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9-year-old girl with TUBB4A dystonia
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Abstract

Whispering dystonia, also known as DYT-TUBB4A, is characterized
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by laryngeal dystonia and is linked to upper limb dystonia, cervical
dystonia, and frequent generalization. Mutations in the TUBB4 gene,
which codes for a tubulin that is expressed in neurons, have been iden-
tified as the root cause of whispering dysphonia. Magnetic Resonance
Imaging and genetic testing are used to diagnose diseases. Treatment
options for the condition include Deep Brain Stimulation (DBS) and
pharmacotherapy. We will go through the case history of a 9-year-old
kid who had trouble speaking and walking. The patient was identified
as having Dystonia Type 4 (DYT4) after undergoing several tests. The
existence of such patients suggests that dystonia may be the result of
de novo mutations, which should be considered in the differential diag-
nosis of other patients exhibiting the aforementioned symptoms.
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Abbreviations: DYT4: Dystonia Type 4; MRI: Magnetic Resonance
Imaging; DBS: Deep Brain Stimulation; H-ABC: Hypomyelination With
Atrophy of The Basal Ganglia And Cerebellum Syndrome; WES: Whole
Exome Sequencing; DTR: Deep Tendon Reflex; GPi: Globus Pallidus Pars

Interna.

Introduction

Parker originally identified hereditary whispering dyspho-
nia, subsequently known as DYT4, in an Australian family with
20 affected family members in 1985 [1]. DYT4 is an autosomal
dominant leukodystrophy that manifests in the second to third
decade and is characterized by segmental or generalized dysto-
nia with prominent spasmodic dysphonia and Hypomyelination
With Atrophy Of The Basal Ganglia And Cerebellum Syndrome
(H-ABC) [2]. Developmental delay, a range of extrapyramidal
movements, ataxia, progressive spastic tetraplegia, and sei-
zures are all features of this uncommon, sporadic disorder [3].

In 2013, a heterozygous missense mutation, c.4C>G; p.R2G,
in exon 1 of the TUBB4A gene was found to be the cause of
the condition among members of the original family by two dif-
ferent research teams almost simultaneously [4,5]. The gene
TUBB4A on chromosome 19p codes for beta-tubulin 4A, a tu-

bulin that is expressed in neurons [5], which is a crucial part of
microtubules, which make up the cytoskeleton and perform a
variety of biological functions [6].

Here, we describe a patient who presented with progressive
gait and speech impairment, and the diagnosis of DYT4 was
confirmed by the MRI and Whole Exome Sequencing (WES).

Case presentation

Our patient is a 9-year-old girl who complains of progressive
gait and speech impairments. She doesn’t have any difficult la-
bor history, familial history, or head trauma. She had normal
developmental milestones until the age of 3 years.

Her parents noticed difficulty in running and stuttering after
a few minutes of speaking. Since the age of 6, she has not been
able to stand and walk independently. She passed the first year
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of school in a public school without learning problems, but in
the following year, abnormal movement in the upper limb con-
strained her from holding a pen and writing. So she was sent to
a special school, and again, the severity of her hand dystonia led
to dropout. During the physical examination, she didn’t have
any cognitive impairment. She had generalized dystonia. The
extension of dystonia to the lower limb had led to a spacial gait
called the “hobby horse gait.” She also had laryngeal dystonia,
pes cavus deformity, and a brisk Deep Tendon Reflex (DTR). She
wasn’t able to stand and walk independently.

On the brain MRI, there was a Dandy Walker variant anomaly
(Figure 1), an intensity change in the basal ganglia, and scat-
tered white matter hyperintensities (Figure 2). The WES was
done and revealed a TUBB4A mutation. She was prescribed le-
vodopa, carbidopa, and occupational therapy.
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Figure 1: Hypoplasia of the vermis with normal posterior fossa size
\\(Dandy-WaIker variant).
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Figure 2: Intensity change in the basal ganglia with scattered white
matter hyperintensities.
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Discussion

DYT4 follows an autosomal dominant mode of inheritance
with seemingly high penetrance based on the lack of unaffected
obligate carriers and a high number of affected individuals in
large sibling groups [5]; however, there is no family history in
the mentioned patient, and genetic counseling should be done
again for mosaicism and de novo mutations, which the family
disagree. Pizzino et al [7], in a study in 2014, describe novel de
novo mutations in TUBB4A in 5 patients with hypomyelinating
leukodystrophy who lack the full complement of features as-
sociated with H-ABC.

According to recent studies, the treatment of dystonia with
Globus Pallidus Pars Interna (GPi) DBS has had favorable effects
[8-10]. Also, few drugs, such as propranolol and tetrabenazine,
as well as alcohol consumption, have been effective in the treat-
ment of DYT4 [8]. We also suggested DBS for the raised case,
but the family disagree. In conclusion TUBB4A mutations are ex-
ceedingly rare cause of dystonia. DYT4 has an autosomal domi-
nant inheritance pattern and often presents in second to third
decade of life. The best symptomatic treatment is DBS with es-
timated efficacy of 40%.
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