Letters to the Editor

The Temporal Course of the MRI Findings of Inferior Oliver
Hypertrophy: The Clinicoradiologic Presentation of a Rare
Patient with Holmes Tremor and Palatal Myoclonus

Dear Editor,

A 44-year-old male patient was admitted to our polyclinic
due to a left-sided tremor that had started six months ago and
progressed gradually. The patient had a history of pontine
hemorrhagic stroke 15 months ago, and he was immobile due to
severe truncal ataxia since then. However, this readmission was

due to newly-onset left-sided tremor, and further interrogation
of the medical history revealed that the patient had also been
suffering from clicking noises, and muscle spasms at the back
of the throat within this period. The neurological exam showed
right-sided peripheral type facial paralysis and slight paralysis
on the left upper and lower extremities that were evaluated as
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a sequela of the previous stroke. The cerebellar exam showed
severe truncal ataxia and cerebellar abnormalities on the left
side. Besides, the severe high-amplitude and low-frequency
tremor on the left extremity was apparent during the resting
posture, and it intensified with action, that was compatible with
Holmes tremor [Video 1]. The oropharyngeal examination
also revealed palatal myoclonus [Video 2]. Levodopa (up
to 3 X 150 mg) and clonazepam (2 mg) treatments failed to
improve the tremor; however, oral biperiden 2 X 2 mg tablet
provided moderate improvement in tremor and quality of life of
the patient. The patient had applied multiple times previously
due to pontine hemorrhage and newly onset tremor, and he
had undergone cranial MRIs several times for etiological
investigation of stroke and newly emerging Holmes tremor.
The cranial CT and cranial MRI images of the patient were
retrospectively re-evaluated. The cranial MRI, performed
one month after the pontine hemorrhage, showed a normal
appearance of the inferior Oliver nucleus. However, the
hypertrophic Olivary degeneration was present on the MRI,
performed 10 months after the event, and it persisted on the
last MRI four months later [Figure 1].

Symptomatic palatal myoclonus is classically associated
with hypertrophic olivary degeneration on MRI due
to a lesion in the triangle of Guillain-Mollaret.!] The
olive receives inhibitory (GABAergic) signals within
the dentato-rubro-olivary pathway, which explains that
the trans-neuronal degeneration cause enlargement of
the olive rather than atrophy.l'?l Efferent fibers of the
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dentate nucleus project to the contralateral red nucleus via
the superior cerebellar peduncle after decussating in the
brachium conjunctivum. Thereafter, efferent fibers of the
red nucleus traverse through the central tegmental tract to
the ipsilateral inferior olivary nucleus and from there to the
contralateral cerebellum via the inferior cerebellar peduncle.
However, many aspects need to be clarified regarding the
pathophysiology of the clinic in association with the lesion
in the triangle of Guillain-Mollaret.” The pathophysiology
of contralateral tremor in association with the lesion of the
Guillain-Mollaret is basically explained via a mechanism
of disruption in the afferent and efferent projections to the
contralateral cerebellum.! However, there are also many
other lesions of the brainstem and also thalamus that are
reported to lead to Holmes tremor. Although the lesion of
substantia nigra is not typically associated with Holmes
tremor, the involvement of the nigrostriatal fibers that might
lead to dopaminergic denervation is suggested to be a crucial
contributory mechanism in light of the evidence showing a
marked decrease of [18F]-fluorodopa uptake in the striatum
contralateral to the tremor in a limited number of patients.*!

However, we know that many of the cases have normal
dopaminergic neuroimaging results.’® Besides, the improvement
in the tremor is not notable in a large amount of the
subjects, and nearly half of the patients are unresponsive to
levodopa, suggesting the disruption of networks other than the
dopaminergic pathway.!”? Another interesting point regarding
the pathophysiology of Holmes tremor is its specific feature of
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Figure 1: The figure showing the temporal course of the neuroimaging findings of the bilateral hypertrophy of the inferior olivary nucleus, prominent
on the right side. (a) The cranial tomography showing the right pontine hemorrhage. (b) Cranial MRI, performed one month after the event, showing a
normal appearance of the inferior oliver nucleus. (c) Cranial MRI, performed 10 months after the event, showing the development of the hypertrophic
inferior olivary nucleus. (d) MRI, performed 14 months after, shows the persistence of the appearance

566 Annals of Indian Academy of Neurology | Volume 25 | Issue 3 | May-June 2022 -




Letters to the Editor

being delayed onset after stroke. The compensatory mechanisms
or secondary changes in the central nervous system such as
brain plasticity have been accused; however, the mechanisms
processing from the insult to the occurrence of tremor are poorly
understood.[ Remarkably, the radiological appearance of
inferior olivary degeneration is often seen several months after
the original insult as well.! The clinical presentation and the serial
imaging data of our patient present a smart clinicoradiological
illustration of hypertrophic olivary degeneration. The MRI,
performed one month after the event, shows a normal appearance
of the inferior olivary nucleus. However, the MRI, performed
at admission due to newly emerging tremor, 10 months after
stroke, shows the development of the hypertrophic inferior
olivary nucleus. The final MRI, four months after, still showed
the persistence of the abnormal signal of the Olivary nucleus.
The results of the future prospective studies of a larger number
of patients may also provide substantial contributions in this
regard. The clinicians should be aware of this radiological
appearance while performing the differential diagnosis and the
palatal myoclonus should be kept in mind as a pathognomonic
finding of this entity.["¥!
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