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Cochlear implant surgery  
 
 



The Ear: how we hear 
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The	inner	ear,	the	organ	of	Corti	



Hearing loss in case of Osteogenesis Imperfecta 

Conductive hearing loss 
 Incomplete ossification, fixation and or fracture of the 
ossicles could be the reason for conductive hearing loss. 
Sensorineural hearing loss  
•   Incomplete ossification and degeneration of the cochlea 

lead to different severity of a sensorineural hearing loss. 
•  The incidence increases with age, however also young 

patients could be revealed with sensorineural or mixed 
hearing loss 

 

•  Pillion JP, Shapiro J. Audiological findings in osteogenesis imperfecta. J Am Acad Audiol. 2008 Sep;19(8):595-601. 



 Cochlear implantation: the beginning  

•  First, the cochlear implantation was invented in 1957 by André Djourno and Charles 
Eyriès as single electrode device, 

•  then by William House in 1961 and by Blair Simmons and  
•  Robert J. White 1964  (Svirsky et al., 2017). 
•   Later in the late seventies, the new multichannel cochlear implant was introduced to 

the market with great success.  
•  Nowadays, approximately 324,200 registered cochlear implant has been implanted 

worldwide (US. Department of Health & Human Services, 2017). 



The cochlear implant: the diference between hearing aid  

https://medigence.com/blog/wp-content/uploads/
2017/07/CochlearImplant-Medigence.jpg	

https://media.brstatic.com/2017/06/11173752/how-much-
does-a-hearing-aid-cost-687x720.jpg	



The cochlear implant  



 Cochlear implantation: the device   

The cochlear implant has two parts: 
1.  the inner part. 
 The inner part consists of the electrode and the 
corpus. The inner part of the cochlear implant is 
inserted via surgery in the temporal bone of the  
2. the outer part (speech processor) 
looks similar to the hearing aid and consists of the 
microphone, a receiver/stimulator, which receives 
signals from the speech processor and converts them 
into electric impulses, battery pack, magnet coil. 
Both parts are connected via magnet through the skin 
of the patient providing electrical impulses directly to 
the cochlear nerve fibers 
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The	indications	for	the	cochlear	implant:	
	
•  Severe	profound	hearing	loss	(bilateral	or	single	sided)	
•  Less	than	60	%	of	speech	understanding	in	speech	
discrimination	test	
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The surgery 

The	surgery	is	done	under	general	anasthesia.	
	
The	steps	of	the	procedure	are:	
1.  The	skin	incision	
2.  The	mastoidectomy	
3.  The	preparation	of	the	bone	bed	for	the	implant	corpus	
4.  Insertion	of	the	electrode	via	the	round	window	or	the	cochleostomy	
5.  Measurements	
6.  Closure	of	the	wound	

Essential:	the	first	fitting	is	2-4	weeks	after	the	surgery,	the	speech	processor	could	
be	connected	to	the	device,	and	the	first	fitting	of	the	device	could	be	done.	



1. Skin incision 

Usually	not	bigger	than	in	case	of	middle	ear	surgery	

https://neupsykey.com/wp-content/uploads/2016/11/A148585_1_En_10_Fig7_HTML.jpg	



2. The mastoidectomy  

http://www.drmkotb.com/myimages/
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3. The preparation of the bone bed for implant corpus and 
fixation 

https://ai2-s2-public.s3.amazonaws.com/figures/2017-08-08/
fb38bfe513520cdb7f66c8a7d9b8423249ba3222/2-Figure1-1.png	



4. Insertion of the electrode in the scala tympani via the round 
window or cochleostomy 

https://entokey.com/wp-content/uploads/2016/07/9783131471710_c007_f004.jpg	



The measurements 

When	the	electrode	is	in	the	place,	the	technician	should	check	the	
device	
1. Telemetry-	confirms	that	all	electrode	are	inside	the	cochlea	
2. Stapes	reflex-	visual	measurement,	but	helpful	for	fitting	later	
3. ART-	auditory	nerve	response		
	



The closure 

•  Double	flap.	
•  Avoid	any	stretching.	
•  Drainaige	for	24h	if	necessary.	
	
	
•  Stitches	usually	are	removed	after	10	days.	
	
•  First	fitting-		the	connection	between	the	inner	part	and	outer	part	

couldn't	be	allowed	before	complete	healing	of	the	wound.		



There	are	limited	numbers	of	publication	about	cochlear	
implants	in	case	of	OI	
However,	implant	surgery	could	be	challenging;	all	the	
publications	reported	good	final	results.		
	
	
The	Challenging	moments	for	the	cochlear	implantation:	
1.  Bone	bed	drilling-	bleeding,	poor	healing	in	early	stages	and	

implant	migration	in	late	stages.	
2.  The	landmarks	for	implantation-	the	cochlea/	promontorium/

round	window	
3.  Electrode	displacement	during	insertion-	cochlear	bone	

demineralisation	could	lead	to	electrode	displacement	out	of	
scala	tympani.	

4.  Facial	nerve	stimulation	later	during	fitting.		
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