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I HAVE NO CONFLICT OF INTEREST



• 1957, Andre Djourno and Charles Eyries
• First electrical stimulation of the

acoustic system

• 1961, William House and John Doyle
• First single-channel implantation

• 1970, Michelson and House
• Electrode placed through the

scala tympani

• 1978, Graham Clark
• First multichannel CI

•  1987,Dr. Bekir Altay, first cochlear 
implantation in Turkiye

Rod Saunders, 1978 / first 
multichannel cochlear 

implant patient / Implanted 
by Graham Clark

• 1990 FDA  - 2 YEARS APPROVED
• 2000 FDA – 1 YEAR APPROVED

HISTORY



COCHLEAR IMPLANT INDICATIONS

Advancements have expanded indications to 
include conditions such as sudden hearing 
loss, presbycusis, and advanced 
otosclerosis.

➤ Children (pre/peri/post-lingual hearing loss)

➤ Adults (peri/post-lingual hearing loss) 

➤ Presbycusis 

➤ Inner ear malformations 

➤ Hearing loss after meningitis 

➤ Hearing loss patients with comorbidities

➤ Meniere patients with severe to profound HL

➤ Otosclerosis patients with severe to profound HL

➤ Unilateral hearing loss and/or tinnitus 

➤ Bilateral cochlear implantation 

Until the 2000s, cochlear implants were 
performed unilaterally and for those over two. 
Today, CI’as are bilateral and used from age one.



➤ Benefits of bilateral cochlear implantation;

* Speech understanding in noise

* Localization of sound,

* Cortical auditory responses.

* H. Kuhn-Inacker, W. Shehata-Dieler, J. Muller, J. Helms, Bilateral cochlear implants: a way to optimize auditory perception abilities in deaf children? Int. J. Pediatr. Otorhinolaryngol. 68 (2004) 1257–1266.

* B.R. Peters, R. Litovsky, A. Parkinson, J. Lake, Importance of age and postimplantation experience on speech perception measures in children with sequential bilateral cochlear implants, Otol. Neurotol. 28 (2007) 649–657.

* T. Steffens, A. Lesinski-Schiedat, J. Strutz, A. Aschendorff, T. Klenzner, S. Ruhl, et al., The benefits of sequential bilateral cochlear implantation for hearing-impaired children, Acta Otolaryngol. 128 (2008) 164–176.

*  A.Q. Summerfield, R.E. Lovett, H. Bellenger, G. Batten, Estimates of the cost-effectiveness of pediatric bilateral cochlear implantation, Ear Hear. 31 (2010) 611–624.

Bilateral Cochlear Implantation          Binaural Hearing

1. Head shadow

(7 dB / in 6 months)

2. Binaural squelch

(1-2 dB / after 1 year)

3. Binaural summation

(1-2 dB)

Bilateral cochlear implant has the same effects as binaural hearing
Bilateral cochlear implantation has been accepted worldwide since approximately 2010.



Bilateral cochlear implant application are as follows, 

a) Children between 12-48 months who meet the CI criteria,

b) Severe SNHL after meningitis that develops regardless of age limit,

c) Bilateral blindness accompanied by severe SNHL in patients over 48 months of age 

TURKISH HEALTH INSURANCE SYSTEM – 2016

Since 2016, bilateral cochlear implantation from the age of one 
have been covered by the Turkish Health Insurance system.



• Bilateral CI has become standard in many 

countries with reimbursement by healthcare 

systems.

• Especially in children, bilateral CI is preferred due 

to the positive effect on language development 

observed over time.



Bilateral cochlear implantation is more advantageous than unilateral cochlear implantation 

at the auditory-linguistic processing level in complex listening conditions

<



Which is Better : Simultaneous or Sequential      
Bilateral Cochlear Implantation

If there is no anatomical 
handicap that would prolong the 
surgery time or increase 
anesthesia risk, simultaneous 
bilateral cochlear implantation 
can be performed safely.



Among 5013 publications about pediatric implants 23 publications were evaluated.

Studies have shown that a prolonged inter-implant interval may have negative impact.



5 of 296 articles related to children were evaluated.

Speech perception in noise and sound localization improved in most patients.

Cochlear implantation may be effective treatment option in 

children with single sided deafness

COCHLEAR IMPLANTATION

 IN SINGLE SIDED DEAFNESS 



CI in children with SSD is linked to significant improvement  
in audiological performance and patient-reported outcomes.



• Group 1 (cochlear implantation at <12 months of age); 29 patients

• Group 2 (cochlear implantation at 12-24 months); 82 patients

PLS-auditory perception results were better in the group cochlear 

implanted younger than 12 months of age.

As time goes cochlear implantation 
age decreases
1990 FDA approved CI in 2 year olds
2000 FDA approved CI in 12 months

2006 Turkiye the age of CI became 12 
months

Cochlear Implantation in very-early age 



• 80% of children who received a cochlear implant at <12 months of age, have normal 
receptive language skills by the time they go to school.



• Cochlear implantation in 
patients 12 months of age and 
younger is a safe procedure with 
complication rates similar to 
older groups.

Children with CI surgery at 6–11 months achieved 
higher scores on all spoken language measures as 
compared to those with surgery at 12–18 months.



In axial CT sections, if the bony cochlear nerve canal is less than 1.4 mm, it indicates cochlear nerve hypoplasia

In sagittal MRI sections, if the cochlear nerve appears smaller than the facial nerve, 



The left IAC shows a normal facial nerve, a cochlear nerve of normal 
size, and clearly visualized divided vestibular branches.

The patient with left cochlear nerve hypoplasia has a cochlear nerve 
that appears thinner in caliber compared to the facial nerve. 

Another study recommends 3-Tesla MRI for the cochlear nerve 
deficiency suspect



The benefits of CI in patients 
with cochlear nerve 
hypo/aplasia are limited 
compared to the children 
without nerve deficiency. 



Cochlear Implant Incision Became Smaller

With the reduction in incision size:

• Shorter operation time

• Lower complication rates

• Decreased incidence of wound and 
flap issues



• Safe and effective

• No intracranial complications detected

• 30% reduction in operation time

• No connection problems with the external processor

In our surgical practice, we prefer to use 
the subperiosteal pocket technique.



Bone width

In our study, spontaneous bone bed formation was 

demonstrated by radiological examination.



SAINT THOMAS CLASSIFICATION IS USED FOR 
ACCESS TO THE ROUND WINDOW FROM 
POSTERIOR TYMPANOTOMY.

BEFORE THE USE OF ENDOSCOPE BECAME 
COMMON, SUCH CASES REQUIRED AN 
EXTENDED FACIAL RECES APPROACH OR 
COCHLEOSTOMY.



• 179 cochlear implantations (27 adults, 152 children)

• 14 cases (7.8%) identified the round window with an endoscope

• All cases were classified as STH 2b

Successful identification of the endoscopic round window was achieved in 

all cases, eliminating the need for cochleostomy.

Endoscope-Assisted Cochlear Implantation



Difficulty in seeing the Round Window from posterior 
tympanotomy (left ear)

microscopy



Endoscopy 



Exoscope

Endoscope         Monocular vision

Exoscope provides Binocular vision

VITOM® 3D Handle



• In 2016 Prof. Marco Caversaccio applied a robotic 

approach to the middle ear cavity using a robotic 

system.

A path leading to the round window is opened directly 

allowing the surgeon to place the electrode into the 

scala tympani.

New Technology in Cochlear Implantation



Advantages of the Round Window Approach: 

Minimally Invasive Surgery: (prevents bone dust from entering the cochlea during drilling)
Soft Insertion Technique: Control of the angle and speed of electrode placement 
Reduced Risk of Misplacement in the Scala Vestibuli
Fewer Postoperative Complications ( vertigo etc.)

ROUND WINDOW APPROACH > COCHLEOSTOMY

* Skarzynski H, Lorens A, Piotrowska A, et al. Partial deafness cochlear implantation in children. Int J Pediatr Otorhinolaryngol 2007;71:1407–13. 

* Todt I, Basta D, Ernst A. Does the surgical approach in cochlear implantation influence the occurrence of postoperative vertigo? Otolaryngol Head Neck Surg 2008;138:8–12. 

The round window approach has become a standard part of modern 
cochlear implantation surgery since approximately 2010.



• Minimal Invasive Surgery (Soft surgical technique)

1. Avoidance of bone contact during drilling

2. Prevention of bone dust and blood from entering the cochlea

3. Care should be taken not to increase intracochlear pressure while opening the round 

window membrane

• Round window approach > Cochleostomy

• Soft Insertion Technique (Gentle insertion)

1. insertion speed → slower insertion associated with less cochlear trauma

2. length of the cochlear duct  → to choose the right electrode for the patients

• Atraumatic electrodes

• Use of protective agents
* Bruce IA, Todt I. Hearing Preservation Cochlear Implant Surgery. Adv Otorhinolaryngol. 2018;81:66-73.

* Bruce IA, et al: Hearing preservation via a cochleostomy approach and deep insertion of a standard length cochlear implant electrode. Otol Neurotol 2011; 32:1444–

1447.

* Lenarz T. Cochlear implant - state of the art. GMS Curr Top Otorhinolaryngol Head Neck Surg. 2018 Feb 19;16:Doc04.

Preserving Residual Hearing

Minimizing intracochlear trauma is the most critical factor



Cochlear Implant Electrodes from Past to Present
Based on Placement Location

Lateral Wall 
Electrodes 

( 1980s)

Perimodiolar 
Electrodes 

(1990s)

Midscala 
Electrodes 

( 2000s)

Hybrid electrodes    
( 2010’lar)

Developed to 
preserve residual 

hearing.



Changes Over Time  in the Classification 
of Inner Ear Malformations 

Sennaroğlu, L., & Bajin, M. D. (2017). Classification and Current Management of Inner Ear 
Malformations. Balkan medical journal, 34(5), 397–411. 

Jackler’s Classification (1987)

Jackler, R. K., Luxford, W. M., & House, W. F. (1987). Congenital malformations of the inner ear: a classification 
based on embryogenesis. The Laryngoscope, 97(3 Pt 2 Suppl 40), 2–14. 

Carlo Mondini ( 1791), first to describe inner ear 
malformations

Sennaroğlu (2002 – 2017)

Sennaroğlu's 2017 classification is the most up-to-date 
classification used for the radiological evaluation of 
inner ear anomalies.



Development of Cochlear ® Over Time



Cochlear Latest Sound Processors

Nucleus

Nucleus 7 Kanso 2Nucleus 8Nucleus 6



Cochlear Latest Internal Processors

Nucleus CI 622 
(Profile Plus)

Nucleus CI 24RE Nucleus CI 422 Nucleus CI 522
(Profile)

PROFILE (CI512, CI522, CI532)



Development of MED-EL ® Over Time



Medel Latest Sound Processors

RONDO RONDO 2SONNET 3



Medel Latest Internal Processors

CONCERTO 2SONATA 2 SYNCHRONY SYNCHRONY 2



Add link to 

Insertion Angle
(Lateral Wall Electrodes Only)

▪ Insertion Angle is real time measurement

▪ Allows surgeons to insert to their desired 

angular depth

Insertion Time
(for all electrodes)

• Slow and consistent insertion speed has been shown to 
be associated with less intracochlear trauma.

Insertion Control

• Transimpedance matrix measurement is used to evaluate 
whether there is tip foldover in intracochlear electrodes.

SmartNav Software

Produced by one of the leading implant 

companies which aim to help the surgeon 

during implantation of electrode into cochlea.





OTOPLAN Software

✓Generate detailed 3D reconstructions and 
measure anatomical parameters

✓Visualize how each electrode would fit 
each individual cochlea

✓Confirm electrode insertion status and 
generate detailed patient reports

✓ Accurate place-pitch stimulation of the 
natural tonotopic map of the cochlea

Add link to 

Advanced surgical planning software 
developed to optimize cochlear implantation



In the past, the follow-ups were performed in the clinics, but nowadays fitting operations 
can all be performed distantly. 

Remote  Care

A new service that establishes a 
connection between the company and 
the patient through the application, 
allowing users to perform all device 
settings remotely.

Self Care
✓ Patients can perform self-assessments 

through the application.  

✓ It is designed to complete the fitting and 
rehabilitation processes.  

✓ This minimizes the number of in-
hospital follow-up appointments for 
patients.

Cochlear Implantation Distant Monitoring



FUTURE ELECTRODES

• Better touch point
• Closer to modiolus
• Silicone electrodes (Michigan group)
• Hybrid electrodes bearing silicon segments
• Electrodes that release growth factor



• Restoration of nerve functions

• Implants very close in structure to the normal cochlea

• Optoacoustic & optogenetic stimulation

• Can provide more specific stimuli

• New signal processing strategies

• Combined acoustic and electrical stimulation

Improved differentiation in noise

Music

Localization

NEXT-GENERATION COCHLEAR IMPLANTS

Optical probes and injectable optoelectronics.



Cochlear optogenetics : promises improved hearing by enabling light to activate 
the auditory nerve in more spatially confined, smaller tonotopic areas, allowing 
for the transmission of more detailed sound frequency information.





THANK YOU
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