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Overview of central auditory pathways 



1. Parallel Processing Enables Specialization

Different aspects of a sound are 
processed by different: 

• cell types (e.g. loud and quiet 
sounds are processed by 
auditory nerve fibres with low-
and high-spontaneous rate)

• brain regions (e.g. sound 
localization versus sound 
identification). 

The same aspect of a sound may be used 
for multiple purposes (e.g. timing 
information conveyed by phase-locking is 
important for both sound localization and 
pitch identification). 



2. Feedback Connections Enable Flexibility

Descending connections modulate 
auditory processing and appear to 
play an important role in attention 
and learning (e.g. lesioning the 
connection from cortex to the 
inferior colliculus impairs adaptation 
to unilateral hearing loss). 

Connections from the superior olive to the 
cochlea can also adjust the sensitivity of auditory 
nerve fibres to sound. This can increase or 
decrease the number of neurons responding to 
loud sounds (i.e. more or less neurons can be 
allocated the job of processing loud sounds).
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3. Sensory Integration Enables More Sophisticated Processing

Dedicated centers in the midbrain 
learn to integrate the information 
provided by the two ears to 
compute sound localization cues.

At higher levels of processing (e.g. cortex or 
superior colliculus), information from multiple 
senses may be combined to solve complex 
problems (e.g. audiovisual processing of speech 
or target localization). 



4. Sensory Maps Can Be Altered by Experience

Adjacent neurons in the brain often like similar sounds. For example, many brain regions 
show a map of frequency (tonotopic organization) and the superior colliculus shows a map 
of auditory space. 

The layout of these maps may be affected by sensory experience and can be associated 
with changes in behaviour.



Key Summary

1. Parallel processing enables 
specialization

2. Feedback connections enable 
flexibility

3. Sensory integration enables 
more sophisticated processing

4. Sensory maps (e.g. tonotopy) 
can be altered by experience



1. Central Auditory Nervous System: Questions to Discuss

1. What would happen to your listening abilities if you lost all of your low spontaneous rate 

auditory nerve fibres? Would the impact vary in different environments or with different sounds? 

Identify situations where you would expect big and small effects. 

2. What would happen to auditory processing if phase-locking (temporal coding) wasn’t possible 

any more? 

3. If you experienced temporary hearing loss in one ear during development (e.g. glue ear), how 

might this affect auditory processing later in life?

4. What are some of the pathways that enable higher-order brain regions to modulate responses 

to sound in the cochlea? What would happen to auditory processing if these pathways were 

damaged or didn’t develop properly?

5. Since high-level brain regions (e.g. language centres) receive input from multiple different 

senses, what do you think would happen to those brain regions if auditory input was reduced 

(either because of hearing loss, neurological damage, or otherwise)? What would happen if 

visual input was instead reduced? In both cases, how might this affect auditory processing?

6. Can you identify any connection between questions 3 and 5 above?



1. Central Auditory Nervous System: Questions to Discuss

- 10 minutes to discuss in breakout rooms, so only ~2 minutes per question. If you get stuck on 

one, just move on to the next. 

- Clues to some of the answers can be found in this presentation!

- A pdf of this presentation and the questions can be downloaded from:

www.auditorybrain.com/apd 


