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= Abstract =

Extratympanic Electrocochleography with Coats Electrode

Kyong-Myong Chon, M.D., Eui-Kyung Goh, M.D.,
Jong-Geun Yoon, M.D., Hwan-Jung Roh, M.D.
Department of Otolaryngology, College of Medicine,
Pusan National University

Electrocochleography(ECoG) is a method of recording the stimulus-related potentials of the
cochlear and auditory nerve. Clinically the electrodes used for ECoG recording in human are
classified as invasive or noninvasive depending on whether or not they penetrate the ear
drum. Non-invasive extratympanic ECoG was performed on 46 normal hearing ears and 40
ears with positive recruitment of other origin than endolymphatic hydrops with Coats
electrode. We have measured the normal value of latency and amplitude of SP, AP and SP/AP
ratio at 87dB HL of alternating broad band & 1K, 4K, 8KHz narrow band click sound and
compared the latency and amplitude on normal hearing ears and cochlear learing ears at same
condition.

We also compared the amplifide and the latency of SP, AP and SP/AP with transtympanic
and extratympanic ECoG in normal hearing ear.

The results were as follows :

1) There were no significant different latency and amplitude of SP and AP according to
frequency of click stimuli. And maxium value of amplitude with minium SD was obtained at
broad band click. In normal hearing ears, the amplitude of SP and that of AP were 0.58+ 0.44
and 4.14% 0.74 uV respectively and the latencies of SP and AP were 1.09+ 0,14msec and 1.66%
0.11msec respecitvley at 87dB HL broad band click.

2) There were significant decreased amplitudes of SP and AP of cochlear hearing loss ears
than normal hearing ears at each frequencies(p<0.05).

3) There were significant prolonged latencies of SP and AP of cochlear hearing loss ears
than normal hearing ears at each frequencies.

4)  Although the amplitudes of SP and AP with noninvasive extratympanic ECoG were 1/6
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to 1/7 of that with invasive ttranstympanic ECoG, SP/AP with extratympanic and

transtympanic ECoG of normal hearing ears were nearly equal and about 0.46.
5) Authors concluded that extratympanic ECoG recording with Coats electrode is enough

diagnostic tool for inner ear disease.

KEY WORDS : Extratympanic ECoG * Coats electrode.
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Fig. 1. Coats electrode : Plastic leaf is fol-

ded together and inserted into ca-
nal ; Ball electrode is placed against
the canal wall.

Fig. 2. Active electrode placing at posteroi-

nferior portion of the external audi-
tory canal within 4 mm from annu-
lus.
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Fig. 3. Measuring of amplitude and latency
of SP and AP

87dB] broad band click &2 2 #3313
9 SP FE7]E 1.09+0.12 msecol®, 1K,
4K, 8KHz9] click& 22 2389 e W 2tz
111+ 0.10 msec, 1.12+0.13 msec, 1.09+ 0.14
msecZ clicks9 F353te Aol A9 9l
At AP FE71%= 247 166, 1.60, 1.67, 1.67
msecZ AFH9 FoEzte Aole A9 9l
AH(p>0.05) (& 1, & 4).

SP9] A% broad band click°lA 0.58+
0.32 Vel AL 1K, 4K, 8KHz9l click&olA 2
2} 0.53, 0.55, 0.54uVeol 125, AP9] WZ o 7}
ASE9] FoHFEE 242} 213, 2.08, 2.09uVE
SP 3 AP9] JAF e 7 AFFEE /YT 2
ol AAH(p>0.05) (& 1, = 5).

SP/APHI = 359 Fo4 wiste] s
0.26+0.06°1 4 0.27+0.072 A A3 2}
F&el FA% Aol AATH(p>0.05).

2. UHo|¥HE gxjoM Fopsof mE SP,
AP2| ZIZ, F=7| Y SP/APH|S| T
87dB9] broad band click 22 #3340
4 SP FE7IE 1294028 msecold, 1K,
4K, 8KHz9| click& o2 AFsuew 2z
1241 0.34 msec, 1.24+0.34 msec, 1.36+0.14
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Table 1. Change of the latency, the amplitude and SP/AP according to frequency of click

stimuli in normal persons

(mean+ SD)
latency (msec) Amplitude (uV)
SP/AP
Frequency Sp AP Sp
Broad 1.09£0.12 1.66+0.11 0.58+ 0.32 2.13+0.73 0.26% 0.06
1KHz 1.11£0.10 1.60+ 0.40 0.5310.23 2.08+0.76 0.26+ 0.06
4KHz 1.12+£0.13 1.67+0.11 0.55+ 0.24 2.09%0.79 0.27+0.07
8KHz 1.09+ 0.14 1.67+0.11 0.54+ 0.22 2.06+ 0.72 0.27+ 0.06
SP : summating potential, AP : action potential
osp osp
2.5 o AP 2.5] oar
Latancy Amplitude
(msec) 2,0 W 29 + ‘+’ l’
1.5] + 1.5|
1.0 WM 1.0
0.5 0.5

Broad

Fig. 4. Latency of SP and AP according to
frequency.

msecZ click®9 F3H53te] Hole A ¢l
et AP F&71% 247t 1.87, 1.87, 187, 1.87
msec2 AFFY Fogzhe] Aol A gl
ATH(p>0.05)(E 2, E 6).

SP9] A% broad band clicksolA 041+
0.16 uVoIU L 1K, 4K, 8KHz9l click&olA 2
2} 0.34, 0.35, 0.414Vo o7, APS} WEL 2

Broad
Frequency (Hz)

Fig. 5. Amplitude of SP and AP according
to frequency.

AFge] FoFEE 2442 1.37, 140, 1.58uVE
SP % AP9] AEFL 7 AFHEE FAT X
ol UATHp>0.05) (X 2, = 7).
SP/APHIE AF&9 Fubg wWste] s
0.25+ 0079141 0.28+0.102.2 A9 A3}
AT & FAF Aole ANTH(p<0.05).

Table 2. Change of latency, amplitude and SP/AP according to frequency of click stimuli in

cochlear hearing loss patient

(mean+ SD)
latency (msec) Amplitude (uV)

Frequency 3 AP P AP SP/AP
Broad 1.29+ 0.28 1.87+0.29 0.41+0.16 1.53+ 0.66 0.27+ 0.10
1KHz 1241 0.34 1.87+0.29 0.34+0.17 1.37+ 0.56 0.27+0.10
4KHz 1.24£0.34 1.87+£0.31 0.35+ 0.16 1.40£ 0.55 0.25+ 0.07
8KHz 1.36% 0.14 1.87+0.28 0.41+0.18 1.58+ 0.58 0.28+ 0.10

SP . summating potential, AP : action potential
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Fig. 6. Amplitued and -SP/AP of normal
and Cochlear hearing loss(CHL).
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Fig. 7. Latency and -SP/AP of normal and
Cochlear hearing loss(CHL).
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Fig. 8. The amplitude of SP and AP accor-

ding to frequency of click stimuli in
normal and cochlear hearing loss

(CHL).
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Fig. 9. SP/AP according to frequency of
click stimuli in normal and cochlear
hearing loss(CHL).
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Fig. 10. The latency of SP and AP according
to frequency of click stimuli in nor-
mal and cochlear hearing loss(CHL).
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Table 3. Amplitude and latency of SP and
AP with transtympanic and extrat-
ympanic recording ECoG at 87 dB
HL alternating broad band click in
normal persons

Transtympanic Extratympanic

SP latency (msec) 1.35%0.05 1.0910.12
amplitude (uV) 355+ 138 0.58+0.32
AP latency (msec) 176+ 0.07 1.66% 0.11
amplitude (uV) 13.49+ 530 213073
SP/AP 0.27+ 0.06 0.26% 0.06

SP : summating potential,
AP  action potential

AXE Foparol met 0.53~0.58uVol HlE W
Ol GAT L 034~041uVE FoAFA AR
22& HAh AP AFe FPAGME
2.06~2.13uVel Aotk Yol A AT NN
€ 137~158uVE A K5 Fa® &
& B ol# @ SPet APY) TFe #HaE
Eggermont'®el] ]3] Biig JZHo| A3td W)
ol Gy EANA HFo| Hagrte Ao
YA 22t SP/APHIA QAN E B
A& Fuoed e 026~0.27, WolHdH 82
& 027~0282 F Fbel 2 At AL,
vigol2Wel A o 7t 04 AFGn B
a9, 0.37 ol4olgtil B i Arenberg 59,
0.35 o]del2ti K31 g Gibson®, 045 °]4+o]
2l B3¥ Coats”sh ®¥lastel FAE 27}
Reuz Wold 3y FaelN Wdn 53¢
A o {884 o 88 4 A& oz
Azrdo

74lol A SP/APYIE Ao FF, BE,
A AFALe] o) Azke] we} Tl Gibson
L 0.21, Arenberg $9& 0.25, Gibson?&
0.25, #i49L 0.26, Kumagami 52 03022
ZF4 Aot YAT 025WFekn MuET
AL & AFeNME 026914 0272 THE AR
€3 Mg ddE A dvder G
AEo] &4 e ZANZAGA fabolA
A7 =4 SP/APYIE HAaH ] o) AL &
ZAHE Bt SPY WEe g Y
93 39X, Ohashi%t Takeyama™t 2Al

Fo| FRE e FANZAY ¢ FAF SP
/APH]7L 65% 14 A EARSE Husg
2, ol AL APS] AFo HA9} FEHAE F
N2 A% SPe] AFe) Fao] g¥rm o
WBHoE ATE A7 Avka sk
ZAEHOZ Coats HFE ol 8¥ mutex
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A% geAds FFROE PR AZ9
azle AAD WAFH D FAAA A9
EHFol glo] e Wwgoz AYY 4 9l
o Mudlays RAAF4GHPNN Wolg
HYg A4 & doe 2ee IAt

| =
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AP®] HE7], &3} SP/APHI& dow, =
3 AFANA HEA g nAY FEol
¥ A7Ishe=e) A MiHAEH W
Coats HFg o &7 %3 A7) gme
ZA7g Waste) g3 o] aopg}

1) Broad$t 1KHz, 4KHz, 8KHz narrow
band alternating clicksol & BA4Aa W)
o1t AN 24zte] AT Lo sl SP
% APY AFe A vls ol Yol
Al FoEtil FadE 248 B2 (p<0.05),
SP/APH]E FA8A o7k AUTHp>0.05).

2) Broad®t 1KHz, 4KHz, 8KHz narrow
band alternating clicke°l W@ A3} W
ol A @M SPR AP FHEJE AN
ol M Wel A fatolA folstA A
28 2248 EAH(p<0.05).

3) A’4AelA broadst 1KHz, 4KHz, 8KHz
narrow band alternating click-°l th§ SP ¥
APREZ, Z%7] B SP/APHIE A3 go] we
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2 A5 AR SP/APE AU
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