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Introduction: Spinocerebellar ataxia type 3 (SCA3), also known as Machado-Joseph disease, is the most common
spinocerebellar ataxia (SCA) worldwide. SCA3 presents with cerebellar ataxia in association with pyramidal
signs, peripheral amyotrophy, nystagmus, ophthalmoparesis, fasciculations of the face and tongue, dystonia and
parkinsonism. Oromandibular dystonia (OMD) with facial grimacing (FG) in SCA3 has seldom been reported in
the literature and in series of SCA3 patients.

Methods: We evaluated 104 patients with SCA (59 patients with SCA3, 20 with SCA2, 20 with SCA7 and 5 with
SCA6) and assessed dystonia frequency and types.

Results: Thirteen cases of SCA3, one of SCA2 and two of SCA7 had dystonia. OMD in the form of FG was present
in seven SCA3 patients (11.9%). Patients with FG were significantly younger, had earlier disease onset and a
significantly higher CAG repetition length when compared to the SCA3 sample. Parkinsonism, dysphagia and
pyramidal signs were significantly more frequent in the FG group than the non-FG group of the SCA3 sample.
Conclusion: Patients with SCA3 presenting with FG are younger, with earlier disease onset and higher CAG
repetition length. They present with parkinsonism, dysphagia and pyramidal signs more frequently than SCA3

patients without FG.

1. Introduction

Spinocerebellar ataxia type 3 (SCA3) or Machado-Joseph disease is
the most common spinocerebellar ataxia (SCA) worldwide and is
caused by a CAG repeat expansion at exon 10 of the ATXN3 gene, lo-
cated on chromosome 14q32.1. SCA3 presents with cerebellar ataxia in
association with pyramidal signs, peripheral amyotrophy, extra-
pyramidal signs and ophthalmoparesis. Extra-cerebellar and non-motor
symptoms are now widely recognized in this condition [1-3].

Oromandibular dystonia (OMD) is the second most frequent cranial
dystonia with involvement of the lips, jaws and tongue, causing in-
voluntary mouth closure or opening, deviation of the jaw and tongue
movements. When the OMD predominantly affects muscles around the
mouth, a pattern of facial grimacing (FG) may occur. There are many
possible etiologies for OMD, including secondary processes such as
drug-induced, post-anoxic, vascular and head injury-related [4,5].

In this paper, we report the frequency of OMD with FG in a large
series of SCA patients, videotaped the phenomena in six individuals
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with SCA3, and compared the clinical correlates of SCA3 patients with
FG to those without this pattern of OMD.

2. Methods

One hundred and four patients with clinically and genetically con-
firmed SCAs (59 with SCA3, 20 with SCA2, 20 with SCA7 and five with
SCA6) were prospectively evaluated at the Federal University of Sao
Paulo from 2015 to 2017. Age at onset and disease duration was
documented and ataxia severity was quantified using the Scale for
Assessment and Rating of Ataxia (SARA) and the International
Cooperative Ataxia Rating Scale (ICARS). OMD was defined as a cranial
segmental dystonia of the lips, jaw and tongue, causing involuntary
mouth closure or opening, deviation of the jaw, tongue movements or
any combination of these due to repetitive or sustained spasms of
masticatory, facial or lingual muscles. FG was diagnosed when OMD
predominantly involved the risorius, orbicularis oris and levator anguli
oris. We compared clinical data and CAG repetition length in SCA3
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individuals with and without FG.

Statistical analysis was performed using Statistical Package for the
Social Sciences (SPSS) version 18. Differences were considered sig-
nificant when p < .05. We employed Mann-Whitney test for con-
tinuous variables and Fisher test for categorical variables. Local ethics
committee approved this study.

3. Results

The demographic and molecular data from all subgroups of the
sample is shown on Table 1. Dystonia was present in one case of SCA2
(5%), thirteen individuals with SCA3 (22%), and two with SCA7 (10%).
Patients with SCA6 did not have any form of dystonia. The patient with
SCA2 had severe cervical dystonia, while the two patients with SCA7
had generalized dystonia affecting cervical, truncal and appendicular
muscles. Among those with SCA3, 12 had multifocal involvement (five
with bilateral lower limb dystonia, three with OMD and bilateral lower
limb dystonia, two with OMD and all four limbs dystonia and one with
OMD, cervical dystonia and bilateral upper limbs dystonia) and one had
focal dystonia (OMD). In total, seven patients with SCA3 (11.9%) had
OMD presenting with FG (Supplementary Video 1). Table 2 summarizes
clinical and demographic evaluation according to the presence or ab-
sence of FG. Patients with FG were significantly younger, had earlier
disease onset and a significantly higher CAG repetition length than
patients without FG. Parkinsonism, dysphagia and pyramidal signs
were significantly more frequent in the FG group. Two patients were
treated with botulinum toxin. Despite improvement in the dystonia,
they subsequently developed prominent dysphagia. One of them ulti-
mately had to undergo percutaneous gastrostomy, which was removed
after three months.

4. Discussion

In this series, dystonia was more frequent in patients with SCA3 than
in those with SCA2, SCA6 and SCA7. FG only occurred in SCA3, and was
associated with younger age, earlier disease onset, higher number of CAG
repetitions, parkinsonism, dysphagia and pyramidal signs.

Previous studies have shown that dystonia is frequent in SCA3 pa-
tients [6] and associated with earlier age of disease onset and higher
CAG expansions [7,8]. In the largest Brazilian sample with SCA3 pa-
tients published to date [7], involving 381 patients, dystonia occurred
in 14 patients (3.2%). Three of them had OMD. In another sample of 75
patients with SCA3 [8], dystonia was present in 21 (28%) and asso-
ciated with earlier age of onset and larger CAG expansion. Two out of
these 75 patients had FG, but blepharospasm and foot inversion were
the most common dystonic phenotypes. In a cohort of 85 patients with
SCAs 1, 2 and 3, extrapyramidal features occurred in 41 individuals
(48.2%), of which 17 had SCA2 (60.7%), nine had SCA3 (52.9%) and
15 had SCA1 patients (37.5%) [9]. Dystonia was present in 13 out of
the 85 cases (15.2%); more often in SCA2 (17.9%) and SCA3 (17.6%)
than in SCA1 (12.5%). One patient with SCA2 and two with SCA1 had
FG, but none of the SCA3 individuals displayed this feature. The authors
did not find significant differences in the number of CAG repeats of the
abnormal allele between those with and without extrapyramidal fea-
tures [9].

Table 1
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Table 2
Comparison between the groups of patients with and without facial grimacing.
No facial grimacing  Facial grimacing p
(N =52) WN=7)
Age (mean * SD) 48.19 + 11.18 31.86 = 7.34 < 0.001*
Age of onset 37.69 + 10.16 25.57 + 4.46 0.001*
(mean + SD)
Disease duration 10.50 = 6.49 8.14 + 4.88 0.293"
(mean * SD)
Alelle 1 (mean + SD) 20.64 = 4.15 23.80 = 1.30 0.122%
Alelle 2 (mean + SD) 71.17 + 4.48 74.60 + 1.67 0.018*
ICARS (mean * SD) 36.02 £ 15.93 42.86 = 16.64 0.301*
SARA (mean *+ SD) 11.74 = 6.04 14.36 = 7.75 0.512%
Gender (M/F);% 22/30; 57.70% 4/3; 42.85% 0.69"
Female
Ophthalmoparesis N 42 (84%) 5 (71.43%) 0.59"
(%)
Collier sign N (%) 14 (29.17%) 4 (57.15%) 0.20"
Amyotrophy N (%) 10 (19.2%) 4 (57.1%) 0.062"
Neuropathy N (%) 41 (85.41%) 6 (85.71%) 1.00°
Parkinsonism N (%) 12 (25%) 7 (100%) < 0.001™

< 0.001>
0.031>

6 (85.71%)
5 (71.43%)

Pyramidal signs N (%)
Dysphagia N (%)

14 (29.17%)
12 (26.67%)

M: Male; F: Female; ICARS: International Cooperative Rating Scale; SARA: Scale
for the Assessment and Rating of Ataxia; SD: standard deviation. Collier sign:
bilateral or unilateral eyelid retraction; Neuropathy was defined by the pre-
sence of decreased vibration sense and reduced deep tendon reflexes in the
lower limbs with or without distal amyotrophy; Parkinsonism was defined by
the presence of bradykinesia combined with rigidity; Pyramidal signs were
characterized by spasticity and/or hyperreflexia and/or Babinski sign.

* Statically significant.

? Mann-Whitney test.

b Fisher test.

The number of trinucleotides repeats could explain the low fre-
quency of dystonia in our cohort of SCA2 patients. Among our cases
the mean CAG repeats was 40.3. Correspondingly, a study of SCA2
phenotypes indicates that a median of 40 is associated with absence
of dystonia [10]. Moreover, in a series of 110 patients, the mean CAG
repeats in those without and with dystonia were 40.3 and 42.9, re-
spectively [11]. The frequency of dystonic features is poorly char-
acterized in SCA7, but craniocervical dystonia was reported in in-
dividuals with 44-67 CAG repeats [12] and a proband with 42
repeats manifested writer's cramp [13]. SCA6 rarely presents with
dystonia.

Coutinho and Andrade [14] have systemized the clinical presenta-
tion of SCA3 into 3 main types. Type 1 or Joseph type is characterized
by ataxia, external ophthalmoplegia, and pyramidal and extra-
pyramidal signs. It has an early age at onset (mean of 24.3 years) and
rapid progression. Type 2 or Thomas type displays ataxia and external
ophthalmoplegia with or without pyramidal and extrapyramidal signs,
peripheral neuropathy and intermediate age at onset (mean of
40.5 years). Type 3 or Machado type exhibits ataxia, external oph-
thalmoplegia, peripheral neuropathy with or without mild pyramidal
and extrapyramidal signs and late age at onset (mean of 46.8 years).
Given the earlier onset and marked extrapyramidal signs, all seven
patients with SCA3 of our series who presented with FG can be

Demographic and molecular data of all subgroups of spinocerebellar ataxia patients.

SCA type  Number of patients  Female sex (%) Mean age at onset (range)  Mean age (range)  Mean disease duration (range)  Mean number of CAG repeats (range)
2 20 50 32.6 (15-50) 43.6 (26-65) 11.0 (1-26) 40.3 (34-46)
3 59 56 36.2 (29-47) 46.2 (34-58) 10.2 (4-16) 71.6 (67-76)
6 5 100 57.2 (50-70) 71.8 (58-90) 14.6 (2-25) 22.0 (18-24)
7 20 60 28.5 (10-51) 33.0 (13-56) 5.4 (1-15) 50.3 (41-67)
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classified as type 1. We noted a very high prevalence of parkinsonism
(100%) and pyramidal signs (85.7%) in SCA3 patients with FG as
compared to the SCA3 patients without FG (25% and 29.1%, respec-
tively).

The presence of movement disorders in patients with SCA is a pre-
sumed sign of degeneration of other brain areas in addition to the
cerebellum [15]. In a volumetric magnetic resonance imaging study,
Nunes et al. [8] identified atrophy in the pre- and paracentral cortices
and disproportionally atrophic thalami, cerebellar white matter and
ventral diencephalon in SCA3 patients with dystonia when compared to
those without it.

We conclude that FG is associated with younger age, lower age at
disease onset, higher CAG repeats and other neurological manifesta-
tions, namely dysphagia, parkinsonism and pyramidal signs. SCA3
should be included among the other etiologies of neurodegenerative
diseases presenting OMD with FG, such as progressive supranuclear
palsy, multiple system atrophy, corticobasal degeneration, Wilson's
disease, neuroacanthocytosis, neuroferritinopathy, neurodegeneration
with brain iron accumulation, Lesch-Nyhan syndrome, GM3 gang-
liosidosis, Niemann-Pick disease Type C and hypermanganesemia with
dystonia, polycythemia and cirrhosis. Other authors possibly did not
use FG when describing lower face dystonia in SCA, which would ex-
plain a lower incidence of this feature in previous series of SCA3 pa-
tients.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jns.2019.01.001.
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