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Development of Cone-Shaped Electrode for Promontory Stimulation Electrically
Auditory Brainstem Response
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ABSTRACT

This paper introduces a new zinc coated copper wire electrode with coiled cone shape
which has low surface resistance and tolerance to the motion artifact for promontory
stimulation electrically auditory brainstem responses (PSEABR). Auditory brainstem
responses (ABR) can be used to predict hearing threshold level with a great deal of
accuracy particularly for a young child who cannot cooperate mechanically and some
hearing impaired who are exaggerating a hearing loss for economic compensation. While
severe profound sensorineural hearing losses may not be implemented by auditory
potentials, PSEABR is proven as a useful tool even for some sensorineural related hearing
impaired. It was shown that PSEABR gives the electrical stimuli to promontory of the
cochlear instead of giving acoustic stimuli. For this reason, PSEABR can be used as an
alternative for cochlear implantation, and can also be used as an optimal device selection
and neural information for MAP. It was found that the role of electrode is very important
in PSEABR. Even though this cone- shaped electrode was applied in ‘animal experiments,
waveforms are well produced by PSEABR. Thus, it was concluded that cone-shaped
electrode turned out to be a useful preoperative audiological evaluation tool in deciding time
for cochlear implantation surgery.
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ABR) 5 438 71A HZ7eH HAE T8 SAAU 1% o] FANBY YRS L2E
Folm whgatx] @ A7t el WS £4d 4d FUE 9ol AeAEAE A
sensory hearing loss) =& - o] ¥ =R (AHA YA, neural hearing loss) ZHE3t=1
A it olE g dAE FESL FHAAEY dHE ;‘é“é%}?ﬂ Ay A HAER
3tz H71AS7 AHpromontory  stimulation  test;  PST)s}  A71AS H{zhRgd
{electrically evoked ABR; EABR) 5°] it} EABRL ¢l&sl$old & A o didy
Brist7) 98 Evl2 99 g A"71E AF38ke U (promontory stimulation EABR;
PSEABR)® ¢ ¥ oj4§ 59 HA3 25 59 A7) AT dig JA73] 85 o
Ag 237l A8 48 AFoz YHNRE e HrE AZsE B (mplanted
EABR; impEABR)¢] 3lth. PSEABRS ¢}-¢- 3tztol] A71& AFste] FA7 dde] Y
3HA 1 HATIG FANBANA LT FEHHE BAMEY HAA Y FEE Fohsd
7)o LA FRE AFAE 7€ U AFE AASD, A3 o] FX AL EE
Alg F Ao 74 7)(speech processor) ZE(MAP) = &84 4 UH2)3][9]. PSEABRS]
Al YL HA71ZAF718 A7NAF7E AT A7AFE 45 Loz AsFe AT o)
F 8.3ttt PSEABRE Al83l7] A3l AF& 949 3o JE2A)717] wiFod net &
#2337 938 vbe WS (needle electrode)® 73 A F(ball electrode) @ AHg3a Q)
ojF AFL Gud U Yo Fao] Loldtx] ¥ &L FF A oo W& 73
59 Aol sl

CAZAES 7Y FFE S T U ARY a9 Ao g HF9 4bYgel JhEstn, A
A=A HAEFEAGo] vtseot 73 AFu S50, Ae] 4 AAHQ BHesE »#&

433 A3 ¢ st LAk

,.
L
T,

my ol rfr

ox 2
M £ ode o

2 o

229 1. Configuration of the cone shape electrode

Mg M7 EAH(lead wire) EEG cup® AFolA cup ¥EE€ 2 Wz ALE3slge
o, AF Tl 9% 214712 9] 5 A M(electrode connection wire or extended lead wire)
< FHE =X teflone 2 AT 03 mp FH9 5L AIRFHE, 984 silicone
rubber®2 F7} FE3AY AF =x9 FAML Fo] =X H pin¥ 2 pin holed H&aA
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(lead wire connector)2 AZAE & A AASAh #Zol F= AFL F&
A7) MEAS A FAM Bozry YA ANE 93 5 olFA dn 9

] 29
Yol %zt FES AASAL Y YRE Fol& 3 m, VA WAL 2 me A, 4F

WRe ¥ Fole wusA @
A o7 9ol Aol A4 F A4 S vhE 4 Q0 sEcl. A3 by F
Ae REE FAMY 4Y 22T 239 YHoe A B4 2 m o ste] ne W
& HAHHES AASATHIY 1),

TEA 2L AA 1 m, 2ol 2m FEL] 25 &S A

3.9 2 ¥4

o] /i ut-g-(preyer reflex)® 1% &Zo} Adoln ABRAA FAE BHWH AF 15~3 ke
AEQ 1Yol 10 vig] 10 AE ez s 3+ pentobarbital sodium(40 mg/kg) 22
A, A5 FFAE HId F4F 59 E wE JFauHE F ol FF HRE AN
bullag =&3t1 7] =82 Fo)Z& MYsAct A7 AFE& AFL AxEC] /s 4
33 AS5E T Fo1 A T 4% ddd dAUL, AU AFE HA AFL 2EFH A
AFE AAE slotge] diglen, A3 HEAFL 6 k& 273A] FUrt A7 AFL
ZHA A2 2AF718 AEste] @3 (monopolar)9] ¥ AH(biphasic) A71& A &AIZE 50 ps
/phase 2 &t 23 10 3)9) =2 500 msé] on/off A|ZHE 71A train $H o2 34th A
AFeHde F4AFE F8 Nicolet CA-2000(Nicolet, USA)Le.2 Fxlslgon, A9 vix
£t AFAF E(frontal pole zero)E ¥4 A Z(active electrode) 2.2 3lg 2t ABRS HA} 7
o]/ &, EABRS A} ¥t A o7& &7 7] &4 F(reference electrode)2 2 3t o H=|
T 7IEHFH BoE At ol AF9 HE AYE 5k o uiE Aok

4. 4 3

Cat No. 3

|

19 2. The waveform of promontory stimulation electrically evoked auditory
brainstem response in the cat (time window : 0~10 ms)
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a9o] ABR #¥ & 5 788 & H(peak)©] 715 H A% PSEABRLS 94 2ol A4 #71&
A3 7] ol FEAZEe] #Fe A HA AAPDS A28 (polarization artifact)o] &8
HE = Qidy, F AAP2) FFFEH 4 /19 FAHPL, P2, P3, PA)S #&8 itk PSEABR
A3 F g A7) 2AF GX= 4901137 AR e, AW 3~5 nA7tA] FEF GXA4
Aol A P49] ZFEAIZEE 399£0.23 ms, WEL 0.25~05V HANLH, ¥EE Kol Y%k
tH2dg 2).

m]o

5.1 &

QA o8] 71A] P AFE 7HEE AWM E 479 7&7—} Ag H2E Av AA3A
P2 29 RS MeEstn, b AAY % Y B2
AG AZoAM AE AL o] 2(ion)e] BEolH, o3t
Atk 28} AW ARHAG FR2 ATE WolEo|n B3 %‘17]@ A%

Az AGAA G g8 HF(electrical current)® A& &
Atolo] gAlrB S 98 =79 AFo] WA, o] AF
"2 B & gl

AFE A} FA) Aol ZAlslE F3 S FHFHAR FA 07 B
gong LAY AFE T AGT F de AEA0) 2 AH(ead wire) & 7| ELZ 3
o, 3 & e A9 AXNFTEVI2 dd3le AE5H(connector)7t UL THE F Foll AFe
AAREQ B WEx3E] T3 FESE PoE TAHYEG o 5 HEAL AR dE ®
HAF(surface electrode)®d L E71gA 8t H3x=F Fol AYdte vhEd F(needle
electrode)o] 3th. BEAMFLE cupFolvt A7t L HAY Fo] len 7] AFHGE
g, A, AAE T A A 715 F2 AL aieASE e 9RES ALe v
WA BEE HAAH ARE =¥ AE 299 AHE FHIAY vtE AAE =E38ld
AF A F24 A5E FH37E Sk A5 dad 42U AN 3'5}4‘?}% ] dojyt
2] ool Bta o] FH AFE VXA F= T, ¥, &, 948 5 38 2gQld
2 T& AHEste Ao Fh 1?—14 JAF 94 1271 HukZ & 7] (cardiac pacemaker)
T} o] T3 Aol AYHE Aos S5 AFY HFE AHEEHTI4]. X o] 449
ARG @A A Aedts AT o479 AFES B9, Nucleus 21-channel JF =7t
0] 2] 7} (auditory brainstem implant)= F7) 0.7 oo, £ 3.0 mn, Z°] 85 me] HH 3 silicone ¥
o 0.7 m AL £ A 2] ME 3 A2 XY, AFZ A2 platinume, AF =3}
€ teflon (PTFE)S.2 AAE F AT HAE 984 silastic Holl ¥ ZEE THEAGH10]
Clarion multi-channel 21& ¢4 ©]47]%= 03 mn 3739 73 A3 (ball electrode) 16 NS 2
m A9 JER A 25 m ZolE wixsg e, A2 AFL platinum# iridium< 9: 1
JH&E AT TAE teflone 2 HH3} 1 polyester £ DacronS 2 7 F A A H
& silicone rubber Wel Y3 2dE THEAY8]. ol HHotology) B % ZEHaudiology) HH
i AP BHog A3 A3 02 Tykocinski’} guinea pig & W2 AF AFE
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2% Ago4 Z 0.3 mn platinum band 4 7} & silastic silicone rubber2 WHE ¥ 133}
o A28 A{12]1% Xu F°| Nucleus A&9$ o347 A3 712349 platinum A
silastic MDX-4-4210 carrier® THE 2 &l mA s ALSg A13]E¢] Ut ol A
AWl A GT73) oj4sle oo &g AF S vA HFZ uiy A7 Fdos AL3A 3
AY 498 73] EAAE A8H BEHoE2 ALY £ de ASoIH.

AAEC] ALY AFL ¢ Wil &8 FR G A AL T dAFH 2 A9
A7t AASE ReolojA AY AsPJL AFHE REWY Fo] =¥ HFALE AHEIAT
T 94 3t AU AT 445 AR e 2F oY IR A B AFE HE A7
Jsted kg Fojof IR AT AL M FAL FEol 2 mE 2F3A] ¥A A
t}. impedances A7]|S 2 IF HF o U W3l FEE AHse Aoz LA
o 3o o)A 20 Hz BF AFY o BH AF L 5kQ o2 3t Ao| Foh AVF 9
73 % impedance’} 2 W ohm¢] YH(E=IR)o] &3l Mto] FolA AFo] Fe F&o 34
& E 5 dE R BEE FEH99 AYex JFFo] 9le =22 impedances WA dtedof &
t}. Clark 5& 239 AT 9 o|4AA A AF impedanceE 5 317] 93t ngol9] ¢}
22 endoosteum scraped, bone dust scraped, 22| I chronic electrical stimulusZ Z3} 2
VANAEE HPAFlL, 28 12 F F AdE 4% 2 A(scala tympanh)Wl 2 FX| & &
4] Aol biphasic pulse AFE &8 A HA 9449 Hx Mol d AF3 resistance
impedance®}t peak A<gtel W& % impedance® ZA A AT ZA2 n4A e H#3t
(fibrous tissue or capsule)\t 37t W42 resistance impedances Hdl 10 k@, &
impedance®= 14 kQ7}A #9187l =olA U, BP(bipolar)$ BP+1 48 334 (apical
turn)® 7] A8 A (basal turn)ell AFAE Hels FA Aolg FAMA FHACHE] AA
Al B A W22 ASE Astd Mg AFde A9 AVIFgE A4S ¥4 g
GEXT & A ARoH, ¥ T ASHA ANAFY F=rt 4§ Cortiz] R FAAAAE
o viXe S got B ATl 10 mA o3& 36 A T ASs AFRE W /A=
AEe] A Mg BT F AMTGL AL, FAL AEFHA A5 B 6~8 A o]
BEF FEAEY &48 o8 F S Ensgub]l 4X2 H32ey 7128 9
3t A EE A7 FE 3~5 mAE 2FHEA FRa(l] AF AE F & ojdelnz i
A39 4 10 Q7AA LS Adsidod, 8 43[4]8 €4 HAAMIA impedance:=
Hd 6 k& 2F3HA Ao, A ola AFHA &% #F 7] AF HF S 0y
& de F AT

b
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6.2 &

W7 A3 959 3Fe ahAAE F AT Adstador Bt 8 ARz} Bas
A WF3 F2olA WEEol Wol W7) WEAT P& A%o) S50, Ae Ado A
I8 AT Eelectrolyte gel& AHEetel Re W7oz 22Y 43L& 4 YoIH A
J MHgUEe FYE FAHA AL £ Uk 59 FAo] Uk o) AFL IE ol4e) v
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