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The clinical approach                                            

to the ataxia patient



The Ariadne’s thread
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emergency

brain imaging

- causes of toxicity

- vitamin B1

- cerebrospinal fluid

Anheim et al., N Engl J Med, 2012

acute



Cerebellar strokeMultiple sclerosis relapse

Abnormal brain imaging

Infections 
- viral cerebellitis (VZV, HIV…)

- cryptococcosis

- cerebellar abcess
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Wernicke encephalopathy

Abnormal brain imaging

DWI FLAIR

• alcohol consumption / vomiting / bypass / absorption disorder

• marked ataxic gait, paresis, confusion within two days

• vitamin B1 deficiency

• early treatment with high doses of vitamin B1



Toxic causes

Normal brain imaging

- acute alcohol consumption

- lithium salts, barbituric, hydantoine, carbamazepine, amiodarone

- 5 fluorouracil, cytarabine

- mercury, lead, manganese, toluene/benzene derivatives, ethyl chloride 

Wirth et al., Nat Rev Neurol, 2025



subacute

brain imagingclinical signs in addition to ataxia
- antineuronal antibodies

- other antibodies

- cerebrospinal fluid



• posterior fossa tumor
– cancer metastasis

– primary cancer

• paraneoplastic cerebellar degeneration

• auto-immune and/or inflammatory diseases
– Sjögren, sarcoidosis, lupus

– celiac disease / gluten ataxia, stiffman, Hashimoto

• infections
– tuberculosis

– JC virus (progressive multifocal leukoencephalopathy)

• Creutzfeldt-Jakob disease

Acquired subacute ataxias

Klockgether, Lancet Neurol, 2007



Sarcoidosis Goujerot syndrome



Multifocal progressive leucoencephalopathy

• subacute cerebellar ataxia

• immunodepression

– natalizumab, HIV, CVID…

• JC virus in CSF

• granule cell neuronopathy



Paraneoplastic cerebellar degeneration

Wirth et al., Nat Rev Neurol, 2025



Sporadic Creutzfeldt Jakob disease

- positive 14 3 3 protein in CSF

- abnormal EEG 



chronic

Brain MRI

Vitamin E, TSH, HIV, TPHA/VDRLAssociated clinical signs

CSF: oligoclonal bands, PCR Whipple



Question 1

• Facing a 52 years old patient complaining with a twelve

months history of progressively worsening imbalance and 

staggering with urinary emergencies, what do you consider

first ?

1. Creutzfeldt-Jakob disease

2. SCA27b (FGF14 expansion)

3. Multiple system atrophy of cerebellar type

4. Superficial siderosis

5. Very-late onset Friedreich disease
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• STARAC cohort (400 patients): 
- late-onset (>40 years)

- sporadic

- progressive ataxia

- standardized examination

- genetic analysis

- re-appraisal

- several genetic aetiologies

SPG7, CANVAS, vLOFA

- even SCA (SCA27b, SCA3)

- 30% remain unknown

Gebus et al., J Neurol, 2017 ; Bogdan et al., J Neurol, 2022



Multiple System Atrophy – type C   



Cortese et al., Nat Genet, 2019

• unlocking CANVAS

– Cerebellar Ataxia Neuropathy Vestibular Areflexia Syndrome

• late-onset ataxia with cerebellar atrophy (≈50 y)

• sensory neuronopathy (100%)

• bilateral vestibular areflexia (50%)

• dysautonomia, and/or cough (50%)

– genome sequencing

• biallelic intronic AAGGG repeat expansion in RFC1



Question 2

Wirth et al., Mov Disord, 2023

66 years-old patient with a 4-years history

of cerebellar ataxia with episodic

worsening of ataxia with dysarthria, 

diplopia and vertigo. What is the 

diagnosis ? 

1. Paraneoplastic ataxia

2. Multiple system atrophy

3. SCA27b (FGF14 expansion)

4. CLIPPERS

5. SPG7



FGF14 CAG triplet repeat SCA27b



Pellerin et al., NEJM, 2023
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Autosomal Dominant Cerebellar Ataxias (=SCAs)

Group 1:

Complex

(SCA 1, 2, 3, 17, 

DRPLA)

- opthalmoparesis

- dystonia

- parkinsonism

- cognitive decline

- peripheral

neuropathy

Severe progression

Group 2:

Macular 

progressive 

dystrophy (SCA7)

Group 3:

Pure cerebellar 

ataxia (SCA6)

Group 4:

Ataxia +

Epilepsy

Intellectual deficiency

Peripheral 

neuropathy (SCA18, 

SCA25)

Durr, Lancet Neurol, 2010 ; Coarelli, Lancet Neurol, 2023



Associated signs Locus Chrom Mutation

I Variable: ophtalmoplegia, 
optic atrophy, dementia, 
extrapyramidal signs, 
amyotrophy

SCA1
SCA2

SCA3/MJD
SCA4

SCA14 PKC
SCA17/TBP

SCA16
SCA19/SCA22

SCA21

6p
12q
14q
16q
19q
6q
8q
1p
7p

Translated CAG expansion
Translated CAG expansion
Translated CAG expansion
?
Missense mutation
Translated CAG expansion
?
?
?

II Progressive macular 
dystrophy

SCA7 3p Translated CAG expansion

III « Pure » form SCA5/Spectrin
SCA6/CACNAA

SCA8
SCA11
SCA12
SCA15
FGF14
SCA23
SCA26

11cen
19p
13q
15q
5q
3p
13q
20p
19p

Missense mutation 
Translated CAG expansion
Non coding CTG expansion
?
Non coding CTG expansion
?
Missense mutation
?
?

IV Ataxia + epilepsy
Ataxie + M retardation
Ataxie + SM neuropathy
Ataxia + S neuropathy
Dentatorubropallidoluysian
atrophy

SCA10
SCA13/KCNC3
SCA18/SMNA

SCA25
DRPLA

22q
19q
7q
2p
12p

ATTCT expansion
Missense mutations
?
?
Translated CAG expansion

Autosomal Dominant Cerebellar Ataxias (=SCAs)



Durr, Lancet Neurol, 2010

Genotype-phenotype correlations



Durr, Lancet Neurol, 2010
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Fragile X-associated Tremor Ataxia Syndrome

• onset near 55 years of age

• mostly male

• action tremor

• cerebellar ataxia

• cognitive decline

• parkinsonism

• FMR1 gene premutation

< 50 CGG triplets : normal

60-200 CGG : premutation

> 200 CGG : complete mutation

• genetic counselling

Berry-Kravis, Mov Disord, 2007

Jacquemont, Lancet Neurol, 2007



early-onset (< 25 years of age)



Friedreich’s ataxia (ATX-FXN)

• neurological signs
– combined ataxia
– cerebellar dysarthria
– absent tendon 

reflexes
– hypopallesthesia

= sensory neuronopathy
– extensor plantar

reflexes

– square waves jerks

• extra-neurological signs
– hypertrophic cardiomyopathy
– scoliosis
– diabetes
– optic neuropathy
– deafness
– pes cavus

Coarelli et al., J Neurol, 2023



Autosomal recessive cerebellar ataxias






