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Abstract: Vertebrobasilar dolichoectasia (VBD) can lead to cranial nerve symptoms. However,
multiple cranial nerve symptoms associated with VBD in one case remain extremely rare. We
here present the case of a 33-year-old male with VBD diagnosed by multimodality imaging, who
developed simultaneous abducens and vestibulocochlear nerve symptoms and subsequently
improved after blood pressure control treatment. To our knowledge, this is the first report of
such a vascular disorder resulting in simultaneous symptoms of the abducens and vestibuloco-
chlear nerves. This study highlights that such a vascular anomaly should be considered when
cranial nerve symptom is encountered, especially when multiple cranial nerves involved.
Meanwhile, radiological evalurrrrrrrrrrrrrrrrrrration of such neurovascular conflict using three-
dimensional constructive interference in steady-state imaging is recommended.
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Introduction

Vertebrobasilar dolichoectasia (VBD) is a vascular anomaly characterized by marked
ectasia, elongation, and tortuosity of the vertebrobasilar arteries, with a reported pre-
valence of 0.05-18%. Most often, it is associated with ischemic or hemorrhagic stroke,
but this entity may also cause compressive symptoms of cranial nerves.' In the
majority of the reported cases, the facial and trigeminal nerves are more susceptible
to be involved, resulting in hemifacial spasm and trigeminal neuralgia, respectively.®’
In contrast, abducens, trochlear, vestibular, glossopharyngeal or vagus nerve impair-
ment caused by neurovascular compression of VBD is uncommon.”'? Notably, multi-
ple cranial nerve involvement in patients with VBD is extremely rare.”

Herein, we present a case of a 33-year-old patient with symptoms of the abducens
and vestibulocochlear cranial nerves which were relieved by antihypertensive therapy.
To the best of our knowledge, simultaneous abducens and vestibulocochlear nerve
symptoms precipitated by VBD compression have not yet been reported.

Case Presentation
A 33-year-old man with a history of hypertension was admitted with intermittent
binocular horizontal double vision, vertigo and left-sided tinnitus. In recent two
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Figure | (A and B) Axial non-contrast computed tomography and T2-weighted magnetic resonance (MR) images show a dilated and markedly tortuous basilar artery
(asterisk) of 5.9 mm diameter traversing and distorting the left surface of the pons. (C) Axial diffusion-weighted MR image obtained at the level of the pons shows no infarct.

months, diplopia was gradually worsening during leftward
gaze. His vertigo occurred 5-10 times a day in a paroxysmal
manner, with each episode lasting less than 5 minutes. He
described the tinnitus as similar to the sound made by
156/82
mmHg. Ocular motility examination showed limitation

a typewriter. Admission blood pressure was

abduction of his left eye. Visual acuity, color vision, pupil
size and reactivity were normal. Vestibular function test was
normal, and no specific vestibular disorders existed, such as
migrainous vertigo, Meniére’s disease and vestibular neur-
itis. He had no ptosis, nystagmus, facial palsy, hemifacial
spasm and hearing loss.

Admission non-contrasted computed tomography (CT)
and magnetic resonance imaging (MRI) showed a markedly
dilated and tortuous vessel, compressing the left dorsal pons
(Figure 1A and B). Diffusion-weighted MRI revealed no
infarct in the pons (Figure 1C). CT angiography confirmed
that the basilar artery (BA) was dolichoectatic and curved to
the left side, and the right vertebral artery (VA) was ectatic
and tortuous (Figure 2). The maximum diameter of the BA
was 5.9 mm. High-resolution MRI with 3D-constructive
steady-state (3D-CISS) revealed that
a dolichoectatic BA was clearly compressed the abducent

interference in

nerve and the vestibulocochlear nerve complex on the left
side (Figure 3). Therefore, simultaneous compressive symp-
toms of the abducens and vestibulocochlear nerves asso-
ciated with the VBD were diagnosed. Due to the surgical
risk, the patient declined to undergo microvascular decom-
pression, and conservative treatment with antihypertensive
drugs (amlodipine, Smg/day) was introduced. A target sys-
tolic blood pressure of <120 mm Hg was strictly maintained.
His symptoms gradually improved, and he was discharged

on day 10. During the 6-month follow-up period, his clinical
condition remained stable, except mild diplopia, slight lim-
itation of left abduction, and paroxysmal vertigo.

Discussion

Clinically, VBD is an uncommon vascular disease charac-
terized by progressive ectasia, elongation, and tortuosity
involving the vertebrobasilar system. The high frequency
of risk factors associated with the occurrence of this entity
includes old age, male sex, hypertension, and coronary
artery disease.''*"'* To date, the mechanism contributing

Figure 2 Computed tomography angiogram shows the tortuous course of the both
basilar artery (BA, arrowheads) and the right vertebral artery (VA, arrows). The
dolichoectatic BA curves to the left side, then takes a sharp turn to the right, and
continues as the tortuous dilated right VA.
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Figure 3 High-resolution magnetic resonance (MR) images of 3D-constructive interference in steady-state show the neurovascular conflict. (A and B) Axial and sagittal MR
images reveal that a remarkably enlarged basilar artery (BA, asterisk) stretches the left abducent nerve (arrowhead), causing superior displacement. (C and D) Axial MR
image demonstrates that the dolichoectatic BA (asterisk) is adjacent to the left facial nerve (thin arrow) and compresses on the root exit zone of the left vestibulocochlear
nerve complex (thick arrow); coronal MR image shows that the right eighth nerve (thick arrow) is visible, and the BA takes a sharp turn to the right, joining the right

vertebral artery (double asterisks).

to VBD has yet to be elucidated; several hypotheses such
as trophic support depletion, reticular fiber deficiency,
degeneration of the internal elastic lamina, and atrophy
of the smooth muscle may be involved.'*'¢

Generally, VBD remains asymptomatic and is detected
incidentally. Owing to the limited space within the poster-
ior fossa, VBD is likely to lead to mechanical stress pre-
dominantly restricted to the cranial nerve and brainstem,
which in turn can cause compressive symptom and vascu-
lar event, including cranial nerve palsy, and ischemic or
hemorrhagic stroke.'*>'* We conducted a thorough litera-
ture review of neurovascular compression associated with
VBD, and found that the trigeminal and facial nerves are
more prone to be commonly involved; abducens nerve

palsy resulting from VBD-related compression is rela-
tively rare.>”'"'® It is notable that multiple cranial nerve
involvement in patients with VBD is rarely reported.”””
Madhugiri et al® described a patient with diplopia owing to
a left abduction deficit, together with ipsilateral facial pain
and facial muscle twitches, attributed to compression of
the abducens, trigeminal and facial nerves caused by VBD,
respectively. Pham et al’ reported a similar case, in which
VBD resulting in both abducens and ipsilateral trigeminal
nerve palsies. To the best of our knowledge, this is the first
report of simultaneous abducens and vestibulocochlear
nerve symptoms related to VBD in one case.

In the past, autopsy findings remained a main information
source of this pathological condition; however, the increased
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application of multimodality diagnostic imaging has signifi-
cantly improved our ability to identify VBD in living cases,
such as CT/CT angiography, MRI/MR angiography, and
catheter-based angiography.'>'? To date, the diagnostic cri-
teria for BA dolichoectasia proposed by Smoker et al*° is
widely used, in which BA diameter at the midpons > 4.5 mm
was considered dolichoectasic. Passero and Rossi have sug-
gested diameter cutoffs for the vertebral artery (>4 mm) to
indicate ectasia.’ We herein diagnosed the VBD on the basis
of multimodality imaging in accordance with the above
criteria. Neurovascular conflict is usually resulted from the
responsible vessel compressing or indenting nerve roots as it
traverses the basal cisterns close to the root entry zone. High-
resolution 3D-CISS MR imaging has been reported useful in
diagnosis and preoperative planning in patients with neuro-
vascular conflict.?' Vestibulocochlear symptoms such as ver-
tigo, nystagmus, sensorineural hearing loss, and tinnitus can
be precipitated from a neurovascular compression of the
vestibulocochlear nerve by VBD.? In this study, the patient
presented with symptoms of simultaneous abducens and
vestibulocochlear nerves, which are presumed to be second-
ary to the VBD on the basis of the following remarks: (a) the
patient presented with abducent and vestibulocochlear symp-
toms of intermittent left-sided diplopia, paroxysmal vertigo
and left-sided typewriter tinnitus; (b) high-resolution images
of 3D-CISS that
a dolichoectatic BA markedly conflicted with both abducens

sequences has clearly showed
and vestibulocochlear nerve roots; (c) other pathologies such
as vestibular disorder were absent.

In patients with dolichoectasia, BA diameter >4.3 mm
may be a predictor of fatal stroke, highlighting the impor-
tance of this disease and necessitate proper and prompt
treatment.”> Currently, no effective treatment for VBD
itself exists due to the location and course of the anomaly
and the important major and perforating arteries supplying
the brainstem.”'> For symptomatic neurovascular conflict,
no specific treatment is available. Some studies reported
that microvascular decompression has successfully treated
vascular compression of the oculomotor, trochlear, trigem-
inal, abducent and facial nerves.”>** However, most of
reported cases, including the present case, received con-
servative management such as a strict blood pressure con-

trol because the surgical risk outweighed the benefits.*>*

Conclusion
When cranial nerve palsy is encountered, especially multi-

ple cranial nerve involvement, VBD should be considered
in the differential diagnosis. As far as we know, this is the

first report of such a vascular disorder leading to simulta-
neous abducens and vestibulocochlear nerve symptoms.
Moreover, high-resolution 3D-CISS MRI is useful to iden-
tify the neurovascular conflict.
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