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Botverankerd Hoortoestel (Baha)

(huid reductie)
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‘Direct Boneconduction’
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SuperPower BCD

Cochlear Baha 5 SuperPower Oticon Ponto 3 SuperPower
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Cochlear Baha 5 SP - draagopties

Achter-het-Oor Onder-het-Oor Op-de-Borst
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Technische hoorrevalidatie

Doel

* geluid (spraak, muziek, etc) hoorbaar maken

* vermijden van onaangename luidheid sensaties

* geluid optimaal aan hoorspan luisteraar aanpassen

Parameters
* versterking - ‘gain’
* (zacht) geluid hoorbaar (‘bovendrempelig’) maken
* uitgangsvermogen - ‘power’
* weergave bovendrempelig geluid
* begrenzing (zeer) hard geluid
* maximeer uitgangsvermogen - ‘Maximum Power Output’
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Maximum Force Output - BCD

Cochlear Baha 5 SuperPower Oticon Ponto 3 SuperPower

Maximum output force level

140

130

120

110

100

90

Output force levelin dB rel. T pN

dBuN Maximum output force level

== OFL90 Baha Connect

130

120 7 —

110 - -
. ‘

100 -

90 /
7

100 200 Hz 500 1000 2000 Hz 5000 10000

OFL (Output Force Level) at 9o dB SPL
input at maximum gain

100 1000 10000

Frequency [Hz]

Radboudumc



hoortoestel MPO vs BCD MFO

hoortoestel - oor simulator BCD - schedel simulator
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Welk toestel is het krachtigst?

Radboudumc



Er zijn dB’s en dB’s ...

* (akoestisch) geluid
e eenheid: dB Sound Pressure Level
eL=20%*" log (p/p,) met p, = 20 pPa <> gehoordrempel

* mechanische (geluids-)trillingen
* eenheid: dB Force Level
* L=20* “log (F/F,) met Fy = 1 uN <> ???
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Normaal Gehoor: Fletcher-Munson curves
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Hoorspan - Luchtgeleiding
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Carlsson & Hakansson (1995)

* RETFLy,,
* Reference Equivalent Threshold Force Level

direct bone conduction
* schedel simulator (TU-1000 of SKS-10)

TABLE I1. RETFLbc and three estimates of RETFLdbc. The superscript /,
s, and a denotes least-square estimate, skin estimate, and acceleration esti-
mate, respectively. All values are rounded off to the nearest 0.5 dB.

Frequency (kHz)

025 0S5 1 1.5 2 3 4

RETFL'dbc (dB) 595 48 45 26 28 2715

RETFL'dbc (dB) 67 58 385 34 33.5 365
RETFL%dbc (dB) 725 575 335 32 265 325 385
RETFLbc (dB) 67 58 425 365 31 30 355
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Maximum Output - Hoortoestel vs DBC
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Hoorspan - Directe Beengeleiding

OFL-O-Gram < > Audiogram - DBG
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Maximum Gain vs feedback marge
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Effect schedel geometrie?

Rechts Links

Gain, Hoofd - Gesimulzerd
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Effectieve gain = gain -/- RETFL,

Effectieve gain = 10 dB

RETFLy,,
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Threshold (dB HL)
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Ideaal: (geholpen) drempel < 20 dB HL >
NVA-foneemscore = 100% bij 60 dB SPL
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Onaangename Luidheid — Pascoe (1988)
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Luidheidschaling - ACALOS
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Meetopstelling

* Ponto Plus Power
» gemodificeerd voor directe stimulatie
e directe koppeling transducent aan eindversterker
e stimulus niveau re. DBC drempel (dB HL)

T
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Calibratie trilelement

* SKS-10 schedel simulator

* meting uitgangsniveau en vervorming
* relateer alle niveaus aan RETFL,,(Carlsson & Hakansson, 1995)

°* maximum vermogen
* mechanische beperkingen
* vervormingscriterium: THD < 2%
<> eerste harmonische < -35 dB

* 500 Hz
e 1kHz
e 2 kHz
e 4 kHz
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ACALOS - 0.5, 1, 2, en 4 kHz (N=17)
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Hoorspan — Power BCD

BC-Threshold (dB HL)
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Hoorspan — SuperPower BCD
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SuperPower heeft een prijs ...

Technical information Ponto 3 Power Ponto 3 SuperPower
Battery voltage 1.1-1.5V 1.1-1.5V

Current consumption, in silence 1.35 mA 3.60 mA

Current consumption, typical

Average battery lifetime Typically 70-150 hours  Typically 35-80 hours
Frequency range (DIN45.605) 260 Hz-9.6 kHz 260 Hz-9.6 kHz

Peak OFL at 9o dB SPL input (skull sim.) 128 dB rel. 1 pN 133dB rel. 1 pN

Peak OFL at 60 dB SPL input (skull sim.) . 1 uN , 1 pN

Peak OFL at 50 dB SPL input (skull sim.) 106 dB rel. 1 pN 115 dB rel. 1 pN

SuperPower < Power:
= 10 dB meer output bij 60 dB input —» 3 maal hoger stroomverbruik
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Transcutane BCD - ‘soft band’, Attract

-
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BCD: Directe drempel -/- BG drempel

percutane vs transcutane drempel
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Figurt—; 2. Hearing thresholds measured using Békésy audiometry with skin penetration (A)
and without skin penetration (B).
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Directe drempel -/- BG drempel

percutane -/- transcutane drempel
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Figure 3. Average values (10 patients) of the difference. in decibels between Bekésy
curves with and without skin penetration. The shaded area represents an improvement
(lowering) of thresholds with dbc vs bc.
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BCD op Softband — gain: 15 dB, MFO: 80 dB HL
huiddemping: 15 dB

BCD Huid

dB SPL +15dB -15dB BG =0dB HL

:
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Gain: volledige (?) compensatie huiddemping Frequency (Hz)
Maximum output 15 dB lager dan percutaan!
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Discussie en Conclusies

SuperPower BCD

* Maximum Output = niveau onaangename luidheid
* begrenzing zelden nodig

* Versterking beperkt door fluitmarge
 afhankelijk van schedel geometrie
* huiddikte <> lengte koppelstuk (?)

* Toestelruis < gehoordrempel

* Brede inzetbaarheid
* ook bij gunstige beengeleidingsdrempels (!)
* transcutane toepassingen - ‘soft band’, Attract




