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Case

A 72 year-old man with a longstanding past medical history of
hypertension and restless legs syndrome presented with a chief
complaint of unsteadiness and oscillopsia that he reported as starting
abruptly three months previously, with rapid deterioration. As the
unsteadiness progressed, it also became associated with nausea, to
which he attributed an unintentional 10-pound weight loss over 1
month. He denied any other symptoms, including other stigmata of
malignancy (new cough, bleeding in the urine or stool). He did not
drink alcohol, but smoked 1 pack of cigarettes per day. His only
medications were lisinopril and gabapentin. He reported no family
medical history.

Some of his workup had been completed before he presented to our
clinic. Audiometry showed presbycusis. MRI of the brain and internal
auditory canals without and with contrast was normal; specifically,
there were no abnormalities in the cerebellum. Lumbar puncture
reported cerebrospinal fluid protein elevated at 70 (normal 15 – 45),
IgG elevated at 4.38 (normal 0.00 – 3.40), albumin elevated at 47.50
(normal 0.00 – 34.99). Lyme disease antibody screen was negative and
myelin basic protein was <2.0 (normal 0 – 4.0). Serum antibodies to
Hu, Yo and Ri were negative.

Figure 1: Videonystagmography tracing showing spontaneous
upbeat nystagmus. The vertical grid lines represent one-second
intervals. The tracing labeled “LH” represents the horizontal
position of the left eye; the tracing labeled “LV” represents the
vertical position of the left eye. The first 22 seconds of the tracing,
in which the patient was permitted to fixate on a target, shows 6
deg/sec upbeat nystagmus; when vision (and therefore the ability to
fixate) is denied, the upbeat nystagmus increases in velocity to 16
deg/sec.

He came to clinic in a wheelchair because he was unable to
ambulate or transfer independently. On physical examination he had
spontaneous upbeat nystagmus on primary position of gaze (16
deg/sec in the dark, diminished to 6 deg/sec with fixation; see Figure 1
and Video), which also intruded into smooth pursuit. The upbeat
nystagmus did not change at the extremes of lateral gaze, nor did it

depend on position with respect to gravity. The remainder of his
examination, including appendicular cerebellar function, was normal.

Having examined him in clinic, we referred him immediately for
CT of the chest, abdomen and pelvis without and with oral and
intravenous contrast, which revealed a 2 cm solid focal partially
exophytic mass in the left kidney.

Subsequent workup included MRI of the abdomen that
demonstrated the same renal mass. An F18 FDG PET scan showed
increased uptake in this renal mass, as well as mildly increased uptake
in a precarinal lymph node. Transbronchial needle biopsy of a right
paratracheal lymph node was negative for carcinoma and lymphoma.
A separate FDGPET/CT study showed increased uptake in a right
abdominal precaval mesenteric lymph node; needle biopsy found this
to be inflammatory, without evidence of malignancy. A second lumbar
puncture had an opening pressure of 120 mm H2O. Cerebrospinal
fluid had a protein of 112 and a lymphocytic pleocytosis of 16 and no
red cells; IgG index and synthesis were normal; oligoclonal bands were
negative; cytology was negative. Cerebrospinal fluid infectious studies
were negative, including VDRL, Blastomyces, Coccidioides,
Cryptococcus, yeast, fungi, adenovirus, LaCrosse encephalitis virus,
cytomegalovirus, Epstein-Barr virus, Herpes simplex virus 1/2, HHV6,
JC virus, St. Louis enephalitus virus, Varicella zoster virus, Eastern and
Western equine encephalitis virus. Serum studies showed a positive
SSA antibody. Serum copper was within the normal range. Other
negative or normal studies included vitamin B12, methylmalonic acid,
HIV 1/2 antibodies, IgA tissue transglutaminase assay and
quantiferon. A paraneoplastic panel showed negative or normal results
for antibodies to AChR binding and ganglionic neuronal units,
ANNA1, ANNA2, ANNA3, AGNA1, PCA1, PCA2, PCATr,
amphiphysin, CRMP5 IgG (confirmed on Western blot), striated
muscle, Ntype calcium channel, P/Qtype calcium channel, GAD65,
neuronal K channel. Electromyography with nerve conduction
velocities reported myoclonus of cortical origin with a prominent
component of orthostatic myoclonus.

He underwent partial left nephrectomy for a localized, grade 1/4
papillary renal cell carcinoma with negative margins. After surgery the
patient reported modest improvement in his ambulation and
oscillopsia, though he remained significantly impaired. A trial of
prednisone brought no additional benefit.

Discussion
Spontaneous upbeat nystagmus on primary position of gaze has

been reported frequently in association with focal pontine lesions
[1-3], and also occurs in the presence of nicotine [4,5] and a variety of
centrally acting medications. Ko and colleagues [6] state that can also
occur in paraneoplastic cerebellar degeneration, though reports of this
are rare; it has been described in the presence of anti-Hu antibodies
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associated with pancreatic carcinoma [7] and anti-Ma2 antibodies [8]
in which the primary neoplasm was not identified.

The mechanism by which a paraneoplastic syndrome causes upbeat
nystagmus is uncertain. Wray and colleagues [7] suggest imbalance of
central otolithic projections from autoimmune attack on the nodulus
and ventral uvula, based on the fact that their patient’s nystagmus was
“strongly dependent on head position,” meaning that the upbeat
nystagmus was absent in the supine position, and supine positional
testing on either side provoked apogeotropic nystagmus. In our case
this positional dependence was absent, so we are inclined towards
Pierrot-Deseilligny and colleagues’ hypothesis [9] that upbeat
nystagmus results from dysfunction of the crossing ventral tegmental
tract [10]. Paraneoplastic diseases involving the central nervous system
are thought to affect surface neuronal antigens[11] but why the
crossing ventral tegmental tract should exhibit selective vulnerability
to paraneoplastic antibodies in this case is unknown.

Conclusion
The most common oculomotor abnormality associated with

paraneoplastic syndromes in adults that we observe in our clinical
practice is spontaneous downbeat nystagmus on primary position of
gaze. Though rare, the present case illustrates that spontaneous upbeat
nystagmus on primary position of gaze should raise suspicion of
cancer, even when the history is not otherwise particularly suggestive
of malignancy.
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