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Case Report

Cochlear Implant in Brown–Vialetto–Van Laere 
Syndrome Patient
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The Brown–Vialetto–Van Laere syndrome or the riboflavin transporter deficiency syndrome is a neurodegenerative disorder initially reported by 
Brown in 1894, by Vialetto in 1936, and by Van Laere in 1966. The syndrome has been described in more than 100 patients since then. Hearing 
loss is the most common symptom of the syndrome, as most individuals have it through the development of the disease. Although there is a 
variation between the onset of hearing loss and the other possible symptoms, hearing loss usually begins in early childhood. Nevertheless, there 
are some cases describing hearing loss starting in adults. Hereby, we present a case report of a patient who started having the symptoms at the 
age of 14 and who had a mutation in the SLC52A3 gene, presenting with sensorineural hearing loss associated with cerebellar ataxia, who also 
underwent successful cochlear implant surgery.
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INTRODUCTION
Cochlear implant is a sensorial device that is capable of re-establishing hearing in individuals with severe to profound sensorineural 
hearing loss (SNHL), through electric stimulation of the spiral ganglion neurons.

The Brown–Vialetto–Van Laere syndrome (BVVLS) or the riboflavin transporter deficiency syndrome is a neurodegenerative disor-
der initially reported by Brown in 1894, by Vialetto in 1936, and by Van Laere in 1966. The syndrome has been described in more 
than 100 patients since then.1-3

In 2010, it was demonstrated that mutations in the riboflavin transporter genes, SLC52A2 (code of RFVT2) and SLC52A3 (code of 
RFVT3), are responsible for the syndrome.4 The riboflavin transporters are essential for normal cellular metabolism, indicating that 
the reduction of intracellular riboflavin levels is a critical pathologic indicator in BVVLS.3

A patient with BVVLS generally presents symptoms related to progressive bulbar dysfunction, SNHL, and respiratory dysfunction.2,5

Hearing loss is the most common symptom of the syndrome, as most individuals have it through the development of the disease. 
Although there is a variation between the onset of hearing loss and the other possible symptoms, SNHL usually begins in early 
childhood. Nevertheless, there are some cases describing SNHL starting in adults.6
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Besides hearing loss, other cranial nerves including optic atrophy, 
upper and lower motor neurons involvement, and ataxia can be 
affected. The development of new symptoms can create a timeline 
like amyotrophic lateral sclerosis, Madras motor neuron disease, and 
Nathalie syndrome.7,8

The diagnosis is made through molecular analysis of the genes. 
Treatment with riboflavin oral reposition is efficient and retards the 
progression of the disease. The authors indicate treatment if there is 
suspicion of the transporter deficiency, even if the molecular results 
are not yet available.8

Hereby, we present a case report of a patient who started hav-
ing the symptoms at the age of 14 and who had a mutation in the 
SLC52A3 gene, presenting with SNHL associated with cerebellar ataxia.

CASE PRESENTATION
A 31-year-old female presented with progressive bilateral SNHL that 
began when she was 14 years old.

The pure tone audiometry presented a moderate to severe bilateral 
hearing loss (Figure 1).9 The speech perception test had no discrimi-
nation of the words presented (0% correct responses).

The brainstem evoked response audiometry showed no waves on 
both sides and the otoacoustic emission in the distortion product 
was present on both sides.

She was diagnosed with auditive neuropathy at 21 years and started 
using a hearing amplification device in both ears, with the supervision of 
auditive training. After 6 months of therapy, there were still no benefits.

Aiming to screen her hearing abilities and to make fine adjustments 
in the hearing device, there was an auditory threshold test in an 
open field conducted, and in spite of a satisfactory threshold in the 
range of speech (1-4 kHz), the patient was referred no benefit from 
using the hearing devices, and also presented a poor performance 
in detection and comprehension of speech in closed set (Figure 2).

Her head computed tomography scan was normal, and magnetic 
resonance imaging (MRI) showed a small reduction of the cochlear 

nerve signal bilaterally (Figure 3). After being evaluated by the multi-
disciplinary staff of the hearing group of our hospital, it was indicated 
to perform a cochlear implant (CI) surgery, which was made bilater-
ally, with an interval of 2 years between the surgeries (with 21 and 
23 years old). Medel™ implants were used in the surgery.

After the first CI was activated, auditory comprehension and hearing 
recognition abilities were significantly improved. Nevertheless, there 
were no improvements in hearing of noise with bimodal adapting 
(using both, CI and hearing amplification device). For this reason, the 
second CI was implanted. After that, the subject had a remarkable 
improvement, especially in those daily activities that are acknowl-
edged as challenging: hearing and understanding song’s lyrics and 
hearing in noisy environments such as the workplace.

After 3 years of CI bilateral adapting, the patient clinically evolved 
with fallings, reduced articulatory patterns, ataxic movements, loss of 
muscular strength in lower limbs, and need the support of crutches 
to walk. She was diagnosed with progressive cerebellar ataxy, 

Figure 1.  Tone threshold audiometry. OD, right ear; OE, left ear.

Figure  2.  Hearing threshold in an open field with amplification hearing 
device bilaterally.
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beginning a genetic investigation that discovered the SLC52A3 gene 
mutation. Three years after the riboflavin reposition, there was a 
march significant improvement.

After 5 years of the first surgery, the patient presented a mean of 
28 dB of tone threshold in an open field, using bilateral CI devices 
(Figure 4). In speech perception, there was a 64% of auditive detec-
tion of dissyllables and 100% of trisyllables, both in open set.

DISCUSSION
The BVVLS or the riboflavin transporter deficiency syndrome is a 
motor neuropathy that manifests with weakness of both upper and 
lower limbs, respiratory distress due to diaphragm palsy, sensorial 
neuropathy that manifests as march ataxy and cranial nerves neu-
ropathy, such as optic atrophy, SNHL, and bulbar palsy.5

The riboflavin (7,8-​dimet​hyl-1​0-[(2​S,3S,​4R)-2​,3,4,​5-tet​rahyd​roxyp​
entyl​]benz​o[g]pteridine-2,4-dione) is a hydrophilic vitamin, which 
is converted into important coenzymes that are enrolled in the 
metabolic pathways of carbohydrates, amino acids, and lipids.3 The 
mutated gene of one of both related to riboflavin transport causes 
reduced absorption and a systemic level deficiency, as this vitamin is 
not produced by humans.

Riboflavin byproducts are critical components of the transport  
chain of the mitochondrial electrons. The reduced transport results  
in impaired mitochondrial activity.3,4,7

This deficiency is considered a recessive autosome neurodegenera-
tive disorder, treatable, and rare.1,2 Bosh  et  al1 presented a revision 
paper with data of 74 subjects with BVVLS in 34 publications up  
to 2012. In this revision, the authors conclude that the absence of 
the treatment can lead to a lethal ending and indicate that treatment 
with reposition of riboflavin must be initiated as soon as there is a 
probability of the syndrome, even though molecular results are not 
yet available.

In this case report, the patient started having auditive symp-
toms when she was 14 years old, and the molecular result of 
the SLC52A3 gene mutation was only diagnosed after the  
cerebellar ataxy.

Hearing loss is one of the first symptoms of BVVLS and can pre-
cede other symptoms by years,1,2 which is a contributing factor 
to delayed diagnosis, increasing molecular testing importance in 
SNHL, especially those related to auditory neuropathy as in this 
case. Bosch et al1 described the mean age of onset of symptoms to  
be 8.2 years.

Neural degeneration, neuron decreased number, and gliosis are  
the most common findings in the brainstem and cerebral medulla, 
which can be detected in an MRI as the brainstem and cerebellar 
atrophy, respectively.7

The MRI of the case reported central atrophy at the beginning of the 
cochlear nerve.

The first case report that underwent a cochlear implant surgery 
was presented by Sinnathuray  et  al10 with a poor CI response. 
Authors allege that central alterations did not contribute to a good  
CI performance.11 

Other studies demonstrate speech auditory perception improve-
ment with the surgical intervention after CI surgery with ribofla-
vin supplement. Salmira  et  al12 demonstrated the low benefits of 
speech recognition in an open set with hearing aid and emphasized 
the importance of additional image evaluation to indicate CI in  
those cases. 

There is a recent systematic review13 regarding this subject, collecting 
14 articles of BVVLS and CI performance, demonstrating a variation 
of auditory results, but with a generally good response, with hearing 
threshold and speech recognition improvement.

Furthermore, CI use and auditory rehabilitation in children with 
BVVLS is found in specialized literature, demonstrating improvement 
in both auditory threshold and speech detection.14,15

Some studies demonstrate that oral riboflavin treatment allows  
an ataxy improvement, although with no delay of hearing loss pro-
gression. The oral reposition must undergo throughout the life of  
the patients.5,6,8

Figure 4.  Open field audiometry showing bilateral CI auditive threshold. CI, 
cochlear implant.

Figure 3.  Coronal plane of MRI T2 sequence, demonstrating the bilateral slight 
reduction in the cochlear nerve signal. MRI, magnetic resonance imaging.
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CONCLUSION
The BVVLS is a rare pathology that must be remembered when there 
is an association of SNHL and auditory neuropathy with neurologi-
cal findings. The correct diagnostic is of extreme importance, as the 
treatment is simple and can interrupt the disease’s progression, 
improving the patient’s quality of life.
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