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Abstract

There are some studies which confirmed that dysfunction in Central Nervous System (CNS) may cause a malfunction in the
Peripheral Auditory system (Cochlea_ Auditory Nerve, Auditory Neuropathy), but the question is could Brain Disorder without any
lesion in Cochlea and/or Auditory nerve cause Sensorineural Hearing Loss? It seems that there are a lot of Sensorineural hearing
loss which they have neither Sensory nor Neural lesion, Brain is involved causing them. We deal with this subject in this paper and
we propose a new theory that External Ear Canal is not the only input of Auditory Signals, Sounds could receive by the head and
Cerebral Cortex and approach to the Cochlea (Backward Auditory input of Sounds).

Discussion

There are some studies that verified Otosclerosis and Meniere
Diseases which are Peripheral pathologies initiated from CNS [1,2].
Increasing Cortisol Level and lack of Dopamine in Hypothalamus
is involved in Meniere Disease and in Otosclerosis infection of CNS
by Measles Virus [1,2]. According to these studies medications
such as Ribavirin, Interferon, Inosine Pranobex with or without
other medications such as, bisphosphonates, Sodium Fluoride with
Calcium may be a cure or treatment of Otosclerosis and Dopamine
Agonist Medication may be helpful for the treatment of Meniere
Disease, further studies need to be done to find out the usefulness
of these medications for these disorders and side effect, interaction
and so on [3,4]. There are some papers which indicated Auditory
Neuropathy occurred following Inferior Colliculus Disorder and
Sudden Deafness following Primary Auditory Cortex infarction so
it seems Central Auditory processing disorders may cause damage
in Peripheral Auditory system, however, there are some patients
with normal Audiogram(normal peripheral hearing) but they
suffer from Central Auditory Processing Disorder(CAPD) such
as Autism spectrum, therefore, malfunction in CNS may cause
peripheral hearing loss but it depends on the site and degree of
Lesion in the CNS, probably mild lesion in some part of CNS does
not affect peripheral Auditory system [5-13]. We had a case who
suffered from unilateral sudden deafness MRI showed Tumor on
Occipital Lobe which is a Visual Central System, not an Auditory
section perhaps because two Lobes are near to each other and

because of correlation between them this occurred, so not only
disorder in Central Auditory system may cause peripheral hearing
loss malfunction in other parts of Brain may involve in causing
hearing loss [3]. Neurofibromatosis type Il is a genetic condition
which may be inherited or may arise spontaneously. The main
manifestation of the condition is the development of symmetric,
benign brain tumors in the region of the cranial nerve VIII, which is
the “auditory-vestibular nerve” that transmits sensory information
from the inner ear to the brain and Auditory Brainstem Implant
(ABI]) is a solution for individuals with hearing loss due to a non-
functioning auditory nerve (Neurofibromatosis Type 2). Bypassing
both the inner ear and the auditory nerve which stimulates the
cochlear nucleus (CN) and provides users with a variety of hearing
sensations to assist with sound awareness and communication [14].
There are some case studies which verified that non- tumoral cases
such as cochlear hypoplasia, Mondini dysplasia who underwent
Auditory Brainstem Implant could even understand speech with
phone so if hearing without Cochlea and/or Auditory Nerve is
possible it is obvious that hearing loss because of lesions in some
part of brain without any lesion in Cochlea and/or Auditory Nerve
is possible [3,14].

We have seen a lot of patients with Sensory Neural hearing
loss and normal Otoacoustic emissions this could be because of
Auditory Neuropathy, lack of cooperation of patient during the
Audiometry test, neural lesion, the collapse of the ear canal, but it is
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not always the case. There are some studies which showed normal
or near normal OAE and compound action potential in those who
suffer from the sensorineural hearing loss which indicated Cochlea
and the Auditory nerve is intact therefore the reason of hearing
loss could be because of lesions in the brain with or without mild
lesion in Cochlea and/or Auditory nerve [3,15] FMRI and PETSCAN
show that Prefrontal and Temporal Lobes are more responsible for
High-Frequency Auditory system and Cerebellum and brainstem
typically subcortical areas are more in charge of understanding
[5,8,13,16]. Reticular Formation and

Prefrontal Lobe has a tremendous role in the hearing system

Low-Frequency Signals

typically in Speech recognition and selective hearing and the
correlation between these part and other parts of the brain such as
whole Cortex and Hippocampus are involved in speech recognition
and Listening [16,17].

Backward auditory input theory

It is impossible that our small Pinna and our tiny external ear
canal is the only input to the auditory system, Cerebral Cortex and
Brain could receive the sound from the Head [18]. It seems that
there are two paths, Forward Auditory input signals which are the
information from the external ear canal and the other one Back-
ward Auditory input signals that is the information of signals which
receive by Cerebral Cortex from the head [3]. Information from
Forwarding Auditory input system reach to the Cochlear which
is more Low frequencies and information from Backward Audi-
tory input system comes down from the brain to approach to the
Cochlear, typically more high-frequency information received by
Backward Auditory input system [3,19]. The cochlea is the rendez-
vous between signals which come from Forwarding Auditory input,
more low frequencies and signals which come from the Backward
Auditory input, more high Frequencies and all information will be
combined and organized and coding by Cochlea and will be sent to
the Brain for final processing [3,18,19]. There are some examples
which can confirm Backward Auditory input signals.

The First Maximum Conductive Hearinglossis 50 to 60 Decibels
and not more than that and still we can hear [3]! Second studies
showed that earmuff and ear plugs could not protect our ears
from noise-induced hearing loss entirely [20]. Third, Spontaneous
Otoacoustic Emissions (SOAE) s are sounds that are emitted from
the ear with any external stimulation and are measurable with
sensitive microphones in the external ear canal. If SOAEs is only
because of Cochlea, why there are some studies which verified
normal SOAE despite lesion in Cochlea? [21]. There is a possibility
that SOAEs are because of backward Auditory input signals because
there is a link between Tinnitus and SOAEs, nowadays we know
that Tinnitus is more related to CNS, Limbic system and less related
to Auditory system, so all these could confirm Backward Auditory
input of sounds theory and the fact that our external ear canal is not
the only input of sounds [22].

Conclusion

Cochlear Implant is a successful prosthesis not only because
of Cochlear role in the hearing system because of transmission of
sounds to the Brain and intensifies the Backward Auditory input
system. Some of the contraindications of Cochlear Implant are Psy-
chosis, Autism spectrum, patients who suffer from Central Auditory
Processing Disorder (CAPD), so it means that hearing without CNS
is impossible. Sensorineural hearing loss without lesions in Coch-
lea and/or Auditory Nerve is possible. Top-Down Auditory system
disorders may cause disruption in Backward Auditory input sys-
tem, receiving the sounds by Brain and cause hearing loss. For pre-
venting Noise-Induced Hearing Loss new protections should design
which can cover entire head and Auricles. There are a lot of similar
sensorineural hearing losses which are the same in type and de-

gree, but in inside the site of lesions may different.
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