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Abstract

Vertebrobasilar dolichoectasia (VBD) is a rare disorder characterized by elongation and tortuosity of the vertebrobasilar arteries. Clinical
manifestations can range from ischemic stroke and progressive compression of cranial nerves and brainstem to cerebral hemorrhage and
hydrocephalus. Here, we report a case of intermittent diplopia complaint when looking down with a tilted head position for 3 months. His
neuro-ophthalmic examination was within normal limits. Further, magnetic resonance and angiographic images revealed a dolichoectatic
basilar artery compressing the right lateral brainstem. VBD treatment is controversial; there is still no effective treatment and only
complications can be treated. Surgical options may be useful in very limited situations, but advances in stent technology are promising in the
treatment of VBD. To our knowledge, no case in the literature describes intermittent trochlear nerve compression by VBD.
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INTRODUCTION

The term dolichoectasia is derived from “dolichos” and
“ectasia”, meaning elongation and dilatation (1). Vertebrobasilar
dolichoectasia (VBD) is a rare disorder that is characterized by
the elongation and tortuosity of the vertebrobasilar arteries
affecting the neural elements and the brainstem (1), and it is
commonly associated with the basilar artery (2). Based on the
data obtained from the results of angiography and autopsy, the
overall incidence of VBD is <0.05% but can differ among ethnic
groups (1). VBD parameters are as follows: Basilar or vertebral
artery diameter >4.5 mm, deviation of any portion of either
artery >10 mm from the shortest expected course, or basilar
and vertebral artery length >29.5 and >23.5 mm, respectively
(2). Clinical manifestations of VBD include ischemic stroke,
progressive compression of cranial nerves and brainstem,
cerebral hemorrhage, and hydrocephalus. Midbrain symptoms
are generally caused by ischemia or local compression (3). Ocular
motor nerve paresis has been reported with recurrent trochlear

nerve paresis being remarkably rare (3). Herein, we present an
usual case of isolated trochlear nerve paresis associated with
intermittent diplopia for just 30 seconds when looking down
due to a dolichoectatic basilar artery.

CASE PRESENTATION

A 54-year-old man was admitted to our clinic complaining of
intermittent diplopia for 3 months. He was tilting his head
down for a few seconds when the vision problem started. He
was on antihypertensive medication for 7 years, and his blood
pressure had been within normal limits. He denied any other
comorbidity. There was no history of trauma, headache, vertigo,
or focal deficit.

During ophthalmological examination, visual acuity, color vision,
pupil size, and reactivity were normal, and no ptosis, nystagmus,
or eyelid twitch was observed. Fundus examination was
bilaterally insignificant. Further, extraocular muscle functions
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were normal, but he complained about vertical diplopia
while reading three to four times a day for a few seconds.
Magnetic resonance imaging (MRI) and magnetic resonance
angiography (MRA) revealed a hypoplastic right vertebral artery
and an elongated and tortuous left vertebral artery as well as
widened basilar artery that was compressing the brainstem
(Figure 1A-Q).

DISCUSSION

Based on angiography and autopsy results, the overall incidence
of VBD is <0.05%, but, there is currently no data available on the
exact incidence of this disorder. According to a Japanese study
of people undergoing routine MRI and MRA examination, the
incidence of asymptomatic VBD is 1.3% (2,3). VBD is typically
asymptomatic, but approximately 6% of patients have clinical
findings.

In our case of trochlear nerve paresis associated with VBD, the
patient was symptomatic with head position. Furthermore, the
incidence of VBD is higher in stroke patients than in normal
populations, particularly in those who had posterior system
infarctions (3). According to the MRI and MRA criteria described
by Giang et al. (4) and Ubogu and Zaidat (5), VBD is characterized
by the following: A basilar or vertebral artery diameter >4.5
mm, deviation of any portion of either arteries >10 mm from
the shortest expected course, basilar and vertebral artery length
>29.5 and >23.5 mm, respectively (2), or intracranial vertebral
artery diameter >4 mm (4,5).

Clinical manifestations of VBD include ischemic stroke,
progressive compression of cranial nerves and brainstem,
cerebral hemorrhage, dizziness, ataxia, and hydrocephalus.

The present case was evaluated due to intermittent trochlear
nerve paresis. Symptoms can often arise after 60 years, and
the development of VBD and its symptoms are correlated to
atherosclerotic factors (3). Midbrain symptoms are generally
due to ischemia or local compression (2). Moreover, ocular
motor nerve paresis has been reported, with recurrent trochlear
nerve paresis being remarkably rare (3). Herein, we present an
unusual case isolated trochlear nerve paresis associated with
intermittent diplopia for just 30 seconds when looking down
due to a dolichoectatic basilar artery. Although there are
several cases of recurrent cranial nerve paresis associated with
VBD, position-related intermittent trochlear paresis has not
been reported.

Intracranial arterial malformations are frequently observed.
The clinical significance of these malformations is that they can
cause aneurysm and VBD and are often associated with stroke.
The most common arterial malformation is fenestration and is
mostly found in the vertebrobasilar system. The incidence of
congenital VBD is unclear, but it is estimated to be low (6).

Although the etiology of VBD is not clear, a range of potential
mechanisms have been proposed. VBD can be congenital,
acquired, or both. Hypertension-induced atherosclerosis may be
a major factor in the development of VBD (1). Other suspected
conditions include infections; congenital diseases, such as
autosomal recessive polycystic kidney disease, Pompe disease,
Fabry disease, sickle cell anemia, Marfan syndrome, PHACES
syndrome; abnormal matrix metalloproteinase expression; male
sex; smoking; and drinking (2,7-10). Our patient had no history
of trauma or any disease. Pathological assessment showed
rarefaction of the elastic tissue in the media with degenerated

Figure 1. T1 axial magnetic resonance imaging shows a marked enlargement of the basilar artery and compression of pons (a). Widened basilar artery
(b). MR angiography delineates the left vertebral artery as well as elongated and tortuous basilar artery (c)

MR: Magnetic resonance
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internal elastic lamina and atrophy and reticular fiber deficiency
in smooth muscle layer. Dolichoectatic arteries have an
abnormally large external diameter with a thin arterial wall,
sometimes containing thrombus or an atherosclerotic plaque in
lumen (1,3).

VBD treatment is still controversial and is not recommended
for asymptomatic patients. In symptomatic VBD cases,
treatment can be decided according to the findings. In patients
with hydrocephalus, shunt surgery is performed, whereas
microvascular decompression and stent surgery can be

performed in patients with cranial nerve findings.

Anticoagulant therapy is recommended for stroke patients or
patients who are at risk of stroke (3). We did not administer any
medication to our patient who showed intermittent symptoms.

Isolated trochlear nerve paresis may be associated with
many factors, such as diabetes, trauma, infectious diseases,
meningitis, tumors, demyelinating disease, aneurysms,
stroke, and complications of cranial surgery (2,10), with
trauma being the most common cause of isolated trochlear
nerve paresis (2). Although there are many known causes of
trochlear nerve paresis, VBD is very uncommon. Oculomotor
nerve paresis is another known but rare finding. Persistent
trochlear nerve paresis is even less common among patients,
whereas, to our knowledge, intermittent paresis has not yet

been reported (2).

Trochlear nerve paresis is associated with superior oblique
muscle weakness, the clinical diagnosis of which is based on
worsening vertical diplopia when reading or sitting at a table
(2). Such patients must adopt a compensatory head posture.
Accordingly, our patient compensated his double vision by tilting
his head up.

CONCLUSION

In conclusion, isolated trochlear nerve paresis arising from
VBD is a rare disorder. The findings related to the intermittent
compression of the brainstem due to the basilar artery are
exceptionally rare. Further, brain MRI and MRA are effective
tools to identify elongation and dilatation of the vertebrobasilar
system.
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