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Rarely, downbeat nystagmus can occur due to compression of the lower brainstem by the ectatic vertebral artery and be

resolved by microvascular decompression. We present a case of a 67-year-old man with downbeat nystagmus associated

with brainstem compression by ectatic vertebral artery. He presented with oscillopsia and vertigo. When he turned his head

upward, his symptoms were aggravated and a gait disturbance occurred. Magnetic resonance imaging and computed tomo-

graphic angiography demonstrated compression of the medulla oblongata by the left ectatic vertebral artery and other medi-

cal causes of downbeat nystagmus were ruled out. Retromastoid craniotomy was performed and after lifting the vertebral

artery off the medulla, a trough-shaped indentation in the lower brainstem was identified. The ectatic vertebral artery was

repositioned and a Teflon was inserted between the brainstem and the ectatic vertebral artery. Postoperatively, downbeat

nystagmus had disappeared.
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Introduction

Downbeat nystagmus (DBN) is a specific sign associated
with drug intoxication2,6), or lesion in the region of the

cervicomedullary junction4,5,9,11,17,19). Rarely, DBN occurs due
to compression of the lower brainstem by the dolichoectatic
vertebral artery, although the mechanism is unknown7,10).

We report a case in which after a variety of causes of DBN
was ruled out, the cause of DBN was localized by magnetic
resonance imaging (MRI) and DBN disappeared after mic-
rovascular decompression.

Case Report

A67-year-old man presented with oscillopsia and vertigo.
Oscillopsia tends to develop with position as his symp-

tom aggravates on upward head turning. This is accompanied
by gait disturbance. After visual fixation, oscillopsia disappeares
in 1-3 minutes. The symptoms first appeared 3 months pre-
viously following hyperextension of his neck during work. He
had no other medical histories except hypertension.  

On neurologic examination, DBN was evoked on upward

or left-sided stare, and there was no fatigue phenomenon. On
electronystagmography, DBN was seen at 3-5 Hz and the slow-
eye velocity was 13 degrees per second. There was left-sided
dysdiadochokinesia but no other neurologic abnormalities. 

MRI demonstrated no parenchymal lesion. However, compr-
ession of the med-
ulla oblongata by
the left ectatic ver-
tebral artery was
demonstrated, and
the brainstem was
deviated contrala-
terally beyond the
midsagittal line
(Fig. 1). Compu-
ted tomographic
angiography de-
monstrated ecta-
sia of the left verte-
bral artery (Fig. 2).

Retromastoid cr-
aniotomy was pe-

Fig. 1. Preoperative T2-weighted magnetic
resonance image showing compression of
the medulla by medial deviation of the ver-
tebral artery.
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rformed in the park-bench position by a far-lateral approach,
and the left intradural vertebral artery was exposed. The ver-
tebral artery was confirmed as ectatic, compressing the lower
brainstem. Lifting the left vertebral artery off the medulla re-
vealed a trough-shaped indentation in the lower brainstem,
after which the artery was repositioned and a Teflon was in-
serted between the brainstem and the ectactic vertebral arte-
ry (Fig. 3). After microvascular decompression, DBN gradually
diminished and disappeared within 1 month postoperatively.

Discussion

DBN is enhanced by reciprocal interaction with the per-
ipheral vestibular apparatus, vestibular nuclei, and ves-

tibulocerebellum1), and is associated with a variety of clinical
disorders. DBN can be caused by thiamine deficiency14), ma-

gnesium deficiency18), anticonvulsants2), and lithium intoxi-
cation6) as manifestation of toxic disturbances, and by ence-
phalitis, infarction15) and cerebellar degeneration3) as manif-
estation of organic dirturbances. 

Cogan and Barrows reported that 8 of 27 patients presenting
with DBN had platybasia or the Arnold-Chiari malformation4),
and Kobayashi et al. reviewed the clinical and oculomotor
findings in 62 patients with DBN, and reported that the two
most common causes were cerebellar ectopia (25%) and cere-
bellar degeneration (25%)9). The majority of cases were due
to congenital malformations such as Chiari malformation and
basilar impression4,5,9,11,17,19). 

The pathogenesis of DBN is still uncertain. Baloh and Sp-
ooner argued that DBN was a type of central vestibular nys-
tagmus, resulting from a lesion at the floor of the fourth ven-
tricle (by interruption of the tonic excitatory activity to the
inferior rectus ocular muscle) or a lesion flocculus (which wo-
uld lead to an increase in tonic excitatory activity to the superior
rectus ocular muscle)1). Also, it was reported that DBN might
to be caused by a pursuit imbalance favoring a slow drift of
the eye in the upward direction20).

In rare cases, DBN is associated with compression of the
lower brainstem by a dolichoectatic vertebral artery. Jacobson
and Corbett investigated a possible relationship between do-
lichoectasia of the vertebrobasilar artery and DBN cases of
unknown cause8). They reported that the cause of DBN could
not be determined in 12 (29%) of 41 cases with DBN and
that 2 of 12 cases had dolichoectasia of the vertebrobasilar
artery as the only identifiable abnormality, and argued that
compression of the caudal brainstem by an enlarged and tortu-
ous vertebrobasilar artery system can cause DBN. Compression
and indentation of the anterior and lateral surface of the ca-
udal brainstem by enlarged and tortuous vertebral and basilar
arteries has been confirmed at surgery and autopsy in patients
with symptomatic dolichoectatic vertebrobasilar arteries13,16).

Improvement in DBN after surgical treatment in patients
with structural lesions such as Arnold-Chiari malformation

in the cervicomedullary junction
has been reported9,11,17). Baloh and
Spooner suggested that abnormality
of eye movement in Arnold-Chiari
malformation is due to compression
of the herniating cerebellum against
the caudal brainstem and is not a
congenital aberrancy of the oculo-
motor pathway17). They studied
abnormal eye movements in five
patients with ArnoldChiari malfor-
mation, and in three patients with
DBN the lower brainstem was fo-
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Fig. 3. Intraoperative findings. A : The left vertebral artery depressing the lateral surface of the
medulla. B : The left vertebral artery has been lifted off the medulla, leaving a distinct indentation
(arrow). V indicates vertebral artery; M, medulla; C, cerebellum. 
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Fig. 2. Computed tomography angiography (PA view) revealing
the left vertebral artery that is ectatic and medially deviated.
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und intraoperatively to be compressed by the cerebellar tonsil.
Decompressive surgery resulted in the disappearance of DBN.
Also, Kobayashi et al. reported that DBN disappeared after
decompressive surgery in patients with compression of the
medulla oblongata due to medial deviation of the vertebral
arteries9). 

Interestingly, Himi et al.7) and Lee10) have emphasized that
DBN may result from compression by dolichoectatic vertebral
artery against the caudal brainstem in patients without mal-
formation of cervicomedullary junction. Himi et al. performed
surgery that resulted in the disappearance of DBN after several
months. In our case, there was no dolichoectatic change of
the vertebral artery, but the lower brainstem was compressed
by the ectatic vertebral artery and surgical repositioning of
the vertebral artery succeeded in resolving the DBN within
one month.

Other than compression of the caudal brainstem by the
vertebral artery, DBN can also be caused by flow reduction
in the vertebral artery. Rosengart et al. reported the develop-
ment of intermittent DBN due to transient obstruction of
the dominant vertebral artery by an osteophyte of the cervical
transverse foramen when the neck was rotated12). Surgical
removal of the osteophyte relieved DBN in such case. 

Conclusion

I n any patient who has unexplained DBN, compression of
the lower brainstem by the vertebral artery should be con-

sidered in the differential diagnosis after various causes of
DBN are first ruled out. These patients can be successfully
treated by the microvascular decompression as in this case. 
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