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ABSTRACT

Introduction. We present the first two Polish families diagnosed with spinocerebellar ataxia type 7 (SCA7) and draw attention 
to cardiac involvement as a new potential manifestation of this disease.

Material and methods. Two well-documented kindreds are presented. 

Results. The proband from Family 1 presented aged 54 years with vision worsening followed by progressive imbalance. Brain 
MRI demonstrated cerebellar atrophy. Genetic testing confirmed CAG repeat expansion (42/10) in ATXN7 gene. The proband from 
Family 2 developed imbalance at age 20, followed by progressive deterioration of vision. Brain MRI revealed cerebellar atrophy. 
Additionally, she developed chronic congestive heart failure and, at age 38, had cardiomyopathy with an ejection fraction of 
20% and significant mitral and tricuspid regurgitation. Genetic analysis found abnormal CAG expansion in the ATXN7 (46/10). 

Conclusions and clinical implications. Vision loss due to pigmentary retinal degeneration is the distinguishing feature of SCA7 
and often the initial manifestation. Although SCA7 is one of the most common SCAs in Sweden, it has never been reported in 
neighbouring Poland. Until now, cardiac abnormalities have only been described in infantile-onset SCA7 with large CAG repeats.  
The observed cardiac involvement in Family 2 may be coincidental, albeit a new possible manifestation of SCA7 cannot be 
excluded.
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Introduction

Spinocerebellar ataxia type 7 (SCA7) is a rare autoso-
mal-dominant neurodegenerative disorder caused by ab-
normal CAG expansion (typically above 36 repeats) in the 
ATXN7 gene encoding Ataxin-7 protein [1, 2]. SCA7 is very 
rare, with an estimated prevalence of less than 1:100,000 and 
accounting for 2% of all SCA cases worldwide [1, 2]. However, 

its prevalence is higher in Scandinavians, indigenous South 
Africans, and Mexicans, constituting approximately 50%, 
22%, and 7% of all SCAs in those countries and regions, re-
spectively [2]. Interestingly, until now, only one isolated case 
from Eastern Europe (Czechia) has ever been reported [3]. 

In this work, we present the first two Polish families diag-
nosed with SCA7 and draw attention to cardiac involvement 
as a new potential manifestation of the disease.
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Material and methods

Family 1 (Fig. 1A)
A 54-year-old female (II-1) noticed a blurring of vision, 

and optical coherence tomography revealed degeneration of 
the optic nerve. Brain magnetic resonance imaging (MRI) 
demonstrated cerebellar atrophy. Subsequently, her vision 
deteriorated, and she developed imbalance. Neurological ex-
amination at age 57 showed dysarthria, vision loss, four-limb 
ataxia, and wide-based gait. Genetic testing confirmed CAG 
repeat expansion (42/10) in ATXN7. Her symptoms slowly 
worsened over time. During a follow-up evaluation at age 67, 
she had dysarthria, severe vision deficiency, impaired vertical 
gaze, four-limb ataxia, increased muscle tension of the mixed 
rigid-spastic type, brisk tendon reflexes, bilateral ankle clonus, 
and Babinski sign on the left side. She could stand only with 
intermittent support and walk with the strong support of 
an accompanying person. Her follow-up brain MRI showed 
progression of the cerebellar atrophy.

Her daughter (III-1) presented aged 32 with slurring of 
speech and difficulties with word retrieval. She was diagnosed 
with oligoastrocytoma WHO grade III in the left temporal lobe 
and underwent surgical excision, chemo- and radiotherapy. 
Despite recovering from the brain tumour, she experienced 
worsening of speech and imbalance. Genetic testing found 
abnormal CAG repeat expansion in ATXN7 (43/10). On neu-
rological examination aged 43, she had dysarthria, horizontal 
nystagmus during lateral gaze, four-limb ataxia, spasticity, 
exaggerated tendon reflexes, and Babinski sign on the left side. 

She could walk unsupported but occasionally staggered, was 
unable to walk in tandem, and had reduced right arm swing.

A second daughter, a 41-year-old (III-2), is asymptomatic, 
with genetic testing revealing abnormal CAG repeat expansion 
in ATXN7 (42/10). The family history for similar symptoms 
in other family members was negative. Based on the genea-
logical information going three generations back, the family 
originated from the Greater Poland region.

Family 2 (Fig. 1B)
A 20-year-old female (III-3) developed imbalance and gait 

difficulty, followed by progressive vision loss. On neurological 
examination aged 28, she had dysarthria, vision deficiency, 
impaired vertical and horizontal gaze, spasticity in the lower 
limbs, exaggerated tendon reflexes, and four-limb ataxia. She 
needed an accompanying person or a walker to ambulate. 
Brain MRI revealed cerebellar atrophy. Genetic analysis found 
abnormal CAG expansion in the ATXN7 (46/10). In subse-
quent years, her symptoms progressed, and she developed 
chronic congestive heart failure and was diagnosed with car-
diomyopathy. Transthoracic echocardiography at 38 showed 
global hypokinesia with an ejection fraction of 20% and 
significant mitral and tricuspid regurgitation. Neurological 
examination at 39 revealed severe dysarthria, ophthalmoplegia 
with complete vision loss, four-limb ataxia, spasticity in the 
lower limbs, and bilateral Babinski sign. She could only walk 
a short distance with a walker or the strong assistance of an 
accompanying person. She depended on a caregiver for all her 
daily activities, and remained recumbent for most of the day. 

Figure 1. Pedigrees of Family 1 (A) and Family 2 (B). For family pedigrees, standard pedigree symbols are used: arrowhead indicates pro-
band; circle indicates female; square indicates male; slash through symbol indicates diseased individual; left lower quadrant black symbol 
indicates affected individual with ataxia; right upper quadrant grey symbol indicates affected individual with cardiac disease
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The family history was positive for similar symptoms. 
Her father (II-4) did not suffer from a visual deficiency or 
gait difficulty, but developed cardiomyopathy at 50 and died 
suddenly while asleep at 60. However, the patient’s uncle 
(II-1) noticed imbalance and gait difficulty at 54, and slowly 
progressed over the years. He also suffered from a cardiac 
disorder (atrial fibrillation). His son (III-1) presented gait and 
balance problems at 40. They both had genetic testing, which 
confirmed abnormal repeat expansion in the ATXN7. Of note, 
the proband’s paternal grandmother (I-1) died suddenly at 57, 
of suspected cardiac arrest. The paternal side of the proband’s 
family descended from central Poland, which they had inhab-
ited for at least three generations. 

Discussion

Normal ATXN7 encodes a protein involved in the reg-
ulation of transcription and stabilisation of microtubules; 
however, the mutation results in an aberrant polyglutamine 
protein with a propensity to accumulate in the cerebellum, 
spinal cord, brainstem, and retina [1, 2]. Therefore, the disease 
usually manifests with progressive cerebellar ataxia, dysarthria, 
oculomotor disturbances, motor neuron symptoms, and vision 
deficiency due to pigmentary retinal degeneration [1, 2]. The 
latter feature distinguishes SCA7 from other hereditary ataxias 
and often is the first manifestation. 

SCA7 has been reported in North and South America, 
Africa, Asia, Oceania, Europe, and the Caribbean [1, 2, 4]. It 
is one of the most common SCAs in Sweden, but interesting-
ly, it has never been reported in neighbouring Poland [4, 5]. 
Although the two countries are separated by the Baltic Sea, 
they have a rich history of bilateral relations and migration 
in both directions. Previous studies on haplotyping suggested 
a common founder in a few populations with SCA7, including 
the Swedish one [4]. On the other hand, many cases, includ-
ing the one from Czechia, were sporadic [3]. This may be 
due to the high intergenerational instability of CAG repeat 
length in the ATXN7 gene, which may increase from low to 
pathogenic range even over one generation [6]. In particular, 
paternal transmission poses a risk of expanding CAG repeat 
length [3]. As the age of onset and severity of the phenotype 
is inversely proportional to the extent of CAG expansion, the 
next generation can present decades earlier [3]. In everyday 
clinical settings, most cases of ataxia are due to causes other 
than genetic ones [7, 8]; however, as many of the reported 
SCA7 cases were isolated, the disease should be included in 
the differential diagnosis of sporadic ataxia. 

Interestingly, cardiac involvement has only been reported 
in infantile-onset SCA7 [9, 10]. It has been postulated that large 
(above 180 CAG repeats) ATXN7 expansions may damage 
cardiac tissue and lead to congestive heart failure [9, 10]. In 
light of this, the relatively small size of the CAG expansion may 
suggest another aetiology of heart failure, including a genetic 
one, which cannot be precluded based on the available data 

regarding Family 2. However, the number of reported SCA7s 
is limited, and new data on its and other SCAs’ possible symp-
tomatology, including urinary dysfunction, is emerging [11].  
Therefore cardiac involvement as a new manifestation of 
adult-onset SCA7 cannot be excluded. 

At present, there is no approved specific therapy for SCA7, 
and the management remains symptomatic and supportive [2]. 
Physiotherapy has been shown to improve motor coordination 
and mobility in patients with other types of SCA, and these 
effects persisted beyond one year of follow-up [2, 12]. Although 
there is no consensus as to the optimal regimen of physiother-
apy, its beneficial effects were shown by many previous studies 
with variable protocols used [2, 13–16]. Therefore, we suggest 
tailoring the form and intensity of physiotherapy to the needs 
of the individual patient. Occupational and speech therapy 
should also be considered [1, 2]. Diplopia may be alleviated 
with prism correction. Patients with spasticity may benefit 
from botulinum toxin injections [17–19]. Neuropathic pain 
and paresthesia may be mitigated with pregabalin and gabap-
entin; however, caution should be used as these medications 
can aggravate dizziness and imbalance. Therefore, acupuncture 
may also be considered in patients’ neuropathic symptoms [2]. 
Neuropsychiatric symptoms (depression, behavioural abnor-
malities) should be managed in the first place with selective 
serotonin reuptake inhibitors [2].

Clinical implications/future directions

In this short communication, we present the first two 
Polish families with SCA7 and highlight the need to include 
this disease in the differential diagnosis. We draw attention to 
cardiac abnormalities in SCA7, which may be other possible 
disease manifestations. Further research is needed to inves-
tigate the genotype-phenotype correlations in SCA7 and to 
better our understanding of the disease’s pathomechanism. 

Acknowledgments: The authors would like to thank the pa-
tients and their families for participating in this study. Prof. 
Jacek Zaremba from the Department of Genetics, Institute of 
Psychiatry and Neurology in Warsaw, Poland was involved in 
recruitment of the patients. 
Funding: Jaroslaw Dulski — honoraria: VM Media Ltd., Ra-
dosław Lipiński 90 Consulting, Ipsen; grants: Polish National Agen-
cy for Academic Exchange (BPN/WAL/2022/1/00007/U/00001), 
the Haworth Family Professorship in Neurodegenerative  
Diseases fund. Mercedes Prudencio — grants: serves as MPI in 
grants from the NIH (RF1 NS120992-01, U54 NS123743-01) 
and Target ALS. Leonard Petrucelli — Intellectual Property 
Rights: AAV-C9orf72 mice have been licensed. pTD-43 antibody 
has been licensed. Jarosław Sławek — consultancies: Allergan, 
Abbvie, Ipsen, Everpharma, Merz, Novartis, Biogen, Roche, 
TEVA; contracts: Allergan, Abbvie, Ipsen, Everpharma, Merz, 
Novartis, Biogen, Roche, TEVA; honoraria: Allergan, Abbvie, 
Ipsen, Everpharma, Merz, Novartis, Biogen, Roche, TEVA, 



313www.journals.viamedica.pl/neurologia_neurochirurgia_polska

Jarosław Dulski et al., SCA7 in Poland

Polish Neurological Society - co-editor-in-chief of ‘Neurologia 
i Neurochirurgia Polska’. Zbigniew K. Wszolek — Intellectual 
Property Rights: Mayo Clinic and ZKW have a financial interest 
in technologies entitled “Identification of Mutations in PARK8, 
a Locus for Familial Parkinson’s Disease” and “Identification 
of a Novel LRRK2 Mutation, 6055G>A (G2019S), Linked to 
Autosomal Dominant Parkinsonism in Families from Several 
European Populations”. These technologies have been licensed 
to a commercial entity, and to date ZKW has received royalties 
<$1,500 through Mayo Clinic in accordance with its royalty 
sharing policies; honoraria: Polish Neurological Society - co-edi-
tor-in-chief of ‘Neurologia i Neurochirurgia Polska’; grants: NIH/
NIA and NIH/NINDS (1U19AG063911, FAIN: U19AG063911), 
Mayo Clinic Centre for Regenerative Medicine, Mayo Clinic 
APDA Centre for Advanced Research, gifts from the Donald 
G. and Jodi P. Heeringa Family, the Haworth Family Profes-
sorship in Neurodegenerative Diseases fund, and the Albertson 
Parkinson’s Research Foundation. He serves as PI or Co-PI on 
Biohaven Pharmaceuticals, Inc. (BHV4157-206), Neuraly, Inc. 
(NLY01-PD-1), and Vigil Neuroscience, Inc. (VGL101-01.002, 
PET tracer development protocol, and CSF1R biomarker and 
repository project) grants.

Ethical approval: All aspects of the research were approved 
by the Institutional Review Boards of Mayo Clinic and the 
Medical University of Gdansk. Written informed consent was 
collected from all patients.

Availability of data and materials: Additional data that 
supports the findings of this study is available from the corre-
sponding author, ZKW, upon reasonable request.

Conflict of interest: None.
Funding: Gifts from the Donald G. and Jodi P. Heeringa 

Family.

References

1. La Spada AR. Spinocerebellar Ataxia Type 7. In: Adam MP, Mirzaa GM, 
Pagon RA, Wallace SE, Bean LJH, Gripp KW, Amemiya A. ed. GeneRe-
views(®) [Internet]. University of Washington, Seattle 1993.

2. Klockgether T, Mariotti C, Paulson HL. Spinocerebellar ataxia. Nat 
Rev Dis Primers. 2019; 5(1): 24, doi: 10.1038/s41572-019-0074-3, 
indexed in Pubmed: 30975995.

3. Bauer P, Kraus J, Matoska V, et al. Large de novo expansion of CAG 
repeats in patient with sporadic spinocerebellar ataxia type 7. J Neu-
rol. 2004; 251(8): 1023–1024, doi: 10.1007/s00415-004-0482-4, 
indexed in Pubmed: 15316811.

4. Jonasson J, Juvonen V, Sistonen P, et al. Evidence for a common Spino-
cerebellar ataxia type 7 (SCA7) founder mutation in Scandinavia. Eur  
J Hum Genet. 2000; 8(12): 918–922, doi: 10.1038/sj.ejhg.5200557, 
indexed in Pubmed: 11175279.

5. Sułek-Piatkowska A, Zdzienicka E, Raczyńska-Rakowicz M, et al. The 
occurrence of spinocerebellar ataxias caused by dynamic mutations 
in Polish patients. Neurol Neurochir Pol. 2010; 44(3): 238–245, doi: 
10.1016/s0028-3843(14)60037-2, indexed in Pubmed: 20625959.

6. Stevanin G, David G, Dürr A, et al. Multiple origins of the spinocerebel-
lar ataxia 7 (SCA7) mutation revealed by linkage disequilibrium stu-
dies with closely flanking markers, including an intragenic polymorphi-
sm (G3145TG/A3145TG). Eur J Hum Genet. 1999; 7(8): 889–896, 
doi: 10.1038/sj.ejhg.5200392, indexed in Pubmed: 10602364.

7. Hirschfeld AS. Autoimmune mediated hyperkinetic movement disor-
ders in SARS-CoV-2 infection — a systematic review. Neurol Neurochir 
Pol. 2021; 55(6): 549–558, doi: 10.5603/PJNNS.a2021.0069, inde-
xed in Pubmed: 34637137.

8. Przytuła F, Błądek S, Sławek J. Two COVID-19-related video-accompa-
nied cases of severe ataxia-myoclonus syndrome. Neurol Neurochir 
Pol. 2021; 55(3): 310–313, doi: 10.5603/PJNNS.a2021.0036, inde-
xed in Pubmed: 34096013.

9. Benton CS, de Silva R, Rutledge SL, et al. Molecular and clinical 
studies in SCA-7 define a broad clinical spectrum and the infanti-
le phenotype. Neurology. 1998; 51(4): 1081–1086, doi: 10.1212/
wnl.51.4.1081, indexed in Pubmed: 9781533.

10. Ansorge O, Giunti P, Michalik A, et al. Ataxin-7 aggregation and ubiquiti-
nation in infantile SCA7 with 180 CAG repeats. Ann Neurol. 2004; 56(3): 
448–452, doi: 10.1002/ana.20230, indexed in Pubmed: 15349877.

11. Hanna Al-Shaikh R, Wernick AI, Strongosky AJ, et al. Spinocerebellar 
ataxia type 6 family with phenotypic overlap with Multiple System 
Atrophy. Neurol Neurochir Pol. 2020; 54(4): 350–355, doi: 10.5603/
PJNNS.a2020.0053, indexed in Pubmed: 32687595.

12. Ilg W, Brötz D, Burkard S, et al. Long-term effects of coordinative training 
in degenerative cerebellar disease. Mov Disord. 2010; 25(13): 2239–
–2246, doi: 10.1002/mds.23222, indexed in Pubmed: 20737551.

13. Miyai I, Ito M, Hattori N, et al. Cerebellar Ataxia Rehabilitation Trialists 
Collaboration. Cerebellar ataxia rehabilitation trial in degenerative ce-
rebellar diseases. Neurorehabil Neural Repair. 2012; 26(5): 515–522, 
doi: 10.1177/1545968311425918, indexed in Pubmed: 22140200.

14. Keller JL, Bastian AJ. A home balance exercise program improves 
walking in people with cerebellar ataxia. Neurorehabil Neural Repair. 
2014; 28(8): 770–778, doi: 10.1177/1545968314522350, indexed 
in Pubmed: 24526707.

15. Synofzik M, Ilg W. Motor training in degenerative spinocerebellar 
disease: ataxia-specific improvements by intensive physiothe-
rapy and exergames. Biomed Res Int. 2014; 2014: 583507, doi: 
10.1155/2014/583507, indexed in Pubmed: 24877117.

16. Ghanekar SD, Kuo SH, Staffetti JS, et al. Current and emerging tre-
atment modalities for spinocerebellar ataxias. Expert Rev Neurother. 
2022; 22(2): 101–114, doi: 10.1080/14737175.2022.2029703, 
indexed in Pubmed: 35081319.

17. Freeman W, Wszolek Z. Botulinum toxin type A for treatment of spa-
sticity in spinocerebellar ataxia type 3 (Machado-Joseph disease). 
Mov Disord. 2005; 20(5): 644, doi: 10.1002/mds.20442, indexed in 
Pubmed: 15747361.

18. Harriss J, Roche N, Cantú-Brito C, et al. Spasticity in practice (SPACE): 
an international non-interventional study of botulinum neurotoxin type 
A in treatment-naïve subjects with spasticity. Neurol Neurochir Pol. 
2021; 55(2): 165–173, doi: 10.5603/PJNNS.a2021.0001, indexed 
in Pubmed: 33433902.

19. Bonikowski M, Sławek J. Safety and efficacy of Botulinum toxin type 
A preparations in cerebral palsy — an evidence-based review. Neu-
rol Neurochir Pol. 2021; 55(2): 158–164, doi: 10.5603/PJNNS.
a2021.0032, indexed in Pubmed: 33861462.

http://dx.doi.org/10.1038/s41572-019-0074-3
https://www.ncbi.nlm.nih.gov/pubmed/30975995
http://dx.doi.org/10.1007/s00415-004-0482-4
https://www.ncbi.nlm.nih.gov/pubmed/15316811
http://dx.doi.org/10.1038/sj.ejhg.5200557
https://www.ncbi.nlm.nih.gov/pubmed/11175279
http://dx.doi.org/10.1016/s0028-3843(14)60037-2
https://www.ncbi.nlm.nih.gov/pubmed/20625959
http://dx.doi.org/10.1038/sj.ejhg.5200392
https://www.ncbi.nlm.nih.gov/pubmed/10602364
http://dx.doi.org/10.5603/PJNNS.a2021.0069
https://www.ncbi.nlm.nih.gov/pubmed/34637137
http://dx.doi.org/10.5603/PJNNS.a2021.0036
https://www.ncbi.nlm.nih.gov/pubmed/34096013
http://dx.doi.org/10.1212/wnl.51.4.1081
http://dx.doi.org/10.1212/wnl.51.4.1081
https://www.ncbi.nlm.nih.gov/pubmed/9781533
http://dx.doi.org/10.1002/ana.20230
https://www.ncbi.nlm.nih.gov/pubmed/15349877
http://dx.doi.org/10.5603/PJNNS.a2020.0053
http://dx.doi.org/10.5603/PJNNS.a2020.0053
https://www.ncbi.nlm.nih.gov/pubmed/32687595
http://dx.doi.org/10.1002/mds.23222
https://www.ncbi.nlm.nih.gov/pubmed/20737551
http://dx.doi.org/10.1177/1545968311425918
https://www.ncbi.nlm.nih.gov/pubmed/22140200
http://dx.doi.org/10.1177/1545968314522350
https://www.ncbi.nlm.nih.gov/pubmed/24526707
http://dx.doi.org/10.1155/2014/583507
https://www.ncbi.nlm.nih.gov/pubmed/24877117
http://dx.doi.org/10.1080/14737175.2022.2029703
https://www.ncbi.nlm.nih.gov/pubmed/35081319
http://dx.doi.org/10.1002/mds.20442
https://www.ncbi.nlm.nih.gov/pubmed/15747361
http://dx.doi.org/10.5603/PJNNS.a2021.0001
https://www.ncbi.nlm.nih.gov/pubmed/33433902
http://dx.doi.org/10.5603/PJNNS.a2021.0032
http://dx.doi.org/10.5603/PJNNS.a2021.0032
https://www.ncbi.nlm.nih.gov/pubmed/33861462

