The paediatric voice clinic: our experience of eighty one children referred over 28 months 
Background
Voice disorders in children are reported to occur in 6-9% of school-aged children
.  Estimates of prevalence relate to literature drawn from survey studies conducted over 30 years ago.  More recently, UK prevalence has been reported as 6% based on perceptual evaluation by a speech and language therapist, and 11% based on parental reports.
 Voice disorder is most common between 8 and 14 years
.  The most common aetiology is vocal fold nodules
.
In a retrospective review of records of children referred to a UK tertiary care general otolaryngology unit
, 142 children were identified as being referred with concerns relating to voice.   Considerable variation was found in how these children were assessed and managed, leading to the recommendation that a dedicated paediatric voice clinic be established. 
Evaluation of voice disorder in children is subject to some debate.  There is scope for evaluating each parameter of vocal function in children as recommended by the European Laryngological Society
 though there is ongoing debate about the suitability of laryngoscopy in the paediatric population.  The need for clear imaging of laryngeal function in children presenting with voice disorder relates to differential diagnosis of the more worrying aetiologies that may present, such as papillomatosis over more benign conditions (e.g. vocal fold nodules).   The predominantly presenting symptom of voice disorder in children is hoarseness, reported by the child, the carer or another health care professional.
The following paper presents a review of the referrals made to a dedicated UK tertiary paediatric voice clinic over a 28 month period, reporting on referral patterns, assessment findings, diagnosis and management outcome.

Patients and Methods

The Royal Hospital for Sick Children in Glasgow has a monthly paediatric voice clinic.  The clinic is staffed by a consultant otolaryngologist and a research Speech and Language Therapist.  The referral population comes from the West of Scotland, approximately 1.2 million.   All referrals are assessed by the consultant otolaryngologist who completes a case history and where possible outpatient laryngoscopy. Where the latter is not possible, in-patient laryngoscopy through general anaesthetic may be offered.  

A case note audit of all referrals made to the paediatric voice clinic was undertaken for referrals over a 28 month period.  During the period under review, 26 clinics took place.  Information relating to gender, age at referral, source of referral, success of undertaking outpatient laryngoscopy, diagnosis and management outcome was evaluated for each case referred.  Children are not offered review appointment, but can be re-referred following intervention.  Thus data relating to clinical outcomes are not available.
Results

Between October 2009 and February 2012 eighty-six referrals were made.  There were 48 boys and 38 girls.  Five cases failed to attend.   Figure 1 shows number of cases referred by age at referral.  The mode age at referral was 6 yrs.    The four children <1year presented with either abnormal cry, a positive family history of congenital vocal fold pathology or following cardiac surgery. 
<Insert Figure 1 about here>
Table 1 shows the referral source.  GPs were the largest referral source during the period under review.

<Insert Table 1 about here>
67 children consented to out-patient laryngoscopy and this was successful in 60 cases.   Six girls (aged 3, 4, 4, 5, 6 and 9 years) and one boy (aged 6 years) could not tolerate out-patient laryngoscopy.  These children along with the remaining 14 cases were offered microlaryngoscopy under general anaesthetic.
Table 2 shows the diagnosis following out-patient consultation.  The vast majority of patients were diagnosed with vocal fold nodules. 
<Insert Table 2 about here> 
Table 3 shows the outcome following out-patient consultation.  As the largest diagnostic group, children with vocal fold nodules tended to be referred to the child’s local speech and language therapy service for therapeutic management of their voice disorder.  14 girls and 26 boys were diagnosed with vocal fold nodules, with a predominately preschool age range for girls, and primary school age range for boys.  A small number of cases were referred for microlaryngoscopy and bronchoscopy, laryngeal electromyography, vocal cord injection, adenoidectomy, reflux management or for lung function evaluation.
<Insert Table 3 about here>
Discussion

Previous literature4 reports prevalence of voice disorder in children highest between the ages of 8 and 14 years. While Angelillo et al examined a larger number of cases (312 children over a 5 year period) in contrast to 86 referred children over a 2 year period; we found a prevalent age range to be 3-12 years.  More interesting is the gender ratio of referrals (found to be 1.13:1 boys:girls, lower than reported elsewhere
).   
Children who present with ongoing hoarseness may present initially to their GP for advice.  The last update of ENT care pathways in practice in Scotland (such as Hoarseness in Adults http://www.pathways.scot.nhs.uk/ENT/ENT%20hoarseness%2023Sept05.htm) provides GPs with a referral protocol appropriate for optimum patient care.  While these care pathways are designed for adults, GPs may follow similar procedures for children by referring them to the paediatric voice clinic.   Increasing referrals from the Cleft palate team have been noted in this audit.  Hoarseness in cleft palate is reported elsewhere
. The underlying rationale may relate to velopharyngeal insufficiency, overuse of glottal stops or gastro-oesophageal reflux.  We are currently exploring this as part of an ongoing programme of research.
Vocal fold nodules presents as the most common aetiology in our review in common with previous research8. Girls appear to be referred with vocal fold nodules at a younger age than boys in this sample.  The number of cases of vocal fold palsy in our population may reflect the specialist in-patient provision within the Royal Hospital for Sick Children in Glasgow supporting medically complex children.  
Unsurprisingly, outcomes relating to onward referral for speech and language therapy management are high.  It is uncertain in which children vocal fold nodules will reduce over time, however it is commonly understood that boys have a more positive prognosis than girls
.  Given that adults’ perceptions of children are based partly on how children speak, it is accepted that any problem with communication, including voice disorder can have a negative influence on education and social interaction opportunities. Outcomes following intervention for vocal fold nodules in children require further research.
The experiences in the period reviewed indicate that a high number of children (74%) are amenable and accept out-patient laryngoscopy.  Use of a fine (2.3mm) fibreoptic endoscope combined with a High Definition camera and recording stack allows visualisation in children who do not tolerate videoendoscope.  Image quality is excellent leading to much improved diagnosis in the out-patient setting and a significant reduction in the need for laryngeal examination under general anaesthetic.   
Future directions

There has been discussion in the literature
 about the need for a consistent approach to evaluating voice disorder in children.  The next clinical steps involve comparing the findings from vocal function measurements (perceptual evaluation of voice; videostroboscopic examination; evaluation of aerodynamic performance in voice and acoustic analysis) with clinical outcomes in children.
Key points

Young children are more amenable to awake laryngoscopic evaluation than previously considered.  A high success rate (74%) in our clinic attests to this.  
Girls appear to present in our clinic with vocal fold nodules at a younger age than boys and this observation requires further investigation to establish referral patterns by gender.  This is especially important given that girls may have persisting difficulties as a result of vocal fold nodules as they mature. 
Vocal fold nodules continue to be the predominant diagnosis as previously reported.  Systematic research is required for efficacy of Speech and Language Therapy intervention in this population.
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