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INTRODUC TION

of recurrent paroxysmal episodes of unsteadiness lasting minutes to 

1] and 
2, 3

CACNA1A

to a loss or a gain of function thereby eliciting a change of presynaptic 
4

ity has been shown by spontaneous interictal epileptic discharges in 
5].

sports activities which naturally involve head movements, that is, 
vestibular stimulation. Therefore, an increased vestibular excitability 

steadiness resulting from chronic cerebellar degeneration. The authors 

METHODS

mutations in the CACNA1A

ness, migraine or other types of balance disorders. Demographics and 
Table 1

Subjective visual vertical was normal in both groups. The mean gain 
Table 1

cluded dementia, major depression, personality disorders, polyneurop
athy, usage of sedative drugs, consumption of alcohol and the inability 
to stand without assistance.

vestibular motion perception thresholds were obtained by ap

alternating current which passed between the two mastoid elec
6]. The following four stimulation conditions were used: 

Patients Controls Level of significance

± ± n.s.

±

±

±

±

± ± <0.001

± ± <0.001

±

± ± 0.001

± ± <0.001

SVV 0.37 n.s.

± ± 0.022

Vestibular perception threshold ± ± n.s.

Note: Perceptual values of vestibular motion perception thresholds by galvanic vestibular 
6

7] are also given.

TA B L E  1
scores of the participants including 
disease duration and clinical scores 
of cerebellar, cognitive and vestibular 
function.
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9].
Each GVS stimulus was examined once in each experi

× × ×

calculated by dividing PSMV during GVS by PSMV during no GVS. 

yses were performed using the Spearman rho coefficient. The 
±

10].

RESULTS

There was no significant difference of vestibular motion percep
Table 1

F =

p < F = p <

F = p < F
= p =

but largely irrespective of the experimental variables. There 
×

F = p < × F
= p < ×

F = p < × 
× F = p <

× F =

p = × × F
= p =

p < p <

p < Figure 1
Figure 1b

ratio for the different conditions, that is, patients did not show a 
larger increase of PSMV during GVS. PSMV increased with higher 
motion perception thresholds whilst patients were standing on 

r = p =

r = p =

with the eyes closed, on the firm platform or during ineffective 

nificant differences in PSMV between HCs or patients with and 

Furthermore, there were no correlations with any of the postural 

 

F I G U R E  1 ±

during no and different modes of galvanic vestibular stimulation 
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DISCUSSION

experimental conditions. This postural ataxia probably reflects 
1

tations, our data do not support the hypothesis of an increased 

11
CACNA1A gene en

code the α
which plays a critical role in the control of presynaptic membrane 
excitability and neurotransmitter release, especially in the cer

12, 13

14].
Vestibular excitability was tested on a behavioral and perceptual 

level. The vestibular motion perception threshold of patients with 
9] is higher than in HCs and lower, for ex

6]. 

average no group differences were found in the thresholds. Postural 
compensation for vestibular perturbation depends not only on the 
thresholds of egomotion perception but also on visual and somato

ferences, vestibular egomotion perception thresholds seem to affect 

higher egomotion perception thresholds when proprioceptive infor
mation was diminished. Somatosensory feedback seems to become 
important for postural compensation during vestibular stimulation in 

vestibular egomotion thresholds may additionally account for the pa
tients' larger postural instability, apart from cerebellar degeneration 

does not seem to be related to abnormal visual control of stance 
since PSMV without GVS was no different between the groups 

Figure 1a,b
prathreshold GVS, both groups showed an increase in PSMV, irre

Figure 1b

Figure 1c
stimulation ratio did not reveal group differences, that is, the larger 
PSMV during high GVS reflects the higher baseline unsteadiness of 

sense mutations or CACNA1A gene deletions that cause loss of channel 
15

13
HCs did which implies normal vestibular excitability, irrespective of the 
gain of or loss of function nature of the CACNA1A 4
not be explained by a therapeutic effect masking altered excitability as 
the subgroup of patients who were still on and responsive to fampridine 

ability may be potentially disclosed by studying neural activity in the 

AUTHOR CONTRIBUTIONS
Janina von der Gablentz:

ject administration; formal analysis; resources; validation. Nina 
Overbeeke: Dagmar 
Timmann: Christos 
Ganos: Matthis Synofzik: 

Norbert Brüggemann: 

ing; methodology; validation; resources; supervision. Christoph 
Helmchen:

Andreas Sprenger:
review and editing; validation; methodology; software; formal 
analysis; supervision.

ACKNOWLEDG EMENTS
The study was supported by a research grant from the clinician sci

Tunc for her study assistance.

CONFLIC T OF INTERE ST STATEMENT
The authors declare that they have no conflict of interest.

DATA AVAIL ABILIT Y STATEMENT
The data that support the findings of this study are available on re

able due to privacy or ethical restrictions.

 1
4

6
8

1
3

3
1

, 2
0

2
5

, 1
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

1
1

1
/en

e.1
6

5
2

0
 b

y
 D

eu
tsch

es Z
en

tru
m

 F
ü

r N
eu

ro
d
eg

, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [1

0
/1

2
/2

0
2
4
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o

m
m

o
n

s L
icen

se



|
POSTURAL CONTROL IN EPISODIC ATAXIA TYPE 2: NO EVIDENCE FOR INCREASED 
VESTIBULAR EXCITABILITY

E THIC S STATEMENT
The study was approved by the local Ethics Committee of the 

obtained from all participants.

ORCID
Janina von der Gablentz   
Matthis Synofzik   
Christoph Helmchen   
Andreas Sprenger   

R E FE R E N C E S

J Neurol. 

Front Neurol. 2021;12:639994.

Neurotherapeutics

paroxysmal dyskinesia and episodic ataxia. Handb Clin Neurol. 

J Neurol. 

J Neurol. 

stroke in patients with acute vestibular syndrome. Front Neurol. 

tion perception during vestibular stimulation depends on the motion 

J Neurol

Effects of perceptible and imperceptible galvanic vestibular stimu
lation on the postural control of patients with bilateral vestibulopa
thy. J Neurol

J Neurol

ataxia type 2: family study and review of the literature. J Neurol. 

Nature

in cerebellar synaptic transmission of tottering and rolling Ca2+ 
channel mutant mice. J Neurosci

controlled trial. Neurol Clin Pract
 15. Rajakulendran S, Graves TD, Labrum RW, et al. Genetic and func

tional characterisation of the P/Q calcium channel in episodic ataxia 
with epilepsy. J Physiol

SUPPORTING INFORMATION

How to cite this article: 
Timmann D, et al. Postural control in episodic ataxia type 2: 
no evidence for increased vestibular excitability. Eur J Neurol. 
2025;32:e16520. doi:10.1111/ene.16520

 1
4

6
8

1
3

3
1

, 2
0

2
5

, 1
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

1
1

1
/en

e.1
6

5
2

0
 b

y
 D

eu
tsch

es Z
en

tru
m

 F
ü

r N
eu

ro
d
eg

, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [1

0
/1

2
/2

0
2
4
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o

m
m

o
n

s L
icen

se


