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Pearls
c Eye movement abnormalities can be helpful with topical localization.
c Vertical nystagmus (downbeat and upbeat nystagmus) is typically caused by posterior fossa

lesions. Other causes include medication side effects, vitamin deficiencies, inflammatory
and autoimmune/paraneoplastic conditions, and hereditary and degenerative cerebellar
ataxias.

c Lesions in the posterior fossa such as medulloblastoma may also present with positional
vertigo, with similar characteristics to benign paroxysmal positional vertigo.

c MRI of the brain with contrast is the imaging of choice in the workup of ataxia and vertical
nystagmus.

Oy-sters
c Warning signs for more ominous causes of positional vertigo are presentation at a young

age, sustained nystagmus, lack of remission or lack of response to therapeutic positioning
maneuvers, and presence of other neurologic deficits.

c Using a clear understanding of the topical localization of the particular patterns of abnormalities
of eye movements, a focused assessment of brain imaging often reveals pathology.

c Always assess the actual images, not just the reports.

Case presentation
At age 23, a woman began to fall unexpectedly. She also had episodes of diffuse pressure
headache, dizziness, and double and blurred vision. When she was lying down flat, she con-
sistently had a spinning sensation lasting 15–30 seconds. She sensed her eyes were jittering. She
also felt off-balance.

A neurologic examination was normal expect for a sudden onset, intense, but fatigable torsional
nystagmus for 20 seconds when the patient was moved into a left Dix-Hallpike position. MRI
without contrast of brain at age 24 was reported to be normal. Benign paroxysmal positional
vertigo (BPPV) was suspected, but rehabilitation with repositioning maneuvers did not help.

At age 25, the patient noticed that she had difficulty walking straight. On clinical neurologic
examination, she showed an intermittent downbeat nystagmus with lateral gaze, impaired
smooth pursuit in the horizontal plane, saccades overshot the target, and truncal ataxia. When
her head hung down to the right, she had transient downbeat nystagmus along with subjective
dizziness. Another MRI without contrast of her brain was reported as normal. Entities such as
structural lesions of the midline cerebellum and Chiari malformation were considered but
excluded on the assumption that the MRIs of her brain were normal. At that time, an inherited
ataxia syndrome affecting her midline cerebellum and corticospinal tracts was considered as the
most likely diagnosis. There were no family members with a similar condition or impaired eye
movements. The patient’s past workup was within normal limits, including general laboratory
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tests (complete blood count, thyroid-stimulating hormone,
liver and kidney function tests, iron metabolites), cardiovas-
cular assessment (Holter ECG, tilt table, carotid Doppler
ultrasound), ear, nose, and throat and gynecologic con-
sultations, audiogram, and vestibular function with caloric and
rotational testing.

We first evaluated the patient at age 29. On clinical examination,
she had sustained horizontal nystagmus on lateral gaze and im-
paired smooth pursuit in all directions with catch-up saccades.
There were small, hypometric corrective saccades in the hori-
zontal plane with the head impulse test. Suppression of the
vestibulo-ocular reflex was severely impaired in both horizontal
directions. With her head tilted back, she immediately developed
a nonfatiguing downbeat nystagmus. She also had dysarthria,
moderate dysmetria of her arm movements, a small-amplitude
kinetic and goal-directed tremor of her arms, dysmetria on heel-
shin testing of both legs, and an ataxic gait. She had severe dif-
ficulty with tandem walk with many missteps and there was
increased sway of her upper body. The muscle tone was slightly
increased in the arms and moderately increased in the legs. Deep
tendon reflexes were brisk at the legs. Two weeks after the initial
presentation, an upbeat nystagmus was noted on straight-ahead
gaze. See videos 1–3 (lww.com/WNL/A77, lww.com/WNL/
A78, links.lww.com/WNL/A79) of the patient’s eye movements.

An MRI with contrast of the patient’s brain now showed
a contrast-enhancing mass in the posterior fourth ventricle
near the cerebellar nodulus and uvula (figure 1, A–H). The

lesion was resected followed by radiation and chemotherapy.
Histopathology revealed a medulloblastoma. In the follow-up
period, her symptoms slightly improved but she also de-
veloped palatal tremor. The prominent findings on her eye
movement examination after surgery were saccade hyper-
metria and a skew deviation.

Discussion
As in this case, vertical nystagmus usually points to a lesion in
structures near the inferior portion of the fourth ventricle
including the inferior cerebellum (flocculus, paraflocculus
[tonsil], nodulus, and uvula) and medulla.1 Other causes in-
clude side effects of medications, vitamin deficiencies, in-
flammatory and autoimmune/paraneoplastic conditions, and
hereditary and degenerative cerebellar ataxias.2–4 Other eye
movement abnormalities that have localizing value with re-
spect to the cerebellum are depicted in figure 2.

Our patient initially presentedwith symptoms that can be seen in
BPPV, including being off-balance.1 In the follow-up period,
however, she developed warning signs of positional vertigo and
nystagmus of a more sinister origin including presentation at
a young age, no response to treatment with repositioning
maneuvers, sustained positional vertical nystagmus, and other
ocular motor abnormalities.1 In these patients, an MRI of the
brain with contrast is essential.

Medulloblastoma is one of the most common brain neo-
plasms in children, accounting for up to 30% of brain tumors

Figure 1 MRI of the brain

(A, E) MRIs at age 24, (B, F) MRIs at age 25, (C, G) MRIs at age 29 without contrast, (D, H) MRIs at age 29 with contrast. Upper row (A–D) shows sagittal and lower
row (E–H) shows axial slices of the MRIs.
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in pediatric studies, though it is uncommon in adults.5,6

Patients typically present with symptoms of hydrocephalus,
including ataxia.6 However, in a series of 10 children who
underwent surgical resection and radiotherapy for the treat-
ment of medulloblastoma, the most common feature was
gaze-evoked nystagmus in 5 children and 4 had upbeat nys-
tagmus.7 Patients with medulloblastoma located in the cere-
bellar midline may also have vestibular abnormalities
including failure of tilt suppression of postrotatory nystag-
mus.8 Another case report described an adult with a medul-
loblastoma, who presented with headache, positional
nystagmus, and vertigo, very similar to BPPV.9 The pre-
sentation of our patient fits well with these cases.

As with medulloblastoma, patients with the recently described
CLIPPERS (chronic lymphocytic inflammation with pontine
perivascular enhancement responsive to steroids) syndrome
may present with signs of posterior fossa involvement and
a normal noncontrast brain MRI.10 Thus, MRI of the brain
with contrast is the imaging of choice in the workup of
patients with the clinical presentation of posterior fossa lesion
such as ataxia and vertical nystagmus.

Our patient first presented to our clinic with positional downbeat
nystagmus. Two weeks later, an upbeat nystagmus was found on
straight-ahead gaze. Directional changes of vertical nystagmus
have been described before and may be due to the close prox-
imity of these areas in the medulla and their projections, which
can cause either upbeat or downbeat nystagmus.1,3

Although our patient had MRIs of the brain, the images may
not have been assessed in the context of the clinical pre-
sentation of our patient. Alternatively, clinical reasoning was
based on written reports of the images rather than analyzing
the actual MRI. Looking carefully at the patient’s old MRIs, in

retrospect, a lesion in the region of the posterior portion of
the fourth ventricle was visible on the first MRI even without
contrast. It is thus critical to assess the actual images, not just
the reports.
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Figure 2 Eye movement abnormalities that have localizing value with respect to the cerebellum

Schematic axial slice through the cerebel-
lum and the brainstem at the level of the
pons (figure modified from Leigh et al.1 by
permission of Oxford University Press ©
2015). Note that unilateral fastigial nucleus
structural lesions do not occur naturally
because the projection fibers from one fas-
tigial nucleus pass through the other before
passing to the brainstem. Fl = flocculus; P =
paraflocculus; VN = vestibular nucleus.
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