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Summmary

Investigators from the Pediatric Epilepsy Research Consortium
(PERC), a collaboration of 21 US pediatric epilepsy centres, re-
ports patient characteristics, evaluation strategies and postopera-
tive outcomes in children with drug resistant epilepsy, who un-
dergo evaluation for epilepsy surgery [1]. The cohort included
437 children, of whom 71 children were younger than 3 years at
the time of referral for surgery. The baseline patient demograph-
ics and epilepsy characteristics were compared between children
who were referred at a younger age (≤3 years) and those referred
after 3 years age. Pre-surgical evaluation strategies, including
MRI findings and ancillary testing used if any, were reported
and compared between these two groups. The type of surgery,
intent of procedure (definitive or palliative), need for invasive
monitoring and surgical outcomes were recorded for those who
underwent surgery. The investigators identified abnormal neuro-
logical examinations (p=0.002) and imaging findings (p=0.042),
frequency of seizures (p=0.01) and proximity to referral cen-
tres (p=0.05) as factors which contributed to early referral in the
younger age group. 85% of the children who were evaluated
for surgery had focal onset seizures, with 71% having abnor-
mal MRI. The most commonly identified etiology was structural
(multilobar and hemispheric malformations (55%) and unilobar
abnormalities (45%)). In the younger age group, use of ancil-
lary testing was less frequent compared to older children, with
48% of the group having only MRI/EEG testing. The utility of
tests such as positron emission tomography, among others, was
noted to be higher for children with normal MRI or those with-
out circumscribed malformations. It was noted that there was no
difference in the rates of surgery between the two groups; but
the younger age group more often underwent larger procedures
such as hemisperectomy. Among those referred for surgery at
≤3 years, 11 children had normal MRI of whom only 1 was of-
fered surgery. Among the children who had onset of seizures at
<3 years (n=202), 176 (87%) had drug resistant epilepsy (DRE)
at the time of referral. The investigators sought to compare the
characteristics of those with early DRE diagnosis (<3 years)
to those with later DRE diagnosis among children with early

epilepsy onset and found no significant differences. Factors that
contributed to delay in surgical referral (defined as > 1 year af-
ter DRE diagnosis) among those with early onset DRE (n=79)
were found to be abnormal neurological examinations and gen-
eralized or focal aware seizure types and the intent of referral
was mostly for palliative procedures. Thirty four patients <3
years old underwent surgery. The type of surgery offered was
more often focal resection and the mean follow-up post-surgery
was 23 months (4-40 months). Favourable outcomes were iden-
tified in a significant proportion of the cohort, with Engel class I
outcomes in 59% and class II in 18%. Surgical complications or
developmental outcome following surgery were not analysed in
the study.

The investigators concluded that surgery is effective but may
be disproportionately offered to children with severe presenta-
tions, as those with normal MRI and better neurological sta-
tus had lower rates of referral for surgery. They attribute this
to lower utilization of ancillary testing and recommend further
studies into the prevalence of nonlesional DRE.

Commentary

Drug resistant epilepsy occurs in 35-65% of children with
epilepsy <3 years old and contributes to significant morbidity and
health care burden. Epilepsy surgery can result in seizure free-
dom in appropriately chosen candidates and can improve devel-
opmental outcomes. Previous retrospective studies have shown
that seizure-free survival can be attained in 50-80% children who
undergo resective surgeries for DRE, with positive or static ef-
fects on cognitive outcomes [2, 3]. A single centre randomized
control trial performed at a tertiary care institute in India com-
pared seizure freedom and quality of life in children under 18
years with DRE [4]. It was found that 77% in the surgery group
attained seizure freedom at 12 months versus 7% in the medi-
cally treated group. A retrospective study from Japan that re-
ported the surgical and developmental outcome in children un-
der 3 years who underwent epilepsy surgery over a period of
13 years, concluded that seizure freedom was attained in 82%
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Abstract
Background: Brown-Vialetto-Van Laere syndrome is an autosomal recessive riboflavin transporter deficiency syndrome. It has
been described in various populations but has yet to be recorded in East Africa. Case Report: In a patient who was admitted with
aspiration pneumonia, SLC52A3 gene screening was performed based on a combination of bulbar weakness, ptosis, tongue atrophy,
and hyperreflexia, which is compatible with Brown-Vialetto-Van Laere syndrome. A heterozygous pathogenic SLC52A3 variant
was identified but no second potential pathogenic variant was detected. There was notable clinical improvement with riboflavin
supplementation. Discussion: Our findings provide evidence of a wider geographical distribution of this rare condition. They also
illustrate the clinical recognizability of this rare and treatable movement disorder in resource-limited areas.

Keywords: Brown-Vialetto-Van Laere syndrome, Africa, SLC52A3, RFT2, Riboflavin, Motor Neuron Disease.
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Background

Brown-Vialetto-Van Laere syndrome (BVVL; OMIM #
211530), also known as ponto-bulbar palsy with deafness or bul-
bar hereditary motor neuropathy type 1, is a rare autosomal re-
cessive degenerative disorder that is caused by riboflavin trans-
porter deficiency [1]. It is characterized by progressive sen-
sorineural deafness, which is followed by bulbar weakness in-
volving the facial, glossopharyngeal, and hypoglossal nerves,
and, less commonly, the spinal motor nerves and upper mo-
tor neurons. Symptoms can present as early as six months up
to adulthood, with a female-to-male ratio of 3:1 [2]. The rare
symptoms include peripheral neuropathy, seizures, intellectual
disability, and autonomic dysfunction.

Although the first clinical description was conducted by
Charles Brown in 1894 [3], the genetic and pathophysiologi-
cal basis has only been discovered relatively recently [4]. Ri-
boflavin, a water-soluble B vitamin, is an essential nutrient with
an important function as a co-factor in amino acid, carbohydrate,
and lipid metabolism. Additionally, it is required for the biosyn-

thesis of two other important co-factors, namely flavin adenine
dinucleotide and flavin mononucleotide, which play vital roles
in energy metabolism, signal transduction, DNA repair, and cell
death [5].

Riboflavin transporter type 2 (RFT2) is highly expressed in the
gut, whereas riboflavin transporter type 3 (RFT3) is predomi-
nantly expressed in the brain. Very little expression was observed
in the skin (proteinatlas.org reference). Homozygous or com-
pound heterozygous pathogenic variants in the riboflavin trans-
porter genes SLC52A2 (coding for RFT3) and SLC52A3 (cod-
ing for RFT2) can cause BVVL or Fazio-Londe syndrome [6].
Fazio-Londe syndrome does not present with sensorineural hear-
ing loss [2] and solely arises from mutations within SLC52A3.

Oral riboflavin supplementation at a dose of 10 mg/kg/day has
been a successful treatment for BVVL [2]; however, some pa-
tients require up to 60 mg/kg/day [6]. In this context, we present
the case of a 13-year-old girl with features of BVVL who showed
good improvement with riboflavin supplementation.
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Abstract

Sialorrhoea or drooling can be a common problem in children with neurological conditions associated with bulbar dysfunction,
possibly due to the overproduction of saliva or reduced swallowing of saliva. It is classified into anterior or posterior drooling.

There are many treatment options, from conservative management for anterior drooling such as oral/sensory motor therapy and
behavioural intervention, to pharmacological and more invasive surgical intervention or botulinum toxin (Botox) injections for
posterior drooling. Many interventions have been tried to achieve better saliva control, but there has been no consensus on the most
effective treatment.
The use of targeted radiotherapy to the salivary gland to manage secretions in children is rarely documented but widely used in
progressive neurological conditions in adults, such as Parkinson’s disease and motor neuron disease.
In this case report, we review the use of targeted radiotherapy for managing drooling in a fifteen-year-old boy and the effectiveness of
this treatment method.
Two years after treatment, the patient’s drooling remains well controlled with one medication, and his quality of life has improved.
Keywords: Drooling, Radiotherapy, Paediatric palliative care.
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Introduction

Sialorrhoea impacts around 40% of children with neurological
impairment. However, those with a more severe cerebral palsy,
with a Gross Motor Function Classification Score (GMFSC) III,
IV, or V, are disproportionately negatively affected, at roughly
80% [1].

Search: MEDLINE, Embase, PubMed, CINAHL, and Google
Scholar were searched using synonyms for “drooling” (sialor-
rhoea, hypersalivation, secretions), “radiotherapy” (radiation),
and for “children” (paediatrics). No articles were found that
discussed the use of radiotherapy in children to manage drooling.

Management of drooling is multi-faceted, involving members
of the multi-disciplinary team, including, but not limited to,
speech and language therapy, respiratory, surgical, physiother-
apy, pharmacy, and neuro-disability teams.

Currently, there is no standardised treatment regime or proto-
col for managing oral secretions. Trials of various medications
and a “wait and see” approach are often adapted to see what
works for the individual. This often results in using multiple
pharmaceutical agents to produce effective/acceptable saliva
control.

The Drooling Impact Scale [2] measures the impact drooling
has on the child and their family, assesses the impact of interven-
tions over the short-, medium- and long-term, and documents the
effectiveness of treatments.

McGeachan and McDermott suggest utilizing a four step
treatment strategy – conservative management, anticholinergic
drugs, Botox injections, and targeted radiotherapy [3]. However,
it is noteworthy that they make this suggestion based on adults
with neurological disease, as surgical intervention for drooling is
rarely used amongst adults [4].

Radiotherapy is often seen as a treatment option after med-
ical and surgical options have been exhausted [3]. In some
instances, it may be prudent to discuss radiotherapy for patients
who may be considered too high risk for a surgical proce-
dure. However, a short anaesthetic for radiotherapy may be
acceptable.

The risks associated with radiotherapy, particularly the poten-
tial long-term complications, must be considered carefully.
There is a significant risk of over-drying the mouth, loss of
sense of taste, and skin or mucosal irritation, plus the risk
of radiation exposure in developing cancer at a later stage in
life [5]. Palmer et al. discuss the risk of subsequent neoplasm
after radiotherapy for childhood cancer, where they note that
the higher the exposure and total dose, the higher the risk of
developing a neoplasm. They found that solid tumours were the
most common form of subsequent neoplasm, often occurring
more than ten years after treatment [6]. Due to the life-limiting
nature of some of the neurological conditions associated with
severe drooling, the potential for developing neoplasm within
this timeframe may not be a concern [3, 7].

1

https://doi.org/10.17724/jicna.2023.245


Alison Cashell – JICNA 2024, 1(1)

Significant consideration must be given to the patient’s age
and the risk of musculoskeletal growth abnormalities, particu-
larly for treating sialorrhoea, the risk of facial asymmetry, or
disruption of teeth eruption [6].

As the results are often not permanent, additional treatments
may be warranted. The risk of radiation toxicity and neoplasm
increases with each treatment, and families should be counselled
thoroughly about the risks involved.

Case Presentation

Patient A was a then 15-year-old boy with a medical history of
cerebral palsy, GMFCS V, seizure disorder, scoliosis, recurrent
chest infections, respiratory failure (non-invasive ventilation
used for one year, not tolerated), and was gastrostomy fed.

He was known to multiple professionals in the tertiary hospital
where he was managed. He had a history of frequent hospi-
tal admissions (3–4 per year) due to respiratory tract infec-
tions/aspiration pneumonia, particularly over the winter months.

A very social boy, he had a good quality of life, except
for drooling, secondary to severe sialorrhoea. In March 2019,
his mother reported to healthcare professionals that she was
changing his bib a minimum of 15 times per day and using
microfiber tea towels intermittently due to the excessive nature
of his drooling.

He had a Drooling Impact Score estimated to be 77/100
(maximum scores for frequency, severity, bib use, wiping of
mouth) and a Drooling Severity and Frequency score of 9/9.

He was treated with scopolamine patches (two one-point
five mg patches per 72 hours, delivering 2 mg hyoscine) and
glycopyrronium one mg three times daily. The addition of a trial
of 1% atropine eye drops had no impact.

He had also previously been treated with an ultrasound-guided
injection of botulinum toxin type A to the submandibular glands
under the care of the Ear, Nose, and Throat team. He had
botulinum toxin type A injections approximately six times for
four winters; the last treatment was in November 2013. His
mother reported that this was an effective treatment initially,
but the effects wore off very quickly. Due to his deteriorating
respiratory function, his parents felt the risk associated with the
general anaesthetic versus the results from the Botox was not
worth it.

Aside from the negative social impact drooling has, patient
A was distressed by his drooling. This distress caused him to
bite his lip, causing pain and injury to his lip (this further
impacted his lip seal), which in turn increased his drooling and
distress. The dental teams involved in his care had moulded gum
shield/lip guard to prevent patient A from biting his lip, and
while effective, these were poorly tolerated.

In June 2019, patient A was discussed and referred to
a Radiation Oncologist for consideration for radiotherapy to
address his hypersalivation. Risks associated with radiotherapy
were explained, including xerostomia, mucositis, and the risk
of later malignancy due to radiation exposure, in addition to
the risks associated with general anaesthetic. His parents made

the informed decision to go ahead based on the treatment’s
potential long-term positive impact. In October 2019, patient A
had an 8Gy single fraction radiotherapy to his right-sided parotid
salivary gland. Following treatment, he had mild mucositis,
which was managed with regular oral care and paracetamol.

Six weeks after treatment, patient A was reviewed in the
clinic at the tertiary hospital, and his anticholinergic medications
were reduced to one point five mg scopolamine patch (reduction
by 50%), and glycopyrronium reduced slightly to 1 mg in the
morning and night and 0.5 mg in the afternoon with good saliva
control.

Six months following treatment, his mother reports they had
discontinued the scopolamine patch, and he was using glycopy-
rronium one mg three times daily, reducing slightly on warmer
days.

Twelve months after treatment, his mother reported continuing
on the single drug (glycopyrronium) and noted a significant
improvement in the number of respiratory tract infections and
the use of antibiotics in the preceding year. Patient A had no
hospital admissions over the winter, which was unusual for him.

Patient A’s Drooling Impact Scale had significantly reduced to
11/100 (the lowest score possible is 10/100), and his Drooling
Severity and Frequency had reduced to 2/9 (the lowest score
possible). He no longer bites his lip and no longer requires the
gum shield.

Patient A continues to wear a bib, but this is used to dry his
chin if he has stuck his tongue out. He no longer drools.

His mother reports that radiotherapy treatment has signifi-
cantly impacted his quality of life, which was the aim of the
treatment. Two years after treatment, his symptoms remain well
controlled, and his medication use remains low compared to pre-
radiotherapy.

Discussion

Sialorrhoea is uncommon in the general population of children
over the age of 5 [8]. However, it is a common issue in
children with neurological impairment, particularly those with
cerebral palsy GMFSC III-V [1], thought to be related to bulbar
dysfunction. Drooling can lead to chapped, macerated skin [3, 9].
Anterior drooling describes saliva escaping from the oral cavity,
which may be considered a social problem. In contrast, posterior
drooling can cause the pooling of saliva in the back of the throat,
increasing the risk of aspiration.

There is a lack of good-quality evidence for any of the
interventions currently offered. Additionally, the interventions
for hypersalivation are non-curative and solely aimed at man-
aging problematic and unpleasant symptoms [9]. A standard-
ised measurement, such as the Drooling Impact Scale [2], to
measure drooling before and after trialling an intervention is
essential to evaluate the effectiveness of treatment and quality of
life.

There are many different ways to manage excessive drooling,
most of which are pharmacological, but surgical options are
sometimes offered. There is a substantial risk of adverse effects
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with pharmacological, botulinum toxin (Botox), surgical and
radiotherapy options. The risk of potential side effects of each
of these treatments should be explored prior to commencement.
According to Khajuria et al., pharmacological options have the
highest risk of side effects at up to 40%, with botulinum toxin A
at 20% and surgical at 40% [9]. For radiotherapy, Hawkey et al.
report short-term side effects up to 40% and 12% with delayed
side effects [5].

Radiotherapy is not routinely or commonly offered to children
with problematic drooling, even after the exhaustion of all other
therapeutic options (non-pharmacological, pharmacological, and
surgical). Hawkey et al. note that radiotherapy can profoundly
impact the quality of life of those with neurological condi-
tions [5].

Within adult neurology, in certain conditions such as Parkin-
son’s disease and amyotrophic lateral sclerosis (ALS), radiother-
apy to salivary glands is commonly considered when pharma-
cological options are no longer effective, or the side effects are
troublesome [7]. A review by Shehee et al. compared radiother-
apy and botulinum toxin in managing excessive drooling and
found both methods effective, noting fewer significant adverse
effects with radiotherapy [7]. However, they warn of the risk of
neoplasm in later life as a potential side effect of radiotherapy –
given the progressive nature of ALS, this may not be a concern
due to the limited life expectancy with ALS.

In the cohort of children with severe neurological disorders,
radiotherapy may be a suitable and relatively safe treatment
option for excessive drooling as part of therapeutic options.
Referral for suitability assessment should be considered and
discussed with the child and their parents.

Summary

It is unclear whether salivary gland radiotherapy is not con-
sidered in children due to the potential risk of neoplasm or
because it is not commonly recognised as a viable treatment
option. Based on the effectiveness of treatment in this case study,
children who are linked with palliative care or have a short
life expectancy, and excessive drooling, should be considered
for radiotherapy where there is a sub-optimal response to med-
ications or botulinum toxin or when the side effect profile is
challenging. A referral to a radiation oncologist for assessment
should be made when there is a parental agreement.
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