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Autosomal Recessive Spastic Ataxia of Charlevoix-Saguenay

Jeong Bin Bong, MD, Seung Woo Kim, MD, Seung-Tae Lee, MD?, Jong Rak Choi, MD? Ha Young Shin, MD

Departments of Neurology and Laboratory Medicine®, Yonsei University College of Medicine, Seoul, Korea

Autosomal recessive spastic ataxia of Charlevoix-Saguenay (ARSACS), which is caused by mutations in SACS gene, is a very

rare neurodegenerative disorder characterized by the clinical triad of early onset cerebellar ataxia, pyramidal tract features,

and sensorimotor polyneuropathy. Herein, we report a 35-year-old Korean male who presented with gait disturbance and

lower extremity weakness. Neuroimaging and ophthalmologic evaluation revealed features consistent with ARSACS.

Mutation in SACS gene was demonstrated in clinical exome sequence analysis and the patient was finally diagnosed as

ARSACS.
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Table. Result of nerve conduction study

Nerve conduction parameters Value Normal value
Right median nerve
CMAP amplitude (mV) 10.2 5
Distal latency (ms) 43" 3.6
Motor CV (m/s) (W-E) 42.5° 50.5-68.1
SNAP amplitude (V) 1.8° 8.8
Sensory CV (m/s) 24.5% 39.3-55.3
Right ulnar nerve
CMAP amplitude (mV) 6.7 5
Distal latency (ms) 3° 2.51
Motor CV (m/s) (W-BE) 38.8* 51.1-70.1
SNAP amplitude (V) 1.6" 7.9
Sensory CV (m/s) 23.1° 37.5-53.7
Right peroneal nerve
CMAP amplitude (mV) NR* 4
Distal latency (ms) NR* 4.78
Motor CV (m/s) NR* 40.5-57.5
Right tibial nerve
CMAP amplitude (mV) 1.7 5
Distal latency (ms) 5.9 5.11
Motor CV (m/s) 28.1° 41.1-58.6
Right superficial peroneal nerve
SNAP amplitude (V) NR* 2
Sensory CV (m/s) NR* >32
Right sural nerve
SNAP amplitude (uV) 2.1° 6
Sensory CV (m/s) 26.7" 32.1-51.7

CMAP; compound muscle action potential, CV; conduction velocity,
W-E; wrist-elbow, SNAP; sensory nerve action potential, W-BE;
wrist-below elbow, NR; no response.

“Indicates abnormal values.
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Figure 1. Magnetic resonance images of cervical spinal cord and brain of the patient. (A) Sagittal T1-weighted image exhibit the atrophy of the
superior cerebellar vermis and the cervical spinal cord. (B) Axial T2-weighted image and (C) axial fluid-attenuated inversion recovery images

reveal linear hypointensity in the pons (arrowheads).
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Figure 2. Optical coherence tomography and funduscopy images of the patient. Increased thickness of the retinal nerve fiber layers (arrows) in right
eye are demonstrated by (A) optic coherence tomography assessment and (B) funduscopic photographs. RNFL; retinal nerve fiber layer, TEMP;

temporal, SUP; superior, NAS; nasal, INF; inferior, NA; not applicable.

J Korean Neurol Assoc Volume 37 No. 1, 2019 71



5%S ARSACS @} 5%92] MRI 2312 843 7oA T27g%
= FLAIRGAOIA Thalil o] A% AAE7wrt vhaks
st ol thE AuAxel FEEE Bl 4
SACSGAA} Woli= mEFTelolo] 715 &AMz g
BAS zasin, o] 3pAolA thelul-ay] A48t B4 E
o] SAXTHE|9] H|SE Fsl=t], o] Azdo] MRIOJA] T}k
o) A Aggor waEl= Aow Yzt B 271x] Sl
& ] Ay AAlSA T wEEo] Ade) kgo] E3le
71ef Ak, 2] WL 9 40] 9jEo] wAEgi)
k=9 ARSACS ERAfollA] bk HAIA] WeabilZd Al f5-2-2]
37} T 4 Qirk. oMol QHAIEAN] WRER= o] 21
bl g0] zslo] ofsh Aojekar o170k, Garcia-Martin

570) maoA] WepA A 40 B7h Qe WepA 6

Ao] 9l A0 AkEh Teby Rl Faw
Aolla] Axlaizol 9] B S EAANEATI ) e
= 79 ARSACSE 9J4Jt 4= glon], 27| efakazIAg )%
5ol MRI 8l okt 4218 Alajelis Ao Ao wgo] Hrk. A
AL B Z0S Eolo] S ARSACS $40] B4 olssti

72 OIgRMEafeiRn MI377 M1, 2019

sk ) Eeol Haxk gtk

10.

REFERENCES

. Gazulla ], Mayayo-Sinués E, Benavente I, Modrego PJ, Berciano J.

Ataxia of Charlevoix-Saguenay: MR and clinical results in lower-limb
musculature. Can J Neurol Sci 2014;4137-4141.

. Shimazaki H, Takiyama Y. Autosomal recessive spastic ataxia of

Charlevoix-Saguenay (ARSACS): clinical, radiological and epidemio-
logical aspects. In: Gazulla J. Spinocerebellar Ataxia. Rijeka: In Tech,
2012;155-172.

. Kwon KY, Huh K, Eun BL, Yoo HW, Kamsteeg EG, Scheffer H, etal. A

Probable Korean case of autosomal recessive spastic ataxia of Charlevoix-
Saguenay. Can ] Neurol Sci 2015;42:271-273.

. Palau E Espinos C. Autosomal recessive cerebellar ataxias. Orphanet |

Rare Dis 2006;1:47.

. U.S. National Library of Medecine. Genetics Home Reference. Autosomal

recessive spastic ataxia of Charlevoix-Saguenay. [online] 2013 Jun [cited
2018 Aug 15]. Available from: URL:https://ghr.nlm.nih.gov/condition
/autosomal-recessive-spastic-ataxia-of-charlevoix-saguenay.

. Pilliod J, Moutton S, Lavie J, Maurat E, Hubert C, Bellance N, et al.

New practical definitions for the diagnosis of autosomal recessive
spastic ataxia of Charlevoix-Saguenay. Ann Neurol 2015;78:871-886.

. Girard M, Lariviere R, Parfitt DA, Deane EC, Gaudet R, Nossova N, et

al. Mitochondrial dysfunction and Purkinje cell loss in autosomal re-
cessive spastic ataxia of Charlevoix-Saguenay (ARSACS). Proc Natl
Acad Sci U S A 2012;109:1661-1666.

. Martin MH, Bouchard JP, Sylvain M, St-Onge O, Truchon S.

Autosomal recessive spastic ataxia of Charlevoix-Saguenay: a report of
MR imaging in 5 patients. AJNR Am ] Neuroradiol 2007;28:1606-1608.

. Garcia-Martin E, Pablo LE, Gazulla J, Polo V, Ferreras A, Larrosa JM.

Retinal nerve fiber layer thickness in ARSACS: myelination of hyper-
trophy? Br ] Ophthalmol 2013;97:238-241.

Kersten HM, Roxburgh RH, Danesh-Meyer HV. Ophthalmic mani-
festations of inherited neurodegenerative disorders. Nat Rev Neurol
2014;10:349-362.



