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Forecast of hearing performance 

 Reliable prediction of outcome with CI 

  definition of indication range for CI 

 Especially important for patients with significant residual hearing 

 This group of patients can also benefit from hearing aids 

 Clinicians have to decide whether the individual patients would benefit from a CI 

rather than a hearing aid 

 Therefore an accurate prediction model would be extremely helpful 

  Evaluation of CI performance 

 If the performance does not meet the predicted range, the fitting as well as 

medical aspects have to be re-evaluated 
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Test battery 

 Demographic data 

 Speech tests provided with the Oldenburg Master Hearing Aid system 

 Oldenburg Sentence Test (Olsa) in speech simulating noise 

 unmodulated (olnoise) 

 modulated (icra5-250)  similar to competing talker 

 Freiburg Speech Test 

 Monosyllabic words 

 Numbers 

 Text Reception Threshold (TRT) Test 

 Questionnaires  

 hearing situations in everyday life  

 general state of health  

 socio-economic status 
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Text Reception Threshold Test (1) 

 CI subjects need to derive speech from a degraded audio 

signal (incomplete information) 

 The ability to do so could be a predictor for successfull 

hearing with a cochlear implant 

 Due to severeness of the subjects` hearing loss this ability is 

estimated using a visual test 



Text Reception Threshold Test (2) 

50 % masking with random dots 

50 % masking with periodic bars 

50 % masking with random bars 



Correlations 
between pre-operative data and speech perception with CI (n=180) 

                     Postsurgical 

 

Presurgical 

CI:  

Freiburg 

Monosyll. 

CI:  

OLSA  

adapt. unmod. 

CI:  

OLSA  

adapt. mod. 

Age -0.15 0.35 ** 0.37 *** 

Duration of deafness -0.15  0.02 0.03 

Duration of normal hearing -0.11 0.03 0,05 

TRT random bars 0.24 * -0.41 *** -0.40 *** 

MHA: Freiburg Monosyll. 0.30 * -0.14 -0.11 

MHA: OLSA adapt. unmod. 0.03 0.41 # 0.39 # 

MHA: OLSA adapt. mod. -0.06 0.50 * 0.60 ** 

SES 0.29 * -0.30 * -0.34 ** 

# - Trend (p<0.1), * - significant (p<0.05), ** - highly significant (p<0.01), *** extrememely significant (p<0.001) 

In line with: 
Factors Affecting Auditory Performance of Postlinguistically Deaf Adults Using Cochlear Implants: An Update with 2251 Patients (Audiol Neurotol 2013) 



Device selection: MEI vs. CI 
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 1. Individualized Geometrical Model from CT data  

 2. Electrode Modelling  3. Current spread prediction and 

verification in subjects 

* [1] Biomedical Technology Lectures, Springer 

„in vitro“-optimization of signal coding 
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