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Spasmodic dysphonia as a presenting symptom of spinocerebellar

ataxia type 12
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Abstract

Autosomal dominant spinocerebellar ataxia (SCA) type 12 is a rare SCA characterized by a heterogencous phenotype. Action
tremor of the upper limbs is the most common presenting sign and cerebellar signs can appear subsequently. In many cases, minor
signs, like dystonia, can be predominant even at onset. Laryngeal dystonia (spasmodic dysphonia) has been observed only in one
case of SCA12 and never reported at disease onset. We present a 61-year-old female who developed spasmodic dysphonia
followed by dystonic tremor and subsequent ataxia diagnosed with SCA12. Thus, spasmodic dysphonia can be a presenting

symptom of SCA12.
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Introduction

Autosomal dominant spinocerebellar ataxia (SCA) type 12 is
arare SCA due to a CAG expansion (>51 CAG) in the non-
coding 5’ region of the PPP2R2B gene [1], which encodes a
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brain-specific regulatory subunit of the heterotrimeric serine/
threonine phosphatase PP2A, implicated in the regulation of
many cellular processes that involve protein phosphorylation:
cell growth and differentiation, DNA replication, cellular mor-
phogenesis and cytokinesis, regulation of kinase cascades, ion
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channel function, neurotransmitter release, microtubule as-
sembly, and apoptosis [2]. SCA12 has been firstly described
in an American family of German descent and subsequently in
a cluster of families from Northern India [1]. In 2010,
Brussino et al. reported cases of SCA12 from two families
coming from the city of Ferrara, in northeast of Italy [3].
Action tremor can be the presenting and most common sign
at disease onset in SCA 12, as opposed to other types of SCAs,
in which ataxia often predominates at the beginning [4]. The
age of onset ranges between 8 and 55 years but seems to
cluster primarily between the third and fifth decades of life.
During the disease course, mild cerebellar dysfunction,
hyperreflexia, parkinsonian features, dystonia, psychiatric
symptoms, and dementia can appear [5]. Spasmodic dyspho-
nia has been observed only in one case of SCA12 [6] but not
reported at disease onset. Here, we present a 61-year-old fe-
male who developed spasmodic dysphonia followed by dys-
tonic tremor and subsequent ataxia in which a pathogenic
CAG repeat length in the SCA12 gene was found.

Case description

A 61-year-old woman born in Ferrara province developed at
the age of 50 years alteration of voice followed by head dys-
tonic tremor. Few years later, she developed gait instability
and ataxia. Later on, cognitive deterioration and depression
appeared. Her paternal aunt died from an unspecified neuro-
degenerative disorder and two first-degree cousins developed
a similar condition in their fifties. Genetic analyses for SCA1,
SCA2, SCA3, and SCA6 were negative. The proband’s neu-
rological examination showed irregular dystonic tremor of the
head and postural and intentional tremor of the upper limbs,
mild left dysmetria during finger-to-nose testing and diffuse
hyperreflexia. Stance and gait were characterized by instabil-
ity, wide-based stance, and impossibility to perform tandem
gait (Video). A brain MRI revealed generalized cortical and
milder subcortical atrophy, particularly evident in the cerebel-
lum and anterior-posterior diameter of the midbrain (Fig. 1a—
¢). Neuropsychological assessment showed executive and at-
tentive function impairment, with deficit of learning skills for
verbal and spatial material, attention, and logic processing.

Speech evaluation

Speech evaluation based on analysis of sustained phonation,
diadochokinesis with repetition of alternated syllables (pa-ta-
ka), spontaneous speech, reading, and count 1 to 20 was per-
formed. Perceptual and acoustic analysis was acquired by
means of the open-source Praat software® [7]. Evaluations
were made at a silent voice conversation intensity (<50 dB
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of background noise) and each evaluation was recorded using
a microphone maintained at 20 cm from the patient’s lips.

Genetic analysis

Given the clinical presentation, the family history suggesting
an autosomal dominant familiarity, the provenience of the
patient, and the peculiar finding of spasmodic dysphonia,
CAG repeat length in the PPP2R2B gene was tested.

Results
Speech analysis

Perceptual analysis of spontaneous speech showed intermit-
tent voice breaks, strained voice, and dysfluent effortful
speech with word break or difficult to start. Involuntary dis-
ruption of phonation resulted from an instability of activity in
adductor muscles [8]. The perceptual analysis of sustained
phonation was comparable and revealed a reduction on
phonatory duration with blockages, hard glottal attacks,
strain-strangled voice quality, and breathiness. The patient
could not produce sustained phonemic vowel-like sounds or
voluntary change voice fundamental frequency (Fig. 1d, e).
We analyzed the main acoustic parameters correlated with
spasmodic dysphonia, including standard deviation of the fun-
damental frequency (FOSD), jitter, shimmer, fraction of local-
ly unvoiced frames (the fraction of pitch frames that are ana-
lyzed as unvoiced), number of voice breaks, degree of voice
breaks, and the total duration of the breaks between the voiced
parts of the signal, divided by the total duration of the ana-
lyzed part of the signal [9—11]. Furthermore, the maximum
time phonation and harmonic-to-noise ratio [12] were ana-
lyzed. Acoustic analysis showed some of the known acoustic
parameters associated with spasmodic dysphonia, such as
high values of FOSD, high level of jitter and shimmer, and
low HNR with increased noise energy and deterioration of
harmonic structure [13]. The present findings were in agree-
ment with previous studies in that phonatory breaks, high
value of FOSD reflecting laryngeal instability, and aperiodicity
are major aberrant acoustic events related to the overadduction
of the vocal folds in adductor spasmodic dysphonia [9, 10].

Genetic results
Genetic analysis was performed and revealed heterozygosity

for an expanded allele with 61 CAG repeats confirming the
diagnosis of SCA12.
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Visible part 9117781 seconds 9117781

Total duration 9.117781 seconds

-0.7208
5000 Hz/

o Visible part 20.571409 seconds 20571409

Total duration 20671408 seconds

Fig. 1 a—c 3-T brain MRI shows evidence of supra- (a, b) and
infratentorial (b, ¢) volume loss. d, e Acoustic analysis of spontaneous
speech (e) and sustained phonation (d), performed with Praat software®.
The upper window represents the waveform diagram; the horizontal scale
represents time, while vertical scale represents sound pressure. The lower
window represents the signal spectrogram; the vertical direction

Clinical data

Treatment with trihexyphenidyl (4 mg/day) was started and
determined partial amelioration of head and upper limb tremor
and spasmodic dysphonia. To date, after 12-month follow-up,
the patient’s conditions were unchanged with a persistent
symptomatic effect of trihexyphenidyl on dystonic tremor
and speech alterations.

Discussion

Compared with other SCAs, SCA12 is characterized by phe-
notypic variability. A low-frequency (3 Hz) postural and ki-
netic tremor of the upper limbs is usually the first manifesta-
tion and can be more evident during activities requiring fine
motor coordination, such as writing or object manipulations
[5]. The tremor is slowly progressive and tends to increase in
amplitude and distribution, involving the head and neck over
the course of a decade. Cerebellar dysfunction tends to be
limited to upper limb dysmetria, oculomotor abnormalities,
broad-based stance, and difficulty to perform tandem gait

represents frequency, while the horizontal direction represents time.
Yellow line shows the variation of signal intensity; blue line indicates
pitch variations. The analysis revealed frequent voice breaks, strained
and dysfluent effortful speech production consistent with spasmodic ad-
ductor dysphonia

[5]. During disease progression, SCA12 patients can also
manifest hyperreflexia with reappearance of primitive re-
flexes, dementia, and psychiatric symptoms like anxiety or
depression [1]. A significant phenotypic heterogeneity has
been observed in patients from different ethnic backgrounds
[5]. Signs of parkinsonism are more frequent in the American
court, while facial myokymia, axial dystonia, and a subclinical
sensory or sensory and motor neuropathy have been described
specifically in Indian courts [1]. In many cases, uncommon
signs, like dystonia, can be predominant even at onset, making
the diagnosis challenging. Dystonia can affect upper limbs,
neck, face, and larynx, causing spasmodic dysphonia [14].
Among genetically determined dystonias characterized by la-
ryngeal involvement, differential diagnosis includes DY T-
ANO3 (DYT24), KMT2B, DYT-GNAL (DYT25), DYT-
TUBB4A (DYT4), and DYT-THAP1 (DYT6) with striking
laryngeal involvement [14]. Among the SCAs, spasmodic
dysphonia has been described in SCA20 [15] and in SCA2
[16]. Spasmodic dysphonia in SCA12 has been described only
in one patient by Ganos et al. [6] as a sign that developed late
during the disease progression. In our case, spasmodic dys-
phonia was the presenting symptom and we were able to better
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characterize it thanks to the perceptive and acoustic speech
analysis. This clinical-instrumental approach allowed us to
gain a better understanding of the patient’s clinical phenotype
and to target more accurately the genetic analysis. In conclu-
sion, spasmodic dysphonia can be a presenting symptom of
SCA12. Therefore, if laryngeal dystonia is the onset of a pro-
gressive clinical picture that includes other additional features,
such as cerebellar dysfunction, hyperreflexia, parkinsonism,
psychiatric symptoms, or dementia, it is indicated to think
about spinocerebellar ataxia and adopt a multidisciplinary ap-
proach, in order to better define it and guide further
investigations.
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