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In July 2000 the Clarion HiFocus CII Implant obtained a CE approval. Immediately thereafter the Leiden University Medical Center enrolled in the first clinical trial with this new implant. In this study we include clinical and NRI data of the first eight postlingually deafened adult patients that have been implanted and hooked up with this device in our center (age 26-62 years, duration of deafness 1-35 years, average preoperative CNC word score <1 %,).

Although the implant is technically capable of driving 16 simultaneous current sources (with an improved design) with update rates over 5800 pulses per channel, its use is currently limited by software to the same functionality as the previous Clarion HiFocus implant (8 simultaneously driven electrodes at a maximum rate of 813 Hz/channel, strategies CIS, PPS and SAS). A new feature of the CII implant is its ability to perform Neural Response Imaging (NRI) with a 9-bit ADC at a 60 kHz sample rate. We have explored this capability both intra- and post-operatively. The preliminary test-bench software defaults to the alternating polarity paradigm to eliminate the stimulus artefact, measuring 128 samples per sweep and one sweep per second. We used our own software to perform further signal processing. After subtraction of a so-called system signature (a measurement without a stimulus) we used digital blanking of the stimulus artefact and a zero phase shifting filter to obtain a smooth response. This allowed us to get reliable responses with 16 sweeps of both the anodic and cathodic stimulus.

While measuring I/O-curves in awake patients we found that the NRI-thresholds are within 2 dB of subjective thresholds. We compared the responses obtained with the alternating polarity paradigm with those measured with the forward masking paradigm and found interesting latency differences, as we expected theoretically. To get a first indication of tuning of the response around the stimulating electrode we shifted the measuring electrode of the NRI system along the electrode array while keeping the stimulating electrode at a fixed position. We found that one should keep at least one contact between stimulation and recording sites to get a reliable response and that there are considerable differences between electrode sites and patients.

The patients were initially fitted with all available stimulation strategies, using a new fitting method based upon insights from computational modeling. This method intends to reduce cross-turn stimulation while retaining a large dynamic range. As contrasted to our expectation based upon the literature, all implantees eventually preferred the CIS strategy to the other strategies. Five of our eight patients had functional open set speech recognition at the day of first hookup. After one week all patients were able to use the telephone. At 3 months the average word score on CNC words (sound-only condition, 5 patients tested) was 65% (range: 41-84%).

We conclude that -even in the emulation mode- the Clarion CII implant is able to produce unprecedented speech understanding, probably due to the better current sources. The NRI system, although somewhat slow, gives good results and offers the ability to measure I/O curves and neural tuning.

Corresponding author information

Johan H.M. Frijns, MD PhD

LUMC, ENT dept., Room J2-57

Albinusdreef 2

2333 ZA  Leiden

The Netherlands

Tel: (+31) 71 526 2451 / 256 2456

Fax: (+31) 71 5248 124

e-mail: J.H.M.Frijns@LUMC.nl

