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The gift of hearing: 
Advances in Paediatric Cochlear 
Implantation

Permanent deafness in early childhood is 
often related to the loss of function of the 
cochlea - the inner ear. 

The incidence of reported loss of cochlear function ranges from 
1.2 to 1.7 per 1,000 live births. Of these children, 20 to 30 percent 
experience profound hearing loss. The prevalence increases up to 
age six, due to late-onset deafness which may be the result of 
meningitis, delayed onset of genetic hearing loss, late diagnosis 
or exposure to ototoxic agents.

Early diagnosis and intervention for congenitally deaf children is 
important for their cortical development, as auditory input 
impacts the development of the immature brain. Proper complex 
auditory function and speech perception cannot be well 
established when hearing is restored late in life to congenitally 
deaf people. 

Diagnosis

In April 2002, KK Women’s and Children’s Hospital (KKH) became 
the !rst hospital in Singapore to implement a Universal Newborn 
Hearing Screening Programme (UNHS) using Automated 
Auditory Brainstem Response technology to identify hearing loss 
early in life and facilitate early intervention. Achieving diagnosis 
by the age of three months and successful intervention, such as 
hearing aids, by six months has been shown to help children 
with deafness perform at the same academic level as their 
hearing peers. 

Trends for Paediatric Cochlear Implantation

Since its establishment in 2005, the KKH Cochlear Implant 
Programme has brought about a sea change in trends for 
paediatric cochlear implantation, resulting in greatly improved 
results for children in Singapore and Southeast Asia. 

1. Cochlear implantation at a younger age

Early cochlear implantation in children has been shown to 
result in superior speech and language outcomes. Children 
who receive a cochlear implant between the ages of 12 and 36 
months are found to outperform those who receive a cochlear 
implant between the ages of 37 and 60 months. 

In the eight years since the KKH Cochlear Implant Programme 
was set up, the mean age for cochlear implantation has 
dropped from nine years to three years. 

2. Increased popularity of bilateral cochlear implantation

Binaural hearing, or hearing from both ears, is proven to have 
greater bene!t for speech perception in a noisy environment, 
in addition to better sound localisation. Hence KKH routinely 
educates parents on the option of bilateral cochlear implants 
for children, and its superior results in comparison to 
unilateral implantation. 

For children in whom a second cochlear implant is not possible, 
the use of a hearing aid in the other ear is strongly advocated. 
This allows the child to have bimodal hearing, which despite 
the asymmetry in hearing, has shown greater bene!t in speech 
and language development.

3. Hearing-preservation cochlear implants

Early laboratory studies have shown that the inner and outer 
hair cells of the cochlea can survive after implantation with an 
electrode. This allows children with high frequency hearing loss 
and normal residual low frequency hearing to be implanted 
with a cochlear implant that preserves their native low 
frequency hearing. 

The hearing-preserving cochlear implant allows for better word 
recognition in the presence of background noise and better 
appreciation of music. To date, an estimated 85 percent of 
patients in Australia and North America have achieved 
preservation of residual hearing.

Conclusion

Cochlear implantation is now an established strategy for the 
management of permanent hearing loss in childhood. With the 
aid of a cochlear implant, deaf children are now able to enter 
mainstream schools and achieve equivalent academic standards 
to their hearing peers. 

The !eld of cochlear implantation and otolaryngology is 
expanding at a rapid pace as new discoveries are translated into 
clinical applications. At KKH, studies are underway to improve 
management and clinical outcomes for conditions such as 
laryngomalacia, mastoiditis and abscesses in the head and 
neck region. 
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