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Analysis of Electrocochleography: According
to the Position of Summating Potential Peak
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Background and Objectives The aim of this study was to analyze the summating poten-
tial (SP)/action potential (AP) ratio of electrocochleography (ECoG) recorded from the posi-
tion of SP peak. We compared the SP/AP ratios of negative polarity and positive polarity
graphs from the same ECoG of each patient by assuming different the position of SP peak. In
addition, we attempted to evaluate the utility of two different manners of recording the ECoG
graph in the diagnosis of Meniere’s disease.

Subjects and Method Retrospectively, we analyzed the results of ECoG in 67 patients
with unilateral definite Meniere’s disease. ECoG was analyzed in two different manners.
From the AP peak, the SP peak was determined close when positioned in the negative polari-
ty; on the other hand, SP peak was considered distant when positioned in the positive polarity.
The SP/AP ratio was interpreted with reference to the base line value. The ratio of two differ-
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Conclusion The standard SP/AP ratio for the diagnosis of Meniere’s disease can be vari-
able according to the manner of determining the SP peak.
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Fig. 1. Same electrocochleography (ECoG) graph recorded in (A) positive polarity and (B) negative polarity. The summating potential
(SP)/action potential (AP) ratios were interpreted with reference to a base line value. SP peak in the graph was determined to be on the
convex curve of graph, which was as distant as possible from AP peak in positive polarity ECoG, and to be close as possible in nega-
tive polarity ECoG. The distance between SP peak and AP peak (dotted line) of positive polarity ECoG determined to be greater than

that of negative polarity ECoG.
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Fig. 2. SP/AP ratio of negative polarity ECoG (greater distance
between SP peak and AP peak) revealed significantly greater
value than that of positive polarity ECoG (shorter distance be-
tween SP peak and AP peak) for both pathologic side and normal
side (*p<0.001) (paired t-test). SP: summating potential, AP: ac-
tion potential, ECoG: electrocochleography.
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Table 1. Comparision of SP/AP ratio between positive polarity ECoG and negative polarity ECoG

Positive Negative o)
Pathologic side 0.283+0.09 0.334+0.10 <0.001*
Normal side 0.204+0.06 0.250+0.09 <0.001*

For pathologic side of Meniere's disease, negative polarity ECoG showed significantly greater value of SP/AP ratio (mean: 0.334+
0.10) than positive polarity ECoG (mean: 0.283 + 0.09) (*p<0.001). For normal side, negative polarity ECoG showed significantly
greater value (mean: 0.250+0.09) of SP/AP ratio than positive polarity ECoG (mean: 0.204 +0.06) as well as in pathologic side
(*p<0.001) (paired t-test). Further, SP/AP ratio of pathologic side showed significantly greater value than that of normal side for
both positive polarity ECoG and negative polarity ECoG (*p<0.0001) (independent t-test). SP: summating potential, AP: action

potential, ECoG: electrocochleography
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Fig. 3. Sorting summating potential (SP)/action potential (AP) ratio value of positive polarity electrocochleography (ECoG) (greater dis-
tance between SP peak and AP peak) in ascending order, both positive polarity and negative polarity-analyzed (shorter distance be-
tween SP peak and AP peak) SP/AP ratios of each subject are demonstrated in the graph. These graphs show consistent tendency for
difference of SP/AP ratio value between positive polarity ECoG (black line) and negative polarity ECoG (dotted line) in both pathologic

(mean: 0.051£0.06) and normal side (mean: 0.046+0.06).
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Fig. 4. Sorting ECoG ratio [(SP/AP ratio of pathologic side)/(SP/
AP ratio of normal side)] of positive polarity ECoG in ascending
order, both positive polarity and negative polarity-analyzed ECoG
ratio of each subject are demonstrated in the graph. Tendency of
ECoG ratio shows no significant difference between negative po-
larity ECoG (dotted line) and positive polarity ECoG (black line)
(p=0.57). SP: summating potential, AP: action potential, ECoG:
electrocochleography.

G A ARl =9 7|9k HARelA]
Zr Wlashglet, =9 A7k dAeA A9t |
1.46+0.040]31, S-=2] A7]4$-= HARA L3t 1
149+0.062.2 L) o]= o2y ghajto]x

x o o
go rlo rlo

= w3 Wik eEE AFaNS o $5T AL
of SP/AP Bl] Bgo] oF 15wz §EoN ke 2 A

S AHEShe Aol TA §lol .+20] SP/AP H]<]
Hl-& A4 Abolo 2ol & fom FAEHOZ
T on] Q= #fo)7} §lolth(p=0.57, paired t-test)(Fig. 4).

s
ARgte} Hyeo 29 St A 5= B2 ¢

3}

A ok

ST G
Hol o

FFo| A7|et 5t 9] F7|HSE ALE Al
9z o) Eo|x H|n

ROC =414 a12] W& (area index)S F51¢ 74/\}94
Aotge B A A} of 9] A7|ote-= AAPT 0.79, &
o] H7|k= AAE 0722 F=9] A7]eb oA %*7&
o =2 235 Ho] A1 sxpt-S sk Aol
B3 Zlo = RIESIr}. =9 7| eEE o83t 1Y
of| 2 Satof| Aol Wz 22 SP/AP H] 3t 0.243 ©]
A& 7102 SIS o, WSO SP/AP BI7F HAN A
Bl 3= 67 & 4522 e 67.6%, S0l 7719%
2 ZRI=GI) =9 A7]12k-Eo 4] SP/AP H] gk 0.302 ©]
AR Ul 2 At} 7120 2 39S ul= AAF A FAS
67 Z 43O & NI 64.7%, EO)%E 67.6%%E

l

ZrE
Hol 3At&=
=R,

Fl

www.jkorl.org 445



Korean J Otorhinolaryngol-Head Neck Surg I 2016;59(6):442-7
o F

w2 AtollA] wiYolar SpEoA F=o] A7 E
o]-gs}o] SP peak— AP peak®} Ha] AAslo] HALE A]
Yotk ”ﬂ, 42 SP/AP H|9] Hi#o] 0.283+0.082 2}els|
‘iiﬂ Fe7} 67.6%, E01%E7t 77.9% 2 SHRIE|9Ic) v,
]ﬂ-rl:-—i SP peakE AP peak”} 717to] 4143}
AY3tS o, S SP/AP Y]] B2 0.334+
gl on URET} 64.7%, EOlE7t 67.6%
.2 AolA TR EAPA FUR 2=
719w HALE o 5o 010 7 AAEle] %
P peak®] Ztolo] whe} SP/AP B|¢] A7} thE-S ¢
121 0]316]— A7} Aeto] uizbEL Eolro|x: o
gk 4= Uk o= ti7ll AP peak®] i
Tz /o) whE Wt glo] dAshy,
SP peak® g2Jgh 4= Q= A7|e-Eo] F3 AL AL
Apo] Adefol] whet, & of= AL SP peak 2 Algsh=Lte]

4l i
L

2 2 do
(@)
[o §§
mlm r>J

o
i)

%0 Hu
—‘1 1

>
ol o3
ot
r_>.i

i
n

lo %0
o 32
N o
L‘l

!

S
JN |

Mook 4y o

NI
rlo
Iz

whe} chzA] 4E 4 glo] Lk @Afolck SP SHAlol
AT} Sstel Wake 3RS thEl e mea

SP peaks W&shA AT 4= 1ot SP =41o] AP peak
A &2 0 82 A5l HeFe] 1efjzof A= SP peak®
A7gell FARRE 7He] Zpo|7h WAYsh, SP peak®] A7 A1
°] AP peakell 7}7}J&E =5 SP gto] Z715H2LE SP/AP H
7} 27V Hlek 2 979f ARl Roland®} Roth”+=
50708] A7)k -5 109 B2} Z42F 24 79 SP
peak #t< A& th2A Aol what SP/AP B ghol gt
Aol a4l 21k v} Q1] SP peak?] A1%0] 583t 84

s g5k
A71ek-%= HALolA SPeF APO] X2 HARALS] SP
peak A7 Qo= A=o 912 2 TF A=59 TR
, 54 ol o o2 7"4 s B 4 olnk #2231

off ol2fgt HP‘:”J Zpolef uhef ”ﬂ]/]oﬂi%' =2 WHzsE
Aeke] izt o} BEo|wrt Fefal 4= Qo) age s 7)lahd
25 ‘ﬂ—?“%i T21AQ] 7|20| whet A7) wE o)
A

SP/AP Hloﬂ et Uﬂ‘%‘ﬂlemﬁ’ﬂﬁ W zZsFe A=
712 A Z&el whet 24|z} SIEk. Pappas 57 25279
myol =y ghatel 209 9] thxtg tide = o A o
FolM WHZsF S e o e SPAP vl9| 7|E<
052 olstglon. Chung 572 wye 2y 2HtejlA 1
ot o] A o83 Ak HAR] A wE8Ade
o7

5 EollA SP/AP H] 0345 W Z4F] Ad7]Eo

446

golstolon wizteel Bolwrt 7zt 71%2} 96%= W15}
oI}, 1 9] Orchik 572 SP/AP H| 3 042" 71202 ]
YzpF s AgslE? 5 olREe] a0 03~0.55 A
tho] 7|Zzko 2 Aojsteith Y vhe Ghosh 52 SP/
AP H] 3t 0202 7|02 3 v A7|9h9w HAFS et
Ho 2 SIS W a840] Qe 9l=Elg) ool
A= ROC £4& Fato] 3 39 A7|ehs-= HA
oA Zzk Jete] 7123k ARk

Aol A AAJGE 7] 2b9- e 32of| 4] SP peak2] 9]
A AR A= k2 Ao A7)k AL At

A= A, vel2Eel s Wensg S A4shs Sp/
AP H9] 7]Z0] A THE o] §-2 AW 4= gtk AAAE

2 =Y 2HE 52 559 =49 SP peak A1
He AgsiAd, dF AARA= 11 F3F g gk
5 A= THE SP peak?] 914 AW S BlsHA == Aol @
Aol}. o] HY theFet BHH O & SP/AP H|7F AAE R A
2 0E e g2 vlaske Ao 2A7F s, Y
ofj=2xge] zetoA H7|ehp= HAR R-E/d0l ek =2
o] WAyt

2 Aol Al ROC FAle] mlo] ofe] A7|ekow 2
Aol 079, S30] A7|ekSE A 072 F A =
AL Q3 AAIR = FHS1R] ko) vlwA Al E Q)

Aakg Rolrh AREL ol 2e] UapHel Hgke
3 S AR EALE BFFO R o) FojAn), B Ao

P peake] 1% AT L5 w2 Bhhol A
?ﬂr BA52] SPAP 9] gho] folat Apolg Hglon
Oa 73R U SP peak AGHS AHESITHH #1719}
T HARE o8 HiYo|=re] gyt FAdHo] T
o Zlo = weksieh

olN rlr 4n

REFERENCES

1) Coats AC. The normal summating potential recorded from external
ear canal. Arch Otolaryngol Head Neck Surg 1986;112(7):759-68.

2) Kim Y], Shin JE, Yoon TH. Clinical characteristics and diagnostic
value of electrocochleography according to group of unilateral
Meniere’s disease. Korean J Otolaryngol-Head Neck Surg 2002:45(9):
853-7.

3) Densert B, Densert O, Arlinger S, Sass K, Odkvist L. Immediate
effects of middle ear pressure changes on the electrocochleographic
recordings in patients with Meniere’s disease: a clinical placebo-
controlled study. Am J Otol 1997;18(6):726-33.

4) Campbell KC, Harker LA, Abbas PJ. Interpretation of
electrocochleography in Meniére’s disease and normal subjects.
Ann Otol Rhinol Laryngol 1992;101(6):496-500.

5) Gibson WP, Prasher DK. Electrocochleography and its role in the
diagnosis and understanding of Meniere’s disease. Otolaryngol
Clin North Am 1983;16(1):59-68.

6) Goin DW, Staller SJ, Asher DL, Mischke RE. Summating potential
in Meniere’s disease. Laryngoscope 1982;92(12):1383-9.



7) Pappas DG Jr, Pappas DG Sr, Carmichael L, Hyatt DP, Toohey LM.
Extratympanic electrocochleography: diagnostic and predictive
value. Am J Otol 2000;21(1):81-7.

8) Orchik DJ, Shea JJ Jr, Ge NN. Summating potential and action
potential ratio in Meniere’s disease before and after treatment. Am
J Otol 1998;19(4):478-82; discussion 483.

9) Chung WH, Cho DY, Choi JY, Hong SH. Clinical usefulness of
extratympanic electrocochleography in the diagnosis of Méniére’s
disease. Otol Neurotol 2004;25(2):144-9.

10) Ferraro JA, Tibbils RP. SP/AP area ratio in the diagnosis of Méniere’s
disease. Am J Audiol 1999;8(1):21-8.

11) Ikino CM, de Almeida ER. Summating potential-action potential
waveform amplitude and width in the diagnosis of Meniére’s
disease. Laryngoscope 2006;116(10):1766-9.

12) Sass K, Densert B, Magnusson M, Whitaker S. Electrocochleographic
signal analysis: condensation and rarefaction click stimulation
contributes to diagnosis in Meniére’s disorder. Audiology 1998;37(4):
198-206.

13) Orchik DJ, Shea JJ Jr, Ge X. Transtympanic electrocochleography in
Menicére’s disease using clicks and tone-bursts. Am J Otol 1993;14(3):
290-4.

Analysis of ECoG According to the Position of SP Peak I Lee K, et al.

14) Devaiah AK, Dawson KL, Ferraro JA, Ator GA. Utility of area curve
ratio electrocochleography in early Meniere disease. Arch Otolaryngol
Head Neck Surg 2003;129(5):547-51.

15) Coats AC. The summating potential and Meniere’s disease. I.
Summating potential amplitude in Meniere and non-Meniere ears.
Arch Otolaryngol 1981;107(4):199-208.

16) Monsell EM. New and revised reporting guidelines from the
Committee on Hearing and Equilibrium. American Academy of
Otolaryngology-Head and Neck Surgery Foundation, Inc. Otolaryngol
Head Neck Surg 1995;113(3):176-8.

17) Roland PS, Roth L. Interinterpreter variability in determining the SP/
AP ratio in clinical electrocochleography. Laryngoscope 1997;107(10):
1357-61.

18) Moon 1J, Park GY, Choi J, Cho YS, Hong SH, Chung WH. Predictive
value of electrocochleography for determining hearing outcomes
in Méniere’s disease. Otol Neurotol 2012;33(2):204-10.

19) Cho SL, Yoon TH, Chung JW, Lee KS. Clinical significance of the
extratympanic electrocochleography. Korean J Otolaryngol-Head
Neck Surg 1997;40(4):531-6.

20) Ghosh S, Gupta AK, Mann SS. Can electrocochleography in Meniere’s
disease be noninvasive? J Otolaryngol 2002;31(6):371-5.

www.jkorl.org 447



