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Two Cases of Electrode Kinking in Cochlear Implantation
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Less traumatic electrode insertion along the basal turn of cochlea is essential to cochlear im-
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plantation. However, immoderate attempts to insert the electrode beyond the point of resis-
tance can result in electrode kinking within the basal turn of cochlea. Electrode kinking tends
to occur 1) in the use of contour or hugging type of electrode, 2) in the cochlear ossification or
fibrosis, and 3) in wrong angle insertion in the approach of round window membrane or co-
chleostomy near the round window. Intra-operative radiologic evaluation and intra-operative
measurement of the neural response telemetry or auditory nerve response telemetry during
cochlear implantation is essential to check the status and proper insertion of electrode. Re-
cently, we experienced two cases of electrode kinking in cochlear implantation and discovered
that both patients showed abnormal impedances and crumpled electrode in X-ray. Based on
these cases, we suggest routine impedance and radiologic measurement during the cochlear
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Case 1. Impedance report
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Fig. 1. Neural response telemetry in Case 1. The graph illustrates
initial impedance values (dotted lines) versus re-inserted elec-
trode’s impedance values (full lines). Electrode impedance was
increased especially in channels from 1 to 6 (opened) at 1st in-
sertion. After checking electrode kinking using intra-operative co-
chlear view, kinked electrode was removed, and re-insertion was
successfully done. After re-insertion, impedance became normal,
and intra-operative measurements of the neural response were
within normal range.

Fig. 2. Kinking of cochlear electrode
in Case 1. The tip of cochlear implant
electrode was kinked in the basal
turn of left cochlea. The caoil is folded
(A) once the electrode kinking oc-
curs, and can be straightened after
reinsertion (B). Intra-operative ra-
diologic evaluation is essential to
check the status of electrode and
proper insertion of cochlear implant
electrode.
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Case 2. Impedance report
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Fig. 3. Neural response imaging in Case 2. The graph illustrates
initial impedance values (dotted lines) versus re-inserted elec-
trode’s impedance values (full lines). High values at 6—9 elec-
trodes are seen in the Case 2 impedance report, indicating open
and nonfunctioning electrodes (dotted lines). The impedance val-
ues became normalized (full lines) after reinsertion of the electrode.

Fig. 4. Kinking of cochlear electrode
in Case 2. The middle area of co-
chlear implant electrode was kinked
in the basal turn of right cochlea. This
intra-operation cochlear view image |
presents crumpling in the mid-por-
tion of the electrode (A), resulting in
a star-shape. After re-insertion, the
electrode is straightened, and is in
round shape (B).
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Fig. 5. The picture above shows 3 types of electrode kinking that
can be distinguished by different points of resistance where the
electrode kinking occurs. As the electrode enters the cochlea, re-
sistance from the opening (basal portion) causes the apex of the
electrode to dysfunction (A). As the electrode enters deeply from
the cochleostomy, resistance counteracts against the movement,
creating kinking in the mid-portion of the electrode (B). Further-
more, either whole or partial portion of the electrode is damaged
due to resistance from the passage through the narrow portion of
ossification (C). All 3 cases can be revealed by both intra-opera-
tive Neural response telemetry and cochlear view.

www.kjorl.org 529



Korean J Otorhinolaryngol-Head Neck Surg 1 2017;60(10):527-30

o uf b 4 glek 72 9499 Bsht 4381 Al @
ASAAN dolbts Aoz el qlomY S5 A
EERS PAOIA 29 BB, MR8} alo] Fsh
L Pl AFo] 9499 7148 SolrbAl Ut
FollZut A8ke ARHOR Qstel AT melo]

=2
T 4 glck wheb A 299 Y Hs S ol b

E=.

[¢]

4,
o
2

= =
o] B3} GRS $4 A ZFD ARYUSBIUAE B3t
of BBt Aol Was], 2 F AT WYo] s
Aol oh9 A2 et F2E 91Xl WA Apste]
AL ARSI UL Fotol AU 1) A3 AR
2wg oh90] /|AEH WS webd AYsteit vl
Bato] A WAL g 5 Ak

A3 mele] WS HEsum, Fe 13 2o] A%
o] Bolh YRY AFS WA HAS v A &
s8o] 75 AohE QoA HrkFig. SA), E, o5 F7F
of B8t EL AGHo] ZAste] A1) S AFelo] B
AN Sebt AT BE Youim B AU A
Eahis 29, el 29} ol Ao] FpAA FojxALt
FAAN AT mYo] Ao 4 Irk(Fig. SB). wstO =,
Ao] oh5 B FO 2 A F FHS AN A
W AR WOl SR AR Aol PrHHIA, olu]
AUE ) o] 4k e 5 QIth(Fig, SO, ol 2
79, 52 99 B8k Aol A 2h$ AR apical cochle-

ostomy)©], FA| 2+ I3} Alofl= AFAE S5 A5 AN
oL} oh$-0] =& of-£(drill-out) 7|¥o] A== k™
o|AY A= 1] FeE WA A A 7Rl meFof what
A FEl2 FEE 4= 9lon o] AR AAS A A}
= 9F$ AFOA] M2 T2 PO R YERd 4= Q)

HFig. 5). &

ut)
4
_l
i3
of
ofN my

o =)

o
AZSAAZ AN A AT

o oo o
o
v
o,
<

N _m;é

rr _1(1}.1
l.u -
o2 o
oN 2
é I
o
>
pacs
o

o
T
r
e
QL
2
u) e
re
-
2
R

L AZo] ARvhae] oz Al
UsHgOL AN UAZH AN At A2) Al 7t
AR 2o 2012 WushAN, S F AR UAZH AN
of wpAleld WAk M2 ThE a8 4 gl A4
WS AAS R AP AT0] LUAS BRI 5 Yl A
3} 990 olefslol g ke 4 Slekm WAbsHe B}
L Aspgde] LHkeA) HlgieA] olf u A A 914
2 shlsh dlof mgol B 4 Q] W], 5 Ko 2iA}

7h R W agh T ok gk B ke ARE S 2B
o}$ o|XE T oA P S T4t IRE FIlo, & T A
RS PAZHANL AT 252 BT 24 287

>
o2
ot
2t
s
»
ol
i3
of I
o
~
>
=2
R

fu
R
1A
o

OS1E

o] skl 59
=

o

W ARS Baslgn? 258

REFERENCES

1) National Institute on Deafness and Other Communication Disorders
(NIDCD). Cochlear Implants [cited 2016 May 3]. Available from:
URL: http:/www.nidcd.nih.gov/health/cochlear-implants.

2) Tange RA, Grolman W, Maat A. Intracochlear misdirected implantation
of a cochlear implant. Acta Otolaryngol 2006;126(6):650-2.

3) 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.

4) 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.

5) Mason SM, Garnham CW, Sheppard S, O’Donoghue GM, Gibbin KP.
An intraoperative test protocol for objective assessment of the nucleus
22-channel cochlear implant. Nottingham Paediatric Cochlear Implant
Programme. Adv Otorhinolaryngol 1995;50:38-44.

6) Mason S. Electrophysiologic and objective monitoring of the cochlear
implant during surgery: implementation, audit and outcomes. Int J
Audiol 2004;43 Suppl 1:S33-8.

7) Kameswaran M, Kumar RS, Murali S, Natarajan K, Krishnan V.
Cochlear implantation in ossified cochlea-Merf experience. Indian
J Otolaryngol Head Neck Surg 2005;57(4):327-9.

8) Green JD Jr, Marion MS, Hinojosa R. Labyrinthitis ossificans:
histopathologic consideration for cochlear implantation. Otolaryngol
Head Neck Surg 1991;104(3):320-6.

9) Balkany T, Gantz BJ, Steenerson RL, Cohen NL. Systematic approach
to electrode insertion in the ossified cochlea. Otolaryngol Head Neck
Surg 1996;114(1):4-11.

10) Senn P, Rostetter C, Arnold A, Kompis M, Vischer M, Héusler R, et
al. Retrograde cochlear implantation in postmeningitic basal turn
ossification. Laryngoscope 2012;122(9):2043-50.

11) Hohman MH, Backous DD. Techniques for cochlear implant electrode
placement in the ossified cochlea. Oper Tech Otolaryngol-Head Neck
Surg 2010;21(4):239-42.

12) Smullen JL, Balkany TJ. Implantation of the ossified cochlea. Oper
Tech Otolaryngol Head Neck Surg 2005;16:117-20.

13) Viccaro M, Covelli E, De Seta E, Balsamo G, Filipo R. The importance
of intra-operative imaging during cochlear implant surgery. Cochlear
Implants Int 2009;10(4):198-202.



