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INTRODUCTION
Hearing or audition is a prime aspect of every individual's life and 
forms one of the major sources for all knowledge perceived and 
analysed by a living being, following the visual source. There has been 
extensive research by scientists/ doctors on the biophysical and 
biochemical understanding of how sound is heard. According to Modern 
Medicine, sound having the form of wave enters the external (outer) ear 
and on reaching the tympanic membrane its acoustic energy is converted 
to mechanical vibrations of the ossicular chain which in turn cause 
oscillatory movements in the inner ear fluids transforming the 
mechanical energy into electro-chemical energy carried by the Auditory 
nerve through the Cochlear Nucleus, Superior Olivary Nucleus, Lateral 
Meniscus, Inferior Colliculus and Medical Geniculate Body to reach the 
Auditory Cortex where the sound is processed to finally produce the 
decoded information called heard sound. Various theories have been 
propagated to understand the frequency and intensity coding function of 
the cochlea and each of these have been categorized into the place 
theories and periodicity theories, while the process of understanding is 
still on. There have also been efforts by Grammatists around the globe to 
understand the process of sound perception as it plays a pivotal role in 
Phonetics, Linguistics and Communication. The theory of linguistics 
revolves around the phenomenon of lemma or in the words of Bhartrihari 
'sphota' which is considered as the source of all sound produced and 
heard. Philosophers too to the surprise of many have a keen interest in this 
subject as to them sound is a vital energy having immense power to 
transform both mind and matter, a subject less understood by human 
intellect. 

AIM & OBJECTIVE 
To compile and analyze the different references on perception of sound 
from Medical, Grammatical and Theosophical texts (mainly of Indian 
origin).

MATERIALS & METHODS
Different texts, audio and video lectures and articles were visited and 
compiled to reach to a meta-analysis on the subject of hearing.

MODERN PHYSIOLOGY OF HEARING
The Auditory System comprising of the External (outer) ear, Middle 

ear, Internal (inner) ear and Central Auditory nervous system functions 
to convert acoustic events/ stimuli into perceived sound. Conduction 
of sound in the body happens in 2 mediums- air and bone. 

Air Conduction: Sound waves from the environment are absorbed 
and reflected by the listener's body, head and pinnae and arrive at the 
tympanic membrane (ear drum) through the external auditory canal. 
Here the acoustic energy is transformed into mechanical energy by the 
tympanic membrane by setting the ossicular chain into vibration. The 
tension of the tympanic membrane is important here as a flaccid 
membrane will not transmit vibrations efficiently reducing the quality 
of sound heard. The vibrations of the ossicular chain are transferred to 
the inner ear fluids (mainly the perilymph ), via the elastic membrane at 
oval window, which get set into an oscillatory motion from the scala 
vestibule to the scala tympani through the helicotrema and backwards. 
This oscillatory movement creates a travelling wave motion along the 
basilar membrane of the cochlea. Basilar membrane houses the Organ 
of corti including the outer and inner hear cells, the ones that produce 
the electro-chemical impulses that are carried further by the Auditory 
nerve (cochlear element of vestibulo-cochlear nerve; CN VIII). The 
nerve signals then progress in the Eighth Cranial Nerve through the 
Cochlear Nucleus, Superior Olivary Nucleus and Lateral Meniscus, 
Inferior Colliculus and Medial Geniculate Body to finally arrive at the 
Auditory Cortex. This neural pathway of sound is usually remembered 
in Medical School by the pnemonic ECOLI-MA. 

Bone Conduction: The current theory for bone conduction proposes 
that 4 major mechanisms are responsible for acoustic conduction via 
bone- 2 Inertia Mechanisms (at Middle and Internal Ear) and 2 
Compression mechanisms (at External and Internal Ear).

To summarize, hearing by bone conduction is a combination of mainly 
2 phenomena:
1]  The relative motion of the ossicles in response to vibrations in the 

head.
2]  Compression waves in the inner chamber of cochlea caused by 

vibrations transmitted from the skull. 

Special Mechanisms: 
The Outer ear has a special function of 'Selective Amplification of 
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