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Pravalenzen

A NeugeborenerHorscreening ca.2 von 1000

A Horprobleme im Schulalter ~ ca. 510 von 100
(Skarzynski, TOEFAS Congress, Warschau)

A AVWS im Kindesalter ca. 23 von 100

(Chermak & Musiek 1997,
Ptok et al. 2000, Bamiou et al.2001)



Sentl/ Sentiero

Amobile, modular aufgebaute hahdld-Gerate

ADetektion von Horschaden und Horbeeintrachtigung
bei Kleinkindern, Kindern und Erwachsenen

ADetektion von auditiven Verarbeitungs
und Wahrnehmungsstérungen (AVWS)

AFolgewirkungen bei Kindern:
Beeintrachtigungen der rezeptiven und expressiven Sprachentwicklung
Schriftspracherwerbs, der psychosozialen Kompetenz, des Bildungsnive
der Persodnlichkeitsentwicklung, der emotionalen und sprachlich kognitiy

Entwicklung
(Bellis & Ferre 1999, Chermak et al. 1999, Jerger & Musiek 2000, Bamiou et al. 2001)



Sentl/ Sentiero

Sielen
undl
professionéllMessen

Implementierung von

psychoakustischamd physiologischen

Messverfahren



Senti/ Sentiero

A Konvetionelles Tonschwellenaudiogramm
REINTONAUDIOMETRIE
(Klasse 3 und 4, DIN IEC 60645
Luft- und Knochenleitung, Einsteckhorer,
PatienterAntworttaster,Vertaubung, Stimulusauswabhl

A Bildgestutzte Audiometrie
MAGIC Audiogram/Screen;Mainzer Kindersprachtiegt

A Sprachverstehen im Storgerausch
SUN

A Otoakustische Emissionen
DPOAE Threshald; DPOAE) Quick; TEQAE -Diag; TEOAE Quick

A Friihe Akustisch Evozierte Potentiale,
ABR
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PTA/ MAGIC

AMAGIC 8 bildgestiitzte Tonaudiometrie =
ﬁ)
AMAGIC AUDIO g

(Frequenzen von 250 bis 8 kHz, Startpegel und Stimulus wahlbar)

als attraktives und interaktives Spiel fir Kinder
ab 3 Jahren, bis ins Schulalter hinein

AMAGIC Screen

*iﬁ

ADie Frequenzenverden vonverschiedenen Tieren reprasentiert
(Kuh 250 Hz, Bar 500 Hz, Elefant 1 kHz, Katze 2 kHz, Schaaf 3 kHz,
Maus 4 kHz,Vogel 6 kHz, Delphin 8 kHz)

Asehr einfache Instruktionsphase fiir Kinder



PTA/ MAGIC !

, b-R, 40dB MAGIC A uswahl der Tiere
durch Tippen auf den

:'::ﬂfaiﬁ Touch-Screen
o @ .




PTA/ MAGIC

M, b-R, 25dE MAGIC 9 é} ]
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abDu bi st heut e
alle Tiere die im Wartezimmer
sitzen. Tipp mal auf den Bauch
vom Baren.

Wenn du einen Ton hdrst, dann
Ist der Bar gesund und kann
sprechen.

Tippe auf den frohlichen Baren.

Wenn du nichts horen kannst,
dann ist der Bar krank und
braucht einen Schal.

Tippe auf den Baren mit dem
Schal . o

Plausibilitatsprufungen
sind im TestAlgorithmus integriert.



PATH

MAGIC - Ergebnisse !?5&%%..5

SM bR 50dB  MAGIC 55 5)

Audiogram

250 GO0
-10

1k

2k 3k 4k Bl BkHz

0

1
20

20

40

&0

k0

s

a0

a0

100

dB ML

| Retest \

>

A vollwertiges Tonaudiogramm

A Wiederholbarkeit einzelner
Frequenzen im Retest
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Evaluation study: Comparison between
conventional play PTA and MAGIC

Subjects: 108 children aged between 3;6-11;11 years
Test frequencies: 0.5, 1, 2, 4 kHz (n = 82) and additionally at 0.25, 3, 6, 8
kHz (n = 26).

30

Findings: 25
Highly significant (p<0.001) correlation 20¢
between MAGIC and PTA thresholds. :3'-" _

Correlation coefficient (1247 thresholds) was 0.73 =

Mean / SD of the differences was -1.5dB /9.6 dB

Average test time per frequency (one ear) was
30s (from 14s to 91s) %0 40 30 20 10 0 10 20 30 40 50

PTA — MAGIC [dB]

Test time decreased with increasing age . NHS conference, Gernobbio (Italy) and

Children enjoy MAGIC (interactive, playful DGPP cont. (Germany) 2010.
Thodi et al. 2010;

procedure) Schirkonyer et al. 2010



UNIVERSITATsSmedizin.

Hals-, Nasen-, Ohrenklinik und Poliklinik Fryie=
Schwerpunkt Kommunikationsstérungen

kggzprus Audiology Center

~7

ARI TUTI

Klinikum rechts der Isar ~ Technische Universitat Miinchen

Validation of a hand-held device for image-based pure tone audiometry and

DPOAE threshold determination in children
Schirkonyer V (schirkonyer@tum.de)', Bohnert A2, Niedermeyer HP', Thodi C3, Keilmann AZ, Janssen T!

'Klinikum rechts der Isar, Technische Universitat Manchen (Germany); “Department for Oto-Rhino-Laryngology, Division for Communication Disorders,
Medical Center of the Johannes Gutenberg-University Mainz (Germany); *Cyprus Audiology Center, Nikosia (Cyprus)

Introduction

Play-audiometry is a well established method in pediatric audiology. However, the test procedure, in which the child must be continuously observant, is exhausting, and the task (usually
placing a peg in a pegboard) is varied only little. In contrast, image-based and self-paced test procedures can considerably enhance the child's attentiveness [1]. In young children there is
a high discrepancy between the behavioral audiometric hearing threshold (reaction threshold) and the actual hearing threshold. In order to test the hearing of these children more reliably
an objective method has to be applied. Extrapolated distortion product otoacoustic emissions (DPOAE) Input/Qutput (I/0) functions are able to objectively determine cochlear hearing
thresholds with a small estimation error [2]. The aim of the present multicenter study was to investigate the test performance of a new hand-held device (Sentiero, PATH medical,
Germany), which provides both an image-based and self-paced determination of pure tone thresholds as well as frequency-specific and quantitative evaluation of cochlear integrity by
means of extrapolated DPOAE I/O functions.

Materials and Methods
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Image-based pure tone audiometry (MAGIC: Multiple-choice Auditory Graphical

Interactive Check) was performed in 108 children aged between 3;6-11;11 years at the
frequencies 0.5, 1, 2, 4 kHz (n = 82) and additionally at 0.25, 3, 6, 8 kHz (n = 26).
Different animals represented different frequencies (bear 500 Hz, elephant 1 kHz, etc.)
Each animal was present in three variants: Neutral to start the sound presentation,
happy/healthy and sad/sick for indicating the two conditions ‘heard’ and ‘not heard’
Before measurement a story was told such that the child was instructed that healthy
animals will make sounds and sick animals are not able to. The test procedure progress
was visualized by a shelf, from which the current test animal was selected. The test was
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controlled by the child itself via touch screen. This includes sound presentation as well as ) e M TR ) — ;:‘w i
input if the sound was heard (healthy animal) or not (sick animal). The examiner : - - smanll Frequency ) Left  Right
supervised the measurement and assisted the child with the entry when indicated. The ;L‘} b M = 0 B
examiner could also intervene in the measurement procedure at any time or do a retest \ kl N \ = L
at any frequency whenever necessary. ¥ » 0D
2 3 ¢ ! B
Hearing threshold estimation by means of DPOAE /O functions [2] were performed g SEa
in 36 children from the collective. DPOAE /O functions were recorded at frequencies 1)\ ¥ Bty
f2=1,1.5, 2, 3, 4 and 6 kHz with primary tone levels (L2) in the range from 10 to 65 dB ) ©
SPL and threshold were estimated by linear regression analysis [2]. Primary tone levels
L1 and L2 were set according to the "scissors paradigm" [3]. The frequency ratio f2/f1 / DPOAE - - a
was 1.2. " ° .. ¥ S,
z " L .
For parison, play-audi y pure tone thresholds were determined at the v | P, g o s .
corresponding frequencies. The measurements were performed at Schwerpunkt ;': 5= 7 g 2
Kommunikationsstorungen, Hals-, Nasen-, Ohrenklinik und Poliklinik, University Mainz o P N “
(Department for Communication Disorders, ENT-Department of the University of Mainz B B ™ - - -
Medical School’s hospital), at the ENT clinic of Klinikum rechts der Isar, Technische A ? 1 L 2 1 I I
Universitat Munchen, and at Cyprus Audiology Center Nicosia (Cyprus) » X B . - d L - @
L2 (4B SPL) 12 [dB SPL]
MAGIC DPOAE Threshold
b 2 T T There was a highly significant »r 1 % 1 | | There also was a significant
(p<0.001) correlation between image- correlation (r = 0.60, p < 0.005)
28f ean: -1.50B based (MAGIC) and play-audiometry 5( \tean: 11.8dB between DPOAE threshold estimates
SD:  9.6dB (PTA) thresholds. The correlation sD: 8.2dB (DPThreshold) and play-audiometry
200r=073 coefficient (r) over all 1247 measure- 20} r=0,60 pure tone thresholds (PTA). Mean and
e ments was 0.73. The histogram of the - standard deviation of the difference
| difference between image-based and Tiis between of both measures amounted
3 play-audiometry thresholds showed 3 to 8.2 dB and 11.8 dB, respectively.
i normal distribution. Mean and stan- ¥ Histogram of the difference is
10} dard deviation of the differences u illustrated on the left. Test time per
amounted to -1.5 dB and 96 dB, frequency (one ear) was about 1 min.
5 respectively. Test time per frequency 5
(one ear) was on average about 30s,
a ranging from 14s to 91s. Test time i
-50 40 30 -20 - 20 30 40 50 decreased with increasing age. -50 40 -30 20 10 0 l?d[dzsol 30 40 50

10 0 10
PTA - MAGIC [dB]

PTA - DPThresh
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Rentonaudiometrie PTA

15:47 PTA o lH

€9 e ACRechts @ A konvetionelles
10— it Tonschwellenaudiogramm,
0 \
10 ! (Klasse 4 Screening bis 70 dB oder

2 Klasse 3, Diagnostik bis 100 dB)

30
40
s dB
€0 A Luft und Knochenleitungshérer,
gg Einsteckhorer, Patienten

100

Antworttaster, Vertaubung,

dB/HL
“ il CKED Stimulusauswabhl
ST




Rentonaudiometrie PTA

1548 PTA L. W%
Schallwandler

ﬂ @ @ A Luft- und Knochenleitungshorer,
- O O

Einsteckhorer, Patienten
Antworttaster, Vertaubung,

Stimulus _
- A SinusDauerton,
U " Hﬁb gepulster Ton als Stimulus
@ O O Wobbelton als Stimulus
() Verdeckungsgerausch A Vertaubungsrauschen
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Mainzer Kindersprachtedt-A

A Sprachtest fiir Kinder zwischen

2 und 5 Jahren

Ainteraktives F
| st Il n der Kl s




Mainzer Kindersprachtedt-A

A Spielsituation
A basierend auf einfachen Bilderr

A sehr hohe Reproduzierbarkeit




Mainzer Kindersprachtedt-A

09:45 MATCH & IT®
Pegel A Pegel fixiert und adaptiv
O fest ® adaptiv )
A Pegel / Startpegel wahlbar
Startpegel

- - -

g@




Mainzer Kindersprachtedt-A

36dE 0 26 MATCF B =
Schwelle 35.0 dB SPL A Ergebnisse
+/-5.6 dB SPL .
A Angabe eines Punktewertes
Ohr -

(26 Fragen)
Score 19/26
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SUN (Speech Understandlng in N0|se)

Warum Sprachver
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- Stimmengewirr,
/(Gordon-Salant & Fitz

A Tests fiir Sprac (77
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SUN (Speech Understanding in Noise)

A Screeningtest zum
Sprachverstehen im Storgerausc

a Ka A fur Kinder und Erwachsene

—

4 N

A Screeningpegel wahlbar zwische
50 bis 70 dB HL

ava A Uber Kopfhorer, Einsteckhorer

sy Oder Freifeld

' =)

A Trainingsphasé alle Worter ohne

a P a Storgerausch
A Testphaseé mit ansteigendem

Storgerauschpegel




SUN - Ergebnisse

A Ergebnisse liber eine Ampelfunktion

A rot & Hordiagnostik dringend empfohle
A gelbd weitere Horpriifungen empfohlel

A grind keine Probleme im Horverstehe



