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Table II. Polymorphic sites characteristic of 12 major haplogroups.

Haplogroup Polymorphisms

F 3970C>T (ND1: syn), 13928G>C (ND5: S531T), 10310G>A (ND3: syn)

B 8272 (9 bp deletion in noncoding region)

A 663A>G (128 rRNA), 8794C>T (ATP6: HO0Y)

N9a 5231G>A (ND2: syn), 12358A>G (ND5: T8A), 12372G>A (ND5: syn)

N9b 5147G>A (ND2: syn), 11016G>A (IND4: S86N), 14893A>G (Cytb: syn)

MT7a 2772C>T (16S rRNA), 4386 T>C (tRNA-GIn)

MT7b 4071C>T (ND1 syn), 4048G>A (ND1: D248N), 6680T>C (CO1: syn), 12811T>C (ND5 Y159H)

G1 709G>A (128 rRNA), 4833A>G (ND2: T122A), 5108T>C (ND2: syn), 8200T>C (CO2: syn), 15497G>A (Cytb: G2518)
G2 709G>A (128 rRNA), 4833A>G (IND2: T122A), 5108T>C (ND2: syn), 13563A>G (ND35: syn), 7600G>A (CO2: syn)
D4a 4883C>T (ND2: syn), 5178C>A (ND2: L237M), 3010G>A (16S rRNA), 14979T>C (Cytb: 178T), 8473T>C (ATPS: syn)
D4b 4883C>T (ND2: syn), 5178C>A (ND2: L237M), 3010G>A (16S rRNA), 1382A>C (128 rRNA)

D5 4883C>T (ND2: syn), 5178C>A (ND2: L127), 10397A>G (ND3: syn)

Cytb, cytochrome b; syn, synonymous substitution.

of the mitochondrial genome had been determined by
direct sequencing to the Luminex method. In each
instance, the genotype determined by the Luminex
sequence-specific oligonucleotide hybridization assay
system was identical to that determined by the direct
sequencing.

Stauistical analysis

The frequency of each haplogroup in patients with
suspected hereditary HL and in controls was com-
pared by using chi-squared tests of JMP version
8 (SAS Institute Japan, Tokyo, Japan). The p value,
odds ratio (OR), and 95% confidence intervals (ClIs)
were calculated. A p value < 0.05 was considered
statistically significant.

Results

Twelve common mtDNA haplogroups accounted for
77.6% and 73.3% of haplogroups in the patients with
HI. and the controls, respectively. The numbers of
patients with HI. and controls belonging to each
haplogroup are shown in Table III. Comparing the
patients with the controls, we calculated that the
frequency of the patients belonging to the mitochon-
drial haplogroup D4b was significantly higher than
that of the controls (OR 1.70 [95% CI 1.03-2.79],
p=0.036), as shown in Table IV. With regard to the
other 11 haplogroups, we did not find any significant
difference between the 2 groups. Next, as the subdi-
vision of D4 into D4a and D4b had been proposed
earlier on the basis of distinctive mutational motifs
[11], we subclassified these patients and controls
belonging to haplogroup D4b. Five (1.4%) of the
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37 patients belonging to haplogroup D4b were
assigned to haplogroup D4bl, and the other
32 patients (9.1%) to haplogroup D4b2. Seven
(1.5%) of the 31 controls belonging to haplogroup
D4b were assigned to haplogroup D4bl, and the
other 24 controls (5.0%) to haplogroup D4b2. The
frequency of the HL patients in the haplogroup
D4b2 subgroup was significantly higher (OD 1.89
[95% CI 1.09-3.28], p = 0.021) than that for the
control group, whereas the frequencies of the patients
and the controls belonging to haplogroup D4b1l were
low and did not differ significantly.

Table III. Haplogroup distribution in patients with hereditary
hearing loss (HL) and in controls.

Haplogroup HL patent, % (1) Control, % (n)
F 9.1 (32) 6.9 (33)
B 14.7 (52) 11.7 (56)
A 6.8 (24) 7.3 (35)
NO9a 3.4 (12) 2.9 (14)
N9b 3.1 (11 2.1 (10)
M7a 7.4 (26) 9.0 (43)
MT7b 6.2 (22) 5.0 (24)
G1 3.4 (12) 4.8 (23)
G2 2.0 (7) 3.1 (15)
D4a 7.9 (28) 8.6 (42)
D4b 10.5 (37) 6.5 (31)
D5 3.1 5.4 (26)
Others 22.4 (79) 26.7 (128)
Total 100 (353) 100 (480)




Mitochondrial DNA haplogroup and hereditary hearing loss

Table IV. Chi-squared test for haplogroup/subhaplogroup D4b,
D4bl, and D4b2.

Haplogroup/subhaplogroup p value OR (95% CI)
Db 0.036 1.70 (1.03-2.79)
Ddb1 0.96 1.03 (0.32-3.27)
D4b2 0.021 1.89 (1.09-3.28)
Discussion

We examined the association between suspected
hereditary HL. and each of 12 major mitochondrial
haplogroups in a Japanese population. Among the
12 major mitochondrial haplogroups, haplogroup
D4b was associated with the pathogenesis of heredi-
tary HL. in the patients with presumed HI. In
particular, subhaplogroup D4b2 accounted for this
association. No association was found between
patients with HL. and subhaplogroup D4b1.
Mitochondrial haplogroup D4b is characterized
by m.514delCA and m.8020G>A, and subhaplo-
group D4b2 by m.1382A>C, m.8964C>T, and
m.9824T>A, according to our previous study [8].
One or several of these polymorphisms may influence
the expression of hereditary HL.. Three of them,
namely m.8020G>A, m.8964C>T, and m.9824T>A
polymorphisms, are located in the genes encoding
proteins involved in oxidative phosphorylation, and
these three substitutions are synonymous ones. Of the
five polymorphisms characterizing haplogroup D4b2,
one of them, namely the m.1382A>C polymorphism,
is located in the 128 rRNA gene, and this polymor-
phism may possibly affect the secondary structure of
128 rRNA. Previous studies have demonstrated that
several mutations represented by m.1555A>G or
m.1494C>T are associated with nonsyndromic HL,
possibly due to a change in the secondary structure of
12S rRNA [12]. Besides, it has been revealed that
mitochondrial 12S rRNA variants also could be asso-
ciated with nonsyndromic HL [13]. The gene enco-
ding mitochondrial 12S rRNA is considered a hot
spot for mutations associated with HL. We suppose
that this m.1382A>C polymorphism could also be a
polymorphism associated with HL.. Previous studies
suggest that the phenotypic expression of the
deafness-associated 12S rRNA mutations might be
modulated by the mitochondrial haplotype [14,15].
Being a polymorphism characterizing haplogroup
D4b associated with HL, m.514delCA is located in
the mtDNA control region and may be a functio-
nal polymorphism. Although the m.514delCA is a
sporadic substitution, it was previously reported
that the mtDNA content in the skeletal muscle is
lower in subjects with m.514(CA); than in those
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with m.514(CA)s [16]. The mtDNA content is
significantly associated with mitochondrial function
such as citrate synthase activity in the skeletal muscle
and the VO, peak [17]. This m.514(CA),, repeat may
be also associated with HL, because mitochondrial
function plays an important role in maintaining the
function of the inner ear [18]. Therefore, we propose
this polymorphism to be a candidate affecting the
phenotypic expression of hereditary HI..

If modulating factors such as nuclear modifier
genes, environmental factors or mitochondrial hap-
lotypes are related to the phenotypic expression, we
should consider the existence of these modifiers as
being at play in hereditary HL. Several nuclear DNA
polymorphisms have previously been demonstrated to
be associated with HL [3,19]. Therefore, it is natural
that mtDNA polymorphisms would also be thought to
be associated with HL, because cells of the inner ear
contain many mitochondria [18]. As a haplogroup is a
group of similar haplotypes, the mitochondrial
haplogroup could modulate the phenotypic expres-
sion of hereditary HL.

Our previous study demonstrated that subha-
plogroup D4b2 is related to longevity [20]. We can
speculate that the m.1382A>C, which is a subha-
plogroup D4b2-specific polymorphism, might affect
the functionality of the 12S rRNA, thereby conferring
resistance against reactive oxygen species (ROS) or
decreasing the production of ROS in the mitochon-
dria. This matter seems to be contradictory to the
results of the present study showing that subha-
plogroup D4b2 enhanced the phenotypic expression
of hereditary HL.. We suppose that the mechanism
underlying the ROS effect on the inner ear is not
entirely the same as that for the lifespan. It should be
noted that (1) the sample size of the present study was
relatively small, especially as we had divided the
subjects into 12 mitochondrial haplogroups, and (2)
the problem of multiple comparisons remains. Fur-
ther extensive studies are necessary to understand the
functional link between mitochondrial haplogroups
and hereditary HL.
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Cochlear implantation in the patients with CDH23 muta-
tions

Maiko Miyagawa, MD, et al.
Depariment of Otolaryngology,
Shinshue University School of Medicine, Matswmoty

Mutations in the CDH23 gene are known to be
responsible for both Usher syndrome type ID (USHID)
and non-syndromic hearing loss {DFNB12), and molecu-
lar confirmation has hecome important in the diagnosis

of these conditions, Hearing loss of the patients with
CDH23 mutations is congenital or early onset, progres-
sive high frequency involved hearing loss. With regard
to the intervention of the patients with CDH23 muta-
tions, no detailed study has been published. In the pre-
sent paper, we reported three patients received cochlear
implantation and showed good performance after
implantation. We concluded that cochlear implantation is
a good therapeutic intervention for the patients with
CDH23 mutations.
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B EREATAHAE (EAS : electric acoustic stimulation)
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Our Experience with EAS (Electric Acoustic Stimulation) in Japan

—Atraumatic Surgery, Hearing Preservation, Outcome, and Genetic Background of the Patients—

Shin-ichi Usami

(Shinshu University School of Medicine)

Advances in developing new atraumatic concepts of electrode design as well as in the surgical
technique have enabled hearing preservation after cochlear implantation surgery, and EAS (electric acous-
tic stimulation) accompanied with hearing preservation is a-new trend for patients with residual hearing
at the lower frequencies. Combined post-operative imaging with the referential tonotopic map clearly
indicated that hearing preservation can be achieved even in the presence of a long electrode covering
the residual hearing region. Achievement of atraumaticity of round window insertion in the present cases
has been confirmed from the viewpoint of minimal drilling time as well as preserved vestibular function.
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 for more than one month. As for outcome
of EAS, together with successful hearing preservation, all patients obtained 25-40dB in their average
hearing threshold after implantation. The word recognition score significantly improved post-operatively.
With regard to the genetic background of the patients, CDH23 mutations and the 1555A>G mitochondrial
mutation were identified among our series of EAS patients, confirming that these genes were the impor-
tant genes responsible for high frequency involved hearing loss. Successful hearing preservation as well
as good outcomes from EAS in these patients indicated that those with this combination of mutations
are good candidates for EAS.

Keywords : EAS (electric acoustic stimulation), atraumatic surgery, hearing preservation, CDH23, gene,
mitochondria

[FC®IC

BEAED D VIEHEE O NG 2T IMERET
BEERCRFENEZETILOOGEROEIENED
HTEL, #EBRO74 v T4V IPELWIEDIBE
OYLLHENROBLNRWEENE . —F, EFH
OENDPBEFL TOBD LD AN LAEDOHERITY
TRELT, HRRBRENS P2, HE, BEES
DO HESHIFENHRT, EEREOHSTHITESN
BTEEZEVAL TBREENFEAEATIAT (electric
acoustic stimulation : EAS) | 23BA% &h, ALHREOH

e E LTS b0l LTHEHERTWS (W 1,
2)., HRIINFIBEERATLIZILITLY, b
ORNE#HIE EEROERBICXZEEAN 3Ebh
LEZ BN TS, 1999 48 von Ilberg 5 AMEZERIC
BEENEZETINERBROE NG 2T HHEEY
LT, EEBITIEFRNHT, BERIATIAETH
EWB VbW B EAS #EERMICISA LEE L., Thix
BEOFORMICLSM@MEL, ATAEI LD BRI
ANTCBRHIRIMIC X 2 EHPERFETHAFTRETD
HZELEODTERLEOD THEHBNAZRETH .

MRS RIENGR

237



4 S B — HEEEKR #i132

Z0%, BEOUER, AV—F7utyHhoB%E, B
CEHEORFIHED B, Bk & i BFRRFZE A5
Hbhhic, TORKRE, BEI—u v ATIREOHRMENR
ZHONTCE ~— 27 R L, EEAaED B VILWiGE
RoOBEHBEY 2T 5 HEBEOKRREL LTHILLSD
»Y, KE FDA THLHREBBIED BN TNWS., HE
T 2010 4F 8 AITIEAS A5 TR yERE AT
WEHAN] SREER O 3 FUREER) L LTER
5, EERMESRBEhTnS,
BEERTHED b EAS i LTit, 3—nuv
NRTHEREINTHAHEER S LIZTFido#EMEZFHWTT
bhtTtnd (K1, £1). AHESMERINLD TN, IF
BT E BITHEIEOIERB TR TN L BRbh 3,
Lhaak TIXBRER (2011 4 8 H) £ TIZ 184 19 B
(O LEEERKIF) okirEzmh, FHMEY, EHRE
RRARDY, BEEMEREY, B X OMEEERREY ~°, BAEI
BIBEHHY ~ 0, BEOREHIER 2L ITONT
BEtEERTERD, FMTIEENLOEHP S LD
T2 2 IR D5 O DHEA 3 ks TfRB AN X Fo v,

(1) ISBFEM AT 2 LT X 0EBEED OREIT
EThHAD.

(2) BRRZIHA UTERAL T SR O A B kiR 7o
5.

(3) ERBEEMIINEBEDOEEDTOIZLEETH
B.

(4) EASIEEAEICBWTHLHBTH .

(5) BEOBIZERIBHL MR- TE .

EREFHCLIIENRF
EAS I3~ DERIFA LEOBRFL WO HKTHH

Frequency (Hz)
125 250 500 1000 2.000 4000 %000
£ |

|

1

L .

Hearing Level (dB)

SRABEBEBISER

e 15 O P
110
120 -

B 1 EAS DL & 72 DR

FI%ER Uz i b v AICEBREM OB L S 2855
3, WhHEHEZzBNE LEAIRAEEHOBRE 2L
Va—LizBic kg, 24%0BE CHRIEREEHBEL
L, 13%nBETIHLEHBELLLHEEN TN,
ATAHAEEEFAICLEIENETIEL T, EHENR
BrmEE, SOEEY A bh A ik ZBRMEE, X
EROEBEEOE(REPEEGELTVWD EEXLNRT
W3, 3R, RERHTIEELE/NBIZT AL
TOX5RTRBIRENTER,

1) EBOoWE

AR, RMEH TLARerRBRIZL, EHENRE
BEESEERORE I T 2EEE2PRLT2E R
BREENTVEY, EFLVERWZY2ILV—Y 3>
EBR TR FSMEIEE i inb 2 E AR OBERITL L
THBICBRBIN TWAZ LRI TR O,
WEEE Z AW IcE T hRE~OBERD N T & B35
BHEhTnaw,

2) {&ERBFEA

FEIZBE L TOBFENZERT D DEEZBEFEMHO
RHDPREh TS, BEEADOT 7a—F & LTHE
BRI A (R4F) OB BEZ KIBH LB IC T T o —
F 3% cochleostomy 25 OBAEFHAD—RTH -2
2, SEEE, EABR»LOT 7u—F I X5 EHIFANK
VIRBBTHY, BEEIZLVEWEETRETES
Z BB TR o TE Y, HE3 cochleostomy 72 5
DEBHRAOBEICOWREZMB Y EREOFMMALEL
& &, soft surgery AAHER I TE W, LaLighs
LEABROMEIZOWT, CT 2HAWT retrospective
ITHRAE LRI K, ERsSEERTRRL, JiE
BEiziEA SN, HANITEER» S EEREZ B 20
ERICHRASNTWAHBHREEZRLTHSEY®, Zok)
REBECRLYROZLBRBROLENOREFIZTAETSH

£ 1 EAS OEGERE (FMEERK)

FE & LUTO&ENZHEETREMERE

1) #iFEEhERE

- 125Hz, 250 Hz, 500 Hz 5 /A3 65 dB LLA
- 2000 Hz #ti A B A% 80 dB Ll E

- 4000 Hz, 8000 Hz O#6E AR A% 85dB Ll E

e L, FRICRTEERO 55 1P 10dB LN OIET
ANhBB\EICITHEETS.

2) MERERATICBLTHE T TOESTMIAEN 65dBSPL
T60%RMTHDZ L.

238



HREK #i132 BERENEAMATIAE (EAS) 5

5. FEORFETEAS ZHNE LEATINEOFEHED W3 Z &AL S TS, Cochleostomy 77 1 —F
EBIZOVWTLEa—Sh T3, EAER7 Tu—F TIWRERMEZDH T THBHE DDV, WThoT
REDFMEPBASHTIOENREERLEL T Tu—FTORFRENZRFSELERBFMHETI T

1862 HDF WA (dB) Case 1 Case 2
125 19 N0 1000 00 008 MO0 125 2% X0 K00 MO0 a000 MO0 IS 1M 00 008 00 W00 000
s ° .
i i "“*\\ : ——WRCAATS
NENN NS\ . ik
- \¥ # \“ - ::\\ - enR LR
o I\ N N S SN
e 120 120 o
Case 3 Case 4 Case 5

WS 130 M6 00 00 400 00 23 20 S 1000 X0 400 W00 W 10 w0 10 oW A0 oo
°

N

i E s}-
Z

. ) TS

) e NN

I LN NN

o\ X\ . \al

. - DN - N
=N N

.
Case 9 Case 10 Case 11

W e MO0 M09 00 o0 B0 125 20 S0 300 2000 00 0O 5 B0 K0 0 N0 a0 KX

:
§
:

%J

E ¥ 5 8 3 3
Z

E B 8 5 8 8 o
/

(e

E B ¢ 5 8 8 .o
ﬂ

ey

:
.

- NN
- -

B2 ATREFMiiHOEAEL CCk3 X3

(8 6 AT, MES, W1~ 61 AFE, 7 6x AL LFESORE)
BEHFROBFRARMED L Rieh T3,

239



FhE W

- HMERR  #f132

D Frequency (i) (]
» 133 150 500 1000 1000 4000 $000 » 125 29 %0 1000 1000 4000 Loo
"
§ 2R § -H
\
[ m i
{ 3% iy g DY M
z 7 IR VRIS
a -
100 - 100
1o o e -
e
Before surgery 7 months after surgery

Frequency (i) Frequency (Hz)
20 123 200 500 1,000 2000 4000 QE‘ 133 3% 300 1000 2.000 4000 000
L] e
e 1t
§ g
D o=
3 2 3
[ x i: S
= RS = ZIN 2]~
1
e X .3 b 3
Before surgery 7 months after surgery

b

B3 BEFAZEE @:24mm, b:3L5mm) LEHRE CCEt2 X v3A)
24mm (@) H»3VME 3L 5mm (b) OFEEDOMWEA full insertion LIBETLEFTROBEENVLRETE, EEBOFHELTH
D REEEHTHEERSBIET S EANRETETHB).

LIRMBETHS.

BEDNONOME TIXHER ICHEEICHATE S
ATz, EEAMED ) X7 B I UHiE#ERFEOTA
5, NALREEMZTRTEMNET 7u—F TfioTW
5. WEFREHIBOBROTE L VI L TEBICE

240

LicHEH I L iEZ0EEL L2 114~ 128 dBSPL &
Eh, FEMERRITOIRHFRL_VIELTNS
ZEAFMEShTVAY, bhbh? RERET 7 o—
FHREIVERBTHD ZL2EEMEOMTmA» LRI L,
EEMZET 7 v —F Tidcochleostomy 7> & O #4E Az



HRER #1332

gL, BHIBRMN /S5 UTORMTRTLTRYFE
HEDY ZR7BEREVI Arb D LV ENRERBERN
THHZLZWALMR L, £BROI5KEMRET
7o —FCRIEREEEL VI Arbb XV ERLE
BBFHENZD.

3) AF7uA FofER

QBEWRATHRBEOFE LRVWEFHROBEAHIE T
BOONIEFRHDZ L, QBREORENEDON
DEFNRHZ LD, BEEATHEI REETA MY
AVOFENRIDZLIFHHMEIhTHNS, LiehisT
BEHBEFEOLDIRBEBHEAICLIEENREEL LD
RKEBBEAIHES RIEETA M4 OBFZENHT3
TEMEBRRIRD. BREEHAESOFHIZBALTIZA
FoA FOFERREHTHE T LEHMERTHEIES
RTHYY, BEATORAEDINVIZLEHREINZZ
LR, BIE, BEERTTOATWA o ha—
TIAT7 oA KO25#%5% 6 A (b1 ofiitks 8
BT, FX¥2A%/8,8, 4, 4, 2, 2mg) 217 —
NMELT, SHRBBZELTHS 1 7—AffoT
32,
INHLEBOYER, BRBFWN, A7uA FOFERR
SN N OBRERSN EN->TETEY, EAS B
THRECHELRBIT I NIE, BHRERSIX 0~
100% & 3 L DOMNE < 720 TN BIOM0) ~2)
EMARZITIBNT 2008411 AS 2011 4E8 A XTI
fThhic EASEBE 18l 19 BE&0RL L, itk 1y AN
EEBLMETEIREDT—ZBB/LATNS 16 £ 16
HIZOWTORABRIZOWTHEARRF 272t
3, TRTCOEFI CREBNOREFENTRETH oY (B
2).

BEEBALBFEEROTHNE
FAEEICBEL T, EASORBYMIEEBHAICE
VEEROATHENMESND LELLNATEY, 6 ~
10mm PEVWEBZAVWTEERENA (FEFH) 8
BE2BATIHEN 2, BVWEBERPETHATIS
B2 B3EZALhTEE, bhbh? iX 24mm HHWiE
31. 5mm NEE DB full insertion LizHETHESF
BOBERAVRETE, BBOFELTWSREEH
THEERIBEETS @EHBRETRTHS) L%
BHRIZL, BELE (H3). ZhETicbhvbh? 2t
iE5 L7 184119 H (FLEXeas Ei#&E 13 8, FLEXsoft &

BRERNERBATIAE (EAS)

241

#8 5 4, COMBI40+ standard & 1 #) TiZ$T full
insertion 23MThhichs, LEF THEANELETE, BE
PELBALTHLDREENOREITHTHIZLEE
HERTE. EBOBAFEECOVWTIIEREERIIHT
W22, Skarzynski 5% bRIBICERBEEE X VI
SHBALENZRELIACEDHELZTo> TS, EAS
OB D BETETHEORELZETIZ L BENT
&, FICHS B, BRECENRE~OLAXa—
REZDL, LVERVWEBBEREXHATION, §%
BREBOFREIRBLEILNS,

ERBFMHICKL SFIERERS

ATAEFENOBICENBHIZR D O HIERETSH
5. HEPOATIAEFOMBITHEY, RIEBREOET
PREDIFEENRHDH I LHBEINTEER, FiERIZ
REEVERND BT —ROFMOBRITITAHEERE LRE
LRBRVBENREN. LELRBLSBATAERY
ETRRONHRFAPHEETITZL2EXB L, 4%
BHAOBRFEL L O CHEREOBRENEEL 25T LAt
FRR I3, RIERAEIZEI L T, cochleostomy 7 7 o —
F-HEH T VEMP (vestibular evoked myogenic potential) 3
LTHha) y FREBMETTHHXE<BDLRIEZ L
»5, EMRB7 7u—FOLRHEBREDBTR LU
FVWDY R EBRETILEINTWSY, bhivbh? b
FWH7 7o —FERESRBFOE» ORF LIEER,
BRERBRETEIET 70 —F TENRZVDHOOD,
cochleostomy 7 7' & —FfEf Tid VEMP O R IME T 233
Bl (B4). FIEBEORELV S ALLDEME
T 7o —FRENTERBERTHD LZS.

MERENECHEREICSIT2EFAK

WHERER I UCSEAMELT, BEAEHI
BHERE N2 RTHERELNRITI — oy (%
MTFTHic EAS OERRIIZE TIX, EAS £/ TORR
BEAKIBICHEL TR Y (BMERMOEZEEFEGH 50% L
LX), TOFHELELHENTNERD~N, FHRX
NIcRE, BARE, R MRERRENSEIET
Y- HEIIERETH D55, HEDOBLERT DR
% Center for Evidence Based Medicine @ grading system
ERWEZEF U ROV R TFRESHN TR LY
Ea—T%, REHEFINCEL TGREOATAT & &
L 2%0FRENEDONTNDY, ZHEEMETHH



8 e

0.16 -

@ Round window approach
9 Cochleostomy

0.14 4

0.12

0.10 4

0.08 4

0.06 4

0.04 4

Corrected amplitude value of normal side (ms™')

0.021 L 4

y . V- §

v T T L . Al T T 1
0 002 004 006 008 010 012 014 0.16
Corrected amplitude value of CI side (ms™")

0

B4 ATHE#O VEMP B XL CRERRRE OUk2 XY 51H)

- EHREEK #i132

60 -
% @ Round window approach
?;_; 50 1 € Cochleostomy
=
=
s
E
=
T
)
2
3 304
o
s
2
£
z [ ]
i ¢ L 3
g °
E 10 4
5
=
0 T T T T T N
0 10 20 30 40 50 60

Maximum slow phase velocity of CI side (deg/sec)

cochleostomy fiE 7] © VEMP (vestibular evoked myogenic potential) ® RISE T 23388 & /. iR BEIR IR EE 12DV T cochleostomy

IR, EMET 7a—FER L bRIERRITh TN,

80

ANl » A%

oFAN3H B
BaFEANG6r A

5 67-SEERTMWICHETLHEE T TORRE h=28)

(k6 X v 51)
TR (AS), BEUMIH (ES), BEFERENEMAEATLA
E (EAS)

BOWERRAUIMEAEL DD bOD, BRLEME 64
AETH®EL, & ITEE T ORERARRCEL kit
AT EPHEINTHS, ¥T7Vy7—MAETHE
R RE LN TN EY,

B, BXBCBI>HALEZIEIERBEITON
THRIEL TN, ARFITH, FAhE 64 A THEF
T 50% ORERAE 2 G T &, HAEOERICH KE
Ay MBHBZLBHERTETNDY, BEERTH
bhiz EAS B 8 flic oW THRE L iR T, EMA%
OMEIZFANE 1y A TESHE»LEEFHE TIEE

o (WREEs)

mEAL LS A% (EAS)
p®EAN3 » A% (EAS)
BFAN 64 A% (EAS)

HEHERT) HBHTT) XREET)

6 CI2004 0AREHEICBITHEME (n=38)
(>cik 6 & v 31H)

40dB SPL EL R & 72 v +43 7 S BB 238 /29, 67-S 35
#d D% CI12004 AWz, BT LS T TO AS, ES,
EAS A J15: T OMEHREDOFE R TIX, EAS S 23 ES 126t
LTERTWBHFRALNRY (K5, 6). Z O
BRETLV DS T TEECRED SN, £E1 R TER
REE LTIREANE, HENREHTHS 3y AEBTTT
CRELUFEL TV, FHEEROBEENTIED D
B, EERICEFENEZAT S 3HlIzonTOEBRER
RERRAROMF TH EASIT L B RERAED U EN B D HNT
BY, EASH L VIR EEREICER TH 5 WhEtE %
RELTNBY,



