Downbeating Nystagmus and Postural Hypotension
due to Basilar Invagination
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Abstract

Downbeating nystagmus is an involuntary vertical rhythmic eye movement with the fast
component in the downward direction. The sign indicates a craniocervical disorder. The most
common cause is the Arnold-Chiari malformation, followed by cerebellar degeneration. Basilar
invagination is a rare cause of downbeating nystagmus. However, with appropriate treatment its
prognosis is good. Here, we report a case of basilar invagination which presented with downbeating
nystagmus and postural hypotension.

A 31 year-old Thai male patient had a 20 year history of postural hypotension. He had
recurrent pneumonia and cough-induced syncope a year before admission. He complained of
symptoms of an acute febrile illness and a productive cough. The physical examination showed
high grade fever, postural hypotension and medium crepitation in the right upper lobe. The neuro-
logical examination showed downbeating nystagmus, atrophy and fasciculation of the right side
of the tongue, atrophy of the right sternocleidomastoid muscle, mild weakness of the extremities
and generalized hyperreflexia. The cervical spine X-ray revealed upward displacement of the ver-
tebral bodies of C1 and C2, with a mild narrowing of the space between C1 and the occiput. The
CT-myelogram and MRI showed upward displacement of C1 with overriding of the dens over the
anterior lip of the foramen magnum ; this also compressed the medulla. Syringomyelia was seen
at the C1-CS5 level.

We report a patient who presented with postural hypotension, recurrent pneumonia and
downbeating nystagmus due to basilar invagination. The symptoms were aggravated by cough
which caused an increase in intracranial pressure. This resulted from medulla compression in the
foramen magnum by the first cervical spine. The treatment of choice was surgical decompression.
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Downbeating nystagmus (DBN) is an in-
voluntary rhythmic eye movement in the vertical
direction from the primary position. Its fast compo-
nent is seen when the patient looks down and it is
accentuated on lateral gaze(1). It is a specific neu-
rological sign that indicates a craniocervical junc-
tion disorder(1). About a third of the patients with
this sign have the Arnold-Chiari malformation.
Other causes are cerebellar degeneration, drug-
induced DBN and basilar invagination. Basilar inva-
gination is an uncommon cause but it has a good
outcome if corrected surgically. We report a case of
DBN and postural hypotension due to basilar inva-
gination.

CASE REPORT

A 31 year-old married Thai male farmer
complained of symptoms of a high grade fever and
a productive cough. He had had the symptoms for
seven days. In addition, when he sat up, he had
generalized spasticity, blurred vision and syncope,
all of which were made worse by coughing. The
symptoms disappeared when he lay down, and were
less severe when he slowly sat up or stood. Postural
syncope occured four times a day and lead him to
see a doctor.

Retrospectively, he thought that he had
had postural symptoms for over 20 years, espe-
cially when changing from the sitting to the standing
position. If he slowly stood up, this symptoms were
less severe and he could carry out his normal acti-
vities. He had had no ataxia, vertigo or oscillopsia.

DBN AND POSTURAL HYPOTENSION DUE TO BASILAR INVAGINATION

1531

Ten years previously, he discontinued driving
because of dizziness. For four years he had slight
dysphagia. One year previously he developed three
episodes of pneumonia with frequent cough-induced
bouts of postural syncope.

Physical examination showed a tempera-
ture of 39°C, respiratory rate of 24/min, supine
blood pressure of 110/60 mmHg and standing pres-
sure of 70/40 mmHg. The cardiovascular examina-
tion was normal, but the lung had medium crepita-
tions in his right upper lobe and generalized rhonchi
in both lungs. He was fully conscious. He had
downbeating nystagmus in both eyes, atrophy and
fasciculation in the right side of his tongue and
atrophy of the right sternocleidomastoid muscle. His
uvula was central and he had a normal gag reflex.
He had mild weakness of the extremities, a positive
Hoffman’s sign in both hands and generalized
hyperreflexia.

Laboratory investigations showed leukocy-
tosis with a shift to the left and normal blood che-
mistry. Sputum culture yielded gram positive diplo-
cocci and a chest X-ray demonstrated alveolar infil-
tration with air bronchogram in the right upper lobe.
Streptococcal pneumonia was diagnosed and suc-
cessfully treated with penicillin. Because of the
DBN, a pathological lesion at the craniocervical
junction was suspected. A plain X-ray of the cervical
spine showed upward displacement of the dens of
C2 and anterior arch of C1, with mild narrowing of
the distance between C1 and the occiput (Fig. 1). A
CT-myelogram demonstrated upward displacement

Fig. 1.

Plain film of cervical spine shows upward displacement of dens of C2 and anterior arch of C1 with

mild narrowing of distance between C1 and occiput.
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Fig. 2 A,B. CT-myelogram show upward displacement of C1 with overriding at anterior lip of foramen
magnum over dens and compression on medulla.

of Cl1, with the dens overriding the anterior lip of
the foramen magnum and compression of the
medulla (Fig. 2 A, B). An MRI disclosed the same
findings as the CT-myelogram, together with poste-
rior displacement and angulation of the cervico-
medullary junction of the spinal cord and brain stem
and syringomyelia of the spinal cord (C1-C5). There
was no evidence of tonsillar herniation. The diag-
nosis was “basilar invagination”. The patient had
foramen magnum decompression and, as a result,
no further postural hypotension.

DISCUSSION
Downbeating nystagmus (DBN) indicates
pathology at the craniocervical junction(1). The

more common causes are the Arnold-Chiari mal-
formation, cerebellar degeneration, a posterior fossa
tumor and basilar invagination. Less commonly
DBN is caused(2-18) by drugs (lithium, carbama-
zepine, felbamate and amiodarone), severe magne-
sium depletion, excessive alcohol intake, vitamin
B12 deficiency, demyelinating disease, acute cere-
bellitis, brain stem infarction and vertebral artery
compression.

Basilar invagination is a developmental
defect of the chondrocranium resulting in an eleva-
tion of the foramen magnum’s rim. It is frequently
associated with the Arnold-Chiari malformation,
occipitalization of the atlas, syringomyelia and
syringobulbia. It may give rise to a short neck and
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low hair line. A patient may also have syringo-
myelia without evidence of the Arnold-Chiari mal-
formation.

Da Silva et al reported 230 cases of basi-
lar impression and the Arnold-Chiari malformation.
He found concurrent autonomic nervous system
disorders in 59.1 per cent of the cases. The most
common symptom was sexual disorder (60.9%). The
other symptoms resulted from urinary dysfunction,
anhydrosis and hyperhydrosis(19). Postural hypo-
tension was not reported.

Our patient had underlying basilar invagi-
nation which produced a 20 year history of postural
hypotension as a result of medulla compression. He
also had gradual impairment of function of the
ninth and tenth cranial nerves. He developed dys-
phagia and recurrent pneumonia from microaspira-
tion. Repetitive cough produced an increase in
intracranial pressure which resulted in descending of
posterior fossa brain tissue through the foramen
magnum(13). This caused compression or paren-
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chymal shear stress during movment through the
foramen magnum, resulting in a pathological effect
on the nuclei prepositus hypoglossi, prominent DBN
and postural syncope.

Craniocervical anomaly surgery resulted in
clinical improvement in about 72 per cent cases
reported by Chopra et al(8), Halmagyi et al(3)
reported three cases of the Arnold- Chiari malfor-
mation with DBN treated surgically. Follow-up
revealed that one patient had ataxia but no DBN
four years after the operation; the second had un-
changed neurological signs (quadriparesis, mild
spastic ataxia and DBN) two years later; and the
third was free of postural vertigo but had unchanged
DBN two years after the operation.

We report a case of basilar invagination
which presented with the unusual symptom of postu-
ral hypotension and prominent downbeating nystag-
mus accentuated by coughing. The craniocervical
anomaly had a good outcome following surgical
decompression.
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