Comparison of different Clarion and Nucleus Electrode Systems within matched-paired groups
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During the last decade the results of cochlear implantation have improved tremendously. In the beginning it was expected that detection of only speech rhythm would be possible. However, recent experience shows that cochlear implant users can achieve significant levels of open set speech recognition. Developments of more sophisticated electrode systems may well have contributed to these improvements.

The MHH has more than 15 years experience with different cochlear implant electrode arrays. Within this retrospective study four groups will be compared: Nucleus straight, Nucleus Contour, Clarion preformed and Clarion HiFocus electrode arrays. The Nucleus straight electrode array was developed in  the early 1980s and  is a flexible array with 22 ring electrodes. It is placed laterally in the scala tympani. The Contour electrode array was introduced in 2000. The array itself is precurved and is straightened by a stylet that is removed following insertion into the cochlea. The 22 half-ring electrode contacts are modiolus facing. As a result of its preformed shape the Contour array assumes a peri-modiolar position. The Clarion preformed electrode array was developed in 1991. 16 recessed ball contacts are positioned on the medial and lateral (ear specific) sides of the array. Insertion is performed using a special insertion tool that maintains the array straight prior to insertion. Due to its preformed shape the electrode array takes up a peri-modiolar position. The Clarion HiFocus electrode system was introduced in 1999. During a two step insertion the flexible electrode array, with 16 modiolus facing planar contacts, is guided by a laterally placed tapered silicone Positioner into a modiolus hugging position.

To evaluate post-operative differences between the electrode systems four groups of matched pairs have been analysed. Both groups of Nucleus subjects were implanted with the Nucleus 24 device. Both Clarion groups were implanted with the Clarion 1.2 device. Each group consists of 10 subjects with a minimum of 6 months implant experience. Mean age at implantation in each group is between 51 and 54 years, mean duration of deafness between 6 and 10 years and mean time hard of hearing for the implanted side between 26 and 27 years. Each subject could choose between the available speech coding strategies: SPEAK, ACE and CIS for the Nucleus device and CIS and SAS for the Clarion device.

With the Nucleus groups psychophysical programming levels are similar in the middle part of the electrode, but levels are on average 10 sl higher for the straight electrode array at the basal and apical ends compared to the Contour array. For the Clarion groups the HiFocus electrode system shows generally reduced levels compared to the preformed electrode array, on average a reduction of 100 CU on the M-level. 

Speech test results demonstrate performance differences between electrode array groups, e. g. 3 months after initial fitting the straight group performed with 48 %, the Contour group with 65 %, the preformed group with 50 % and the HiFocus group with 86 % in the HSM sentence test. The Contour electrode array shows better group performance than straight electrode array and the HiFocus group shows an advantage in performance compared to the preformed group. Whereas both conventional systems (straight and preformed) result in approximately the same performance the HiFocus group shows a slight advantage compared to the Contour group. To obtain more reliable data additional subjects will be included in each group over the coming months.     e-mail: lenarz@hno.mh-hannover.de

