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Sir,

The clinical syndrome of cerebellar ataxia with bilateral 
vestibulopathy (CABV) was first reported by Bronstein et al. 
in 1991.[1] Its characteristic clinical sign is the impairment of 
visually enhanced vestibulo-ocular reflex (VVOR).[2] There 
is combined failure of all three compensatory eye movement 
systems: the vestibulo-ocular reflex (VOR), optokinetic 
reflex (OKR), and smooth pursuit (SP). Gaze stabilization 
during natural activities like walking or running is attained by 
the combination of visual and vestibular reflexes (Grossman 
et al., 1989).[1] Visual reflexes such as SP and OKR are 
most obvious during the low-frequency, predictable head 
rotations, and VOR comes into play during high-frequency 
head rotations. Patients with cerebellar ataxia have impaired 
SP and OKR, but generate a near normal VVOR using their 
VOR. Patients with bilateral vestibulopathy produce a near 
normal VVOR below 1 Hz using SP and OKR. Therefore, the 
impairment of the VVOR below 1 Hz indicates involvement 
of vestibular as well as cerebellar pathways. An accurate 
diagnosis of this condition requires a high index of suspicion, 
as some of the etiologies like malignancies can masquerade 
as CABV syndrome.

A 56-year-old gentleman presented to the audio vestibular 
clinic of our tertiary care hospital with 6 months history 
of imbalance while walking, dizziness, apparent motion of 
objects while walking, and abdominal fullness. There was 
no family history of ataxia or any other chronic progressive 
neurological disorder. He neither had any hearing loss nor had 
any history of ototoxic drug intake in the past. Oto-neurological 
examination revealed a broad-based gait and spontaneous 
downbeat nystagmus. Corrective saccades were observed 
during the examination of smooth pursuit. Finger nose test 
incoordination and dysdiadochokinesia also were present. 
These findings suggested a central vestibular dysfunction, in 
addition his head thrust test was positive bilaterally and there 
was an impaired dynamic visual acuity, which suggested a 
peripheral vestibular dysfunction. An impaired VVOR was 
noted by observing compensatory saccadic eye movements 
when his head was slowly (at about 0.5 Hz) turned from 
side-to-side while he fixated at the examiner’s nose. Romberg’s 
sign was positive. On systemic examination there was a 
palpable abdominal mass involving the epigastric, umbilical, 
and left hypochondriac region, which moved with respiration. 
The patient had normal audiogram and tympanogram. 
Electronystagmogram (ENG) showed saccadic intrusions of 
smooth pursuit, asymmetry of optokinetic nystagmus, and 
bilateral hypoactive labyrinth [Figure 1]. Magnetic resonance 
imaging (MRI) brain [Figure 2a] was normal. Nerve conduction 
velocity and electromyographic study of upper and lower limbs 

were normal. The abdominal mass was further evaluated by 
the surgical team with a Computed tomogram (CT) of the 
abdomen and an Ultrasound (USG)-guided biopsy. Abdominal 
CT showed a large heterogeneously enhancing necrotic mass 
lesion in epigastric and left hypochondriac regions extending 
inferiorly till left iliac fossa (LIF) measuring 31 × 19 × 16 cm. 
Mass was seen engulfing the entire stomach [Figure 2b]. Biopsy 
of the mass was suggestive of a high-grade neuroendocrine 
tumor. The tumor cells were positive for pancytokeratin, 
CAM5.2, synaptophysin, very scatteredly positive for CD 
56.CK 7, and negative for CK20, Chromogranin, Desmin, 
SOX-10, DOG-1, CD-117. The serum assays for the 
paraneoplastic antineuronal antibodies (Hu, Yo, Ri, CV2, Ma, 
amphiphysin, Recoverin, titin, Tr, AntiGAD-65, SOX1, Ta) 
were negative. The clinical findings of concurrent cerebellar 
ataxia and bilateral vestibulopathy were consistent with the 
diagnosis of CABV. Counselling for vestibular physiotherapy, 
and use of the assistive device such as walker was prescribed. 
He was started on six cycles of chemotherapy (Inj.Granisetron, 
Atezolizumab, Etoposide, Carboplatin, Pegfilgrastin) for 
the neuroendocrine tumor, but despite repeated cycles of 
chemotherapy, he succumbed to his illness after 6 months of 
treatment.

Migliaccio et al. studied in detail, 4 patients diagnosed as 
CABV with magnetic search coil oculography, and they were 
found to have impairment of all 3 compensatory eye movement 
reflexes: The VOR, smooth pursuit, and optokinetic response.[1] 
A retrospective study by Pothier et al. identified 33 patients 
matching the CABV clinical syndrome.[3] In 2004, Szmulewicz 
et al. proposed cerebellar ataxia with bilateral vestibulopathy 
as a distinct syndrome with a characteristic clinical sign - an 
impaired visually enhanced vestibulo-ocular reflex (VVOR; 
also called the “doll’s head” or “doll’s eye” or “oculo-cephalic 
reflex) known as Cerebellar ataxia with neuropathy and 
vestibular areflexia syndrome (CANVAS).[4] In their study, 
three of the four patients had clinical and electrophysiological 
evidence of sensory peripheral neuropathy. Since then, 
patients with various combinations of bilateral vestibulopathy, 
cerebellar ataxia and peripheral neuropathy have been 
described. There is no discernible sequence to the onset of 
the 3 cardinal features of CANVAS (cerebellar impairment, 
bilateral vestibular hypofunction, and a somatic sensory 
deficit), and patients may manifest only 2 of the 3 for many 
years before fulfilling the minimal diagnostic requirements 
of this syndrome.[5] The major differential diagnoses are 
spinocerebellar ataxia type 3 (SCA 3) (Machado-Joseph 
disease), Friedreich’s ataxia (FRDA), multiple system atrophy 
of cerebellar type (MSA-C), Wernicke’s encephalopathy, SCA’s 
4 and 25, and occasionally SCA’s 1, 8, and 27. Spinal sensory 
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neuronopathies can be found in paraneoplastic diseases, immune 
disorders (Sjogren’s syndrome, Miller-Fisher syndrome, and 
Bickerstaff’s brainstem encephalitis), Friedreich ataxia, and 
history of intake of drugs such as cisplatin and pyridoxine.[4] 
Chronic cough and autonomic dysfunction are found to be 
variable features of CANVAS.[6] Management of CABV and 
CANVAS syndromes is symptomatic. Patients with dysphagia 
as seen in pure cerebellar syndromes and/or sensory impairment 
should be taught behavioral techniques and may require 
modification of food consistency. Measures should be taken for 
prevention of falls, such as educating regarding possible risks, 
advising patients to modify their home conditions to bulid fall 
free bathrooms, hand rails, etc. Individualized combination 
of neurological and vestibular rehabilitation may benefit the 
patient. Our patient had concurrent malignancy and abdominal 
high-grade neuroendocrine tumor along with CABV syndrome. 
The possibility that CABV was a paraneoplastic manifestation 
of the coexisting malignancy was duly considered, but the 
antibodies were negative. However, the possibility that 
malignancy is a potential cause cannot be dismissed summarily 
as the antibody tests done early in the disease process may still 
become positive later in the disease course.

Patients presenting with imbalance, dizziness, and ataxia 
could be having CABV syndrome. A head impulse test 
should be a routine part of every patient presenting with 
dizziness, and cerebellar signs should be looked for. Where 
suspected an MRI brain along with vestibular test should be 
performed. CABV syndrome could represent paraneoplastic 
syndrome, and therefore more sinister manifestation of 
systemic malignancy.
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Figure 1: ENG showing saccadic intrusions of smooth pursuit, asymmetry of optokinetic nystagmus and bilateral hypoactive labyrinth

Figure 2: (a) Normal MRI brain of the patient. (b) CT abdomen showing 
large heterogeneously enhancing necrotic mass noted in greater and 
lesser omentum, completely encasing stomach
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Autosomal Recessive Spastic Ataxia of 
Charlevoix-Saguenay (ARSACS): Case Report of a Novel 

Nonsense Mutation in the SACS Gene
Sir,
Autosomal recessive spastic ataxia of Charlevoix-Saguenay 
(ARSACS) is an autosomal recessive neurodegenerative 
disorder characterized by a triad of early onset cerebellar 
ataxia, spasticity, and sensorimotor polyneuropathy (distal 
muscle wasting with finger and foot deformities).[1] Dysarthria, 
nystagmus, and retinal hypermyelination may sometimes be 
observed.[1] It was first described by Bouchard et al. in1978 
as an uncommon cause of autosomal recessive cerebellar 
ataxia.[2,3] Although initially thought to be prevalent only in 
Canada, it has now been increasingly reported from rest of 
the world.[4] Exome sequencing studies identified multiple 
causative mutations in the sacsin molecular chaperone 
gene (SACS) on chromosome 13q.[5] However, new pathogenic 
mutations continue to be identified. We report a patient with 
typical clinical and imaging features of ARSACS, where 
targeted SACS gene testing lead to the discovery of a novel 
pathogenic SACS mutation.

A 28-years-old male, born of non-consanguineous marriage, 
presented with progressive gait ataxia and recurrent falls from 
3 years of age. He also developed dysarthria and lower limb 
stiffness at 10 years of age, followed by thinning of feet. Family 
history was negative. On examination, he had bilateral pes 
cavus with hammer toes. Neurological examination revealed 
lower limb spasticity, brisk reflexes, and extensor plantar 
response. Sensory and fundus examination were normal. 
He also exhibited dysmetria, dysdiachokinesia, nystagmus, 
and cerebellar gait. He had no Kayser-Fleischer ring, 
telengiectasias, or tendon xanthomas. Systemic examination 
was normal. Diagnosis of an autosomal recessive ataxia 
syndrome was made and patient evaluated along those lines.

MRI brain revealed superior cerebellar vermian atrophy and 
T2 linear “striped” hypointensities in pons [Figure 1a and b]. 

Nerve conduction studies (NCS) demonstrated prolonged 
distal latencies with decreased velocities in motor nerves of all 
limbs while sensory NCS was not recordable. ARSACS and 
Refsum’s disease are the ataxia syndromes associated with 
predominant demyelinating neuropathy. Genetic testing for 
Friedreich’s ataxia and Spinocerebellar ataxia was negative. 
2D-Echocardiography, serum albumin, lipid profile, and alpha 
fetoprotein were normal. Clinical exome (targeted SACS gene) 
sequencing revealed a heterozygous pathogenic non-sense 
mutation on exon 10 of SACS gene (C,4232T > G) resulting in 
a stop codon and premature truncation of the protein. Another 
mutation of uncertain significance was found on the same 
exon (C,8132C > T).

ARSACS is an early onset, cerebellar ataxia first described 
from Quebec, Canada in 1978. Canadian patients formed a 
majority of these cases initially, but an increasing number have 
been described from other countries as well, possibly pointing 
toward an earlier underdiagnosis.[6] Many of these cases were 
initially diagnosed as spastic diplegia type of cerebral palsy.[2] 
Approximately 30 mutations in the SACS gene have been 
reported and newer ones are being continuously discovered.[7]

It usually presents in early childhood (12 months to 
5.5 years of age)[3] and diagnosis is based on typical clinical 
manifestations (cerebellar ataxia with spasticity and peripheral 
neuropathy) and radiological findings (superior vermian 
atrophy and pontine linear T2/FLAIR hypo-intensities on T2/
FLAIR). Confirmation of diagnosis is done by demonstration of 
pathogenic mutations in the sacsin gene located on chromosome 
13q.[5]

The cardinal clinical features of ARSACS are gait instability 
with frequent falls, both of which were present in our patient. 
The disease progression is slow with patients becoming 
wheelchair bound around the third to fourth decade of life.[3] 
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