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Abstract
Introduction
Spinocerebellar ataxias (SCAs) denote a heterogeneous group of hereditary neurodegenera-
tive disorders, most commonly presenting in adulthood. Nevertheless, few entities have their 
onset in childhood, including SCA type 29 (SCA29). It is associated with dominant pathogenic 
variants in the ITPR1 gene, which encodes a calcium channel essential for Purkinje cell func-
tion. Clinically, SCA29 is characterized by early-onset cerebellar ataxia, global motor delay, 
and infantile muscular hypotonia.
Aim
The aim of this case report is to present detailed clinical and therapeutic management of an 
individual affected with SCA29.
Materials and methods
The patient is a 5-year-old boy born at term after an uneventful pregnancy. From infancy, 
he exhibited hypotonia, delayed attainment of milestones, and reduced responsiveness to 
visual stimuli. Since the age of 4 years, he has been walking only with bilateral support. 
The patient’s cognitive development is normal, speech is inadequate for the age, dysarthric. 
Magnetic resonance imaging revealed cerebellar hypoplasia, a significant feature of SCA29. 
Trio-based whole exome sequencing identified a pathogenic heterozygous missense variant 
in the ITPR1 gene: c.722G>A p.(Arg241Lys). The variant was absent from both parents, con-
firming its de novo character. Genetic testing combined with clinical findings led to a diag-
nosis of SCA29.
Conclusions
SCA29 is an ultra-rare disorder, which clinical manifestation overlaps with various other 
neurological entities, posing difficulties in differential diagnosis. Genetic analysis should be 
considered in any child exhibiting signs of ataxia of unknown etiology. Early diagnosis is of 
particular importance, as timely implemented interprofessional rehabilitation may enhance 
the children’s development and facilitate access to patient support groups.
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Streszczenie
Wprowadzenie 
Ataksje rdzeniowo-móżdżkowe (SCA) to zróżnicowana grupa dziedzicznych chorób neurode-
generacyjnych, które najczęściej ujawniają się w wieku dorosłym. Jednakże, niektóre z nich, 
w tym SCA29, mają swój początek już w dzieciństwie. Choroba ta jest spowodowana przez 
dominujące warianty patogenne w genie ITPR1, który koduje kanał wapniowy o wysokiej 
ekspresji w komórkach Purkinjego. Klinicznie SCA29 charakteryzuje się wczesną ataksją 
móżdżkową, globalnym opóźnieniem ruchowym i hipotonią mięśniową w okresie niemow-
lęcym.
Cel 
Celem niniejszego opisu przypadku jest przedstawienie szczegółowego opisu klinicznego 
oraz postępowania rehabilitacyjnego u pacjenta z SCA29. 
Materiały i metody
Pacjent to 5-letni chłopiec, urodzony o czasie z ciąży przebiegającej bez powikłań. Od okre-
su niemowlęcego występowała u niego hipotonia, opóźnione osiąganie kolejnych etapów 
rozwoju oraz ograniczona reakcja na bodźce wzrokowe. Od 4. roku życia chodzi wyłącznie 
z obustronną asekuracją. Rozwój funkcji poznawczych pacjenta jest prawidłowy, mowa dy-
zartryczna. Rezonans magnetyczny wykazał atrofię móżdżku, co jest istotną cechą SCA29. 
Sekwencjonowanie całego eksomu metodą trio zidentyfikowało patogenny heterozygotyczny 
wariant zmiany sensu w genie ITPR1: c.722G>A p.(Arg241Lys). Wariant ten nie występował 
u żadnego z rodziców, co potwierdza jego charakter de novo. Wynik badania genetycznego 
w korelacji z badaniami klinicznymi pozwolił na postawienie diagnozy SCA29.
Wnioski
SCA29 jest ultrarzadkim zaburzeniem, którego objawy kliniczne pokrywają się z objawami 
innych schorzeń neurologicznych, utrudniając przeprowadzenie diagnostyki różnicowej. 
U każdego dziecka wykazującego objawy ataksji o nieznanej etiologii należy rozważyć prze-
prowadzenie badań genetycznych. Wcześnie postawiona diagnoza ma szczególne znaczenie, 
ponieważ szybko wdrożona interdyscyplinarna rehabilitacja może poprawić rozwój dziecka 
i umożliwić uzyskanie dostępu do grup wsparcia dla pacjentów.

Słowa kluczowe: ataksja rdzeniowo-móżdżkowa o wczesnym początku, gen ITPR1, SCA29, 
hipoplazja móżdżku

Introduction
Spinocerebellar ataxias (SCAs) are a clini-
cally and genetically heterogeneous group 
of hereditary neurodegenerative disorders, 
mostly inherited with an autosomal dom-
inant pattern. The estimated frequency  
of occurrence of these conditions is be-
tween 2 and 7 per 100,000 people [1]. SCAs 
encompass a wide spectrum of over 40 dis-
tinct types of the condition, each exhibiting 
unique characteristics in terms of pathogen-
esis, demographics, and clinical manifesta-
tions [2]. The presentation of symptoms may 

vary depending on the specific SCA sub-
type, with patients potentially exhibiting 
additional neurological or non-neurological 
symptoms [3]. The most prevalent forms in-
clude motor development with gait ataxia 
and incoordination, dysarthric speech, nys-
tagmus or ophthalmoplegia, and cognitive 
impairment [4]. The treatment of SCAs in-
volves a combination of symptomatic phar-
macotherapy and a range of rehabilitation 
methods, including speech therapy, physio-
therapy based on coordination and balance 
exercises, and psychotherapy [5].
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The diagnosis of SCA is made through 
a range of methods, including interviews, 
neurological examinations, genetic testing, 
and magnetic resonance imaging (MRI) scans. 
The most challenging aspect of this process 
is the execution of a proper neurological ex-
amination, which involves the assessment 
of key ataxia symptoms, specifically posture 
and gait, kinetic function, speech, and ocu-
lomotor function [6]. One of the methods of 
evaluating them is by implementing ataxia 
scales, such as the International Cooperative 
Rating Scale or the Scale for the Assessment 
and Rating of Ataxia. The employment of 
such scales assists in the process of objecti-
fication during the assessment [7]. Although, 
they can truly support in diagnostics, the 
scores have their limitations. These assess-
ment tools are non-linear scales that assign 
differential weighting to individual ataxic 
manifestations. Patient performance may 
vary depending on several factors, including 
circadian influences, and the assessments re-
tain a degree of examiner subjectivity [6].

The majority of cases are linked to an  
expansion of polyglutamine tracts through  
cytosine–adenine–guanine repeats [8]. Never
theless, some subtypes have been observed 
to result from non-polyglutamine tract ex-
pansion or point mutations [9]. SCA type 
29 (SCA29) is an ultrarare autosomal domi-
nant condition that arises from point muta-
tions, predominantly missense variants, in  
the ITPR1 gene. The encoded protein corre-
sponds to the inositol 1,4,5-trisphosphate 
receptor type 1, an endoplasmic reticulum- 
localized, ligand-gated calcium channel that 
plays a pivotal role in intracellular signal-
ling pathways [10]. The encoded channel is 
abundantly expressed in Purkinje cells, 
where its activity is essential for the proper 
development and maintenance of cerebellar  
function [11].

The clinical manifestations of SCA29 are 
characterized by early-onset cerebellar atax-
ia,delayed acquisition of motor milestones, 
and infantile muscular hypotonia [12]. 

MRI consistently demonstrates cerebellar 
hypoplasia. Notably, the disorder exhibits 
a non-progressive or minimally progressive 
clinical course, in contrast to the allelic con-
dition SCA type 15 (SCA15) [11]. Further data 
and scientific reports remain necessary in 
order to precisely delineate the characteris-
tics and epidemiology of SCA29, in spite of  
the infrequency of this particular condition. 

Aim
The aim of this case report is to present de-
tailed clinical and therapeutic management 
of an individual affected with SCA29.

Patient, methods and results
The Polish patient, a boy of Caucasian or-
igin born in July 2020 from his mother’s 
first pregnancy, was delivered at 39 weeks 
of gestation. He weighed 3820 grams at 
birth and scored 10 on the Apgar scale. Both  
the pregnancy and the perinatal period were 
uneventful. Shortly after birth, a transfonta-
nellar ultrasound revealed hypoplasia of the 
posterior brain structures. Physical exam-
ination also indicated muscle hypotonia in  
the shoulder and hip girdles.

During his first year of life, his develop-
mental delay became increasingly evident. 
By the age of 5 months, he demonstrated 
impaired visual tracking of objects, and by 
the age of 10 months, he still had poor head 
control. An ophthalmological assessment 
revealed a poor visual response. Neurologi-
cally, he presented with global motor devel-
opmental delay, decreased muscle tone and 
myoclonic movements.

Further follow-up visits in 2022 continued 
to reveal delayed attainment of developmen-
tal milestones. At 16 months, a boy could only 
sit with support and was able to say a few 
words. He began articulating simple words 
around 18 months. However, speech devel-
opment remained slow. By 19 months, he 
could sit independently and began to point 
with his fingers. A physical examination 
identified dolichocephaly, a narrow biparietal  
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dimension, relatively large eyes, and bilateral 
symmetric hydroceles. MRI scan performed 
in February 2022 confirmed cerebellar at-
rophy (Figure 1). During a follow-up visit in 
2022, the patient underwent a comprehen-
sive neurological examination, including eval-
uation of meningeal signs, cranial nerve func-
tion, motor activity of the upper and lower 
extremities, trunk posture, deep tendon and 
abdominal reflexes, radicular signs, gait, and 
sensory modalities (touch, position, and vi-
bration). The examination demonstrated 
generalized hypotonia, dolichocephaly, and 

gait impairment. Anthropometric meas-
urements revealed a head circumference  
of 44 cm (below the 3rd percentile), a height 
of 92 cm (75th–90th percentile), and a weight 
of 11.3 kg (10th–25th percentile), correspond-
ing to a body mass index of 13.35 kg/m².  
The patient was fully conscious, with a Glas-
gow Coma Scale score of 15/15.

Genomic DNA analysis by trio-based 
whole exome sequencing was carried out in 
the patient and his neurologically healthy 
parents. It yielded a heterozygous ITPR1 
missense variant c.722G>A p.(Arg241Lys). 
The variant was previously reported and 
classified as pathogenic in Clinical Variant 
Database. The variant was absent from  
either parent, both of whom are neurolo
gically healthy, which confirmed its de novo 
character (Figure 2).

By 2024, at 4 years of age, the boy could 
walk when supported by holding both 
shoulders. He attended regular therapeutic 
sessions, including work with a psycholo-
gist, a speech therapist, a physiotherapist, as 
well as dog and music therapy. A psycholo-
gist described him as being highly sensitive, 
both emotionally and sensorily. She under-
lined a marked improvement in his social 
interactions and that he was beginning to 

Figure 1. Magnetic resonance imaging head scan of the 2-year-old patient with visible atrophy of the cerebellar 
vermis and mild atrophy of the superior cerebellar hemispheres. A) Sagittal section. B) Frontal section

A B

Figure 2. The pedigree of the described family. Filled 
symbol represents the affected individual, clear sym-
bols represent the unaffected individuals

WT/WT WT/WT

c.722G>A/WT

WT – wild type
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show a sense of humour. Speech therapy  
evaluations noted dysarthric speech with 
good comprehension of verbal commands, 
but reduced intelligibility for people outside 
the immediate family. Focus has been placed 
on oral-motor skills, breathing, phonation, 
and speech clarity.

Currently, at the age of 5, the boy persists 
to show neurological signs, characterised 
by generally reduced muscle tone. His ten-
don and abdominal reflexes are present and 
symmetrical, his plantar responses are nor-
mal, and he exhibits no pathological reflexes. 
Nystagmus is also present. His speech re-
mains dysarthric, though he can form short 
sentences of four to five words. His parents 
report ongoing sleep difficulties. In terms 
of motor functions, he can stand by the bed 
with support, rise to a standing position in-
dependently but unsteadily, crawl and walk 
with support, and sit on his own, although he 
requires additional torso stabilisation. Inde-
pendent ambulation was not achieved.

The patient remains under the constant 
care of a  physiotherapist – the Neuro- 
Developmental Treatment-Bobath method  
is utilized due to hypotonia and delayed 
motor function twice a week. This kind  
of therapy involves activating muscles us-
ing a gymnastic ball and stimulating lifting 
and head control. These exercises are also 
beneficial for his other problems, such as in-
correct upright posture with asymmetry to  
the right, poor head control, and kypho-
sis of the spine when sitting. The exercises, 
prescribed by the physiotherapist, are per-
formed on a daily basis by the child with his 
parents at home.

Further rehabilitation methods were in-
troduced to support patient’s motor devel-
opment and improve his posture. In 2024, 
he was prescribed orthopaedic shoes to 
help distribute body weight correctly across 
the feet, which are generally worn for a few 
hours each day, primarily during ambula-
tion or standing. A Baffin seat was also im-
plemented in 2024 to stabilise his seated  

position, while a Lori standing frame was 
used to support proper hip joint development.  
These two elements are incorporated into 
routine activities, such as the intake of meals, 
the consumption of beverages, and the main-
tenance of dental hygiene, along with speech 
therapy and psychotherapy. Consequently, 
the patient achieves full linearity of posture. 
In June 2025, he started wearing a compres-
sive vest to activate his abdominal muscles 
and improve his posture. Additionally, a Mus-
tang walker was introduced in July 2025 to 
encourage activation of the lower limbs and 
facilitate gait mobilization. It is utilised on 
a daily basis.

Discussion
SCA29 is an ultrarare, autosomal-dominant, 
early-onset type of spinocerebellar ataxia, 
identified in the reported paediatric patient. 
Although this subtype has been infrequently 
described in the literature, an increasing 
number of reported cases now provides 
a framework for recognizing its core clinical 
features and the extent of phenotypic vari-
ability. These published observations allow 
for a meaningful comparison between previ
ously documented presentations and the cur-
rent case.

A 2017 case series and clinical review de-
scribed a cohort of 21 individuals carrying 
pathogenic variants in the ITPR1 gene, high-
lighting both shared and divergent clinical 
features within this population [13]. Among 
the most prominent characteristics of SCA29 
was delayed motor development, typically 
manifested by poor head control and diffi-
culties in achieving independent ambulation.  
As indicated in the article, the group of pa-
tients also exhibited symptoms consistent 
with hypotonia, dysarthric speech, and 
nystagmus. These symptoms have been 
described in the majority of patients with 
SCA29 in the literature [14]. Conversely,  
the review documented patients with fea-
tures like hypertension, spasticity and in-
tention tremor that were not exhibited by  
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the patient in study and have been rarely 
found in similar cases.

The ITPR1 gene, which is responsible for 
encoding the inositol 1,4,5-trisphosphate  
receptor type 1, is a ligand-gated calcium 
channel that functions as a component of 
the membranes of the endoplasmic reticu-
lum. The process of calcium ion release into 
the cytoplasm, initiated by the stimulation 
of inositol 1,4,5-trisphosphate, is a funda-
mental component of intracellular signalling 
pathways. The protein is densely expressed 
in Purkinje cells, making it essential for the 
proper functioning of the cerebellum [15]. 
Pathogenic variant of the ITPR1 gene that 
causes SCA29, disrupts intracellular signal-
ling pathways in Purkinje cells, leading to 
abruption of cerebellar function. Mutation 
can be identified not only in SCA29, but also 
in SCA15 and Gillespie syndrome (GLSP) and 
is significant for differential diagnosis [16]. 
Further studies are indicated to elucidate 
the underlying precise pathomechanism  
of SCA29.

In contradistinction to SCA29, GLSP is 
characterised by aniridia, in conjunction with 
other ophthalmic problems, including mydri-
asis and iris dystrophy. It has been observed 
that the condition may be inherited in either 
an autosomal-dominant or an autosomal- 
recessive pattern [17]. Conversely, SCA15 
exhibits a high degree of clinical similarity  
to SCA29, a  condition characterised by  
autosomal dominance and slowly progres-
sive symptoms, yet its onset occurs in adult-
hood [18]. Therefore, it should be noted that 
a detailed interview and physical examina-
tion can be beneficial in establishing a diag-
nosis.

The management of SCAs is consistent 
across all types, encompassing pharmacolog-
ical and physiotherapeutic approaches [19]. 
The investigation of SCAs for the purpose 
of developing curative therapies is limited 
to a small number of types. The majority of 
these are derived from antisense oligonu-
cleotides and accumulate ataxin, including  

SCA type 1, SCA type 2, SCA type 3 and SCA 
type 7 [3]. The pharmacotherapy of SCAs is 
typically characterised by a symptomatic 
approach, with the utilisation of medica-
tions such as riluzole to enhance ambulatory 
function and speech, or the incorporation of 
supplements comprising coenzyme Q10 [19]. 
Although, the most important factor to be 
considered when seeking to improve SCAs is 
the implementation of a rehabilitation pro-
gramme at the earliest opportunity, which is 
subsequent to a genetic diagnosis. It is recom-
mended that all individuals, including those 
exhibiting mild symptoms, undergo physical 
therapy. Rehabilitation interventions have 
been demonstrated to be efficacious in im-
proving functional performance, mobility, 
ataxic symptoms, and balance. In addition, 
the efficacy of physiotherapy in enhancing 
postural control in patients diagnosed with 
SCA has been well documented [5]. The liter
ature suggests that technology-based reha- 
bilitation approaches, including speech ther-
apy and videogame-based interventions, rep-
resent valuable adjuncts in the management 
of SCAs by targeting communication deficits 
and promoting motor, cognitive, and senso-
rimotor functions through task-oriented, 
multisensory training [20]. Moreover, the im
plementation of speech therapy is crucial 
in order to enhance the quality of life of pa-
tients suffering from SCA. The potential ben-
efits of this approach include the enhance-
ment of small motor functions, respiratory 
function, and phonation, thereby contribut-
ing to the maintenance of clear speech [5]. 

It is important to note that SCA29 is one 
of a multitude of different types of SCAs, and 
it is rarely reported globally. The substantial 
heterogeneity observed among SCAs, both 
phenotypically and genetically, poses signif-
icant challenges in clinical trials, leading to 
difficulties in assessing disease progression 
and determining therapeutic interventions. 
Nevertheless, the reported findings may 
be useful in the development of evidence- 
based therapeutic strategies for ataxias and  
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illustrate genotype-phenotype relationships. 
In the context of rare inherited diseases, such 
as SCA29, case reports are typically pivotal 
in facilitating a systematic description of  
the condition, thereby serving as the primary 
source of clinical knowledge.

This study is limited by its single-case de-
sign and a five-year observational period, 
which precludes generalization of the find-
ings. Additional case reports and larger-scale 
analyses are needed to further elucidate the 
clinical characteristics of SCA29 and to in-
form evidence-based management strategies.

Conclusions
The infrequency of SCA29 results in a pauci-
ty of literature and a corresponding deficit of 
knowledge about the management strategies 
that specialists can implement. Nevertheless, 
genetic testing in patients exhibiting ataxia 
symptoms is pivotal in order to obtain data 
and provide a management plan based on that 
evidence. It is evident that, taking into consid-
eration the patient history that has been doc-
umented, the early diagnosis of both clinical 
and genetic aspects can facilitate the imple-
mentation of an appropriate rehabilitation 
and interdisciplinary therapy, with the aim  
of achieving optimal development of the child.
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