
Turk J Neurol 2026;32(2):191-197
https://doi.org/10.55697/tnd.2026.655

Turkish Journal
of Neurology IMAGES IN CLINICAL NEUROLOGY

Autosomal recessive spastic ataxia of 
Charlevoix-Saguenay (ARSACS) is a rare hereditary 
cause of ataxia, in which the main clinical 
features include spastic gait, cerebellar ataxia, 
and sensorimotor polyneuropathy. Even in the 
absence of visual symptoms, grayish white retinal 
striations and retinal nerve fiber layer (RNFL) 
thickening on optical coherence tomography 
(OCT) can be detected in patients with ARSACS, 
acting as important diagnostic clues. Furthermore, 
sensorineural hearing loss can be detected on 
audiometry even in the absence of hearing 
complaints. Signal and volume alterations that 
provide important diagnostic clues for ARSACS 
can be identified on magnetic resonance imaging 
(MRI). Herein, we presented the multisystemic 
involvement of ARSACS through clinical findings, 
electroneuromyography, MRI, OCT, and audiometry.

A 28-year-old male was admitted to the 
neurology outpatient clinic with a complaint of 
gait disturbance. The patient engaged in sporting 
activities, including football and long jump, until 
16 years of age, after which his gait progressively 
worsened. The patient was employed as a customer 
service representative. The medical history revealed 
no chronic illnesses, and there was no history of 
substance or medication use. The patient stated 
that he was adopted at the age of two. The 
biological father died when the patient was six 
years old; beyond this, the patient had no further 
information about his parents.

On neurological assessment, inspection 
demonstrated a spastic gait pattern, atrophy of 
the bilateral legs and the first dorsal interosseous 
muscles, as well as pes cavus deformity and 
hammer toe (Figure 1a). The patient was 
alert, oriented, and cooperative, with normal 
speech. Ophthalmological examination revealed 
best-corrected visual acuity of 20/20 in both 
eyes. Pupils were equal and reactive, with no 
relative afferent pupillary defect. Extraocular 
movements were full in all directions, although 
end-point nystagmus was observed at extreme 
gaze positions. Motor examination using 
the Medical Research Council scale revealed 
symmetrical findings, with strength graded as 
5/5 in proximal upper limb muscles, 4/5 in distal 
upper limb muscles, 4/5 in proximal lower limb 
muscles, and 3/5 in distal lower limb muscles. 
Sensory testing revealed reduced vibration and 
light touch sensation in the distal parts of the 
lower extremities. Deep tendon reflexes were 
absent. No pathological ref lexes were detected. 
On coordination testing, the finger to finger test 
revealed intention tremor and dysmetria, and 
dysmetria was also observed during the heel to 
shin test.

Electroneuromyographic assessment demon-
strated findings consistent with a mixed type 
sensorimotor polyneuropathy, characterized 
by both axonal and demyelinating features 
(Table 1). Clinical and laboratory evaluations 
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did not demonstrate any metabolic, systemic 
connective tissue, or hematological disorder that 
could be responsible for the polyneuropathy.

Axial T2-weighted MRI revealed a hyperintense 
rim lateral to the bilateral thalami and bilateral 
hyperintensity of the middle cerebellar peduncles, 
and axial f luid-attenuated inversion recovery 
(FLAIR) sections revealed pontine hypointense 
striations (Figures 1c, e, f). Sagittal T2-weighted 
MRI revealed thinning of the corpus callosum, 
superior cerebellar vermian atrophy, and atrophy 
of the cervical spinal cord (Figures 1d, g).

Following the identification of MRI findings 
suggestive of ARSACS, an ophthalmology 
consultation was requested to evaluate the 
patient for retinal manifestations associated 
with ARSACS. The patient denied any visual 
symptoms, including blurred vision, transient 
visual obscurations, or diplopia. The anterior 
segment examination was unremarkable, and 

intraocular pressures were normal. Dilated 
fundus examination showed bilateral optic disc 
elevation with peripapillary RNFL thickening that 
appeared as grayish-white striations radiating 
from the margins of the optic disc (Figure 2). No 
hemorrhages, exudates, or macular abnormalities 
were present.

Optical coherence tomography showed 
significantly increased RNFL thickness in all 
quadrants bilaterally, exceeding the 95th percentile 
of the normative database. The right eye had a 
mean total area thickness of 379 μm, and the 
left eye measured 385 μm, both well above the 
diagnostic threshold of 119 μm. Macular structure 
was preserved, with minimum foveal thickness of 
272 μm in the right eye and 286 μm in the left eye 
(Figure 2). Fluorescein angiography showed normal 
arteriovenous filling without late disc leakage, 
confirming the absence of true papilledema and 
supporting the diagnosis of RNFL hypertrophy 

Figure 1. (a) Thin legs, pes cavus, and hammer toes. (b) The distal motor latency of the left ulnar nerve was prolonged 
(normal < 3.3 ms), with reduced compound muscle action potential amplitudes (normal ≥ 6 mV) and slowed conduction 
velocities (normal ≥ 50 m/s). (c) Axial T2-weighted sections demonstrate a hyperintense rim lateral to the bilateral thalami 
(blue arrows). (d) Sagittal T2-weighted sections demonstrate thinning of the corpus callosum (blue arrow) and superior 
cerebellar vermis atrophy (white arrow). (e) Axial FLAIR sections demonstrate hypointense striations within the pons. 
(f) Axial T2-weighted sections demonstrate hyperintensity in the bilateral middle cerebellar peduncles (blue arrows). 
(g) Sagittal T2-weighted sections demonstrate cervical cord atrophy.

(a) (b) (c)

(d) (e) (f) (g)
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rather than edema caused by elevated intracranial 
pressure.

Despite the absence of subjective auditory 
symptoms, audiometric testing identified moderate 
sensorineural hearing loss affecting frequencies 
> 4000 Hz (Figure 3).

Diagnostic whole-exome sequencing was 
performed, which identified a homozygous 
NM_014363.6:c.4723C>T (p.Arg1575Trp) variant in 
the SACS (Sacsin Molecular Chaperone) gene. 
This allele was extremely rare in gnomAD and 
had not been observed in the homozygous 
state. Computational prediction tools indicated 
a deleterious effect, supported by a combined 

annotation dependent depletion score of 26.5, an 
AlphaMissense score of 0.981, and a rare exome 
variant ensemble learner score of 0.785, and the 
substitution lied within the sacsin protein domain. 
ClinVar contained submissions with conflicting 
interpretations for this variant. We classified 
the variant as likely pathogenic according to 
American College of Medical Genetics criteria 
(PM1_Supporting, PM2_Supporting, PM3, PM5, 
PP3_Moderate, and PP4). Segregation analysis 
could not be performed because the patient was 
adopted, and no biological parental samples or 
family history were available. Written informed 
consent for publication of clinical data and images 
was obtained from the patient.

Figure 2. (Above) Color fundus photographs. Blue arrows denote an elevated optic 
disc with peripapillary RNFL thickening and grayish striations characteristic of ARSACS. 
(Below) Three-dimensional OCT analysis of the macula. Bilateral RNFL thickening 
exceeding the 95th percentile (red/yellow on significance maps). Mean total area: OD 
379 μm, OS 385 μm.
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Bouchard et al.[1] described ataxic patients in 
the Charlevoix and Saguenay regions of Quebec, 
Canada, who exhibited intermediate forms between 
Friedreich’s ataxia (FA) and spastic paraplegia in 
1978. Engert et al.[2] succeeded in cloning the SACS 
gene, which encodes the sacsin protein, in 2000. 
The SACS gene is located at chromosome 13q12.12, 
and to date, more than 200 mutations have been 
identified in ARSACS.[3] As a result of the widespread 
implementation of genetic investigations, ARSACS 
has been reported from many regions worldwide 
outside Quebec.

Sacsin protein interacts with heat shock proteins 
to regulate neurofilaments and intermediate 
filaments and maintain microtubule stability. In 
ARSACS cells, abnormal filament aggregates disrupt 
microtubule organization. Sacsin dysfunction 
also impairs mitochondrial function, leading to 
oxidative stress, abnormal fission, and impaired 
autophagic function.[3]

Cerebellar ataxia, spastic gait, mixed axonal-
demyelinating sensorimotor polyneuropathy, and 
RNFL thickening are recognized as the main clinical 
manifestations in ARSACS patients.[4] Nystagmus, 
dysarthria, and impaired smooth pursuit may 
be observed as additional cerebellar findings.[5] 
Urinary and fecal incontinence, as well as erectile 
dysfunction, have been reported as autonomic 
findings.[6] Cramps and spasms are reported in 
nearly 50% of patients, whereas neuropathic pain 
in the lower extremities is present in approximately 
25%.[6] Memory impairment, concentration 
difficulties, hearing loss, and epilepsy have been 

reported as findings beyond the main clinical 
features.[6] Subclinical sensorineural hearing loss 
at frequencies > 4000 Hz was also present in our 
patient.

Cerebellar atrophy, corpus callosum thinning, 
T2 hyperintensity in the middle cerebellar 
peduncles, and spinal cord atrophy on MRI 
can be observed in several hereditary ataxias, 
including spinocerebellar ataxias, FA, spastic 
paraplegia type 7, and ataxia telangiectasia; 
therefore, these findings alone are insufficient to 
direct the diagnosis toward ARSACS. However, as 
demonstrated in the MRI, the presence of pontine 
hypointense striations on T2 weighted sequences 
and a hyperintense rim lateral to the bilateral 
thalami are valuable diagnostic clues for ARSACS.[7]

Neuropathy is a cardinal clinical feature 
observed in individuals with ARSAC. 
Electrophysiological studies reveal, in most 
patients, sensorimotor neuropathy with combined 
demyelinating and axonal features. Motor nerve 
conduction velocities are reduced, in contrast to 
FA.[8] A moderate decrease in upper extremity 
motor conduction velocities was observed in our 
patient, consistent with a previously reported case 
in the literature.[9] Additionally, as observed in 
Charcot-Marie-Tooth disease, the nerves exhibit 
a symmetric and uniform slowing of conduction, 
while conduction block and temporal dispersion 
are not expected. Ultrasound examination reveals 
nerve enlargement in demyelinating hereditary 
polyneuropathies such as Charcot-Marie-Tooth 
disease; however, in ARSACS-related demyelinating 
polyneuropathy, nerve enlargement has not been 
observed.[10]

The pathophysiology of RNFL thickening in 
ARSACS remains debated. Early reports described 
these as hypermyelinated retinal fibers, but recent 
evidence suggests the thickening represents 
RNFL hypertrophy rather than myelination. 
Garcia-Martin et al.[11] proposed that SACS gene 
dysfunction affects nerve fiber development, 
causing increased RNFL density without true 
hypermyelination. This hypothesis is supported 
by the observation that tensor diffusion imaging 
shows hyperplasia of pontocerebellar fibers, and 
nerve biopsies demonstrate depletion rather than 
hypermyelination of nerve fibers.

Optical coherence tomography has become 
a vital diagnostic tool in ARSACS. Parkinson et 
al.,[12] in a study comparing peripapillary RNFL 
thickness on OCT among patients with ARSACS, 

Figure 3. Audiometry demonstrating a moderate 
sensorineural hearing loss at frequencies above 4000 Hz.
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spinocerebellar ataxias, FA, other genetic ataxias 
(including ataxia with coenzyme Q10 deficiency, 
ataxia with oculomotor apraxia, episodic ataxia, 
ataxia associated with fibroblast growth factor 
mutations, fragile X-associated tremor/ataxia 
syndrome, and spastic paraplegia type 7), and 
healthy controls, reported that a mean peripapillary 
RNFL thickness > 119 μm on OCT provided 100% 
sensitivity and 99.4% specificity for distinguishing 
ARSACS from other ataxias, thereby representing 
a valuable diagnostic marker. Peripapillary RNFL 
thickness was markedly increased in our patient 
as well. We interpreted this finding as one of the 
most important additional biomarkers supporting 
the diagnosis of ARSACS among the hereditary 
ataxia etiologies.

The preserved visual function in our patient 
aligns with previous reports. Despite significant 
RNFL thickening, visual acuity generally remains 
normal in ARSACS, differentiating it from conditions 
such as papilledema, where prolonged disc edema 
results in visual field loss and eventual optic 
atrophy.[13] The horizontal gaze-evoked nystagmus 
observed reflects the underlying cerebellar 
pathology typical of the disease.

Ongoing experimental studies continue to 
explore potential treatment strategies for 
ARSACS. A study in mice demonstrated that 
mitoquinol mesylate reduced cerebellar Purkinje 
cell degeneration by enhancing mitochondrial 
superoxide dismutase 2 expression.[14] The 
heat-shock protein 90 inhibitor KU 32 was shown 
to reduce neurofilament misfolding, preserve 
mitochondrial membrane potentials, and restore 
mitochondrial volume to normal levels in ARSACS 
cell based experiments.[15] However, no therapeutic 
modality is available in clinical practice that can 
cure the disease or decelerate the process of 
neurodegeneration. The efficacy of home-based 
speech therapy was demonstrated for speech 
impairment.[16] Baclofen and botulinum toxin 
can be used for the management of spasticity. 
Genetic counseling is essential for family planning, 
identification of carriers, and risk.

In conclusion, this report provided a detailed 
presentation of the ARSACS phenotype and 
highlighted practical clues that may facilitate its 
recognition by neurology practitioners.
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