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Direct electrical stimulation of spiral ganglion

cells (SGCs)

More than 120.000 cochlear
Implants worldwide

(Wilson and Dorman, 2008. Hear. Res. 242: 3-21)




%
Inlveretalr Me@ach Carenim
Iirpciig

Factors that influence the performance

« Degeneration of the auditory nerve

« Reorganization of the central auditory system
« Cognitive skills of Cl candidate

« 3Surgery



Release of neurotrophic factors by hair cells

Organ of Corti

Outer
Hair Cells
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Assumptions and Research Questions

Assumption

More and better functioning spiral ganglion cells (SGCs) result in better
performance of the cochlear implant user.

Research Questions

|s delivery of brain-derived neurotrophic factor (BDNF) effective in
preventing degeneration of SGCs?

What is the effect of cessation of BDNF treatment?

Are the rescued SGCs functional?



Application of brain-derived neurotrophic factor

(BDNF)

osmotic pump
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(Shepherd and Xu, 2002. Hear. Res. 172: 92-98)



Protocol
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Implantation Cessation of
BDNF treatment

Deafening
Kanamycine 400 mg/kg (s.c.); furosemide 100 mg/kg (i.v.)
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Discrepancy between literature and our results %

Inlveretalr Me@ach Carenim

B SN survivad
VET SIS M|
hiarFils cuntiole
1 ) i .'...'\.'|'|rl||'\.-.|'|'l BDNF t t t
i —_ "-;_ 2000 1 reatmen
i e -___1' & | |
\ :
T3 4 l'-lll g 1500 ) %
Z I 4
fal 4 r % o el
L] } AR
5” S £ 1000 -
il -4 IIII 1 > \\‘~\\
1 4 ;--\-\--"-* = ‘I%\\‘~s
f. 2 500 | iy
—@— BOAF-wnosiod befl nars )
L] & Urrirgadesd rigihl sas S
il £ g r . . o O T T T T 1
Izaleicig  BAONF dmelle haechs B e (D
i 7 0 2 4 6 8

Tlmie cairse off (Feirmens

Time after deafening (weeks)

(Gillespie et al, 2003. J Neurosci. Res. 71: 785-790)

Possible explanation:
Measurements of electrically evoked auditory brainstem responses (eABR)



Protocol

@ eABR measurement

Time in weeks
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Measurements of eABR

eABR

time (ms)



Assessment of the functionality with eABRs .....«icoms
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Summary and Conclusions

- Delivery of brain-derived neurotrophic factor is effective in preventing
degeneration of spiral ganglion cells

- After cessation of the BDNF treatment, the effect is still present (two
weeks)

- The eABR amplitude in BDNF treated animals is larger than in
untreated deafened animals and comparable with normal
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Possible improvement of the performance with a

cochlear implant
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(Nadol et al, 2001. Ann. Otol. Rhinol. Laryngol. 110: 883-891)



Results

[ ] 8 weeks deaf
B BDNF after cessation
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