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Cochlear implants are one treatment for children who are born deaf or become deaf before acquiring 
language. The question of optimum age for implantation arises. Is it better to implant a child as early 
as possible, or is it sufficient to do the implantation during the pre-school years? Using an animal 
model, we have studied the response of the auditory brainstem to implantation at various ages. 
Although the auditory brainstem of hearing cats matures within the first month of life, a study by 
Snyder et al. (1990) implied that in neonatally deafened cats the capability for "maturation" or 
plasticity extended at least up to 120 days. I\eonatally, pharmacologically deafened cats were 
implanted with a 4-electrode array in the left cochlea at ages from 100 to over 180 days (mostly 
before sexual maturity). Eleven were chronically stimulated (1000 hours if possible) with charge
balanced, biphasic current pulses; eight were unstimulated controls. Electrically evoked auditory 
brainstem responses (EABRs) were recorded before and at regular periods during the chronic 
stimulation program. In a terminal experiment, each animal received 14C-2-deoxyglucose (2DG) i v 
preceding a 45-minute stimulation program. Using image digitization, spatial Fourier filtering and 
standard statistics, the fraction of the right inferior colliculus (IC) with a significant accumulation of 
label was calculated, If the auditory brainstem did respond with entrainment to a chronic electrical 
stimulus, and if age at implantation were a significant factor in determining the size of the responding 
region, the 2DG-labeled fraction would depend on the age; this was not observed. The 2DG,labeled 
fraction also did not correlate with the duration of stimulation. However, there was considerable 
variation in the IC fraction sizes within both stimulated and unstimulated groups, leading to the 
conclusion that there are factors other than age which determine the size of the responding region 
Thus, for deaf children of corresponding ages, age at implantation may not be of critical importance 
An explanation might be that the plasticity of the auditory brainstem does not change within this age 
range, either because development is already complete, or because development is still possible 
throughout the range. With recent studies showing plasticity in adult auditory cortex (e.g, 
Ramachandran, 1993), the latter explanation gains some credence. (Also, integrity of the auditory 
brainstem does not guarantee functionality of the auditory cortex) It is possible that other factors, 
such as the condition of the cochlea, are important for the performance of the patient. 
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