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usually presents in children.[2,4] Our patient was unique 
in terms of age of disease onset and temporal profile of 
symptomatology. Her onset of symptoms was in the fifth 
decade, when she initially had dystonia and was in the DYT4 
range of the spectrum, although without typical “whispering 
dysphonia.” After she developed ataxia, spasticity, cognitive 
impairment, and eventually, seizures, and her MRI being 
suggestive of hypomyelination, she manifested features in 
the H‑ABC range of the spectrum. Previously, the same 
mutation [c.286G>A(p.Gly96Arg)] was demonstrated in a 
Japanese patient with hypomyelinating leukodystrophy, whose 
symptoms started in the second decade with spasticity and 
dystonia.[5] An overview of the various studies on TUBB4A 
mutation disease spectrum with their prominent clinical 
findings is given in Table 1. Notably, our patient had a much 
later onset and, additionally, developed seizures. One patient 
of spasmodic dysphonia and oromandibular dystonia and 
dyskinesia with p.Ala271Thr variant of TUBB4A had onset at 
60 years.[3] However, there was no history of ataxia or seizures.

Therefore, this patient represents a new phenotype associated 
with TUBB4A mutation, as a hypomyelinating leukodystrophy 
with very late age of onset, starting as dystonia, progressing 
over decades, and finally manifesting seizures, thus 
highlighting the role of thorough investigation and long‑term 
follow‑up in such patients.

Declaration of patient consent
Written informed consent was duly obtained.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Peyalee Sarkar, Adreesh Mukherjee, Sumanta Sarkar, Raju Agrawal, 
Souvik Dubey, Alak Pandit

Bangur Institute of Neurosciences, Institute of Post Graduate Medical Education 
and Research, Kolkata, West Bengal, India 

Address for correspondence: Dr. Adreesh Mukherjee, 
2-B, Surja Kumar Chatterjee Street, Kolkata, West Bengal, India. 

E-mail: adreesh03@yahoo.co.in

RefeRences
1. Hersheson J, Mencacci NE, Davis M, MacDonald N, Trabzuni D, 

Ryten M, et al. Mutations in the autoregulatory domain of β‑tubulin 4a 
cause hereditary dystonia. Ann Neurol 2013;73:546‑53.

2. Tonduti D, Aiello C, Renaldo F, Dorboz I, Saaman S, Rodriguez D, 
et al. TUBB4A‑related hypomyelinating leukodystrophy: New 
insights from a series of 12 patients. Eur J Paediatr Neurol 
2016;20:323‑30.

3. Lohmann K, Wilcox RA, Winkler S, Ramirez A, Rakovic A, Park J‑S, 
et al. Whispering dysphonia (DYT4 dystonia) is caused by a mutation 
in the TUBB4 gene. Ann Neurol 2013;73:537‑45.

4. Ferreira C, Poretti A, Cohen J, Hamosh A, Naidu S. Novel 
TUBB4A mutations and expansion of the neuroimaging phenotype 
of hypomyelination with atrophy of the basal ganglia and 
cerebellum (H‑ABC). Am J Med Genet A 2014;164:1802‑7.

5. Lu Y, Ondo Y, Shimojima K, Osaka H, Yamamoto T. A novel 
TUBB4A mutation G96R identified in a patient with hypomyelinating 
leukodystrophy onset beyond adolescence. Hum Genome Var 
2017;4:17035.

6. Erro R, Hersheson J, Ganos C, Mencacci NE, Stamelou M, Batla A, 
et al. H‑ABC syndrome and DYT4: Variable expressivity or pleiotropy 
of TUBB4 mutations? Mov Disord 2015;30:828‑33.

7. Hamilton EM, Polder E, Vanderver A, Naidu S, Schiffmann R, Fisher K, 
et al. Hypomyelination with atrophy of the basal ganglia and cerebellum: 
Further delineation of the phenotype and genotype‑phenotype 
correlation. Brain 2014;137:1921‑30.

8. Blumkin L, Halevy A, Ben‑Ami‑Raichman D, Dahari D, Haviv A, 
Sarit C, et al. Expansion of the spectrum of TUBB4A‑related disorders: 
a new phenotype associated with a novel mutation in the TUBB4A 
gene. Neurogenetics 2014;15:107‑13. doi: 10.1007/s10048‑014‑0392‑
2. Erratum in: Neurogenetics 2014;15:115. 

9. Simons C, Wolf NI, McNeil N, Caldovic L, Devaney JM, Takanohashi A, 
et al. A de novo mutation in the β‑tubulin gene TUBB4A results in the 
leukoencephalopathy hypomyelination with atrophy of the basal ganglia 
and cerebellum. Am J Hum Genet 2013;92:767‑73.

10. Wilcox RA, Winkler S, Lohmann K, Klein C. Whispering dysphonia in 
an Australian family (DYT4): A clinical and genetic reappraisal. Mov 
Disord 2011;26:2404‑8.

This is an open access journal, and articles are distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, tweak, and build 
upon the work non‑commercially, as long as appropriate credit is given and the new creations are 
licensed under the identical terms.

DOI: 10.4103/aian.aian_952_21

Submitted: 31‑Oct‑2021 Revised: 02‑Jan‑2022 Accepted: 14‑Jan‑2022  
Published: 20‑Apr‑2022

Video available on: www.annalsofian.org

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 × 150 mg) and clonazepam (2 mg) treatments failed to 
improve the tremor; however, oral biperiden 2 × 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.[1] 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.[1,2] Efferent fibers of the 

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.[3] 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.[4] 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.[5]

However, we know that many of the cases have normal 
dopaminergic neuroimaging results.[6] 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.[7] Another interesting point regarding 
the pathophysiology of Holmes tremor is its specific feature of 

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
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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.[4] Remarkably, the radiological appearance of 
inferior olivary degeneration is often seen several months after 
the original insult as well.[1] 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.[1,8]
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Increased ICP as the First Sign of Pediatric-Onset Multiple 
Sclerosis: A Case Report and Brief Review of the Literature

Sir,
Pediatric‑onset multiple sclerosis (POMS) is a demyelinating 
disease manifesting in children aged <18 years and represents 
3–5% of all multiple sclerosis (MS) cases.[1,2] The association 
between intracranial hypertension and demyelinating disease 
dates back to 1994.[3] A wide range of pathological conditions 
from sinusitis to brain lesions can lead to increased intracranial 
pressure (ICP) in pediatric patients.[4] Although increased ICP 
has been reported in adult MS, there has been only one such 
case in pediatric MS.[3,5] In the present article, we report a 
previously healthy child that presented with increased ICP as 
the first sign of POMS.

A 12‑year‑old Caucasian girl presented to the Accident and 
Emergency Department complaining of progressive blurry vision, 
intermittent frontal headache, and malaise gradually deteriorating 
for the past 20 days. Ten days earlier, she had been examined 
by an ophthalmologist who assessed her vision and performed 

a fundoscopy that revealed bilateral papilledema, suggestive of 
increased ICP. A brain magnetic resonance imaging (MRI) was 
performed which showed sinusitis that was treated with a 10‑day 
course of clarithromycin and steroid nasal spray.

At presentation, the neurological examination was 
unremarkable, a repeat fundoscopy showed persistent 
bilateral papilledema and repeat brain MRI demonstrated 
edema of the lining of the sphenoid sinus, mild subarachnoid 
space dilatation around the optic nerve, and white matter 
abnormalities, with one left brainstem T2‑bright focus 10 mm 
in diameter [Figure 1] and no gadolinium‑enhancing lesions. 
There was no hydrocephalus. Her clinical and imaging 
findings were not compatible with sinus venous thrombosis, 
and magnetic resonance venography was not obtained. 
Lumbar puncture showed an opening pressure of 42 cm H2O. 
Cerebrospinal fluid (CSF) examination was normal, showing 
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