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Background and Objectives  With the wide use of cochlear implants, there have been many
published studies which report that cochlear implants have a suppressive effect on tinnitus in
profoundly deaf patients. The aim of this study was to understand the clinical and audiologic
characteristics of the tinnitus in patients with cochlear implantation and to observe changes of
their tinnitus after cochlear implantation.

Subjects and Method A total 23 patients who had undergone cochlear implants in our hos-
pital from August 2003 to December 2006, were included in this study. The patients were divided
into tinnitus (n=11) and non-tinnitus groups (n=12) according to the presence of tinnitus at
the time of surgery. We compared clinical and audiologic features between the two groups. We
also studied changes in tinnitus after surgery in the tinnitus group using validated self-report
measures [tinnitus handicap inventory (THI), tinnitus handicap score (THS), and visual ana-
logue scale] .
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Table 1. Clinical characteristics of the patients
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Clinical factors Tinnitus group (n=11) Non-finnitus group (n=12) p value
Age of CI (yrs) 39.7+£13.9 19.6+13.8 0.002*
Distribution of patient according to age of CI (<20 : >20) 1:10 8:4 0.009*
Sex (M : F) 5:6 8:4 0.41

Site of CI (R : L) 10:1 9:3 0.59

Age of impaired hearing (yrs) 14.8+16.5 43+4.46 0.046*
prelingual : perilingual : postlingual 0:4:7 2:9:1 0.015*
Age of wearing 24.4+13.5 7.4+10.8 0.009*

Hearing aids (yrs)

%p<0.05. ClI: cochlear implantation
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Fig. 1. Mean values of tinnitus awareness, loudness, annoyance,
effect on life were significantly decreased after cochlear implanta-
tion in the patients with tinnitus (*p<0.05).
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Fig. 2. Mean values of tinnitus handicap score (THS) and tinnitus
handicap inventory (THI) were significantly decreased after cochl-
ear implantation in the patients with tinnitus (*p<0.05).
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Fig. 3. Change of tinnitus handicap score (THS) after cochlear im-
plantation (Cl) in each patient. THS of all patients who had tinni-
tus preoperatively decreased after Cl. Tinnitus has been disap-
peared in 3 patients who had unilateral tinnitus.

410

o A7), olgE =7z ARE oo QI%t w=ayt g
ofle] Eghe] vt visual analog scale®] Figto] EF
AR SR fele Hasiglen, THSS THI d+44
5= 9u] QA ste] e @Al Sl gkrolde §- o]
o] AL #elgl 4= QA H(Figs. 1 and 2). ZF 7iAe
A% THS g2 & Foll 27 skl on] 53] 394
= =] d A5 ool & AAH3IG(Fig. 3).
i F

14=2] thdo] B = dAtelr oge
T wHkEE Sl B el eyt
wskaL Ql=d, o fAke] el
g 7P AR ol ARl FE T A o
Shxje] EFAIA, ﬁ% A ? NEsy "?ﬂri}g}* ]i

uit} 2 HIEA OIUﬂ PSS AABEL Q=] HarAlol
el 1% W A1) 67%01 100%714] Barskal Q)
oh 70 B Ao M o9} niSzElAl QlEelgolalEe] o
Aol B= A9l skt 147 F 1098 (71.4%) oA oS
Faste] A3 AeMAY =2 oY FHES Ef’ﬂb—tﬂ
ol S A= Hre| 83 THISH THSS2] 7=

A% F ool wglel gt Bae] Adde U + 39l
L A3z

& S TR Aok ogE 4% S ikl By
L NEE. Zeobe] o] Ad]lel] Hlel JerA]l e EA
x|, 2op ARHOR oY T8I} of
ol i AZAge] HiH o 7% 7] wte

& 7L 2ol M 56%7H4 o189
Hh Qlar, % WY o)) A= e 52 Sl i
METE 938]8 fFHEC] Yol 23% FE7HA] HilHle
v, 7 el A GRS 7R Slobnt 34 WS 7t
2 Foe] o]y FHEol Frh= Bz ArkH? Qo)A
204 Ik Bkxke] o] FHES 11.1%E tHE RiIER
o S, ol WV #4197 Atk Ao
2 g o)de] SofollA ot #

L, FF %
ZAF A B 101 8 @47}%6‘

HEo] Hig

rk
o rﬁg

o % 2

?8

i
o FE >

N,
o
n)
Mz
2
-
=2,
_>|:
¢
5l
:{o
oE
i
{o 0
of, E >y 12

N
h
>

rr o
o

Rl
i‘l

>

2

R

nj

S i
Mo

O o

)

ol
N
b

0 ox J
o oF
I_ﬂ FL
N
-

o
o ol
1o
o
z
o
=2
OO
o
o
N
B
N
=
r_{
o
©
o



Zhet, o3} 217714 0] Al dA AT Ets] o]
FoIRE= wolz, 7 A 9] FF AR dei(hy-
peractivity), FZA15 9] 3 AT e W}
(change in processing), ¥z} A9 A =z Ady= 4]
A 7% (lemniscal pathway) 2} IS5EHE ARA| &L o]
2F 22 Ay AR duus AN HE (extra—
lemniscal pathway) AFele] AulX] (rerouting) 7+ 41737}
Aol o3t o e oz A E ekl wba
2 AR o] F5 F dsol ﬂx}iﬂ Rl RA s

27AL] A

A 5 A 398 35 A A7k =7} o)
Wy W QLo wofslel ik e o]vg MBS Holi
o7t E Ao 4

€k
Qoo 2lzze] gt oY it House'”7H 1976\
off g WA lueheoldE F ik o) gl
A olgo] EolESES Btk vl glrk 1980 ] EolA]

g
A<
=

1>

=T A Qgekel A&l ot ool vt n
7] AR, HEole 3 Bl doleli] <l
#9Ho1 F At B59) JaPo] ) ol el 1
o] QFekpola) 5 AulEo] winwl Yk ehfela]
o1 9 /18 ofb el vl e, o
P A AP A, S 9 A g A
Aol szl A, 5 AZRAAS] el Sl A7

SJele] Hshoh 191 T4 o13) e A, 9. 471 A
off AFSFRA olel gk oo FAL vpuow Qg9

Oo]}\V\ jr 1_7;]1: o}xﬂﬂo] o]UJ .7:/\}94 71_@01] 7]0%%;
F ke oA Uk Wy ARG 1y ool A%
oJgk FU T N 7 SFNEAL 9T-S =3 nf
=t L5 shpola7lel ol o]e] oAt %
W ) 59) o] A olF Eol o] e FEE
ahi glow, Aol FAAREEY 52 ol8sle] ol
el QY AREE & ATed FeoldE F
ol A2 S| e HEE A, Y A
Tolli sk luekeolrlse] o oA &3t 1 7|

do AZsh Holtk

AFO)AEE W BE SN ojigo] Fojmi
2 ohirk, =8 ool A BEIE S, g =
BAT o POR Q3 9h0|47]9) AFEE E)ehs oA
Sek!? 53] 2ol o)l i 5 Bl
oA, - v ol4719] 5 F o)e) F7R} A= o]
o o] WIEE ALY SR B ATl
e YoV A 713t whs} o] o]e] 7k
7t olge] ofsht whgnrt 455 Bo] musm glom),
2ol A% Fejo] B olF DA Aokl

yul

¢

o

Tinnitus in the Patients with Cochlear Implantation 1 Kim DK, et al.

= F o189l vt Rusy|E sk
= a8hs 11799 At BFellAA
u]o]td—?oﬂ/ﬂ A|ZA oo
Sk s
= olgel A7), o1&
A "ﬁ%ﬂ]ﬂ =gl tiet visual an-
alog scale®] #ko] B5F SAIX 0% FoJshA 4as ]-Oﬂ on
THS$} THI A5 ov] QA 2Hasisivt & A= =l
M= Hz2 oFat Qlyekrolde Aol daAe
ok AR 11 S} Jluhar AR lekroldE
B Has 4704, B 16708 o) e SRt
o siglar gl 7F TAl ot Qlyekrolde
P& & O AAE] AE37] o o
U B2 SAkrs thde® she 57 <
A o o 32 s @419 oY HE
J’} 5191*1‘ [215z0l] oI5k o] 2] wste] thsl & tf ekt
YRE AT 5 o Az,

x
N 2
T2
- X

> Je e

1

L/\g

] o

mLT.

E
S
2

Ir_

e
29
ok

7]

rr
>
~

=.

REFERENCES

1) Tto J, Sakakihara J. Tinnitus suppression by electrical stimulation of
the cochlear wall and by cochlear implantation. Laryngoscope 1994;
104 (6 Pt 1):752-4.

2) Vernon JA. Masking of tinnitus through a cochlear implant. J] Am
Acad Audiol 200011 (6) :293-4.

3) Quaranta N, Wagstaff S, Baguley DM. Tinnitus and cochlear implan-
tation. Int J Audiol 2004:43 (5) :245-1.

4) Ruckenstein MJ, Hedgepeth C, Rafter KO, Montes ML, Bigelow
DC. Tinnitus suppression in patients with cochlear implants. Otol
Neurotol 2001;22 (2) :2200-4.

5) Miyamoto RT, Bichey BG. Cochlear implantation for tinnitus sup-
pression. Otolaryngol Clin North Am 2003;36 (2) :345-52.

6) Baguley DM, Atlas MD. Cochlear implants and tinnitus. Prog Brain
Res 2007:166:347-55.

7) Newman CW, Jacobson GP, Spitzer JB. Development of the Tinni-
tus Handicap Inventory. Arch Otolaryngol Head Neck Surg 1996;
122(2):143-8.

8) Kuk F, Tyler RS, Russel D, Jordan H. The psychometric properties
of a tinnitus handicap questionnaire. Ear Hear 1990;11 (6) :434-45.

9) Baguley DM, McFerran DJ. Current perspectives on tinnitus. Arch

Dis Child 2002;86 (3) :141-3.

Chadha NK, Gordon KA, James AL, Papsin BC. Tinnitus is preva-

lent in children with cochlear implants. Int J Pediatr Otorhinolaryngol

200973 (5):671-5.

Moller AR. The role of neural plasticity in tinnitus. Prog Brain Res

2007;166:37-45.

House WEF. Cochlear implants. Ann Otol Rhinol Laryngol 1976;85

Suppl 27 (3 Pt 2):1-93.

Andersson G, Freijd A, Baguley DM, Idrizbegovic E. Tinnitus dis-

tress, anxiety, depression, and hearing problems among cochlear im-

plant patients with tinnitus. J Am Acad Audiol 200920 (5):315-9.

14) Akdogan O, Ozcan I, Ozbek C, Dere H. Tinnitus after cochlear im-
plantation. Auris Nasus Larynx 2009;36 (2) :210-2.

15) Van de Heyning P, Vermeire K, Diebl M, Nopp P, Anderson I, De
Ridder D. Incapacitating unilateral tinnitus in single-sided deafness
treated by cochlear implantation. Ann Otol Rhinol Laryngol 2008;
117(9):645-52.

10

=

11

=

12

=~

13

=

wwwjkorlorg 411



