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Congenital hearing loss is hearing loss 
that is present at birth and is one of 

the most prevalent chronic conditions in 
children. The condition is classified into 
two broad types: genetic and acquired 
(that is, associated with infection).

Congenital hearing loss of genetic origin is 
generally caused by sporadic mutations. Mutations 
in genes that encode proteins involved in the 
formation and function of stereocilia bundles 
on sensory hair cells (especially components of 
the tip link, which is the structure that connects 
adjacent stereocilia) disrupt mechano-electrical 
transduction, which is the conversion of sound 
vibrations into neuronal impulses. In addition, 
mutations can occur in genes that are responsible 
for the production and maintenance of the 
endolymph (the fluid that bathes hair cells), 
which affect inner ear homeostasis. By contrast, 
cytomegalovirus or rubella virus infections 
transmitted during pregnancy account for 
the majority of cases of acquired congenital 
hearing loss. Both the virus directly (via cytolysis 
of components of the labyrinth) and the host’s 
immune response (which causes inflammation 
and oedema) contribute to the damage to the 
cochlea. The baby is most at risk when maternal 
infection occurs within 
the first trimester 
of pregnancy.

Nonsurgical treatment options include specific 
antimicrobial and anti-inflammatory therapies 
(only for acquired hearing loss) and conventional 
hearing aids. However, 
implantable hearing 
devices achieve 
better results in 
the restoration of 
hearing. Cochlear 
implants have 
become the 
standard of 
care, and 
most children 
receive them by 
12 months of age. 
Bone-anchored 
hearing aids are 
beneficial when air 
conduction is the underlying 
cause of hearing impairment.
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Because early detection is decisive for the 
child’s development, numerous countries 
have implemented universal neonatal hearing 
screening programmes. However, progressive or 
late-onset genetic forms of congenital hearing 
loss elude such tests. Follow-up assessment is 
recommended for children with risk factors.
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Congenital hearing loss can impair reading 
skills, speech, cognition and social development. 
Delayed diagnosis and intervention (after 
6 months of age) contribute to the severity of 
these complications, which might in turn result in 
modest educational achievements and suboptimal 
employment levels in adulthood. 

QUALITY OF LIFE

Comprehensive genetic testing can detect 
the underlying mutation, but interpreting the 
results remains challenging. Typically, a 
large number of genetic variants are found 
in different genes, and discriminating the 
causative variants is further complicated by 
the fact that their frequencies vary among 
ethnicities. Emerging therapies are hearing 
preservation strategies, which aim at promoting 
sensory hair cell survival before complete 
and irreversible damage. Pharmacological 
treatments to enhance self-repair of hair cells 
and transdifferentiation of supporting cells 
into hair cells will require the development 
of drug delivery systems that are suitable for 
the cochlea. 

OUTLOOK

Neonatal
hearing 

assessment consists  
of repeated 

electrophysiological 
measurements  

(oto‑acoustic emissions  
or auditory  

brainstem responses).

DIAGNOSIS

 
The estimated 

prevalence of congenital 
hearing loss ranges from  

1.3 per 1,000 newborn babies to  
3.5 per 1,000 adolescents,  

as some forms of congenital 
hearing loss manifest years 

after birth.

The underlying 
aetiology of 

hearing loss guides 
therapeutic choices. 

Diagnostic guidelines 
include screening for  
congenital infections 

and genetic tests.
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