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Brief Communications

Abstract—In a patient with symptomatic ocular myoclonus, the authors ob-
served the regional cerebral metabolic rate of glucose use (rCMRGIu) before
and after successful treatment with clonazepam. Even after the symptoms
resolved, the rCMRGlu in the hypertrophic olive increased persistently,
whereas that in the inferior cerebellar vermis contralateral to the hypertrophic
olive decreased. The inferior cerebellar vermis, belonging to the vestibulocer-
ebellar system, may be associated with the generation of symptomatic ocular
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Symptomatic ocular myoclonus is a disorder in which
there are spontaneous, rhythmic, pendular oscilla-
tions of the eyes. It can occur alone or may be accom-
panied by myoclonic movements in other muscles
derived from the embryonal branchial arches, partic-
ularly the palate,’ known as branchial myoclonus.
The region that generates abnormal myoclonic activ-
ity has not been localized. A previous study using
PET disclosed an increase of regional cerebral glu-
cose use (rCMRGIu) throughout the medulla in pa-
tients with symptomatic palatal or oculopalatal
myoclonus,? leading to the hypothesis that hyperac-
tivity of the inferior olive may produce symptomatic
branchial myoclonus. However, the mechanism that
leads to such symptoms remains a matter of discus-
sion. To further clarify this issue, using PET with
F-18 fluorodeoxyglucose (FDG-PET), we investigated
the topographic distribution of rCMRGIlu changes be-
fore and after successful treatment of symptomatic
ocular myoclonus.
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Case report. An 80-year-old hypertensive woman, who had had
a pontine tegmental hemorrhage 5 months previously, was re-
ferred to our hospital because of ocular oscillations. On admission,
oculomotor examination showed a right-sided one-and-a-half syn-
drome and involuntary rhythmic continuous vertical ocular move-
ments in both eyes that were unaffected by caloric testing. Palatal
myoclonus and other abnormal involuntary movements were
absent. .

Brain T2-weighted MRI, performed on admission, revealed an
old, small hemorrhage on the right side of the pontine tegmentum
and the hypertrophic olive on the right side of the medulla (figure
1, A and B). Electronystagmography (ENG), performed on the day

just before treatment (day 0), showed a rhythmic, pendular, verti-

cal ocular myoclonus at 2 to 3 cycles/second (figure 2A). The am-
plitude of the ocular myoclonus was larger on the left than on the
right. On the same day, we performed a FDG-PET scan after the
IV injection of 5 mCi of FDG, and we found increased uptake of
FDG on the right side of the ventral medulla (figure 2B). Using
SPMO99 software, we compared the FDG accumulation image to
the T2-weighted magnetic resonance image and confirmed that
the region with the increased FDG uptake corresponded to the
hypertrophic olive region (figure 2C). .

To treat the patient’s symptomatic ocular myoclonus, clonaz-
epam was started at a dose of 0.5 mg/day. As the clonazepam
dosage was increased, the symptomatic ocular myoclonus gradu-
ally decreased and almost disappeared on day 7 when the clonaz-
epam dosage was 2 mg/day and no severe side effects were noted
(figure 2D). After obtaining informed consent from the patient, on
day 7 we performed a follow-up FDG-PET and .found that the

‘increased TCMRGIu in the hypertrophic olive region remained

unchanged (figure 2, E and F). To investigate any change in the
distribution of FDG uptake, we compared FDG accumulation im-
ages taken before and after treatment and proportionally scaled
the whole brain activity of FDG uptake to 100. Next, we sub-
tracted the scaled images (day 0 minus day 7) and smoothed the
resulting image using a gaussian filter with a resolution of 8 mm
to generate a difference image based on a unit of percent global
value. The difference image revealed that the highest decrease in
the normalized rCMRGlu was located in the inferior cerebellar
vermis (—25%) contralateral to the hypertrophic olive (figure 3),
whereas no significant decrease (less than —5%) was found in the
hypertrophic olive that showed increased activity on the first
FDG-PET scan. No other regions showed a larger than 5% differ-
ence in FDG uptake.

Discussion. Symptomatic ocular myoclonus occa-
sionally follows brainstem lesions and is a major ac-

Commentary, see page 3
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Figure 1. Brain T2-weighted MRI on admission. (A) Old
small hemorrhage in the right pontine tegmentum (arrow-
head). (B) The hypertrophic olive on the right side of the
medulla (arrow).
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quired myoclonic syndrome in adulthood.! The
pathophysiologic mechanism of symptomatic ocular
myoclonus remains largely unknown. Several poten-
tial candidates have been identified as generators of
symptomatic ocular myoclonus, including the infe-
rior olives,? the nucleus ambiguus, and the dorsolat-
eral reticular formation.! Among them, the inferior
olive, a member of the triangle of Guillain and Moll-
aret,” is the most widely accepted. This hypothesis
seems supported by the finding of increased
rCMRGlu levels throughout the medulla in patients
with symptomatic palatal or oculopalatal myoclonus.?

In agreement with this observation,? we found an
increased rCMRGIu level in the hypertrophic olive
before treatment of symptomatic ocular myoclonus.
However, the increased rCMRGlu level in the hyper-
trophic olive did not change even after symptomatic
ocular myoclonus was alleviated by clonazepam, a
reinforcer of GABAgenic inhibition. Therefore, this
result does not support the hypothesis that the hy-
pertrophic olive acts as a generator of symptomatic
ocular myoclonus.

The finding of an rCMRGIlu decrease in the infe-
rior cerebellar vermis after the disappearance of
symptomatic ocular myoclonus led us to conclude
that the activity of the inferior cerebellar vermis is
involved in the generation of symptomatic ocular my-
oclonus. The inferior cerebellar vermis, including the
nodulus, which is a part of the vestibulocerebellar
system, is associated with the vestibulo-ocular reflex
(VOR), the optokinetic reflex, and the neck reflex.®
The vestibulocerebellar system has inputs that in-
clude primary or secondary vestibular fibers and
mossy fibers originating in the pontine tegmental
reticular nucleus. The dorsolateral reticular for-
mation adjacent to the nucleus ambiguus has been

Figure 2. Electronystagmography (ENG) and PET with F-18 fluorodeoxyglucose (FDG-PET) performed before (day 0) and
after (day 7) treatment of symptomatic ocular myoclonus. (A) ENG performed on day 0 shows a rhythmic, pendular, verti-
cal ocular myoclonus at 2 to 3 cycles/second. (B) FDG-PET performed on day 0 shows increased regional cerebral meta-
bolic rate of glucose use (rCMRGlu) on the right side of the ventral medulla. (C) FDG-PET accumulation image of B is
overlaid on the coregistered T2-weighted magnetic resonance (MR) image. (D) ENG performed on day 7 shows improve-
ment of ocular myoclonus. (E) Follow-up FDG-PET performed on day 7 shows that increased rCMRGlu on the right side
of the ventral medulla remained. (F) FDG-PET image of E is overlaid on the coregistered T2-weighted MR image. Note
that each FDG image on day 0 and day 7 is not presented in the same color range but is represented using an arbitrary
color range. ’

132 NEUROLOGY 67 July (1 of 2) 2006
wnloaded from www.ne}u'olog%/|

Copyright © by AANIEnterpnses. Inc. Unau

org by guest on December 15, 290? s
OT1 1hiIs

horized reproduction of this article is prohibited.



(% decrease in Day 7, scaled by the global CMRGlu)

Figure 3. A percent decrease of regional cerebral metabolic
rate of glucose use (rCMRGlu) (scaled by the global
CMRGIu) after day 7 compared wiith day 0, overlaid on
the T2-weighted image. The area with the most decreased
rCMRGlu (—25%) level is located in the inferior cerebellar
vermis (arrow) contralateral to the hypertrophic olive
(arrowhead), whereas no significant decrease (less than
—5%) in rCMRGlu is found in the hypertrophic olive.

proposed as a candidate generator of palatal
myoclonus.?

However, the hypermetabolism of the inferior cer--

ebellar vermis may not be the result of neuronal
activity generating symptomatic ocular myoclonus,
but may be due to a secondary activity that is adapt-
ing to the presence of symptomatic ocular myoclonus.
It has been postulated that the generation of ocular
oscillation in symptomatic ocular myoclonus involves
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VOR adaptation mediated by the floccus,” which be-
longs to the vestibulocerebellar system. A recent
study using a mathematical model hypothesized that
while the jerky eye movement originates from the
synchronized cell activity in the inferior olive, and
the learning responses of the flocculus convert it into
a smoother quasipendular motion that resembles
symptomatic ocular myoclonus.®

The cause of the increased rCMRGlu level in the
hypertrophic olive of the current case needs to be
determined. We would suggest that the increased
rCMRGlu in the hypertrophic olive may reflect a
pathologic rather than a functional change. The
pathologic changes in the hypertrophic olive consist
of gliosis, including gemistocytic astrocytes, the en-
largement and vacuolation of neurons, and demyeli-
nation.? In fact, the number of astrocytes located in
the hypertrophic olive was found to increase during a
2-year period after the onset of an interruption in the
triangle of Guillain and Mollaret.'
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