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Abstract 

This case report details the clinical journey of an 11-year-old boy who initially presented with concerns about delayed 

walking at 21 months. Despite normal early development, the patient later developed progressive neurological 

symptoms, along with repeated severe vomiting episodes occurring at 21 to 30 day intervals. Genetic investigations 

revealed the presence of a homozygous mutation in the SLC52A2 gene, associated with Brown-Vialetto-Van Laere 

Syndrome type 2 (BVVLS2). The patient demonstrated signs of autonomic dysfunction during vomiting episodes, 

potentially indicating cyclic vomiting syndrome (CVS). Riboflavin therapy, which is effective for both BVVLS2 and 

CVS, was initiated with positive outcomes. This case highlights a potential rare gastrointestinal manifestation of 

BVVLS2, expanding our current understanding of the impacts of this genetic disorder. 
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Introduction 

Brown-Vialetto-Van Laere Syndrome (BVVLS) is a rare disease with less than 400 diagnosed cases all-over the 

world.1-5 It is due to Riboflavin Transporter deficiency (RTD), which was first described by Brown in 1894 and later 

by Vialetto and Van Laere in 1936 and 1966, respectively.4 

This condition is mainly defined by progressive neurological deficits, such as cranial nerve palsies, sensorineural 

hearing loss, and muscle weakness.2,5 The only gastrointestinal symptom previously reported in association with this 

syndrome has been dysphagia, sometimes necessitating gastrostomy tube feeding.5 The link with cyclic vomiting 

syndrome is a novel finding in this case. 



Case Report 

Initially, the patient had been brought into the healthcare facility at 21 months of age, due to concerns about delayed 

walking. There were no concerns about his general health or any other developmental domains, as he was able to sit, 

stand without support, scribble with a pen, feed himself with a spoon and speak a few words. The patient was born 

through normal vaginal delivery at full term with a birth weight of 2.9 kg. His parents were first cousins, and he had 

two older, healthy siblings (a brother and a sister) with no family history of chronic or inherited neurological disorders. 

Clinical examination showed normal growth with no dysmorphic features. His heart, chest, abdomen, genitalia and 

skin examinations were all normal. His neurological examination, however, exhibited decreased muscle bulk in the 

lower limbs along with hypotonia, hyporeflexia and decreased muscle power, with a MRC scale score of 4/5. There 

were no abnormalities observed in his cranial nerves, sensory or cerebellar examinations. The results of laboratory 

investigations were all normal, including a complete blood count (CBC), renal and liver function, vitamin D level, 

thyroid function, iron, ammonia, lactate, blood amino acid and acyl carnitine profiles. Magnetic resonance imaging 

(MRI) of the brain showed bilateral flare sub-cortical white matter hyper-intensities, with prominent Virchow-Robin 

periventricular space and a dilated central spinal canal from D4 to D10. Electromyography (EMG) was also performed, 

the results of which were normal. The patient was referred for inclusion in the whole exome sequence (WES) study, 

although follow up contact was lost due to a change in the patient’s country of residence. The patient restarted his 

follow up at the age of 10 years, by which point he was unable to sit without support and had lost his ability to walk 

or stand. Furthermore, his hearing had become affected, and his speech was slurred. 

WES analysis was performed at that time, resulting in the detection of a homozygous c.917G>A (p.Gly306Glu) 

mutation in the SLC52A2 gene, linked to an autosomal recessive genetic disorder called Brown-Vialetto-Van Laere 

Syndrome type 2 (BVVLS2) [OMIM: 614707]. Clinically, at 10 years of age the patient was conscious, alert, non-

dysmorphic, but was relatively small for his age with weight and height both being below the 5th percentile according 

to his age and sex, unable to walk or stand, but able to obey orders. Central nervous system (CNS) examination showed 

that the patient had generalized reduced muscle bulk, with generalized hypotonia and scoliosis, muscle power was 3/5 

in the upper and lower limbs, although his cognitive function, cranial nerve, sensory and cerebellar examinations were 

all normal. At around the age of 10, the patient progressively started to have episodes of repeated severe bilious (and 

sometimes non-bilious) vomiting, occurring up to 25 times per day and 6 times per hour. These episodes generally 

occurred 21 to 30 days apart, with each episode persisting for around 7 to 10 days. The vomiting was associated with 

generalized mild to moderate abdominal pain, severe dehydration and a decreased level of consciousness, for which 

hospitalization was required on 9 separate occasions, including 3 intensive care unit admissions where he was 

intubated, ventilated and managed with intravenous fluids, ondansetron and esomeprazole. The vomiting episodes 

were associated with transient autonomic dysfunction in the form of hypertension requiring treatment with intravenous 

hydralazine, along with urinary retention and decreased urine output in the absence of a local urological cause. 



 

Figure 1: An 11-year-old boy with BVVLS and CVS along with generalized hypotonia and failure to thrive. 

Laboratory investigations during these episodes exhibited that the patient had high blood glucose levels of up to 

11.1 mmol/L, low plasma sodium levels of 124 mmol/L, low plasma chloride levels of 90 mmol/L, low plasma 

osmolarity of ~251 and low blood urea nitrogen (BUN) and creatinine levels. Despite the patients dehydrated state 

and decreased urine output (<1 mL/kg/hour), increased urine osmolarity was detected (>100 mosm), as observed with 

the syndrome of inappropriate antidiuretic hormone secretion (SIADH). All laboratory result abnormalities returned 

to normal levels once the vomiting episodes subsided, with blood pressure readings and urine output also returning to 

normal levels outside of vomiting episodes. Ultrasound scans of the patient’s abdomen and pelvis were performed 

with Doppler echocardiography, to exclude cardiac, renal, or adrenal causes for his hypertensive episodes, the results 

of which were all normal. A pH probe study and a computed tomography (CT) abdominal scan follow through study 

(with barium contrast) were performed, in order to rule out surgical or any other gastrointestinal (GI) causes for the 

vomiting episodes, the results of which were unremarkable. Furthermore, there was no evidence of any infectious 

etiology being involved in the vomiting episodes. Repeated MRI scans of his brain and spine were performed to rule 



out neurological causes, showing non-specific bilateral cerebral white matter high signal foci with no paraspinal 

abnormalities. Accordingly, a diagnosis of cyclical vomiting syndrome (CVS) was suspected based on the latest 

ROME IV diagnostic criteria (Table 1). The patient was started on riboflavin (vitamin B2) at an initial dose of 200 

mg daily, gradually building up to 600 mg daily (40 mg/kg/day). the patient suffered only one vomiting episode, 

occurring 2 weeks after the riboflavin treatment had been initiated, after which no vomiting episodes were reported 

throughout the 5 month follow up period. 

Table 1: Criteria for cyclic vomiting syndrome* [adapted from ROME IV Diagnostic Criteria for Disorders of Gut-

Brain Interaction (DGBI)]. 

1. Two or more periods of unremitting paroxysmal vomiting with or without retching, lasting hours to days 

within a 6-month period. 

2. Episodes are stereotypical in each patient. 

3. Episodes are separated by weeks to months with return to baseline health between episodes of vomiting. 

*All of the criteria must be met to adhere to the consensus definition of CVS. 

Discussion 

Three types of riboflavin transporter deficiency (RTD) disorders are known,1 which are mainly caused by mutations 

in the SLC52A1 [OMIM: 615026], SLC52A2 [OMIM: 614707] and SLC52A3 [OMIM: 211530] genes.1 Type 1 RTD 

disorders caused by the SLC52A1 mutation, are extremely rare, with only one reported case to date, in a 4-month-old 

girl with homozygous SLC52A1 deletion,1 while two other cases reported in the literature were of maternal-related 

SLC52A1 microdeletion.2,3 Brown-Vialetto-Van Laere Syndrome type 1 (BVVLS1) corresponds to the SLC52A3 gene 

mutation (type 3 RTD disorder), while BVVLS2 is a SLC52A2-related disease (type 2 RTD disorder) in which the 

problem would be at the level of transporting the Riboflavin from the blood into the tissues.4 Distinguishing between 

BVVLS1 and BVVLS2 can be challenging as both types share similar features of clinical presentation.4,5 Riboflavin 

is considered a suitable treatment for all RTD disorders, with evidence showing that early treatment with high doses 

of riboflavin can help limit the progression of the disease and reduce symptoms.4,6,7 

Individuals diagnosed with type 2 and type 3 RTD disorders typically experience neurological symptoms 

characterized by progressive peripheral and cranial manifestations, such as muscle weakness, vision loss, deafness 

and sensory ataxia.4,8 GI-related manifestations are usually attributed to progressive muscle weakness, as patients 

often experience dysphagia and aspiration episodes.4,9 To the best of our knowledge and after extensive review of the 

available literature, this is the first case report of a BVVLS patient having cyclic episodes of vomiting. In this specific 

case, CVS could be a rare GI manifestation of BVVLS, or it could simply be an unfortunate associated condition. One 

important differential diagnosis of BVVLS is the multiple acyl-COA dehydrogenation defect (MADD).6,10-12 BVVLS 

shares biochemical similarities with MADD, with both potentially causing intermittent vomiting episodes. However, 

patients with MADD usually presents with hypoglycemia, deranged liver enzymes, rhabdomyolysis, hepatomegaly 

and renal dysplasia, all of which were absent in the present case.6,10-12 Furthermore, genetic investigations did not 

identify ETFDH, ETFA or ETFB gene mutations, which are usually associated with MADD.10-12 

CVS was suspected in this patient as he met all ROME IV diagnostic criteria required for the diagnosis of this 

syndrome in children (Table 1)13 and there was no evidence indicating that these episodes arose from infectious, 

neurological, or surgical causes. Furthermore, during vomiting episodes the patient exhibited signs of autonomic 

dysfunction in the form of hypertension and urine retention, which is commonly seen in CVS patients.14,15 Conversely, 

outside of these episodes, there was no occurrence of vomiting, high blood pressure, or reduced urine output, with 

laboratory investigations yielding normal results. Additionally, it was observed that all of the patient’s vomiting 

episodes were associated with hyponatremia, decreased blood osmolarity, with decreased urine output and increased 

urine osmolality. These findings may indicate Sato type CVS, a rare variant that has been described in only 6% of 

CVS cases. 

Several studies have demonstrated the efficacy of riboflavin as a prophylactic medication for CVS,16-18 which 

proved to be particularly beneficial in this case, as riboflavin is also effective for the treatment of BVVLS1.4,6,7 



Conclusions 

Cyclical Vomiting Syndrome (CVS) could potentially be a rare gastrointestinal (GI) manifestation of Brown-Vialetto-

Van Laere Syndrome type 2 (BVVLS2). Riboflavin treatment had beneficial results, serving the dual purpose of 

providing a vital therapy for BVVLS2, particularly when initiated early in order to minimize neurological damage, 

while also being effective for the treatment of CVS. 
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