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Abstract 

Only profoundly, bilaterally deaf adults are considered for 
evaluation. It is necessary to determine that the patient's com munication 
ability cannot be improved to any significant degree with conventional 
hearing aids currently available. Initial assessment consists of 
audiometry, hearing aid evaluation(s), otological and medical examination, 
and for patients with no recent experience with hearing aids, a hearing aid 
trial. Polytome x-rays of temporal bones is carried out to ensure that 
cochlea structures are not grossly abnormal. Electrical stimulation of the 
promontory is used to confirm the presence of residual aUditory nerve 
fibers. Where there is an audiometric difference between ears, the poorer 
ear is chosen for implantation provided there are no other contra
indications. Intensive counselling is carried out to enable patients to 
make a fully informed decision about implantation. Patients undergo a 
battery of speech discrimination and lipreading tests with their hearing 
aid after their hearing aid trial. This is to provide a baseline for 
comparison with postoperative results and to assess the benefit obtained 
from the hearing aid. Any significant improvement in test results when 
using a hearing aid over lipreading alone would be a contraindication for 
implantation. Medical assessment is carried out as for any major surgery, 
inclUding pathology, respiratory function tests and cardiovascular 
assessment. Particular emphasis is plced on infection prevention 
immediately preoperatively and during surgery. 

Introduction 

The implantable multiple-channel cochlear prosthesis and wearable 
speech processor are designed to provide useful hearing to profoundly deaf 
patients who do not benefit from conventional hearing aids. The basic 
procedure for selection of patients has been given by Clark et aI. (1), 
although some procedures and criteria have since been modified. 

Pure tone and speech aUdiometry gives an initial indication of 
whether or not the patient could be suitable (i.e., whether or not 
profoundly deaf). However, a number of profoundly deaf patients are helped 
by hearing aids. Therefore, a thorough hearing aid evaluation is 
necessary. This evaluation is conducted with an appropriately-fitted 
powerfUl body-worn aid (maximum power output approximately 140 dB SPL). 
The aid is initially fitted with the standard earphone receiver and 
evaluated in both ears, the better ear being chosen for trial. However, if 
there are no aided thresholds (for input levels up to 100 dB SPL), a bone 
conductor is attached to the aid. This is held in the fingers, the 
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vibrations providing gross information about sounds. Patients are asked to 
use the aid for a trial period before its benefits are assessed. The 
evaluation includes a battery of speech and non-speech tests presented 
either auditorily, visually or audio-visually to establish benefits either 
of auditory discrimination or enhanced peformance when compared to 
lipreading alone. A number of standard tests are used (for example, cm 
Everyday Sentences, SPIN Sentences, NU words, AB words) in addition to 
those developed specifically to assess the profoundly deaf (for example a 
modified version of the Minimal AUditory Capabilities Battery developed by 
Owens et a!. (2). The results for these tests place patients into one of 
three categories: suitable for implantation of either ear (0% auditory 
speech discrimination for both open- and closed-set tests, no significant 
aid to lipreading); suitable for implantation of the unaided ear (0% open
set auditory speech discrimination, no significant aid to lipreading, 
significant scores on closed-set auditory tests); or unsuitable for 
implantation at this stage as results with hearing aid similar to or better 
than those obtained for multiple-ehannel cochlear prosthesis patients 
(open-set auditory discrimination, significant aid to lipreading). The 
prospective ear can be considered suitable if the patient cannot tolerate 
amplification either as a result of excessive recruitment or if 
amplification causes excessive tinnitus, dizziness, or uncomfortable 
feelings of vibration. 

In addition to the aUdiological evaluation, the prospective patient 
is assessed medically and otologically. He or she must be considered fit 
to undergo the surgical procedure. The ear proposed for implantation must 
be free from infection and the tympanic membrane must be intact. Polytome 
x-rays of the temporal bone are taken to ensure there are no gross 
abnormalities which could prevent the insertion of the electrode into the 
cochlea. 

A further requirement is that there be sufficient functional 
auditory neurons to enable successful electrical stimulation with the 
multiple-channel cochlear implant. This is assessed by electrical 
stimulation using a needle electrode placed on the promontory as close as 
possible to the round window. A positive result occurs when a hearing 
sensation is reported. Threshold levels, dynamic range, and pulse rate 
discrimination as well as descriptions of the hearing sensation are 
recorded, although it is now known whether there is a correlation between 
this and performance with the cochlear implant. A positive result has 
occurred in approximately 60% of ears tested using this procedure. 

A negative result does not necessarily mean that there are 
insufficient functional auditory neurons. As the site of stimulation in 
this case is the middle ear, non-auditory neural activity can also be 
elicited. Tactile sensations eventually reaching discom fort levels are 
often reported during this procedure. It is thought that these may prevent 
the reporting of hearing sensations either by "over-riding" the hearing 
sensation or by preventing current levels sufficient for auditory neuron 
stimulation from being reached. A potential procedure for reducing the 
number of false negative results is Brain Stem Evoked Response Audiometry 
(BSERA), once the problem of separating the electrical stimulus from the 
auditory response has been overcome. This would also provide an objective 
result in addition to the subjective reports from the patient. 

The age of the prospective patient is a limiting factor. While 
there is no upper age limit (providing the person is medically fit), the 
lower limit has been set at 21 years at this stage. However, we recognize 
the potential of providing useful hearing to children with regard to 
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learning and development of language skills, and there is a future aim to 
implant children. 

In the past, we have considered only post-lingually deaf people who 
developed normal language skills. However, research is now at a stage 
where we are also considering the pre-lingually deaf. Appropriate 
modifications will be made to the tests when used to evaluate these people. 

The criteria for implantation are conservative, and baselines of 
what can be expected from a cochlear implant patient have been purposely 
set low. The results for different implant patients show variations in 
performance, and consequently a number of implant patients are functioning 
at higher levels than the criteria would suggest. 
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