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ABSTRACT

Background and Objectives : The goal of this study was to examine insertion depth, intracochlear position and insertion trau-
ma with the stimulation electrode of the Nurobiosys cochlear implant. Subjects and Method : Four electrodes were implanted
in fresh temporal bones of the human cadavers using realistic surgical procedures. Plain film X-ray images were taken from the
electrode inserted in the specimens to estimate the insertion depth. After the electrode implantation, all human temporal bones
were trimmed to extract the cochleae. The extracted cochleae from the temporal bone were immersed in acrylic resin to fix the
position of electrode placed in the scala tympani. The resin treated cochleae were cut in radial section and polished. All cross-
sections were imaged with a microscope to assess the trauma by the electrode implantation. Results : The mean insertion depth
was about 300° with the cochlea angle. The insertion trauma was observed in one section of a temporal bone. The mean distance
from electrode to modiolus was about 0.75 millimeter. Conclusion : The incidence, severity of trauma and insertion depth of the
studied electrode showed similar results with that of other straight type electrode in literature. (Korean J Otorhinolaryngol-
Head Neck Surg 2008;51:999-1003)
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Fig. 1. A : Wearable-type Speech Processor of Nurobiosys cooperation. B : Receiver-stimulator implant of Nurobiosys cooperation
C : Array of intracochlear electrodes of Nurobiosys cooperation.
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Fig. 2. A : Simple x-ray view of co-
chlea Number 3. It shows inserted
electrode array and ball-type elec-
trode in cochlea. B : Cut surface of
cochlea number 1. It shows position
of electrode in scala tympani.

Fig. 3. A: Cochlear diagram for Round window
cutting and measuring of insertion
depth. B : Insertion depth measure- @
ment of cochlea Number 3.

Table 1. Insertion depth, distance between modiolus and electrode and degree of insertion trauma

Distance*/Insertion trauma

Electrode number Inserted electrodes numbers.  Insertion depth

il 27 3 4"
1 13 280° 0.44 0.50
0 0 - -
2 12 300° 0.70 0.92 1.00
0 0 0 -
3 15 285° 0.65 0.76 0.70
0 0 0 -
4 15 330° 1.15 1.13 0.60 0.48
0 0 0 BM (++) SL (++)

*Distance from modiolus to electrode (The unitis milimeter), TNumber of cutting surface at cochlear diagram (Fig. 1). BM : basilar
membrane, SL : spiral igament. 0 : no trauma, + : mild trauma, ++ : moderate trauma, +++ : severe trauma

1001



1.15 mme] M E How Hy 0.75 mmo HE B
Oir/HTable 1.

T 40 25 12709 v = 1
°4 S HAE F Qi ol 49 SFEE] v

o
wolglon 7|4 g} el FeEe] &= Bal
o olgl o dREed e oed el £l 45

LRI S 8

1
—

a

Il

9§ o] 2A] A6l Al 28k 9b$-o] A RS Wt
7] 18 wele ofe] e ol Alwso] gtk Agld
AZ9 A5 1) S8 WAL QR B AA]
£ aigont o] e ddo] $1U e WA

2tk TE 352 U9 s o 324
Aoz ATl 99 A3 AAF in vivoeld 57
she s MEHOL ol WE AR A3 o

29 oo Ak sjeke = Qe wio] Itk A
o= micro—CTHWH?Y 64319 multi—detecter CT(MDCT)
2 olgatol? W= A E shelshe wo] 2/E L 9
o ol= A Otoll = &8Nt g T EE
9] £ Tloleix %3}% AL Qv T2 o] 2ol
WS B ST 1S w8l AN AEeh=
Aotk o] Whe A=e] S 9o glor Aeksli Ad
&t o] Thssht 24l Melshet] 2 Algte] Al
o] Qlt} & AFME epoxyE ARSI 22 &
= ] PO% ﬂr)r“i% Bk WS Agagith? o=
tAzro] o d=o] fAolA] ¢kl
ﬂ'-r‘ﬂ :rL E-J W3t =S metet g gle AAdo] stk
AnrAo® gleo]A7]8] MY FEshe AR &
off wet &4do] gekd 7hsAdol AlZ)E AL Stk A
28y oJu]o1Ey} AR o TR 3
§-01219] Al A glovt sig Aol
sttt A=) AAEE kel
H w3t =75 X% Nucleus Contour?
2} & 2jolE HolA] ARk HE H=)
uleb] ] A7t AJolE B &= Qloka dh Y
A=A Al sk g9 &=
Q3 ou|E 7= o] 959 7|5 o
ot Aotell i A4 Fofl 717] wA7E 2o
2714 &Ako) of7|E 4 9l o ARIEAF 2|7} ¢hs-0]A
Fo Aol Y = 7Fs7do] 7] wwolth B 1
o] ale W] ofg-ol2e A= 53] o7t &4

e

b

1o o
ot
ol
rlo

[N
o
%3
ey

It
o
-
=2

off

r ﬁﬂij‘l

F

£ o

_4

1002

A o= Flo] ZEAY L RES 4 U T3t w8
A= A4UA 24 HHd - (osseous spiral lam-
ina) & ¥7g0] 3lg wl YANAF AL AABA XTI A
& Bas| % Sl

B ATtelM = 3 7R whdel MRt 7] A uke] g=2do] 919
om M=o E5Eo] ZAYE E4A71 T3 (scala
media) & FF5 S BSlTh o] A= o] wad
tE FHe] AFd=3 fARE A3E Btk Nucleus
o] A5 o]del %-LEL S5 A7 49455 249 Con-
tour A=3} A8 Banded AFoA £ A9} 7L% il
e B e & AFoA = Contour?d) 79 1270
oA 2719 d=o] AR kA 16. 6%-4 SEe
rolom? w b ATel|xE= Contourd] A9 1870 & 7
N (38.9%) ollA, A8 A=olxd= 870 5 27Hell A 7142
&4} gael 2 oloﬁ;} SATt? w2 Ad Aol
ATelM = 2071 5 57HelM S Ko oF 25% 4 EellA
Pk Clarion] 7$-& %" A AT st
T A= glom 2005de]] W3 A=H(Spiral Clarion™)
¥} Positioner7} ¢ Sl HiFocus HTM A& o] &3t A
T7F =l 7 AS BE AR AR 71AEe
&dol AA= A% % Oﬂ‘“%l)) ol gt A AntA o
2 Ao BAT \=dl 2] o
T e EHOH BALE FHas) sk

F

F-Nu ol

e J

ol r
N4

W b
o ooy W
o

T

O

M o
10 o o
fa,
i

o
P
ne
tlo
2
o,
X

o

ﬂF
Nl
=
=
1

2

o ket gebA)E e 2 AT
ABAES AR W2} L7TR &
57} obdl A9 gt &

o

2, oo 1o > -
yo Moy
[RUR
a4
o o
H> ok
ok
i

W
4
J
O
J

D >l ok oy o
=

o

e —

=,
X

-2
=
)

fr 2
32
dlo
o
2
4

H iz oo

o
rlo
o,
o
o
1%
¥ 2

£ 1o Nucleus? A8
£ HQl A F AolE Holx] ¢
grck SAINE AFATY A9 < ro uet
A AT Zol7F U= Aoz dEA o sEHXA
2 e} A SA7F 47 ot 242° 9F 329° 2 Apo]
7b Qo] Harg up gtk B A=
2ol HolA| gk}, 7] By M3
ARIZtE . AR AiE ®lh

%7} 7ho]
250 g

Korean J Otorhinolaryngol-Head Neck Surg 2008;51:999-1003



95 LHIES 4309 AL BT 0.75 mmE RO
v gh9l $1AIel wHE Aol molX| Qi) AwAow
G953 At A E B Ae AYLEE O
29T AT 5 9E Aoz ArEn Azt doiA)
5 A5 98 Be Aol ausH We w97t 4
o Bt wo] k'Y et BAT thoR WA
Aoz G3Es AFahel AL et shgoly £ o
o715 Aol B RME AUYS RE 5 A
ol ouhte o= THE Be 2450] o] Sloln FEe]
o Aoz ARG wH Aol WRA How
S2¥0) o3 A9 1 AW E 1y 13
A7} obleh 99 147 B9 o199 Sl
NAAEA B AR AR BT A A5 S

2912 A4S S Yok ol A3 WA golad

I offl ZF3% Ao} sherel thal
ofe7hA PSo] ek AET FEelH 1L A7)

w0 24 g theA & 4 AT Al
24NN AZHE 7L dofur] o)
she e

oo g Hin ol rlr

=
o,
rlo
=)
ot

. ~r
2
rlr
_V\_ll
o,
s
(o
ull
_\-N
>~
Yo

o

o
o
rl

o o ofl =

w o #g Y b1 X o & o

o

o
o
=
rN
44
o
2
rl
L)
. U]

N

% I-H

1o,

(

N
N
rlo
2,
bl
o

| OO
—r
Ui
)
e
4
{o
-
N
P
flo

i,
2
ogh
2
4
1o
T
=
do
)

o %2 22
o
=2
o
-
Anj
]
lo
NI\
-

W ZAE

A& Aee Nurobiosys$t 73 AlZell =55 T4l Epstein
Laboratory at University of CaliforniaZol| % 7ZAFE =5t}

B ATE A eR/anneAn $4ATAE 4 Al
APgez FHHAS(R11-2000-075-01005-0).

REFERENCES

1) von llberg C, Kiefer J, Tillein J, Pfenningdorff T, Hartmann R, Sturze-
becher E, et al. Electric-acoustic stimulation of the auditory system.
New technology for severe hearing loss. ORL J Otorhinolaryngol Re-
lat Spec 1999;61 (6,):334-40.

2) Gantz BJ, Turner CW. Combining acoustic and electrical hearing. La-
ryngoscope 2003;113 (10):1726-30.

3) An SK, Park SI, Jun SB, Lee CJ, Byun KM, Sung JH, et al. Design
for a simplified cochlear implant system. IEEE Trans Biomed Eng
2007;54 (6 Pt 1):973-82.

4) Welling DB, Hinojosa R, Gantz BJ, Lee JT. Insertional trauma of mul-
tichannel cochlear implants. Laryngoscope 1993;103 (9.):995-1001.

5) Kennedy DW. Multichannel intracochlear electrodes: Mechanism of
insertion trauma. Laryngoscope 1987;97 (1):42-9.

6) Shepherd RK, Clark GM, Pyman BC, Webb RL. Banded intraco-
chlear electrode array: Evaluation of insertion trauma in human tem-
poral bones. Ann Otol Rhinol Laryngol 1985;94 (1 Pt 1):55-9.

7) Nadol JB Jr, Shiao JY, Burgess BJ, Ketten DR, Eddington DK, Gantz
BJ, et al. Histopathology of cochlear implants in humans. Ann Otol
Rhinol Laryngol 2001;110 (9):883-91.

8) Gstoettner W, Franz P, Hamzavi J, Plenk H Jr, Baumgartner W, Czerny
C. Intracochlear position of cochlear implant electrodes. Acta Otolar-
yngol 1999;119 (2):229-33.

9) Tykocinski M, Saunders E, Cohen LT, Treaba C, Briggs RJ, Gibson P,

et al. The contour electrode array: Safety study and initial patient tri-

als of a new perimodiolar design. Otol Neurotol 2001;22 (1):33-41.

Ketten DR, Skinner MW, Wang G, Vannier MW, Gates GA, Neely JG.

In vivo measures of cochlear length and insertion depth of nucleus

cochlear implant electrode arrays. Ann Otol Rhinol Laryngol Suppl

1998;175:1-16.

Postnov A, Zarowski A, De Clerck N, Vanpoucke F, Offeciers FE, Van

Dyck D, et al. High resolution micro-CT scanning as an innovative

tool for evaluation of the surgical positioning of cochlear implant el-

ectrodes. Acta Otolaryngol 2006;126 (5):467-74.

Lane JI, Witte RJ, Driscoll CL, Shallop JK, Beatty CW, Primak AN.

Scalar localization of the electrode array after cochlear implantation:

Clinical experience using 64-slice multidetector computed tomography.

Otol Neurotol 2007;28 (5):658-62.

Wardrop P, Whinney D, Rebscher SJ, Roland JT Jr, Luxford W, Leake

PA. A temporal bone study of insertion trauma and intracochlear po-

sition of cochlear implant electrodes. I: Comparison of Nucleus band-

ed and Nucleus Contour electrodes. Hear Res 2005;203 (1-2):54-67.

Leake PA, Hradek GT, Snyder RL. Chronic electrical stimulation by

a cochlear implant promotes survival of spiral ganglion neurons after

neonatal deafness. J Comp Neurol 1999;412 (4):543-62.

Wardrop P, Whinney D, Rebscher SJ, Luxford W, Leake P. A tem-

poral bone study of insertion trauma and intracochlear position of

cochlear implant electrodes. I1: Comparison of Spiral Clarion and

HiFocus Il electrodes. Hear Res 2005;203 (1-2):68-79.

Rebscher SJ, Heilmann M, Bruszewski W, Talbot NH, Snyder RL,

Merzenich MM. Strategies to improve electrode positioning and safe-

ty in cochlear implants. IEEE Trans Biomed Eng 1999;46 (3):340-52.

Lim YS, Park SI, Kim YH, Oh SH, Kim SJ. Three-dimensional anal-

ysis of electrode behavior in a human cochlear model. Med Eng Phys

2005;27 (8):695-703.

18) Briaire JJ, Frijns JH. Field patterns in a 3D tapered spiral model of

the electrically stimulated cochlea. Hear Res 2000;148 (1-2):18-30.

19) Marrinan MS, Roland JT Jr, Reitzen SD, Waltzman SB, Cohen LT,

Cohen NL. Degree of modiolar coiling, electrical thresholds, and
speech perception after cochlear implantation. Otol Neurotol 2004;
25 (3):290-4.

10

=

11

=

12

=

13

g

14

=z

15

N

16

N

17

=

1003



