. eprints@whiterose.ac.uk
Whlte Rose https://eprints.whiterose.ac.uk

N
(@) Rresearch onii
N’ esearc niine Universities of Leeds, Sheffield and York

Deposited via The University of Sheffield.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/id/eprint/103475/

Version: Accepted Version

Article:
Alix, J.J., Alam, T., Garrard, K. et al. (2016) Variable sensory nerve conduction parameters
in late onset Friedreich ataxia. Muscle and Nerve. ISSN: 0148-639X

https://doi.org/10.1002/mus.25363

This is the peer reviewed version of the following article: Alix, J. J.P., Alam, T., Garrard, K.,
Martindale, J., Shanmugarajah, P., Rao, D. G. and Hadjivassiliou, M. (2016), Variable
sensory nerve conduction parameters in late onset Friedreich ataxia. Muscle Nerve, which
has been published in final form at http://onlinelibrary.wiley.com/doi/10.1002/mus.25363/ .
This article may be used for non-commercial purposes in accordance with Wiley Terms
and Conditions for Self-Archiving.

Reuse

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of
the full text version. This is indicated by the licence information on the White Rose Research Online record
for the item.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

ﬁ %, | University of

UNIVERSITY OF LEEDS & Sheffleld



mailto:eprints@whiterose.ac.uk
https://doi.org/10.1002/mus.25363
https://eprints.whiterose.ac.uk/id/eprint/103475/
https://eprints.whiterose.ac.uk/

Variable sensory nerve conduction parameters in late onset Friedreich ataxia

James J.P. Alix"*" PhD MRCP, Taimour Alam®* MRCP, Kate Garrard* BSc, Joanne
Martindale’ MRCPath, Priya Shanmugarajah® MD MRCP, D. Ganesh Rao> DM FRCP,

Marios Hadjivassiliou> MD FRCP
ISheffield Institute for Translational Neuroscience, University of Sheffield

2Department of Clinical Neurophysiology, Royal Hallamshire Hospital, Sheffield Teaching

Hospitals NHS Foundation Trust, Sheffield
3Department of Clinical Neurophysiology, Leeds General Infirmary
*Sheffield Diagnostic Genetics Service, Sheffield Children’s NHS Foundation Trust

>Academic Department of Neurosciences, Royal Hallamshire Hospital, Sheffield Teaching

Hospitals NHS Foundation Trust, Sheffield

“Contributed equally

Running title: Sensory NCS in Friedreich ataxia

Address for correspondence:

James J.P. Alix, Sheffield Institute for Translational Neuroscience
University of Sheffield

385A Glossop Road, Sheffield S10 2HQ

Telephone: 0114 22 22267 Fax: 0114 22 22290

Email: j.alix @sheffield.ac.uk

Key words: Friedreich ataxia, nerve conduction study, neuronopathy, neuropathy, genetics



There is increasing recognition of “late-onset” Friedreich ataxia (LOFA)', presenting later
than age 25 yearsz. We describe 3 genetically confirmed patients with variable sensory nerve
conduction study (S-NCS) parameters (table), who underwent genetic testing, because

Friedreich ataxia (FA) is a common cause of ataxia in the UK.

Patient 1: A 49 year old man presented with a 5 year history of difficulty walking and upper
limb incoordination. A few months prior to presentation, his speech had changed.
Examination revealed mild optic disc pallor, cerebellar dysarthria, and gait and lower limb
ataxia. Ankle jerks were absent, and plantar responses were extensor. There was no limb
weakness or spasticity. Vibration sense was impaired to the sternum. Fibular motor nerve
conduction studies (M-NCS) demonstrated a borderline compound muscle action potential
from the extensor digitorum brevis muscle. Other M-NCS were normal. Electrocardiogram

and echocardiogram were normal.

Patient 2: The 45 year old sister of patient 1 reported balance problems beginning at age 39
years. Examination demonstrated optic disc pallor, cerebellar dysarthria, and pseudoathetosis.
Ankle jerks were absent, plantar responses were extensor, and she had gait and limb ataxia.
Sensory examination was normal. There was no limb weakness or spasticity. M-NCS were

normal, as were blink reflex tests. Electrocardiogram and echocardiogram were normal.

Patient 3: A 68 year old woman presented with a 10 year history of a slowly progressive gait
disorder with subsequent cerebellar dysarthria and upper limb incoordination. Examination
demonstrated a mild cerebellar dysarthria speech, non-smooth pursuit eye movements
without nystagmus, and limb and gait ataxia. Plantar responses were down going. There was
no weakness or spasticity. M-NCS and the blink reflex were normal. Electrocradiogram
demonstrated a left bundle branch block (LBBB). Echocardiogram was normal. The patient

subsequently developed a non-ST elevation myocardial infarction.



In FA a relationship exists between trinucleotide expansion size and clinical phenotype. The
number of repeats inversely correlates with age of ataxia onset, and with the occurrence of
cardiomyopathy'”. In keeping with this, none of our patients had firm evidence of cardiac

involvement related to FA. The LBBB in patient 3 was likely secondary to ischemia.

The classic nerve conduction findings in FA are of an early and severe sensory
neuronopathy”? with significantly reduced or absent sensory nerve potentials also reported in
LOFA*. A single study has reported expansion size to be inversely related to sensory nerve
action potential amplitude in the median and tibial nerves.” Differences in phenotype
between early and LOFA have been documented, with lower limb spasticity and retained
tendon reflexes more common in the latter’. In LOFA, normal S-NCS velocities (but not
amplitudes) were reported in one small series with small GAA expansions’. Normal S-NCS
were reported in a very late onset patient who presented with spastic tetraparesis®. In our
patients, the 2 with the larger GAA expansions had abnormal S-NCS, consistent with
previous reportsﬁ. Overall, in LOFA, S-NCS may be variable, and clinicians should consider

genetic testing in patients with late onset ataxia and normal nerve conduction studies.



Abbreviations

Late-onset Friedreich ataxia - LOFA

Friedreich ataxia — FA

Sensory nerve conduction study — S-NCS

Motor nerve conduction studies — M-NCS

Electrocardiogram — ECG

Left bundle branch block — LBBB
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Table. Genetic and sensory nerve data.

Patient GAA Median SNAP Ulnar SNAP Radial SNAP Sural SNAP Fibular SNAP Interpretation
expansion (L/R) (L/R) (L/R) (L/R) (L/R)
size Amp. C.V | Amp. C.V. | Amp. C.vV Amp. C.vV Amp. C.vV
(V) m/s) | (uV) (m/s) | (uV) (m/s) | (uV) (m/s) | (uV) (m/s)
1 ~ 300 ND/NR /- ND/1.2 -/60 | ND/0.7 -/57 | ND/NR /- ND/NR -/- Sensory
repeats ganglionopathy
2 ~ 300 NR/NR /- NR/NR /- NR/NR -/- 3.2/1.9 43/47 | 1.1/NR 38/- Sensory
repeats ganglionopathy
3 ~ 100 12.7/11.2 57/54 | 8.9/8 55/59 | 47.4/44.1 67/65 | 17.2/13.8 53/52 | 29.6/23.5 57/57 | Normal
repeats

SNAP; sensory nerve action potential, L; Left, R; Right, NR; no response, ND; not done;

C.V, conduction velocity. Median and ulnar studies - orthodromic, radial, fibular and sural -

antidromic. The reported GAA expansion size is the smaller of the two expanded alleles.




