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Abstract: Electrical suppression of tinnitus via a cochlear implant is a secondary beneUt {()r 
many cochlear implant recipients. In this study, a sample of 78 adult cochlear implanlllsers 
were surveyed. Data was compiled from 64 completed questionnaires. A high prevalence of 
preoperative tinnitus was documented in profoundly deaf adult cochlear implant users. Al
though only a few subjects reported that their tinnitus was totally eliminated after implanta
tion, many users reported improvement or stabilization. Duration of tinnitus appeared t6 .be a 
significant factor as all subjects whoreported a significant improvement had le~s than a 20-
year history of tinnitus. 

Keywords: Tinnitus, CochlearImplants, Electrical Suppression, Tinnitus Handicap Inventory 

Since the advent of cochlear implantation as a 
treatment for profound sensorineural hearing 
loss, the additional benefit of electrical tinnitus 

suppression in some patients has been noted by several 
investigators.I- 8 Some profoundly deaf cochlear im
plant recipients experience significant diminution of 
their tinnitus percepts when their cochlear implant is 
activated. Our interest in this area was triggered by one 
of our original 3M/House implant recipients who has 
worn her implant 24 hrs/day for over a decade as the 
only means of controlling her disabling tinnitus . The 
purpose of this retrospective study was to further ex
plore the frequency, magnitude, and time course of co
chlear implant stimulation on tinnitus suppression. 

LITERA TURE REVIEW 

Tracking measurements of tinnitus loudness over time, 
McKerrow et aJ.9 reported that five of six subjects who 
wore cochlear implants had their tinnitus suppressed ef-
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fectively with their devices on and receiving a noise in
put. In one patient, the tinnitus suppression occurred bi
laterally even though the stimulation was delivered to 
only one ear. Generally, the tinnitus suppression de
cayed over time. Four of their six subjects perceived a 
reduction in their tinnitus percepts with their devices on 
but without any acoustic input to the speech processor. 
All subjects were found to have experienced some al
terations in their tinnitus percept with the device on. 
The authors concluded that tinnitus sufferers may bene
fit from electrical stimulation to suppress the tinnitus 
percept, particularly if the device could stimulate the 
cochlear at the site corresponding tonotopically to the 
tinnitus frequency domain. 

Dauman, Tyler, and Aran lo reported that the effec
tiveness of tinnitus reduction using electrical stimula
tion of the cochlear in two patients wearing cochlear 
implants was dependent on the site of electrical sup
pression along the cochlear partition. A pulse rate of 
125 Hz showed the greatest efficiency needed to sup
press tinnitus, as measured by the amount of current 
level delivered to the implant. The poorest tinnitus sup
pression performance occurred when their subjects 
used their speech processors set in the usual conditions 
to perceive speech as the acoustic input. This is consis
tent with the observations by Thedinger et al. 11 that pa
tients with tinnitus receive minimal success with elec
trical stimulation from cochlear implants when they are 
implanted specifically to treat their tinnitus. 
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A report by Hazell, McKinney and Aleksy12 sur
veyed 808 patients with profound hearing loss referred 
for cochlear implantation. Of the 256 patients who 
were implanted, 21 % had no tinnitus, 27% had tinnitus 
that was not bothersome, and 52% had bothersome or 
annoying tinnitus. One hundred ten of their patients 
participated in a special analysis of their tinnitus per
cepts. Forty-two per cent showed a significant im
provement in their tinnitus after implantation as mea
sured by a habituation score. 

The purpose of the current study is to describe the fre
quency, magnitude and time course of the tinnitus per
cepts of a large group of adult cochlear implant users. 

METHODS 

Patients and Methods 

Questionnaires were sent to active adult cochlear im
plant recipients who have received their cochlear implants 
at the Indiana University Medical Center. Sixty-four 
patients completed and returned their questionnaires. 
Fifty-five of the patients used a multichannel cochlear 
implant (44 used a Nucleus and 11 used a Clarion) and 
the remaining nine used a single channel implant. There 
were 39 females and 25 males in the sample. The age 
range encompassed all decades from the 3rd to the 8th 

with the majority of patients above 50 years-of-age at 
the time of the sampling. 

Questionnaire 

All questionnaires allowed the subjects to remain anon
ymous. As a result, the questionnaires included basic 
demographic information such as gender, age, type of 
cochlear implant, and ear implanted. The question 
asked whether the respondent had ever experienced tin
nitus, defined as "any sound or noise that seems to 
come from within or around the head (tinnitus is com
monly known as 'ringing in the ears) . ", If the subject 
did not report any experience with tinnitus, shelhe was 
asked to simply indicate this and return the question
naire. For those subjects who reported any experience 
with tinnitus, they were asked to complete the remain
ing questions and then return the questionnaire. Items 
on the questionnaire included whether the subjects had 
ever sought medical attention for their tinnitus, their 
experiences with tinnitus before and after implantation, 
the nature of any current tinnitus or their recall of the 
nature of the tinnitus they had experienced, their per
cepts of the pitch and loudness of any current tinnitus, 
and its perceived annoyance and severity. The ques
tionnaire was limited to four typewritten pages. 

The subjects who currently had a tinnitus percept 
were asked to complete the Tinnitus Handicap Inven-
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tory developed by Newman, Jacobson, and Spitzer14 to 
assess their functional, emotional and catastrophic re
sponse reactions to their tinnitus. Finally, the subjects 
were asked to describe, in their own words, their tinnitus. 

RESULTS 

Of the 64 respondents , 53 reported a history of tinnitus 
but only 15 of the subjects in the final sample had ever 
sought medical attention for their tinnitus. Figure 1 il
lustrates the estimated duration of the tinnitus percept 
prior to the implant surgery for the patients who re
ported any history of tinnitus before receiving the co
chlear implant. Forty-four subjects experienced tinnitus 
before and after implantation whereas 4 subjects expe
rienced tinnitus only prior to implantation and 5 subjects 
experienced tinnitus only after implantation. Three sub
jects recalled a severe episode of transient tinnitus dur
ing the post-operative device hook-up. Of the 44 patients 
who experienced tinnitus before and after implantation, 
22 patients reported that the cochlear implant had no ef
fect on the severity of their tinnitus, 18 patients indi
cated that the severity of the tinnitus decreased after 
implantation (6 indicated that they received "significant 
improvement" after implantation), 2 patients stated that 
the severity of their tinnitus increased after implanta
tion, and 2 patients reported that no change in the se
verity of their tinnitus but that the tinnitus percept 
changed in regards to pitch and tonality. All subjects 
who reported a significant improvement from their im
plantation had less than a 20-year history of tinnitus. 

Of the 49 patients who perceive tinnitus after im
plantation, eight patients only notice their tinnitus when 
their device is off and no patients reported a tinnitus 
percept only when their device is on. Forty-one patients 
reported a tinnitus percept with and without their de
vices, with 20 reporting no change in tinnitus severity 
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Figure 1. Estimated duration of the tinnitus percept prior to 
implantation. 
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with or without the device, 15 patients indicating that 
the severity of the tinnitus is less severe when their de
vice is on, and 5 patients reported that their device ap
peared to increase the severity of their tinnitus. Table 1 
presents the distribution of the location of the tinnitus 
percept for those cochlear implant users who continue 
to experience some tinnitus after implantation. Table 2 
presents the distributions regarding the users percep
tions of the annoyance and loudness of their tinnitus at 
the time they completed the questionnaire and when 
they believed that their tinnitus was at its worst. 

The ranges, mean scores, and standard deviations of 
the total scores, functional subscale, emotional sub
scale, and catastrophic sub scale computed from the pa
tient's self-assessment of their tinnitus using the Tinni
tus Handicap Scale is presented in Table 3. The 
functional sub scale is reported to reflect the role limita
tions in the areas of mental and physical functioning 
thought due to the patient's tinnitus. 13 The emotional 
subscale reflects the patient's broad range of affective 
responses to their tinnitus and the catastrophic subscale 
reflects the patient's perceptions of desperation, inabil
ity to escape from their tinnitus, of having a terrible dis
ease, lack of control, and inability to cope with their 
tinnitus. Although the ranges were relatively large 
across all subscales and for the total score, the mean 
values were relatively low as a group. Although the 
mean scores for the functional sub scale were only 
slightly higher than the mean scores for the emotional 
and catastrophic subscales, when adjusted in relation to 
the possible maximum scores, the means scores across 
all three subscales were judged to be equivalent. 

Table 1: Distribution of the location of the tinnitus percept in 
respondents who reported a continued history of tinnitus after 
implantation. 

Number of 
Location of Tinnitus Percept Respondents 

Left ear to 
Right ear 7 
Both ears 17 

Right ear > Left ear 5 
Implanted right ear 3 
Implanted left ear 2 

Left ear > Right ear 6 
Implanted right ear 5 
Implanted left ear I 

Both ears equally 6 
Head 13 

Right side > Left side 2 
Left side > right side 2 
Midline 3 
Unknown location 4 

Outside head 2 

International Tinnitus Journal, VoL 3, No. I, 1997 

Table 2: Distributions of the annoyance and loudness of the 
tinnitus percepts. 

Annoyance Loudness 

Current Worst Current Worst 
Rating Percept Percept Rating Percept Percept 

Not at all 21 7 Soft 18 3 
A little 14 II Comfortable II 5 
Moderately 8 16 Loud 14 25 
Severe 3 14 Uncomfortable 5 12 
Disabling 3 5 Painful 5 

DISCUSSION 

The data obtained from the questionnaire used in this 
study suggest that, as a group, there is a relatively high 
prevalence of tinnitus in adult cochlear implant users. 
Although only a few subjects reported that their tinnitus 
percept was eliminated after implantation, most users 
reported either that their tinnitus condition improved or 
remained stable with the cochlear implant. A small 
number of users reported that the severity of the tinni
tus increased after implantation. There was no report of 
tinnitus onset corresponding with implant surgery or 
with the initial programming of the device. Further
more, there was no report of the tinnitus percept being 
present only when the device is on. 

These findings are consistent with the earlier reports 
that cochlear implants do suppress tinnitus in many pa
tients.12 The current data are not consistent with the 
high rates of complete or partial relief of tinnitus in 
both ipsilateral and contralateral ears from cochlear im
plantation as reported by Kim et al. 13 They found that 
all of their patients with tinnitus previously reported in 
the implanted ear indicated complete or partial relief 
and the majority of the patients with tinnitus previously 
reported in the ear contralateral to the implant indicated 
some relief. There was no report of an increased tinni
tus annoyance with the implantation from their sub
jects. However, the findings from this study indicate 
that although the majority of the users perceived some 
improvement in their tinnitus percepts after implanta
tion, the effects of the implantation on tinnitus was not 
consistent across all subjects. In contrast to the Kim et 

Table 3: Results of the tinnitus handicap scale.14 

Total Functional Emotional Catastrophic 
Scale Scale Scale Scale 

Possible: Possible: Possible: Possible: 
100 44 36 20 

Mean 20.05 8.46 6.15 4.27 
s.d. 20.34 7.96 7.32 3.94 
Range 0-90 0-40 0-32 0-18 
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al. 13 study, some users' tinnitus actually became worse 
after implantation. Consequently, the clinical applica
tion of cochlear implants alone as the primary means to 
suppress tinnitus is not supported by the current data. 

When compared to the tinnitus percepts of patients 
participating in the validation study of ' the Tinnitus 
Handicap Scale, 14 the subjects who continued to experi
ence tinnitus in this study appeared to have lower 
scores across all measurement conditions (total scale, 
functional , emotional, and catastrophic subscales) . It 
appears then that this group of cochlear implant users 
who report tinnitus are not as affected by their tinni
tus as the validation group used by Jacobson and his 
colleagues. 14 However, the differences between the 
mean scores are small and do not appear to be clinically 
significant. 

As the current memories are retrospective in nature, it 
is possible that the patients' memories of their tinnitus 
percepts prior to implantation may not truly repres~nt the 
actual percepts at the time of implantation. However, 
many of the informal descriptions of the .tinnitus diffi
culties described by the patients suggested that they 
continue to have rather detailed memories of their tinni
tus problems both before and after the implantation. 
Additional studies will approach the electrical suppres
sion of the tinnitus percept from a prospective model 
while attempting to control for the strong placebo ef
fects of tinnitus management as described by Coles. IS 

CONCLUSION 

There is a high prevalence of tinnitus in adult cochlear 
implant users. Although cochlear implantation im
proved or stabilized the tinnitus percept for most adult 
cochlear implant users, only rarely did implantation re
sult in total elimination of the tinnitus percept. There
fore, cochlear implantation is not recommended when 
tinnitus control is the sole therapeutic goal. 

The variable influence of cochlear implantation on 
tinnitus remains unexplained. This may be due, in part, 
to a lack of residual inhibition of tinnitus in patients us
ing multichannel implants. It also seems apparent that 
tinnitus production is not entirely dependent on co
chlear disease processes. Significant central , cognitive, 
and/or emotional components also contribute. 12 The ob
servations that improvements in tinnitus percepts in 
both the ipsilateral and contralateral ears may occur af
ter implantation and can even occur independently of 
whether the device is on or off provide further evidence 
that c.entral influences are operational. 13 

The management of tinnitus complaints is a difficult 
task, particularly for patients with severe and profound 
hearing loss. Additional basic and clinical research is 
needed to address whether different management strat-
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egies are required for patients who use or are candi
dates for cochlear implants. 
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