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Principles are unchanged




Cochlear Implant:
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Fig. 49. Photograph of the portable prototype speech processor developed by the
University of Melbourne.
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From cable to CI

1790 A.\olta =» 1950 A. Djourno & C. Eyries
= 1961 W House & J Doyle =» 1977 K Burian

= 1984 Graeme Clark (FDA approved)
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Providing ClI In children
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Init. therapy | Complete
diagnostics
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Reimplantation
Congenital CI recipients
‘ Molecular Inner Ear Therapy \
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NHS not forcefull

Percentage of children implanted before the age of 12 months
In 8 countries between 2005 and 2015 (Cochlear®)
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NHS not forcefull

Age-at-implantation assessment of all children implanted
at 5 European institutions (n = 490)
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Early-Management of Hearing Impairment in children

- constant available

- reliable professionals

- building up cinfidence In therapy (Ci cannot be tried out)
- preparing premdikation / reducing fear

Cave = Increasing number In special cases

- children
- Senliors
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,,Complete diagnostics 1n
profound hearing impaired*

- within 6. / 7. month of life
- middle ear inspection after PC and Adenotomy
- Hearing Aid-audiology and evaluation

- ERA to register threshold
- ABR, SN10, CAP, ECochG, ASSR

- radiology = CT and MRI
-7 3 Tesla, Spektroskopy, ??

- logopedics developmental evaluation
- counseling parents

- additional diagnostics (neuropediatrics; genetics, ...)
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Audiological diagnostics

Neurale tracks
Post-Synapsis

_ ERA
\\ Pre-Synapsis _
o nner haircells CAP -acoustic ABR
Quter haircells CM*
Middle ear 0
OAE * c-ERA
Tympanom_ StapediuerfleX Event
Puretone audiom. related
pot.
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Development of neural plasticity

Verzégerung in der Hérbahnreifung
Reizantwort links bis 60 dB
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Development of Speech understanding

Wort- und Satzverstehen - open set-
im Alter von 2,5 Jahren
(Gr. 1 =24 Monate, Gr. 2= 18 Monate postop.)

100,0
80,0
g 60,0
o
& 40,0
20,0 [
0,0 ]
Gr. 1 | Gr. 2 Gr. 1 | Gr. 2 Gr. 1 | Gr.2 Gr. 1 | Gr. 2
TAPS Einsilber GASP Allgemeine Satze

Testbatterie
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Results after 9 — 10 years

No signif.diff.
100 |
80 [
= 60 T O after 12 months
= 10 m 12 — 24 months
20
0
Numbers monosyllables HSM HSM in noise
Gr.1N= 4 6 4 6 | Low numbers

Gr. 2 N= 28 40 36 38 | Further evaluation
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Example:
Stenosis
cochleare Apertur

*28.2.2007
Normacusis right

congenital deaf left




4 Example:
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cochleare Apertur
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Electrode Design B 1




Insertion PROCEDURE

respecting Intracochlear structures




Bilateral Cl in Children ? — sequential -

Retrospective Study

- 251 congenital deaf children, age while study 4 - 20 years
- Cl-time-period: 2 months up to 14 years

- 2. Side minimum 1 year

- Speech perceptive tests, last test result

- Freiburger Monosyllables, HSM-Sentence test in Silence and
noise (10 dB S/N Ratio), Freefield 65 dB

- 110 answers
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Results all children
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Correlation 2. side ~ CI time period
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Monosyllables ~ Age (1. Cl)
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Correlation Age (1. CI) ~ CI Time period
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Correlation Age (1. CI) ~ CI Time period
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Correlation 2.Cl and HA and CI time period
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SSD In children

Learning from MHH-data & 6™ Europ Pediatric Conf.
1. Diagnostics 6t months = MRI 3 Tesla loop & ECochG
2. Experienced based counseling with parents networking
3. Options
1. Immidiately CI (direct coupling exercising!)
Cautious parents
1. CROS at age ability & interest in localisation
2. CI latest 3 years of age

www.mhh-hno.de



Hearing Threshold (dB HL)

Highfrequency deafness
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Speech understanding after 6 months
Hybrid-L (n=80), Reference (n=165)

AVG speech data at 6 month visit
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Higfrequency deafness in children
- residual hearing postop. -

Hybrid Kinder
Audiometric Frequency [Hz] N=18
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pure tone audiometry — preop -

Frequenz (Hz)
125 250 500 1000 1500 2000 3000 4000 6000 8000

N = 63 patients

)\

Age at implantation: 9,5 years
(Min. 3 years , Max. 18 years)
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pure tone audiometry — 2 years postop -

Frequenz (Hz)
125 250 500 1000 1500 2000 3000 4000

N = 63 patients

Age at implantation: 9,5 years
(Min. 3 years , Max. 18 years)
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Speech understanding after 2 years

Sprachtests Verlauf
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Anatomical Indication Ranges

5w
&
. 35,00 40,00
CDL [mm]
Measurements in 271 preop and
259 postop imaging datasets
&PLOS |one R C——
Patient specific selection of lateral wall Analysis of Different Approaches for Clinical Cochlear Coverage
cochlear implant electrodes based on Evaluation After Cochlear Implantation

anatomical indication ranges . . o _ . ‘
*Daniel Schurzig, fMax Eike Timm, *Cornelia Batsoulis, $Samuel John, and {Thomas Lenarz

Max Eike Timm:*, Omid Majdani, Tobias Weller, Mayra Windeler, Thomas Lenarz,
Andreas Biichner, Rolf Benedikt Salcher *MED-EL Medical Electronics, Hannover Research Center; {Cluster of Excellence Hearingd4all, Department

of Otolaryngology, Hannover Medical School: and iHorSys GmbH, Hannover, Germany

Cluster of Hearing4all, Dep 1t of Otorhi yngology, Hannover Medical School, Hannover,
Lower Saxony, Germany




Cochlear Coverage vs. Speech Perception

N =47 N =63 N =42 N =41 N =57 N =37
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oxk p <0.001
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New concept: Partial Ir
20mm
Different treatment options:
28 ‘
» 20 mm i e == e (Y
005 2.1
« FLEX28 to contact T
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16mm
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Suraical Procedure

1. Place fascia at contact #10, FLEX28

2. Very slow insertion is important to
preserve residual hearing

3. Insert until fascia touches round
window membrane

4. Fixation of electrode

www.mhh-hno.de



Speech perception In noise
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Education abilities (published 1999)
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Detalils of costsS (published 1999)
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Long-Term Outcomes, Education and Occupational Level

In Cochlear Implant Recipients

Illg A, Haack M, Lesinski-Schiedat A, Buchner A, Lenarz T.: Long-Term Outcomes,
Education, and Occupational Level in Cochlear Implant Recipients Who Were

Implanted in Childhood. Ear Hear. 2017 Sep/Oct;38(5):577-587

Retrospective study
<> patients: N=933>
» Age at implantation: <19 yea@een 1986 and 2000)

» Outcome in 8 Categories of Auditory Performance (CAP) (Archbold et al.
1998)

» self-assessment-questionnaire with 8 categories:

> living conditions and environment, therapy, educational background, school education,
vocational training, occupation, job satisfaction and workplace

» Comparison of the data with national and international data of normal
hearing peers

» Statistics: Kruskal-Wallis Test, Mann-Whitney-U Test, Spearman-Rho
Correlationcoeffizient

www.mhh-hno.de


https://www.ncbi.nlm.nih.gov/pubmed/?term=Illg A[Author]&cauthor=true&cauthor_uid=28369009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haack M[Author]&cauthor=true&cauthor_uid=28369009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lesinski-Schiedat A[Author]&cauthor=true&cauthor_uid=28369009
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%BCchner A[Author]&cauthor=true&cauthor_uid=28369009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lenarz T[Author]&cauthor=true&cauthor_uid=28369009
https://www.ncbi.nlm.nih.gov/pubmed/28369009

International Standard Classification of Education
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International Standard Classification of
Occupation
ISCO-88 skill-levels
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Example: to deep Insertion
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Exam ple: Dysplasia B.,B. *13.04.2022
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Challenges

- Variety of eletrodes

- anatomy > All electrodes

- length » available

- residual hearing > experiences
- Insertion procedure > Insertion

- Intracochlear trauma procedure

- position > skilled

- Electrophysiology ~ outcome
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Longterm-Management, Fitting, .....

-,,continously ongoing* expertise
- sufficient time for eCAP, Impedanz, Level, testing
- complicationen
- Prevention
- Early detection
- Neuroped. and / or other diagnostic ?

op

R&D Fitting

Telemedicine




Focus on CI Therapy

Current challenge
i Implant

5 /1

Degenerated
Sound- | Electrode epithelium
processor_j -

Degenerated

Inflammation neurons

> \. |Electrode
' and fibrotic tissue

\] array
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Drug Delivery: Cochlear Catheter
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Biohybrid-electrode in residual hearing

Romer et al Stem Cell Research & Therapy _$¥##sssisssasasssssss
DO 10.1186/13287.016 0408y Stem Cell Research & Therapy

RESEARCH Open Access

Biohybrid cochlear implants in human L
neurosensory restoration

Ariane Romer™, Ulrike KohF, Omid Majdani", Stephan KIoB?, Christine Fall’, Sabine Haumann'*,
Thomas Lenarz'*, Andrej Kral"* and Athanasia Wamecke**

Organ of

é ’ r “ ks(om
———

p -
il




Patient 1 Patient 2 Patient 3

=~ | Apical (E1-E4) cl Apical (E16-E22) c Apical (E16-E22) Cl
E Blohybrid| 0 Biohybrid Biohybrid
£ 10 ! I —
0
% ] 15
Q al 20
‘E ’ 10
& | 10!
3
—_ Medial ([ES-E8 c Medial (ES-E1 :ﬁ:Cl Medial (EB-E1! Cl
E Blohybrid |0 Biotybrid Biohybrid
£ 10 ! 7 |
9
-8 18
g . o o\
g 10
i 4 0 ? |
E 2 LT 8
= | Basal (E9-12) ﬁ:c' Basal (E1-E7) :@:cl Basal (E1-E7) ﬁcu
£ Blohybrid |, Biohybrid Biohybrid
- 10 30
g
l;i 8 1§
o ) N,
- n 1
g "
E? "
- oP 20 W ] OP 20 W M oP 20 W M
£ | [E Movosyliables ¢ I Vonosyladies CI I Monosytlables C1
€ oo I Mososytl. Biohybrid g0 I Monosyll Biohybrid a0 I Monosyll. Blohyb,
= I Nunbers CI I HSM sentences CI I Numbers CI
g.w [ Numbers Biohydrid g0/ HED 1538 sent Biohybrid (o0 | I Numbers Biohy.
0
.~
2w © ")
£
izo 20 20 J
008mSv W W ™

P20 W 0P 20 W op 20 oW
c Time of appointment Time of appointment Time of appointment _




(%) @DHZ MiH....... "|NTERNATIONAL )
SYMPOSIUM ON (&

Save the Date: INNER EAR THERAPEUTICS
Hannoverscher 4-6 November 2019
e . e e Hannover/Germany

www.isiet.org

Cochlea-Implantate-
mafgeschneidert

13.-14.09.2019

Medizinische Hochschule Hannover
im Horsaal des

CRC Hannover

Feodor-Lynen-Stra3e 15

30625 Hannover

M_I I_I Medizinische Hochschule LFM @ Qhﬂ_‘_% VIA N NA

Hannover

Hannover



