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Results of electric acoustic stimulation for
partial deafness in japan: three case re-

ports

Hideaki Moteki”?, Shin—ya Nishio”, Maiko Mij-
yagawa", Yutaka Takumi"?, Satoshi Iwasaki"?,

Shin-ichi Usami”

"Department of Otorhinolaryngology, Shinshu
University School of Medicine
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We evaluated the henefits of Electric Acoustic
Stimulation (EAS) for patients with normal or mod-
erate hearing loss in the lower f[requencies or
steeply sloping severe high—frequency hearing loss,

and determined the effects of EAS in individuals
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with residual lower frequency hearing. All patients
underwent cochlear implantation by the round win-
dow approach as an atraumatic surgery, using the
MED-EL FLEXeas electrode array. They received
treatment with the DUET2 processor, which com-
bines electric and acoustic stimulation in one de-
vice. Assessment using an audiological test battery
was performed as follows : postoperative residual
hearing in lower [requencies; Japanese monosylla-
ble words and speech discrimination abilities were
evaluated at the time—points of 1, 3, 6 and 12
months after the EAS. Low-({requency residual
hearing was preserved in all three patients during
the long—term observation after cochlear implanta-
tion. The audiological test results revealed signifi-
cant efficacy and benefits of EAS as compared to
electrical stimulation alone, especially under noisy
conditions. Thus, lower—frequency hearing preser-
vation is possible alter cochlear implantation by the
round window approach and use of the FLEXeas
electrode. We suggest that EAS is an effective
treatment strategy for partial deafness, and yields
improvements in monosyllable word discrimination

and speech perceplion, even in Japanese speakers.
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Electric acoustic stimulation: surgical procedure and hearing preservation

Shin-ichi Usami
Shin-ya Nishio *

¥ Hideaki Moteki *™**
, Yutaka Takumi o

. Maiko Miyagawa

* Takehiko Naito ™,
* Satoshi Iwasaki **

* Department of Otorhinolaryngology, Shinshu University School of Medicine

** Department of Hearing Implant Sciences, Shinshu University Hospital

Advances in developing new atraumatic concepts of electrode design as well as surgical technique have

enabled hearing preservation after cochlear implantation surgery, and EAS (electric acoustic stimulation)

accompanied with hearing preservation is a new trend for patients with residual hearing at the lower fre-

quencies. In this study, based on the atraumatic concepts and using a round window insertion, an atraumatic

electrode, and dexamethasone administration. hearing preservation was evaluated with full insertion of the
electrode. Post-operative evaluation after full insertion of the electrodes showed hearing at low frequencies
was well preserved in all 16 cases (16 ears) who were followed up more than one month. In our series of

experiences with full insertion with a long electrode we were successfully able to preserve residual hearing at

low frequencies.

The present results indicated that development of atraumatic procedures, including fine

flexible electrodes, surgical technique (round window insertion), as well as post-operative steroid application

enabled successful preservation for hearing.

Key words ' electric acoustic stimulation (EAS). hearing preservation, round window approach
BF—9— F I REENBALNE, EAS, BHRSE, EHNE7 7 o—F
WXER WCOMET S EMEER L ZITUE RS R WEIZZOE

BERCRERD BT 50 b0 L EEaES 5V
MO %% 24 5 BIEEG X, MESREEHLT
HBEHEEAME . RO ATHEOBEISIZHEY L v
’P#%ﬁﬁ’ﬁﬁféﬁﬁﬁ%#otoﬂﬁ SRTEEE
H@&%fﬁq HHEREC
R THE 2% D 2 tfﬁfﬁﬂmmiAIWE(Eﬁ
electric acoustic stimulation) | 2SfF s WiEH 2 £ T
Wb, EASBATHEOBRESCTEEZ KT L
LTEH ST A, W~ B A L EHIRF L

56

BEMOML Db, AR TEINF TITHMRTH
i/ EASHEGI O F 4l & BRI 0w THRET
L7z &8 #itt 1 » AU LR LEORED 7 —
SN TS 16H 16 B DWW THEN %17 o 7285 .
A THEERBL A AT 9 O+ 5 R BRAFEEH ORI g
THo7,

U &I
fEk. NTAEIEFRHRES2390dB LA L o T BE #i



764

BEPBIGTHD . WFECEBLFAT kYR
BEAE TR ChbhLd & — BRIz E 2 fﬂh'ﬂxto f&
BHIRFEAZET20bW 3 EEAKD 5V ITIHE
MOWNGEEST HMEEL I, WHEELZEHLTHE
WHEAME L FERDATHEOBISIZbZH L anI E
PO E T 2IERDE Do 7o HE. BEABEIO
@%ﬁ%%iﬁ%ﬂﬁf T OO B R L AR B
THEZZV AL [BREEDGEHEATLNRE (EAS
electric acoustic stimulation) ] 23fAFE S ITEH 2 £H T
Whe EASEATHHOBECRTEELZILTAL0L
LTHEBSRTWAED, WE~NOBERIFA L EHREE
WM T B EMEER L 2T hER S R0 EICZDE
BHEMOML X25H 5. ARTIEINE CIoLiEzRTIT
DN 72 EASISIEF O Fiid: & BIREREICOV»TH
L7

MR EFE
20084F 11 A4 5 20114E 8 A £ TiZfTbh/-EASEH
1I8FI9H 2R e Uiz, T/, Mith1 » ALEEEL
MEBDBEEOT— BB LN TS 16616 FIZDW
TIEHBEHRF S OVTHEM LR ZTo7 (F1D). &
BERES L7-fEfid, RERECHEDLN-HE (£2)
FEBIAS 9 ER, BIEEROBEISITIEd 5 AL ELITRE

BB S SR EE (58 3 BULHEIEH) (http//www.mhlw.
go.jp/topics/bukyoku/isel/sensiniryo/kikan03.html) &
LCirbhh, HERRRIIZEE U CEMNKSRESEIMGE
RREOKRBEH/BRIC, EHICLEM 74 —4Fa
Yy MNEBTERIR,

TR HEOFEMZ B 1ITRT 25, PG T CRH
Bl TIEMET Yu—FTfibht/z, HE I A
THEA > 7~ MEMED-EL Combid0+ (standard %
# . 31.5mm¥) 140, MED-EL PULSAR (FLEX** %&
B . 24mm#&E ) 124 12 . MED-EL PULSAR
(FLEX™" &# : 31.5mmE) 3BI3HTH S, T4
foe 2704 Foeg&S % 6 HE (e o#iks A
HET, %7248, 8, 4. 4., 2. ng)
frof=Vs Al W1 HUERBL TV 166
WT, BT T OB EME L. ftﬁﬁﬁﬁfﬁﬁ
IRAEEICE TOBRENE LD BREOBEL R T
L7z, iR 6 - A, MERS, W1 -6 5 H. iiikke
7 BUBEOMETE I REO ENENOFYF et L
720 16FEBID S B 5 EFOEIIERICE L T34 T
WEFERTH2H Y, SEMEH %O EEF O
BEONVYEN 2 v CHEMRH 217572, SHEOIEF
#10. 11, 12, 13, 1433CHR 1) DfEBI2. 3. 4. 1,

WZENETNHET L, £7-50OEF#1325LH 2)

TN A LEASHER L BbNLEFFIBITH S, DIEFNIHLT 5,

K1 BEHRAFICOERFEZT o EH—E
#EFINo. il SE gl BEOMELE WA
1 e 59 A PULSAR FLEX 24mm
2 'S 71 H PULSAR FLEX ¢ 24mm
3 e 45 £ PULSAR FLEX 24mm
4 s 38 v PULSAR FLEX 24mm
5 © 46 #H PULSAR FLEX ¢ 24mm
6 U 29 1 PULSAR FLEX 24mm
7 B 39 Vi PULSAR FLEX 24mm
8 & 35 Yad PULSAR FLEX 24mm
9 5 52 i PULSAR FLEX ¢ 24mm
10 U 39 f PULSAR FLEX 24mm
11 z 45 st PULSAR FLEX 24mm
12 e 38 Vi PULSAR FLEX 24mm
13 S 60 H Combi 40+ Standard 31.5mm
14 5 68 A PULSAR FLEX 31.5mm
15 B 12 A PULSAR FLEX *f 31.5mm
16 L2l 12 f PULSAR FLEX & 31.5mm

57



FeFE, e EASO Tk & B IR

2 REENGEHMATAEOBIE (FEEHR)
ME &b DT O &Mz 3 EEEEaE
1) HE T Hd

- 125Hz. 250Hz, 500Hz Ml B Bt A365d B LA
- 2000Hz D H#E 8 ) BfiE2380dBLA L
- 4000Hz. 8000Hz #fi# By bl i 385dB LA L
72720, REICRTEERED D B 1 HPTAT10dBLLN ©
ETHNEEEICRINRET S,
2) RS T ICB W TEE T TOkE AR HEA65dB
SPLT60% AWM TH A Z &,

EME7 7o —FI2 L 5 ATNEEEITA
(MEDEL#tPULSAR CI100 FLEX**&# : STORZ
A 3 mm 0 BENHLEEEI8)

X1

A posterior tympatiotomy ; IEFERB LI OF 257 7 IHH
25 2 H ok B

B BYEOEE 1 mmd 5 A YEY FN—CHID&EET

C : IEMEELI EHH%k S

D v E y & TIEF &R 2 Y5

E :EHMAE 0 < &) (W CEAm) A

F 2 AREROMMEHAR TSy 27

EETE =
24mm & %\ & 31, 5mm O FEAR & F 72 1861 19 H
W1 r AU LB LTS 16616 B2 F TR
PRI RE T 5 720
C RIEBOEOZELE K 2 1R TS MIERICIEEE

58

765

HWAOER . MER EOZECHENPMET§ 5% i
#1-6rHTREEL, L6+ ALURETIZS 52
By AR SN, FGEMED 1573 T 125Hz
T5.7dB. 250Hz T11.4dB. 500Hz T 16.7dB. 1000Hz
T6.9dBTHho7z (M2). HEMMED LFIZ250Hz T
1.9dB. 500HzT7.6dB. 1000HzT5.2dBTH -7z (&
3)s

z =

FERINFICEREFATLIZEICLD, b LD
NEEEIZEDNSE EEZ 5N TWA, 19994 von
Iberg 5¥ PEREEHIBRFEN 2 AT sEm e 2B O
T E BT AEEEEICH LT, RERIEEERH T,
BEHIALIHNETHEIS bW 5 EAS (electric
acoustic stimulation) [EBHEHEIEHEATHNE] O
SERFOTHRE L. ZRIEEFEOFOREIC L 5 HH
& ANTNEIC X ) BEMEE I AN BRI X 516
WAPEE P CTRETRETH D 2 & ZIRO THIEL 78
DTHEBINGRETH S, EASIZZFNH, BHEOWE,
ZV¥—F 7oty O, BLOTFMEOHRFIED
S, BETIRTCIca—a v S TIRCE~Y— 7 % BUS
L. BEakd s idiifEolhgs 23 5 H#EEE
DEBEE LTI LoD D, F2KEFDATHE
EREAED LN TWwb, RETH 20104 8 HIZEAL
FEE S [FRAFEE AR TR E AN ASHEEE
(8 3TEIGHERER) & L CKRRRA ST ERRIESE A B AR
ERTW5h, Yk TS (20114 8 H) £ TIC
186 (9 bEEE# I B OEASIEFIOREEREZ EQT
BY . BB S AAREICB 582 BAERGE
LTwb,

9 FTH L EASTIH T HOMEIRENEET
HoHH, BIHREZEME LEATHEFROHRE L
Y a— Lo T v, 24%0 B TrtziE
MEALL, 13%DBETREWHEE L LHESNT
Wb, ATHEEMIFAC L 2HEETICEL T,
ERE R BERAOREE, RIEMEY A M A A VI K BB
R, RERORSHFEOE R ESHEG L TnEEE
AONTW5, g, BWHREREOH Lozoil, 1)
ML T UL e BmmE M L, BN 2 bR g 2
FLER ORI AT 2 BEE LR LT 5. 2) Mk,
BICATFaf FEEHLLEEY A A4 VICX B RUR
ZIHET A, 3) BREEIZERTADICL NV KREELRTF
x2S (EME7 7o—F, BROGEARE) 2E0
RBD T TN T WD, EASICHET 5L OME R



766

165EH D FEE S (dB) Case 2
225 250 SO0 1000 2000 4000 8000 125 250 S00 1000 2000 000 8000
@ e e e e e e e e 0 seen e s o Ao et s e
w - -
10 oo oo 4 TG R
o W AR
R Lo
-e--5r AR

Case 5
125 250 500 1000 2006 4000 8000 125 50 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8OO0

1000 2000 4000 8000

120 b . e 120

Case 9 Case 10 Case 11
128 250 500 1000 2000 4000 8000 125 250 500 1000 2000

00

Case 15 Case 16
125 250 SO0 1000 2000 4000 8000 25

250 500 1600 2000 4000 000
07 - 00 B

200 ¢ R

2 AIHEFMHROFEIIZEL
(Al 6 » A F3, Wk, Wi 1~ 6 » AT, 7tk 6 + AL LD HER)

RETORABEIHHE L RCRIIA T 2,

59



FEE, i EASOFHE & BARERE

767

%3 16EFOFHEES
16EFDOFHEES (dB)
S, BEEE
_— &% E’“”E”"(Higf A125 | A250 | A500 | A1000 | A2000 | A4000 | A8000 | B250 | B500 | B1000 | B2000 | B4000
e
i 6~ B 38.7 | 46.9 | 62.5 | 86.0 | 104.2 | 106.9 1 99.0 | 33.2|44.9| 64.6 | 70.0 | 60.0
WE® 49.2 163.6 | 88.2 | 102.3 | 109.0 | 108.3 | 99.8 |33.0|51.0 69.7 | 70.0 | 60.0
1~64%A 443 158.4179.2| 92,9 | 106.1 | 107.9 | 99.5 | 35.1 |{52.5| 69.8 | 70.0 | 60.0
SEYEE AL 5.7 | 11.416.7| 6.9 1.9 1.0 | 006 | 1.9 76| 52 | 00 | 0.0
A:5R% B.BE

X uE, FRER BB OW RV O R
EHoTETED, 90— 100%& 3T AHMENLHoT
\/365)‘“9)0

(Al OFMECEL TRERE Lo TEHE
5 CHY., H—LRERRVOPBIRTH B, M
BEDOBETOWEN%E b - CTHAEFE T2 bEE
I REZoTVA, SEBUSMEHINEFE LHRED
A0, ML ERE RO, TNTORMER (250,
500, 1000. 2000Hz) T 10dBIAPIORfE EF A% Complete
preservation. 1 2Ll Lo E K THIME LA A710dB 2L
P CH o 7-FEB % Partial preservation & L7=8&E &
HbDo o T—HICHNBEFICELTOT— 7 OB
sk v, BHEFERICEL TH—LEEEZRIT X
E55RMSHHH (G Rajan, A. Lorenns; personal
communication). REEHTRIPEN7F—F 2 ZDF 5L
BLEBTHOPHEYETHLEEbRE, TLEFESH
PETHEDRFERTL I ERREREOETFTHA
EEREZLHE, BERNMOTRE L ANRA RS ST
PRI VEETHS, 20114F 8 ABE. BERFITILI1S
B9, Ml r APULEBL T3 16616E T
TR L ELRBEAPRETRETH o 720 Mk &0k
HCTOWEN% b o THEBRFELTAMCHLT #H2E
Case 2IZBL CidMitg 1 » A CMERRETH LA 6 7
ALUBCIRIETREC 2 ) 28 CHEBRIBIC LR R IEN
PERAETEETH o o MEENREREMN EOR OFF
MIEEEEHN T 5 TN D TEHRR VWA, ZOIE
Bl X S CHiEDOBESRIZECTEET 2HRIT
BoHITTHRLATWSEY,

SN EE 3IORT . BEENEEEEKE D
TALIE A 72 . BERIFEASNERF R THE RN
Rick EEoTWA I EHHERIN, [EHED % FHE

TEWCR AL, 125Hz, 250HzIZHER (RN T
BY, 500Hz, 1000Hz TEBEAICL AHEFHTY

60

BEBNE L TD LNz, EFICE o TIEELE
P o 2R (Casel0). FITHTBE LB L - TITEE
L7-9EH (Case 13, 14) d RO HNze Case 13, 1442
B AENRECH L CET TIRES S AME L2,
BAOLE L ED 4 HRED S D EKOBERPRD LT
% (K. Green, H. Rask-Andersen, L. Parnes, G. Rajan;
personal communications)s THODFEELY ., MED
BEHRBRBEBREICLLZDDOTIERL, BLOHIER
A X AEBEROREIFHEOEMNICL A D OTIEER W
PrEHESIND,

SEAE, WEBBEB/PMRICTA L EDICI DECER
MHEAHES L H 2, BEROLHRESOBRSML Lk
PABBRCHB L -BESEE SR TETRE Y, 4
ElCase 132K %, fi< Le®h»ER (FLEX*®5
WIZFLEX™) Z2fEH LA, FMARKEICEL TR,
REFPOBEBBLBIFATLHEY 2. 6 -
IOmmOEVERZ AW CEEEEOA (BER) K&
BaBATLHEY PRAOGNTEL, BIIERSEH
~1000Hz48 ¥ ¢ ATHE TH/N—7 5% HET20mm
HBOBAEE L RA LIRSS VA R ZEER
B O AT R FAMIC X B BB BN 2B BEE I
BLAF2a— W) BEPLRERITELZTRVD
OWEE LV, EESIF24mm DB 5V iE3L5mm DR S
DEHWEFEALLBATHETHOBRFBENPRET
X, BROFEL TV LEEEH CTOBEIRFETET
b5 (RERIHEETS) E2BEL2CLRY, 40
F AT OB Tlull insertion %47 o 720 4 EIEREH] THE
TANRAF sk, BAEEECHEALTHRAEDORFE
W THLI L P HMRATE . BREENEHEALR
HONRIZEHBEIETEOHELET LI LAE 0
b, Al ERUOBIEE~OWNLEEZERZDL L, &
WEVWEBPREHEATLOMEE. BEOHEILR
rrEZLNBY,



768

HOWBEBEHEAL-RCEBBAFCHLEROFEL
LWEREBROBEIETHRAD LN EFAFREINL T
HZE BRBEOBENEDLNIEMDD L L5,
EREAED BB 2EEOMIZIIESET A bA A ¥
OFFIZL2ABBENRI L Z LM T 5,
L7225 THEDBHFO DI LERT A b AaA4 v 0F
Briflv57-0ICA7u A FOEHISENTHY, €
TVEMERCLEERTL EOFHUEFELESI LT
W, BIREITH BT d 5\ Iz EEHS LT 5 ks
Zwv, B, BEEETITOATWA 7O ba—L Ty
AT7af FOEFE5% 6 HE Hidhr»omEks HE %
T, THRIAYV 8, 8, 4. 4, 2, 2mg) ITo
TEYY, SEHOEEFTZOT T b=V IfEoT A
T4 RGP fTbiz, SHEEES CHIEF? R
e b —EOREIREDLNLLHERH SIS,

ATHEFHOBOBEBIFEALE UCHERA ()
OBEBETHIF LB % & T 4 cochleostomy 22 5 D E
WIFAN— B TH o 2255 HE, EHE,LLDOT 7T
—FILLZBEBBEAVLVERECTH Y, BEE A
FTELTMEEIB I EAHL PR TELDY,
cochleostomy 2 H DEBBA ORI TEEL B D EE
BOFMAET Lk SR, soft surgery R ST
X727, LA L%HMSCT scanz VA HABBROME
2OV TOMEEMFEIC L, BERIEZER TIER <,
FERZOHDIZ, HEVITHER» O EEREH X/
ERCHEASH TR EAIRESATWEY, 2ok
I REBEIIENORFIIFTETHL L BbNb, &
EDORHFHTEASZHWE LEATIREDOTRENEE
ZDOWCLEa—3hTwad, EMHE7 7u—Fick
LZFEMEVBAINTHOENREEIUELTETY
HIENBBRENTHEY, wFho7 Fu—FThEF
BRI TE 5720 0O % B 8 ¥ 5 K E8EFWH
BITH) ZEDVUETHD, RAZEHET 70—FH &
NIERRBCTH D L2 FENESL X CRIEREOE D S
MEEL7-E 2 A, EMA&T 7S u—F Tldcochleostomy
PODOBEBBIFACHEL, BHIHMBMASL/SLT ORH
THRTLTBIEEINMEO ) A7BREVI H2LD &
DENERBEFNCTHLIEEHELPIILEY, 4
BEHORFEL & D ICHEREBOBFIEETH D, EF
PHOATHEOHBEDD TV, BIERENETIEBE 2
BAENDH LI ENEINTELN, LN, BIERRE
OF|AOW D SWE LR T RERIREE CIEE
7T —FTENLEVL DD, cochleostomy FEF Tit
VEMP (vestibular evoked myogenic potential) @ it

61

ET2RD SN, FEREEICHE L TR HREA
HENTWASY®, Todt 5 2 L. cochleostomy i
BITVEMPRIGEB LAY v 7 KISDET 3 5 FH
ZLBOONT RS, ENET 70— FOHHRIE
BEOETBLIUTODTVOVAZZBRETLELTY
5o

P EoBR#e S, SEOISHER O FMIE TN TEN
B7 Sa—FTirbhiz, EHEWEOHEISMAE BER
WKLY IERET 7o —F P HEE LG ICE, B ER
HY AT 50w 5 combined approach #4719 & &
L. Skarzynski & ® 7V — 7O L AT 18R
2 BiZ combined approach TFEW %247 o7- L LTwa Y,
LWORT LS, EMEE-ERREL L 28T %
%5 &9 2% ® cochleostomy I & BIFADEE LY
REDICHEHBERBEIT) o T OBIZHFRMZ R EEE
BEEDTLZVEIHICERTSIILEEIETI R
B, HBBKE LY AYEY F29— (3mm) Tl
WrACETHEIAETHIMT % L RIFHHELES
NBZEDPEV, FREMMELETADITR 5L
NEHBRELECRBAL, AEEBREEFM S HRE % I
589 L EHEBBEPERERELEENE V. T4 L
TH2OLHFZS & EMNEREEREICHET S 2 L2
WEETH b, TDHEIEHEBEBEDOBULEDOIELZ 1 mmD ¥
AXYEY FA=THIDE LT, ZOE%ROIIZMEAZE
PRELDHODPLHCTTFHULTBLONE Y, i
HIB OB IZ annulus Z 27 2 WX H ITEET 5, M
BEZERLZOLHWE Yy 7 TURZML, EHEW
2 YEHAT S, FLEXBEROBE, L5 HOE
B HICRE ST T2 O TEBREIBA I m L &
IEBELEZVEORHAT S, 5T 2188 T T
TR S EFALTRETH - 720
EASREREHROBRERE I 2 ERT L7290, WATICEE
HNEBHETHIPPEETHLDORWHTH LA, BEE
N D% CFERT O EMBEOEN. %2 T+ 5 B2 5 b
BEFHRB L OCBERENTFREEOFHIIERTHL L%
ALNTEY, RERHLTE YV ERERZ ATHEFEWN
DHFBENAPVIED TR 5, FICHNEOHE, V&
DA » 75 v OB OWHREN:, T8I0
SNBBFEEROTRENZZ 2. NEBESLHEEOR
HrE2BLLFH2ERTLIZLPBEETH S, KEH
FMNEEHETXTOANLHNHFAM % T3 2B L8
THESE LTEEH SN L) ICRBEEbLR S,
EEIRAICEL L, g—a v % flicfrbh
7= EASOBERFFE T, EASEH TORMEREAR KIEIZ



FESE, ft EASOFME L BARERH

BELTBY (BEHOESEFHHI50%L LiE) £
DEYEISHEIDERTVED ™2, HERFITH, &
N6+ H CHEHT0%DEREY BETE, BAHE
DOWEBPIZDKEZAY Y MDD LPHERTETY
57, EEEEROBISER DS EREERET LR,
HAZECTHRBIZHER)AEEL TV DI LPHRERS
iz (A 771p~776p) o

BEXH

1) Usami S, et al. © Achievement of hearing preserva-
tion in the presence of an electrode covering the
residual hearing region. Acta Oto-Laryngologica
131 : 405-412, 2011.

2) FERE—. fi BREFEDEREALIAE (EAS:
electric acoustic stimulation) ZfER L7-—#EH @ A
THEFMCB) 3ERFEIREDRA. Otol Jpn.
20 . 151-155, 2010.

3) von Ilberg C, Kiefer J, Tillein J, et al. : Electric-
acoustic stimulation of the auditory system. New
technology for severe hearing loss. ORL J Otorhino-
laryngol Relat Spec. 61 : 334-340, 1999.

4) Talbot KN, Hartley DE.: Combined electro-
acoustic stimulation: a beneficial union? Clin
Otolaryngol. 33 : 536—-545, 2008.

5) von Ilberg CA, Baumann U, Kiefer ], et al. :
Electric-acoustic stimulation of the auditory system:
a review of the first decade. Audiol Neurootol. 16 :
1-30, 2011.

6) Lee A, Jiang D, McLaren S, et al. . Electric
acoustic stimulation of the auditory system: experi-
ence and results of ten patients using MED-EL's M
and FlexEAS electrodes. Clin Otolaryngol. 35 @ 190-
197, 2010.

7) Adunka OF, Pillsbury HC, Adunka MC, et al. : Is
electric acoustic stimulation better than conventional
cochlear implantation for speech perception in quiet?
Otol Neurotol. 31 © 1049-1054, 2010.

8) Gstoettner W, Helbig S, Settevendemie C, et al. :
A new electrode for residual hearing preservation in
cochlear implantation: first clinical results. Acta
Otolaryngol. 129 © 372-379, 20009.

9) Helbig S, Van de Heyning P, Kiefer J, et al. :
Combined electric acoustic stimulation with the
PULSARCI (100) implant system using the FLEX

62

769

(EAS) electrode array. Acta Otolaryngol. 131 : 585
-595, 2011.

10) Baumgartner WD, Jappel A, Morera C, et al. .
Qutcomes in adults implanted with the FLEXsoft
electrode. Acta Otolaryngol. 127 . 579-586, 2007.

11) Podskarbi-Fayette R, Pilka A, Skarzynski H.:
Electric stimulation complements functional residual
hearing in partial deafness. Acta Otolaryngol. 130 :
833-896, 2010.

12) Adunka O, Kiefer J, Unkelbach MH, et al.:
Development and evaluation of an improved
cochlear implant electrode design for electric
acoustic stimulation. Laryngoscope. 114  1237-
1241, 2004.

13) Kiefer J, Tillein J, von Ilberg C, et al.:
Fundamental aspects and first clinical results of the
alinical application of combined electric and acoustic
stimulation of the auditory syste; in Kubo T,
Takahashi Y, Iwaki T (eds): Advances in Cochlear
Implants — An Update.
Publications : 569-576, 2002.

14) Gantz BJ and Turner CW. . Combining acoustic
and electrical hearing. Laryngoscope 113 : 1726—
1730, 2003.

15) Skarzynski H, Lorens A, Piotrowska A, et al.:
Preservation of low frequency hearing in partial

The Hugue, Kugler

deafness cochlear implantation (PDCI) using the
round window surgical approach. Acta Otolaryngol.
127 : 41-48, 2007.

16) Roland PS, Wright CG, Isaacson B.: Cochlear
implant electrode insertion: the round window revis-
ited. Laryngoscope 117 : 1397-1402, 2007.

17) Lehnhardt E, Laszig R . Specific surgical aspects
of cochlear implant soft surgery. In: Advances in
cochlear implants. (Eds. Hochmair-Desoyer IJ,
Hochmair ES) Manz, Vienna @ 228-229, 1994.

18) Lane JI, Witte R], Driscoll CL, et al. : Scalar local-
ization of the electrode array after cochlear implan-
tation: clinical experience using 64-slice multidetec-
tor computed tomography. Otol Neurotol. 28 . 658—
662, 2007.

19) Todt I, Basta D, Ernst A : Does the surgical
approach in cochlear implantation influence the
occurrence of postoperative vertigo? Otolaryngology-



770

Head and Neck Surgery. 138 : 8-12, 2008.

20) Skarzynski H, Lorens A, Piotrowska A, et al. :
Partial deafness cochlear implantation provides ben-
efit to a new population of individuals with hearing
loss. Acta Otolaryngol. 126 : 934-940, 2006.

21) Gstoettner WK, van de Heyning P, O'Connor AF,
et al. . Electric acoustic stimulation of the auditory
system: results of a multi-centre investigation. Acta
Otolaryngol. 128 : 968975, 2008.

63

22) Lorens A, Polak M, Piotrowska A, et al.:
Outcomes of treatment of partial deafness with
cochlear implantation: a DUET study. Laryngoscope.
118 © 288-294, 2008.

WEfT 2346 8 A31H
R 234E11H10H

PURIEE RS - T390-8621 REFRMATIES-1-1
EINAHEESEH T RS FhEEE—




Otol Jpn 21(5):771-776, 2011

BB DERI A THNE (EAS: electric acoustic stimulation)
W EEELRR I BT A MET

Ak ECTY, mR BRI

AN~ S - 2N

FlEEHE—"

CEMKE REE F R
RN EEERERLE A TEERERE

The efficacy of Electric Acoustic Stimulation for partial deafness: first clinical results in Japan

Hideaki Moteki ***, Shin-ya Nishio *, Yutaka Takumi *"**, Satoshi Iwasaki **, Shin-ichi Usami *

* Department of Otorhinolaryngology, Shinshu University School of Medicine

** Department of Hearing Implant Siences, Shinshu University Hospital

Objective: To evaluate the efficacy of Electric Acoustic Stimulation (EAS) for high frequency hearing loss

patients in Japan, and to determine the effect of EAS in individuals with residual lower frequency hearing, on
speech perception in quiet and noisy condition. Study Design: Prospective design. Patients and Methods.

Nine patients with profoundly high frequency hearing loss were recruited. All patients were assessed with

an audiological test battery, and underwent cochlear implantation with a round window approach using the

MED-EL FLEXeas electrode. Residual hearing, Japanese monosyllable words and speech discrimination abili-

ties were evaluated at the point of 1, 3 and 6 months after EAS activated. Results: There were no cases with

complete hearing loss in residual hearing after implantation. Low frequency residual hearing was preserved

in eight patients, and one patient with a loss of residual hearing benefited from electrical stimulation. All EAS

patients showed significant efficacy on all audiological tests over time. Conclusion: At the lower frequency

hearing preservation with cochlear implant can be possible by round window approach as atraumatically sur-
gical technique and FLEXeas electrode. AS the results with EAS demonstrate that this newly devise is effec-

tive in Japanese speaker with high frequency hearing loss.

Key words : electric acoustic stimulation (EAS), hearing preservation, cochlear implant

XX —v—F  REEHD, ATHE, W

MXEE
BERCRERNOD 5 & FAK, WA OREHRE
AR EE R EN S V. HE, ZOL) BRI
B RS HIIEENH T, BETHREIATHEICLS
BELANMCHEINEZESL, REENGEHEALIANE
(EAS) 73B# L7z, 20104E8 HE b Z OERFHEIE
BEATHE (EAS) »"EEERHEE LTEKREIN, 5§
THAT o 72 9 FEBNZ DWW THTE BEERE 0 574 & 17 - 72,
EASTHWA ATHNEEMIEMED-EL#EFLEX™, A
¥—F7u+t vy I DUET 2% M L. FMEITWE

64

ANOBBAERREECLODERET 7u—F TiTo72,
Witk T RTOEF TESMOBFEHENIRE SN 2.
HOEASTOZEHMMEIZ40dBLUT AR L. BIFLEE
BEZ#ED, T2, 67-STEEE BV okdE, C12004
TOEREOFMTHOHFEANE 3 »r ATRESHELT
w7z, EASIETCILEBACHEELH I TS, H
AAZBOTHBIFLENEZBONS Z LA
72



