity of subarachnoid spaces), mass effect on the
third ventricle and brain stem.

After injection of contrast agent, we visualize the
dilated and tortuous aspect of the vertebrobasilar system.

Magnetic resonance angiography

This examination is more sensitive than the scanner in
the diagnosis of VBD [14]. The angio-MRI allows a better
visualization of dolichoectasia; it is called ectasia when
the diameter of the basilar artery is greater than 4.5 mm
[15]. Time-of-flight (TOF) MRA provides excellent VBD
analysis. Smoker et al. established diagnostic criteria by
angio-CT and MRI for the VBD, to assess the degree of
dolichoectasia [16].

These criteria include three quantitative measures of
basilar artery morphology:

Laterality score and height of bifurcation as measures
of assessment of tortuosity and lengthening, and basilar
artery diameter for ectasia. The height of the basilar artery
and the degree of laterality are classified from o to 3.

The degree of laterality of the basilar artery is
measured on the axial sections (0: midline, 1: within the
lateral edge of the clivus or dorsum sellae, 2: outside the
lateral edge of the clivus or dorsum sellae, and 3: in the
cerebellopontine angular cistern). In our case, it is a grade
2 (Figure 4). The position of the basal trunk is considered
normal if it lies within the lateral border of the clivus or
dorsum sellae throughout its course [17].
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Measuring the height of the bifurcation of the basilar
artery makes it possible to evaluate the length of the
basilar trunk: (o: at or below the sellae dorsum, 1: in the
suprasellar cistern, 2: at the level of the floor of the third
ventricle, and 3: indentation and elevation of the floor of
the third ventricle). In our case, it is a grade 3 (Figure 7).

The angio-MRI also allows a good visualization of
the arterial lumen and thus to search for endoluminal
thromboses. It allows to look for signs of compression
of the brain stem, cranial pairs, and the third ventricle.
It also reveals signs of ischemia in the vertebral basilar
territory and subarachnoidal or intraparenchymal
hemorrhage.

Arteriography

Cerebral arteriography is an invasive examination
that allows visualization of the arterial lumen.

It allows highlighting the lengthening and ectasia of
the basilar artery.

It has more disadvantages than MRI because of the
invasive nature and the risk of transient vertebrobasilar
or definitive postarteriographic ischemia [18].

Treatment

The triple evolutionary potential (thromboembolism,
rupture, and compression) makes the therapeutic choice
delicate. The treatment of VBD is therefore both medical
(prevention of ischemia and cerebral hemorrhage) and
surgical (decompressive treatment in case of vasculo-
nervous conflict, endovascular treatment). The artery in
question is most often a dolichoectatic basilar artery. The
decompressive surgical treatment gives good results [19].

CONCLUSION

Intracranial dolichoectasia is a vascular disease
characterized by a tortuous dilatation of the intracranial
arteries. Its most common clinical manifestations include
strokes, which most often involve areas vascularized by
the arteries of the vertebrobasilar system; therefore, it is
necessary to discuss this etiology in front of a patient with
an alternating hemiplegia.
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