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The hearing nerve sends these signals through the 
neural hearing pathway to the hearing center in the 

brain, which interprets them as sound. 

This motion transfers the vibrations to the fluid-filled cochlea, 
which causes the tiny sensory cells (called outer hair cells 

“OHCs” and inner hair cells “IHCs”) to bend:

OHCs make soft sounds 
louder.

IHCs convert the vibrations into 
neural signals that are sent to the 

hearing nerve

The sound waves cause the eardrum to vibrate, which 
sets the ossicles in motion.

The pinna picks up sound waves from the 
environment and sends them through the ear canal 

to the eardrum.



4 
 

• 

o 

o 



5 
 

• 

o 

o 

• 

o 

o 



6 
 

ANSD is a less common type of SNHL, 
where there is a problem in the way 
sound is transmitted from the cochlea 
(in the inner ear) to the brain.

In ANSD, sound reaches the cochlea 
normally, but the timing or pattern of 
transmission becomes disrupted and 
does not travel normally along the 
hearing pathway to the hearing center 
in the brain.

It usually affects both ears, but may 
affect one ear only.
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•ANSD can occur at birth both in newborns 
with serious health problems who had to 
stay in the Neonatal Intensive Care Unit 
(NICU) for some time, as well as newborns 
who were born healthy (without 
complications).

•Although ANSD mostly occurs during 
childhood, it can occur at any other age.
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Risk Factors During Infancy or Early 
Childhood:

• Inherited (genetic) reasons, even if 
there is no history of hearing loss in 
the family

• Premature birth (<37 week of 
pregnancy); the lower the number of 
weeks the greater the risk

• Absent or underdeveloped hearing 
nerve

• Delayed development of the hearing 
nerve

• Very low birth weight

• Lack or insufficient supply of Oxygen 
at birth

• Severe jaundice (due to high levels 
of bilirubin in the blood)

• Certain infections/illnesses (e.g. 
cytomegalovirus, mumps, 
meningitis)

• Certain neurological disorders (e.g. 
cerebral palsy)

• Treatment with certain medications 
which may affect hearing

Risk Factors During 
Middle/Late Childhood 

or Adolescence:

• Some cases of head 
injury/trauma

• Certain syndromes 
and 
neurodegenerative 
diseases (e.g. 
Friedrich’s ataxia, 
Charcot-Marie-Tooth 
(CMT) disease, 
Guillain-Barre 
syndrome (GBS), 
Deafness-Dystonia-
Optic Neuronopathy 
(DDON) syndrome 
(also known as Mohr-
Tranebjaerg 
syndrome), Stevens-
Johnson syndrome, 
Ehlers-Danlos 
syndrome, Leber's 
Hereditary Optic 
Neuropathy)
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Common SNHL:

The problem typically 
occurs when the 

OHCs or both OHCs 
and IHCs are 

damaged or missing. 
When they do not 
work properly, the 

sound is not 
transmitted properly 

to the hearing 
nerve.

ANSD

The OHCs typically work properly, 
but there is a problem in one or 
more other parts of the hearing 

pathway after that point. When this 
happens, the sound is not 

transmitted properly to the brain.

The location of the problem may be 
in the IHCs, connection between the 
IHCs and the hearing nerve, hearing 
nerve (or its nerve cells), brainstem, 

or a combination of these parts.

Because of these potential different 
problem locations, ANSD can affect 
children in different ways, and its 
symptoms can vary from one child 
to another. That is why it is called a 

‘spectrum’ disorder.
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Tests of 
hearing system 

Otoacoustic 
Emissions 

(OAE)

Auditory 
Brainstem 
Response 

(ABR)

Middle Ear 
Muscle 
Reflexes 
(MEMR)
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•An electronic device that is typically worn 
behind the ear. It amplifies sounds and 
helps improve the child’s ability to hear.

Hearing Aid

•An electronic device that consists of two 
parts; an external part that is typically worn 
behind the ear, and an internal part that is 
surgically implanted under the skin (in the 
skull bone). It sends electrical stimulation 
directly to the hearing nerve to improve 
the child’s ability to hear.

Cochlear Implant

•An electronic device that can assist in 
hearing and understanding speech in noise. 
It may be recommended alone or in 
combination with a hearing aid or cochlear 
implant.

Assistive Listening Device:
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Obtaining their 
attention before 

interacting (calling 
their name, 

tapping their 
shoulder, or 

waving your hand)

Facing them while 
speaking and not 

covering your mouth 
where possible 

Talking to them 
from a close 

distance (within 1-
1.5 meters)

Getting down to 
their eye level for 

your voice and 
face to be clearer

Using different facial 
expressions to clarify 
the meaning of what 
you are saying (e.g. 

when you are 
surprised) 

Repeating or 
rephrasing what 

you said if it 
seems like they 

did not 
understand 

Pausing after 
speaking to allow 
time for them to 
understand and 

respond

Turning off or 
lowering the volume 
of the television and 

closing the windows in 
the car while talking 
with them, to reduce 

background noise

Carpeting the floors 
at home and/or 
school to reduce 

echo/reverberation
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