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Independent Component Analysis (ICA)

Cochlear implants (CI) are more and more
accessible at a younger age. The mismatch
negativity (MMN), is a preattentive
electrophysiological measure, known to assess
auditory discrimination1,2,3. The development of such
measures is important to evaluate the benefits of the
CI in infants, young children, and non-verbal adults.

Before

•Normal hearing participants and good CI users
had MMN to both deviant stimuli.

After

•The MMN was not present in two poorer CI users
for both deviants.
•CI users with poorer results on the speech test
had a significant reduction in amplitude compared
to the hearing group. However, both CI groups
had significantly longer latencies.
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To develop an efficient MMN paradigm, which
will well identify good and poorer performers.
To investigate the relationship between MMN
measures and speech performance.

¾These findings suggest that a MMN measure
can be use to assess the integrity of the auditory
system and speech discrimination in a
population of CI users.

Latency
*= p<0.01

¾The relationship between the MMN and
speech perception is likely to be beneficial for
the evaluation and rehabilitation programs in CI
users.

Methods

References

Participants
20 adults with a cochlear implant (CI)
- 10 good performers (speech score > 65%)
- 10 poorer performers (speech score < 65%)

11 individuals with normal hearing

Stimuli
¾ /Da/: standard (probability of occurrence= 80%)
¾/Ba/ and /Ga/: deviants (probability of occurrence=
10% each)

Paradigm
¾ A MMN with two-deviant oddball paradigm
¾The electrodes AFz, Fz and FCz were used to
investigate the MMN4,5.
¾Independent Component Analysis (ICA) to remove
EEG artefacts6,7.
¾50 phonetically balanced French words to asses
speech perception

1. Martin, B.A., Tremblay, K.L. & Korczak, P. (2008). Speech evoked potentials:
From the laboratory to the clinic. Ear Hear, 29, 285-313.
2. Näätänen, R., Gaillard, A.W. Mantysalo, S. (1987). Early selective-attention
effect on evoked potential reinterpreted. Acta Psychol (Amst), 42,
313-329.
3. Näätänen, R. (1990). The role of attention in auditory information processing as
revealed by event-related potentials and other brain measures of
cognitive function. Behav Brain Sci, 13, 201-288.
4. Dinces, E., Chobot-Rhodd, J. & Sussman, E. (2009). Behavioral and
electrophysiological measures of auditory change detection in
children following late cochlear implantation: A preliminary study.
Int J Pediatr Otorhinolaryngol, 73, 843-851.
5. Ylinen, S., Shestakova, A., Huotilainen, M., Alku, P. &, Näätänen, R. (2006).
Mismatch negativity (MMN) elicited by changes in phoneme length:
a crosslinguistic study. Brain Res., 1072, 175–185.
6. Gilley, P.M., Sharma, A., Dorman, M., Finley, C.C., Panch, A.S. & Martin, K.
(2006). Minimization of cochlear implant stimuls artefact in cortical
auditory evoked potentials. Clin Neurophysiol, 117, 1772-1782.
7. Debener, S., Hine, J., Bleeck, S. & Eyles, J. (2008). Source localization of
auditory evoked potentials after cochlear implantation.
Psychophysiology, 45, 20-24.

The analysis revealed a significant correlation
between the speech score, and the amplitude of the electrode FCz
(r= -.0473, P=0.035), and Fz (r= -.0451, P=0.046) in the condition with the deviant
/GA/.

