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Introduction 
 

  Sensorineural hearing loss (SNHL) is a type of hearing 

loss caused by irreversible loss of inner hair cells which may 

lead to loss of spiral ganglion neurons (SGNs) or is caused by 

damage to the inner ear nerves (vestibulocochlear nerve) or 

central processing centers of the brain (Haynes, 2009). SNHL 

can be present at birth (congenital), or may develop in children 

or adults later, sudden or slowly progressive in life (acquired). 

SNHL includes two types Sensory hearing loss and Neural 

hearing loss (Ceylan, 2007). 

 SNHL is the most common sensory disorder in humans 

and it accounts for about 90% of all hearing loss and it is found 

in 23% of population older than 65 years of age (Margolis, 

2008). In Egypt, the prevalence of SNHL in the Egyptian 

elderly (>65 years) is reported to be 44.3% (Abdel-Hamid et 

al., 2007). 

 As the hair cells (HCs) or the sensory neurons donot have 

the potential to regenerate in the mammalian cochlea. So,the 

treatment of the SNHL constitutes one of the greatest 

challenges in the treatment of inner ear disease (Raphael, 

2002). 

 Treatment of SNHL has many methods includes the 

cochlear implantation, the auditory brainstem implant (ABI) 
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and cellular replacement. The cochlear implant directly 

stimulate the auditory nerve, bypassing damaged portions of the 

inner ear but postimplantation rehabilitation ,the high costs of 

the operation and prosthesis have a heavy influence in their 

accessibility (Spahr et al., 2004). 

 Auditory brainstem implant (ABI) is similar to cochlear 

implant but it stimulats the cochlear nucleus (CN).This requires 

an electrode implanted directly into the brainstem, making this 

device more risky and still not widely used (Moore et al., 

2009).                                              

      Cellular replacement is a promising therapeutic strategy 

as cell substitution therapy by replacement or restoration of 

damaged HCs and/or SGNs has the potential to have a highly 

significant impact on human health over the next few decades 

(Rivolta et al., 2010). 

 Stem cells (SC) are excellent candidates for biological 

implantation as they have the potential to proliferate and 

differentiate, both required features for a regenerative strategy 

option (Naito et al., 2004).  

       There are four main SC sources for regeneration of 

ciliary cells which are: Stem cells isolated from the internal ear 

itself, embryonic stem cells, neural stem cells and mesenchyme 

stem cells of bone marrow. The Stem cells which are isolated 

from the internal ear itself as the utricular epithelium of adult 
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mammals contain support cells with progenitor properties. 

Many researches were done on these cells in  mammals (adult 

rat, chicken embryo), it was found that these cells when 

implanted in other organs(developing ears, muscles and liver of 

chicken embryo ) were capable of proliferation, were totally 

incorporated suggesting multipotent features of such stem cells 

(Li et al., 2003). 

 Embryonic Stem Cells which are originated from a cell 

group from inside the blastocyst, when implanted in deaf 

laboratory animals result in floating of cells in the perilymph 

and its adherence  in the cochlear cytoarchitecture (Coleman et 

al., 2006).  

       Neural SC are able to differentiate in the main kinds of 

neural cells: neurons, astrocyte and oligodendrocyte, when 

implanted in the internal ear of adult laboratory animals it 

survived for at least 4 weeks after the implantation and 

migrated to functionally important regions: Corti organ, spiral 

ganglion and auditory nerve (Hu et al., 2005) 

       Mesenchyme SC of  bone marrow is able to differentiate 

into several cell kinds (osteoblasts, chondrocyte, myoblasts, 

adipocyte and neurons) and are easily obtained. After 

implanting  autologous cells of bone marrow in internal ear of 

rats carrying induced deafness, demonstrated survival and 

migration of injected cells in several cochlea regions: vestibular 
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and tympanic scales, spiral ligament, strias vascularis and 

modiolo, including spiral ganglion and cochlear nerve (Naito et 

al., 2004). 

 

Finally, it is possible that treatments based on the transplant of 

stem cells may be applied to the damaged inner ear as part of 

future clinical applications in the treatment of SNHLas the 

experimental use of stem cells to treat SNHL shows promising 

results for further clinical application. 



 Introduction 

 
5 

Aim of the Work 

The aim of this review is to highlight the role of using  stem cells  in the  

treatment of SNHL to give us a solid background to carry out an applied research 

in this field. 
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Recommendations 
 

 The advances in stem cell technologies are offering a glimmer of hope for 

millions of people affected with deafness. Although still at a very early stage, a 

growing bulk of literature is being produced attempting to pave the path for a stem 

cell-based therapy for deafness and there are many obstacles must be overcome. 

1- Specific protocols must be developed to enhance production survival, and 

integration of transplanted cells. 

2- More human pluripotent and multipotent cell research is needed since stem cell 

biology differs in mice and men. 

3- Finally, clinical trials must be completed to ensure safety and efficacy of the 

stem cell therapy. 

 


