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R('('e~ver-stillluLltVl' uni to; an.l multiple e)cctJ'O(l<' a~'l'ay" were implanted 
in the scala tympani of one totally deaf pa ti en t on 1 Augus t 1978, and one 
profoundly deaf patient on 17 July 1979. The first patient, a 46 year old 
male, lost all hearing following a head injury 18 months prior to urgery. 
Pure tone and speech audiometry showed no hearing in either ear at the 
m ximum output levels of the audiometer, and no vibro tactile responses 
were elicited. The second patient, a 6 year old male, had;) progressive 
.ensorineural h aring loss extending over 30 years due to bomb blast and 
chronic infection, and had no help from a hearing aid for 1 years prior to 
surgery. Pure tone audiometry under headphones 5howed no hearing in the 
left or operated ear, and in the right he had the following thresholds: 
0.125 ~Iz - 125 dB SPL; 0.25 kHz - 115 dB SPL and 0.5 kHz - 117 dB SPL. 
There was no speech discrimination in ei.ther ear under headphones or in ;) 
monitored sound field. 

Thr e \ojeeks after surgery on the first patient a series of psycho
physical tests \"ere performed. These included pitch scaling experi.ments, 
and the results showed that the patient experionced a variation in vowel 
colour and sharpness according to the position of the electrode in an 
apical to basal direction, and was consistent with the tonotopical 
organization of the cochlea. As this confirmed that the device was 
operating as a multiple-channel system a computer-based speech processing 
strategy was developed where the voicing frequency and energy, and the 
frequency and energy of the dominant spectral peak in the mid-frequency 
range, were extracted. The parameters for voicing determined the rate of 
stimulation for ea h electrode, and the dominant spectral peak in the mid
frequen y range determined the site of electrode stimulated and current 
level. 

In view of initial encouraging results on the fir·t patient the 
operation was performed on the second patient. It was interesting that 
when the speech-processing strategy developed on the first patient was fir.t 
used on the second patient, he was able to recognise speech sounds, and 
could, after being made familiar with the subject material, understand 
passages read from the daily newspaper. As this patient had not heard any 
sounds for 13 years it suggests that patients' memories for speech sounds 
can be preserved intact for long periods of time, and that long periods of 
rehabilitation may not be required after implant surgery. 

The computer-based speech proces or \'i~lS then evaluated on both 
pat.ients using phonetically-balanced words and Central Institute for the 
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Deaf everyday sentences, and the results showed improvements in the 
patients' abilities to communicate of up to 386% for electrical 
stimulation plus lipreading compared to lipreading alone. (Clark et aI, 
1981) . 

Following the audiological tests the computer-based speech-processor 
was realized as a portable unit that could be used at home. This unit 
weighs 1.25 kg, and has the following dimensions: 15 cm x 15 cm x 65 cm. 
The performance was tested on the first patient using a number of standard 
audiological tests. The average score for the 16 spondee word test was 
89%. The modified rhyme test was 60% for electrical stimulation alone, 
54% lipreading alone and 83% electrical stimulation plus lipreading. 
The results for the open-sets of audiological tests were for PBM words, 
a word score of 4% and a phoneme score of 32% when using electrical 
stimulation alone. The CIO sentence score was 60% for electrical 
stimulation alone. The results for the BKB sentences were 43% for 
electrical stimulation alone, 21% for lipreading and 94% for electrical 
stimulation plus lipreading. There was a 348% increase for electrical 
stimulation plus lipreading compated to lipreading alone. 

The results of these tests confirm that the multiple-channel 
prosthesis can help patients understand limited running speech when used 
without lipreading, and when used with lipreading can help the patient 
understand running speech at a near-normal level. 
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