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Abstract

Objective—Ocular palatal tremor typically develops after a breach in the Guillian-Mollaret
triangle. We herein describe a variant of this syndrome in which dystonia is also present, hence
called, here, ocular palatal tremor plus dystonia.

Methods—We assessed eye-head movements and dystonia in six patients with ocular palatal
plus dystonia.

Results—Among six patients with ocular palatal tremor two had focal dystonia, three had
multifocal dystonia, and one had generalized dystonia. The dystonia affected the upper extremities
and neck in four patients, the lower extremities in three and the face in two. Three out of four
cervical dystonia patients had head tremor. Two patients also had speech involvement. Lack of
correlation between eye and head oscillations suggested that head oscillations were not
compensatory or secondary to the eye oscillations and vice versa.

Conclusions—We describe a novel variant of ocular palatal tremor with dystonia. We speculate
that in such variant the dystonia is possibly could be a result of abnormal cerebellar outflow in
patients with a breach in Guillain-Mollaret triangle.
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Introduction

Methods

Results

The syndrome of ocular palatal tremor (OPT) is a unique manifestation following lesions
involving the Guillian-Mollaret triangle. The Guillian-Mollaret triangle is comprised of the
projection fibers from the deep cerebellar nuclei, which pass around the red nucleus to
synapse with the contralateral inferior olive. Olivary fibers then project back to the deep
cerebellar nucleil. Breach in the continuity of the Guillian-Mollaret triangle results in
pseudohypertrophy and spontaneous rhythmic discharges from the inferior olive2-5. Such
activity is the basis for the coarse, dysconjugate, and irregular eye oscillations associated
with rhythmic palate movements that typify OPT®: 7.

Progressive ataxia palatal tremor syndrome is a variant of OPT where the eye and palate
oscillations are accompanied by ataxia but without a focal lesion compromising the integrity
of the Guillian-Mollaret triangle8. Occasionally the patients with lesions of Guillian-
Mollaret triangle with pseudohypertrophy of the inferior olive have pure eye nystagmus
without involvement of the palate or vice versa /.

We here describe a series of patients with novel OPT variant where eye and palate
oscillations were associated with various forms of dystonia. We refer to this variant as
ocular palatal tremor plus dystonia (OPTD).

Six patients with OPTD were examined between July 2011 and June 2014. Three patients
were diagnosed at Emory University, two at Case Western Reserve University, and one at
the Cleveland Clinic. All subjects provided written informed consent before participating in
the study. A neurological examination was videotaped for all six patients. Dystonia was
quantitatively assessed with the motor component of Burke Fahn Marsden rating scale °.
Eye and head movement were quantitatively assessed in three patients.

All patients had pseudohypertrophy of the inferior olive associated with focal lesions
interrupting the Guillian-Mollaret triangle. Figure 1 depicts an example of inferior olive
hypertrophy in T2-weighted brain MRI. Table 1 summarizes the etiology of the lesions
affecting Guillian-Mollaret triangle. Clinical examination in all patients revealed coarse,
irregular, and dysconjugate oscillations of the eyes. Video 1 depicts example from one
patient. One patient had gaze position dependent torsional and vertical eye oscillations, two
patients had eye oscillations along the horizontal and vertical axis and in two patients the
oscillations were present in all three axes. The waveforms are coarse, irregular, and
disconjugate. Consistent with the characteristics of OPT, the eye oscillations eye oscillation
frequency was 3.4 £ 1.6 Hz in horizontal, 3.5 + 2.3 Hz in vertical, and 3.8 £ 1.7 Hz in
torsional axis. There was no evidence of change in the characteristics of oscillations after
removal of visual fixation, but they attenuated during ocular convergence. Palatal tremor
was present in all but one patient.
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Dystonia occurred in all six patients (Table 1). Dystonia had a variable distribution and wide
range of severity (Table 1). Two patients had focal dystonia, three had multifocal dystonia,
and one patient had generalized dystonia. The face was involved in two patients and one had
blepharospasm. Speech was dysarthric in two patients but it was difficult to characterize
because of apparent combination of ataxic and dystonic dyarthria. None of our patients had
trunk dystonia. Appendicular and cervical dystonia were most common; both types were
present in four patients. The upper extremities were involved in all four patients, while the
lower extremity was also involved in three of them. All four patients with cervical dystonia
had torticollis, three also had laterocollis, and two had retrocollis. Three patients with
cervical dystonia also had head tremor. The frequency of horizontal head oscillations was
4.0 + 2.3 Hz, while vertical oscillations were 3.6 £ 2.4 Hz. Differences in frequency of eye
and head oscillations supported for the lack of temporal correlation between eye and head
oscillations. These results suggested that head oscillations were not compensatory or
causative for the eye oscillations. The results also suggest that eye oscillations were not
compensatory physiological eye movements, such as vestibulo-ocular reflex evoked by the
head oscillations, but they were part of the phonemoenology of ocular palatal tremor plus
dystonia. The Burke Fahn Marsde rating scale in our patients ranged from 6 to 90 (Table 2).

The burden of dystonia on the activity of daily living was also variable when compared to
other manifestations of OPTD such as vertigo, diplopia, oscillopsia, and ataxia. The three
patients, who were most concerned about dystonia, were the least cognizant of the eye
movement deficits. In these cases the primary reason for their clinic visit was dystonia;
ocular and palatal tremor were incidental findings discovered during neurological
examination. One patient was primarily affected by diplopia and vertigo. Although
moderate, dystonia was least concerning to her. The subjective disability due to dystonia and
diplopia appeared to be equal in one patient. One patient was confined to bed and was
ventilator dependent due to brainstem hemorrhage. Oscillopsia and generalized dystonia
contributed significant burden to his overall morbidity. The lesions of Guillian-Mollaret
triangle had acute onset in three patients, making it possible to estimate the latency of onset
of dystonia in these patients. In one patient, dystonia started within in two months after the
lesion, in another dystonia occurred after six months, and the third had a latency of several
years. The onset of dystonia in first two patients paralleled that of eye oscillations.

Two of the three patients who primarily presented for the symptoms related to their dystonia
were treated with botulinum toxin injections. Two of three patients who were most
concerned for oscillopsia were treated with memantine, while one was treated with
combination of memantine, gabapentin, and clonazepam. These treatments had modest
benefit for the oscillopsia.

Discussion

We describe a novel OPT variant that includes dystonia (OPTD) in six patients. All patients
had typical lesions causing a breach in the Guillian-Mollaret triangle and pseudohypertrphy
of inferior olive. The head oscillations were not compensatory or adaptive response to
suppress eye nystatgmus as seen in spasmus nutans or infantile nystagmus syndrome10-13,
The eye oscillations were not physiological phenomenon, the vestibuloocular reflex, in
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response to head oscillations4-16, None of the patients had structural lesions affecting basal
ganglia on the MRI scans. It is therefore possible that dystonia in OPTD patients is merely a
coincidence. The alternate suggestion is that dystonia in OPTD could be related to
alterations in the cerebellar output!’~21. Controversial role of cerebellum in etiology of
dystonia is a significant caveat to the cerebellar theory for dystonia in OPTD22 23, We will
first outline pathophysiology of OPT, and then discuss the speculated mechanism for
dystonia as a variant of OPT.

Elegant experiments have demonstrated that disruption of the Guillian-Mollaret triangle
leads to pseudohypertrophy and abnormal increase in soma-somatic gap junctions in the
inferior olive 2-6. The electrotronic coupling through these gap junctions leads to increased
synchronous output from the inferior olive. Typical signs of OPT such as eye and palate
oscillations develop as the inferior olive becomes enlarged® 24, A dual-mechanism theory
for OPT suggested that synchronized inferior olive oscillations are altered by maladaptive
discharges from the cerebellum’. The action potentials from the inferior olivary neurons
travel into climbing fibers and give rise to complex spikes in the Purkinje cells. The
collaterals of climbing fibers also projects to the deep cerebellar nuclei and then also to the
Purkinje neurons, this time via granular cell layer. Hence the synchronized oscillation signal
from the inferior olive is received twice by the Purkinje neurons, once through the climbing
fibers and then after a small delay through the parallel fiber and granular cell layer. Such
redundant and randomized timed delayed signals to the Purkinje neurons cause maladaptive
learning /. This phenomenon induces an independent cerebellar signal that distorts the
output of inferior olive as it passes through the cerebellum’. We speculate that distorted
cerebellar output in patients with OPT might cause dystonia, hence the variant

OPTD 17-21, 23_

The syndrome of OPT was reported in form of several studies and case reports in past. To
our knowledge this is the first description of dystonia in OPT patients. Two of the previous
large studies on OPT by one of the authors for this study (AS) included several cases of OPT
patients — most from two of the nation’s leading eye movement clinics and laboratories 7+ 25.
Only one of these 21 patients had dystonia. Therefore the reason for lack of report of
dystonia in previous literature with OPT could be extremely rare incidence of OPTD. It is
also possible that dystonia had a delayed onset, and was considered a “separate” entity in
previous literature. The four of the six patients were seen in Emory movement disorders
clinic for dystonia, hence there was a clear selection bias. Nevertheless, the goal of this
study is not to delineate the epidemiology of OPTD, but to describe it as a new syndromic
entity co-occurring with the OPT.

The severity of dystonia was mild in some patients with OPTD. Such mild form of dystonia
can be expected in an OPT variant called progressive ataxia and palatal tremor 8. We did not
consider the diagnosis of progressive ataxia and palatal tremor in any of our patients because
all of them had primary (acquired) lesion causing breach in Guillian-Molaret triangle, hence,
explaining the basis for the conventional form of OPT. As a consequence further
investigations for the etiologies of progressive ataxia and palatal tremor was not justified.
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In conclusion, we describe a novel variant of OPT that includes dystonia (OPTD). We
speculate that the dystonia in OPTD is more than just an epiphenomenon. It can be
explained through contemporary concept of abnormal cerebellar output as a cause of OPT
and dystonia. Future experiments and animal models are needed to support our hypothetical
scheme describing the pathophysiology of OPTD. Future studies will also delineate the
epidemiology and incidence of OPTD.
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Figure 1.
An example of T2-weighted brain MRI showing bilateral inferior olive hypertrophy in a

patient with OPTD. Open arrows show hypertrophied inferior olive, while hyper dense
midline area shown by filled vertical arrow shows injury to input fibers to the inferior olive.
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