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During the mouth-movement matching tasks, the deaf subjects showed more prominent acti-
vation of the left planum temporale than the hearing individuals. During dot-motion matching,
the deaf showed greater activation in the right planum temporale. These findings suggest that
cross-modal plasticity isinduced by auditory deprivation independent of the lexical processes
or visual phonetics, and this plasticity is mediated in part by the neural substrates of audio-
visual cross-modal integration.

These facts constitute evidence that the operation of a cochlear implant for prelingually
deaf children should be started as early as possible.

First, however, it has to be determined whether there really is a positive correlation
between the degree of hypometabolism and a good cochlear implant eutcome in postlingually
deaf patients. If such a correlation is confirmed, an FDG-PET study before cochlear implan-
tation can predict the prognosis not only for prelingually deaf children but also for postlin-
gually deaf patients.

Initially, we estimated the auditory cortical glucose metabolism of the postlingually deaf
patients at our hospital, using SPM analysis. The result was the same as reported by previous
studies, namely low glucose metabolism in the auditory-related cortices of the postlingually
deaf patients.

Incidentally, in postlingual human deafness, metabolism in the auditory cortex was
significantly decreased after long-term deafness [2]. [to et al. [1] described that the glucose
metabolic rate in the auditory cortex of patients who have been deaf for a short period is
nearly normal or slightly decreased. On the other hand, patients who have been deaf foralong
time show decreased activity in the auditory cortex. [f the period of deafness is long, e.g., over
10 years, the primary auditory cortex as well as the secondary associated cortex will exhibit
a low glucose metabolic rate [1]. Similarly, in postlingual human deafness, glucose metab-
olism in the auditory cortex was found to be significantly decreased after 8 years of deafness
[2]. We assume that the ability for cross-modal plasticity declines with age.

However, it has been reported that in adult deaf animals, metabolism in the auditory
cortex returns. In adult deafened cats, glucose metabolism was significantly reduced bilat-
erally in the primary auditory cortex and the temporal auditory fields 4 months after the
induction of deafness. Eventually, after 33 months, these changes disappeared [15]. Cross-
modal plasticity of adult animals may differ from that of humans. Alternatively, this difference
may result from the use of statistical tools such as SPM.

SPM is a program developed for the analysis of functional images of the human brain.
Caution is advised in the use and selection of controls when utilizing SPM [16], and also when
considering the results of reports because there are some previous FDG-PET studies that
compared the brains of prelingually deafened children with those of a control group of
normal-hearing adults by a t test in the basic model of SPM [9, 11]. Analysis should be
performed under age-matched conditions, and sufficient numbers of control subjects are
needed to ensure the validity of the obtained results. In addition, when controls are selected,
only subjects judged to be healthy after a careful neurological examination should be included.
Occasionally, there are some regions showing a decrease of regional cerebral glucose metab-
olism in SPM analysis that is not statistically significant, while other regions show only a
minor difference that becomes significant, however.

Our method involving 3DSRT aimed to overcome these faults of SPM. SPM was effective
for the statistical analysis of regional cerebral blood flow (rCBF) changes, but a lack of suit-
ability for the quantification of rCBF values was noted owing to the positioning or selection
of the ROI, an essential step for the quantification of brain images. As long as ROIs were
manually selected, the obtained results fluctuated considerably with subtle changes in their
positioning, and it was possible to overlook important information in an area in which ROI
had not been set. Caution should also be taken with regard to SPM in that it is impossible to
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evaluate the rCBF when the blood flow of the whole brain is decreased. In cases with a high-
blood-flow area, the normal-blood-flow area will be considered to exhibit a low blood flow,
leading to erroneous results.

To perform ROI analysis of the brain with improved objectivity and excellent reproduc-
ibility, 3DSRT, which is fully automated ROI-based analysis software for the brain, was estab-
lished [3]. In quantifying rCBF or cerebral glucose metabolism, the radiological activity count
cannot be adapted directly from 3DSRT. Among other things, this limitation is due to differ-
ences in blood volume or in radioisotope (RI} doses between individuals. However, in quan-
tifying rCBF by using SPECT, simple procedures such as the Patlak plot method are available
[17], allowing for direct rCBF comparison between individuals. For measuring brain glucose
metabolism using FDG-PET, however, the procedure is complicated and invasive. Therefore,
we used the RI count ratio as a reference region in the semi-quantitative method. Thereby,
we set the primary visual cortex as the reference region and compared the RI count ratios of
the primary auditory cortex and the primary visual cortex between the cases. None of the
patients and control subjects had a cerebral disease or visual disturbances. Using the newly
developed method, we could compare the cerebral glucose metabolism between the patients
statistically. In addition, the previous results of FDG-PET study were confirmed.

Setting the primary visual cortex as the reference region and comparing the RI count
ratios of the primary auditory cortex and the primary visual cortex from 3DSRT between the
" patient and control groups has proved to be a useful method. In contrast to SPM, which
involves statistical analysis, our method allows for quantitative analysis and indicates the
ratio of difference. Qur data showed that glucose metabolism decreased in the primary
auditory cortex of the postlingually deaf patients, with a duration of deafness in patients
ranging from 1 to 30 years.

Additional effort is necessary to overcome the weaknesses of SPM. SPM requires spatial
normalization to align all images to a standard anatomic model (the template), but this may
lead to image distortion and artifacts, especially in cases of marked brain abnormalities.
Person et al. [18] aimed to assess a block-matching normalization algorithm in which most
transformations are not directly computed on the overall brain volume but through small
blocks, a principle that is likely to minimize artifacts.

Conclusion

The two statistical tools indicated that glucose metabolism decreased in the primary
auditory cortex of the postlingually deaf patients. Our results show the same pattern as
described in previous reports. Our method involving 3DSRT has proved to be useful as it
enabled us to perform quantitative analysis and can indicate the ratio of difference.

Functional brain imaging is an indirect assessment that evaluates the cortical activity by
rCBF or metabolic changes. Moreover, the assessment requires reasonable number of control
subjects. In view of the obtained results, we should keep this in mind at all times.

For determining whether an FDG-PET study before cochlear implantation will contribute
to predict prognosis, high numbers of study participants, individual comparison of patients
and controls, and detailed evaluation of the correlation between the degree of auditory
cortical hypometabolism and a good cochlear implant outcome are needed.
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Evaluation of the clinical anatomy of the round window membrane using cone-beam computed
tomography (CBCT)

Takahiro Nakashima *, Tetsuya Tono ** Takumi Okuda ™™, Keiji Matsuda ** Minoru Takaki ¥,
Tamon Hayashi *, Yutaka Hanamure *
* Department of Otolaryngology-Head and Neck Surgery, Kagoshima City Hospital
o Department of Otolaryngology-Head and Neck Surgery, University of Miyazaki

Understanding the clinical anatomy of the round window membrane (RWM) is important in the era of
implantable hearing devices. Cone-beam computed tomography (CBCT) is used for the evaluation of the tem-
poral bone. The quality of the image obtained by CBCT is almost equal to that of high resolution computed
tomography. The purpose of this study was to confirm the efficacy of CBCT for the measurement and evalu-
ation of the round window membrane.

Fifty ears from 37 patients that underwent CBCT in Kagoshima City Hospital, which had well pneuma-
tized mesotympanum, were selected. The width of the RWM was measured in an axial view. Angle A and B
were defined in order to evaluate the surgical approach to the round window niche (RWN) and RWM. A tan-
gent to the facial canal through the roof of RWN, a line through the floor of RWN and the base of suprameatal
spine, and a tangent to the RWM were defined to be lines a, b, and ¢, respectively. The acute angle between
line a and line b was angle A, and that between line b and line ¢ was angle B. )

The diameter of the RWM, angle A, and angle B were approximately 1.55 mm, 25.7 degrees, and 31.5
degrees, respectively. A statistical analysis showed that none of these dafa had any correlation with the age
or gender.

‘These data were consistent with that reported in the literature, in which the distance was measured by
histological procedures. The figure showed that angle A indicated the range for the opening the facial recess
by a posterior tympanotomy and angle B indicated the range of the direction to the RWM. The data indicat-
ed that the direction from which the surgeon could completely identify the RWN and RWM was relatively
limited and the RWM could not be observed from an oblique direction. Preoperative CBCT provided the sur-
geon with useful information for ear surgery, especially for placing a cochlear implant.

Key words : flat panel detector, round window niche, posterior tympanotomy
HXE—T—=F 759 "RV FAF7 %, BEBNE, HESHEIN

RNEE BIREW I RHEEIZTCBCT % 51T L7 37HERIS0H %
AEDHGAAZ I TIEHEAFEBR ORI, WHFR WHE L, BREREICTHFEREEELZEZ A,
FELOBRBEHOEEMEIBEL TV 5, BT 55mm Th o770 F 7o IBEE/NE D roof




B, WEEOCTRE 239

LIRS~ OB (2). B LHER L WEENG
EHAHAES (b). BLOBEROER © 2RE
L. B (@) () RO (b) () #aTfaEesnz
NAA BE3ahsE, AAIX2.7° . ABIX31.5° Th
-7 .

A REILEE QMBI & IEARETH - 72
5 A FLZEHI BT B R L - BRI B R IR T X
ZEHE, ABILE LRSS ABEBTEOREL &
LAOND, WEBEREHRT 5 FMIARESNL S
LB EAEOREICT L CAIOICHERE NS Dk,
NS ENZENKE T EHbA o720 CBCTIHHEE
3 B R R R IE T E & Bz,

T &I

EF BN ERAER I LT, cochleostomy inser-
tion & ¥ b round window insertion % #®iR$ 5 Z & T,
ATIHNEEBFAZOBESTHIEIPEEENSLE Z LATR
ENnTwaBY, F72, vibrant sound bridgelZ BT 3
round window vibroplasty? 7z &, W ZEE MO BEER
FHOMRIIEEEZEL TV5, MIREL LTOES
RECTEISRERFMIIBCTLEATDH HH., WFEL
EHEEG2EL 20IiE, BEERIICEHR L kgt
BHEONAFRITRCTH b —FH Ty & ZHEFRIE
BEREBETOFERAEISRESN TSI Y E—LACT
(IFCBCT) &, WM B L BRE L RIECTEDHEE
CTRELZVHMBELZEEZEPIFE LN, EEORATA A%
EICFORHR B 2 TR < 3 RTEB S BESI/EHK
T& 5, SEHRAEHMATOMF BEHOFMZBIT 5
CBCTOHE A Z e+, MFBE, BLURESE
BT IC BT B IR BHEFIC OV T ORI 24T o 720

& EHFE

2012 1AL 4 AEFCOMICERETNIRREES
WENERHC C CBCT 2 Hid7 L7266 61 131 B0 5 b, MF%E
BB IR IR S R S W3THIS0 B RxfsRk & Lz, B
HE166121 B 21 F129H ., FiSiE 9D 78 TH
o7 (1), EAIZ., EHE WHRE. /N EEERE
z&t) 15H. BUPER WREEE&t) 145, #
B (EE. BEHDHVIRAMEEORE) sH. v
W (Rzm— b ALY NEE D) 8E. HEE 4 EH.
SHEMESIEZEIL 1 B TH o 720 EBRIER & 1B E 44
20FIZDonTIE, BEE, 5V EMNETHHEEL
hE EICHREHGREOBENE R BIR L2720, 508
FASHIEIESRIER T, BMIET X 7T B E 2o 72

18
16
14
12
10

e B e )

il

’%'““ Q%. g 0§% S @’%*’ S gﬁgf
o o
&‘%‘% % % %

QN

B A

MEMCER (B BLUBE B) . flllcEReLviEr T 7
TR Yo

CBCTIZE ") # BAEFR D 3D Accud-tomo F17®% Fw
770 WEEBATHITL. Ny FLA M, Ay KXV F
EF U UVA N CERRZEE L TKFEE R OM line —
30° B LI LT, BETIZOOKV, EERIZS
mA & L. RERRIZ17.58, 360" EiEL TESN
578 DWRETFT— ¥ #HBY 7 b (i-View®) THEEER
L. BHACBT. BUZENT. ZRBTo 3 FROBRER G5
770 BALVEBIE60 X 60mm. K27 LIV Y 4 XX
0.125mm & L7z,

AT CE BB, BRI, IR REE, 4
BNEERZEL. BERPMEOERELIRFRERE L
DEFRBORIPWMEBRFEL LTEMNILE (H20),
KT, WA BN D roof 7 & EEEAERE~OER ().
BLUE EBES» SEEMEE2E L TRFBIMED
EMCELER b) 2REL. Zhid. FLEBIB
IR TIEE RN & 5647 L2, FATHBEMEET
THEMEEE L ICRFEMEZBEL S 2R HH
ERLTVD, £oTh ZO2ROEROBEAAIR. B
FHELHERL T roMEENEEBEL S 25 L
Ehzohn, TOAEZEILAE (M20), 2512,
WA REIIXT T 2R () 2RELZ. fROER (b)
LER (o) ORTHRABRIMIBEREHE)» LR
B, EEBATES S RCBEEHOAEL L 52 5h,
COAERENILE (K20),

PEDSHBIZOWT, TRENROFMELS . FEi.
TR E OB OHEBERICOWTHEZENRFT 2T o
720 EHEME & FEHICOWVTIEART < VIBEMHERE.
SHIME & BRNC oW T Yok A v b= — BRI E %



240

2 HREEWMALCBCTERICHE T 5 R4S EHH o FHllE

@O ELB o) EEMRE RE). B4R (Ad2VE) REOM), @ EfftaBL bl
TORAAETRT. @ EMbBIY c LZDOWABERT.

Fviz, M2 #MEHDH %o Proctor &% ZEBRPBEICDOVT,
FHMER ED7— 53 vwbon, BEFNRMDEZ
& =
IR AEILL 23mm A 5 1. 96mm T, FFS{E 1. 55mm A ()
Thoto AEARL3 #539.6° T, Hifiid i ,
25.7° Thotzo £7=. AEBIF16.3° »544.9° . 40
FRLEIZ3L5° Thot (M3, 4. 5)o HrDF— B e >
5 3 LR FRATRY £ 5 107 — 5 O 5 & 5580 o [ 558, i J:L
Siize BHME & oW T, SRONRERHICE 20 -%“% ...... PPN i
WCHEEMERIICAEBIBIRIZERD o 72 HEITDNVT 15 . =
3. RFEE. AABLUCABORIMERSE, KD 10
JEIZ Z 2L 56mm & 1. 54mm, 26.1° £25.7° . B . ,
£1832.4° £30.9° Tholz. MErFMNREILTHER 0 50 100
EERD LN ' i (5%)
z = B4 f5AOWEES L UZOHOWE
WAEBOWRBHEORHES Che, TTER Lk (e, 87 toROVEEERLE @EM.
I 2= (mm) #B ()
2.5 50
45 8
2 40 -
35 -
1.5 30
1 25 -
0
0.5 ig
0+ et ey I 5
0 50 C100 00)..,530».,.150
R (%) S ()
3 WM4EBEOWMEEDL L TLOHMMTHE E5 ABOMEMESLTZOHENTH
R (mm). HENCER () %Ly EMEE 7Oy MEMCISERE ). MEICAEI (B) L0 ENER 7Ty

ML (REED, £/ ZOFMNTRIZERRLL EHD, FL7z (MEM). 7, ZOMOTRZRRFLE: BAEM.




FE. i WEEOCTRR 241

TEHLLEBHL TS, Sub? ZMBFNICINERE
FEHELTEBY .. EHTRICERR < 1.65mm & HEL
Tw b, Takahashi 5% IZHBEHFHIKEREZ I ¥
— ¥ — T AL TIDEBEEERL. WBFEHmOM
PRBRETCHRALZIZAT, ZOREZ1.76
0.10mm & HEL T 5,

—7F s CBCTIZ DWW TIX M BRI R G A%
FELABENL T3, Guptab® BZEEBNO42EE O
AMEEIZDWT, mBAE L Tmultisection CT & DL
BE %272, CBCTHEEICRYI oL LTWh, 72
ZLZIZTHWSRCBCTIZTa by 4 7T, EER.
FEBTFLIELREEN, A5 AHDH00IZESH, B
TEiE LT\ 5 CBCT Dt 4 COME Tld v as,
FREROBETTTIERDIVFAS A4 ACT & b5
F/MEEDH B HMETAWEEICEELTWAZ L
Wb, #DOHDin vitroB L Win vivolE TALE
MNEDFMP NTHNEDOBBROFHMICE T 2 #E" 1
MR ENTHY, CBCTIZ X 2HEHE B, AHEEOM
MfELZ HICHETEAEEZEZ BN,

CBCTOBRELANVIEEZRELZWIHNETS
D, CTHIECLZ2FTHROERPTERZV D, FEFH
TRHMICK35H 2772070 £oT HBElICX 558
#£3B & Fpartial volume effectIiZ & BEEZEFEE L 21T
WER OBV, TREEZRZNESD 1R VL L
Td, BEFISRCED 2RIV, T42H50.25mm
PRBELDALILEND D, ARETIETFEHE=SDE
1.58 £ 0.19TdH o720 BIBDSud DHEY 131.65 =
0.21 T, MBFNEHMEICEWEE ol ERICED
BELREHNTH 5%, FHMEBREIE 2 K7 B VRFHICHZ
LTwa EBbh, BERFEMOMEiREL Lok
BELEBEZHEL TS EBbhi,

CBCTORIFmD—212, MW AEZICIDE B2 HEE
TERIENFBEITONS, COFBLETEGIIEZEORS
A ZACEERAFEOFEUPTRETH 5. ZOREETFIH
LT, WEFICHET2EENEEZ T, FEOHST
BRI X ) BEOFE TR o 72, FLEHIBAMERIZE
BB RN % 61T L 2B, B L ISR 80
BEDroof i LIMF B TR T CHIATS 25ES. A
Akbtbzohd, EBEOFEHRCIRIOAEOHBENT
ks Z T RFBRERTHEATICLOOFM 2 T 5
T L BT, REMOME XA A DITITPRMNE T
BT B B Ebhs, ATAEFEHIZBNTIE,
% % 2 B AT 12 T facial recessZ B L - 8
cochleostomy insertion # {73 5, W EMNEO

roof A # MEFOHLMI LT, WFBLI VAT HICHE
T 5, B facial recessit 2 mm Pl EDIE% Dlo TR
THET. roof DM FIFER LB Vve L L, FEICEHEEM
FEEBOTE - THPEBNEEELHERTLO
PHELFICEBT A X DS, BHIMEIZ13.3° 2
539.6° ENTJI—TaVhPKEV, BAININE
&L BohFasys LrREENEOBENTE 2N
ZELRY, ATAEFERHICBNTEENSLELEbR
%o BEEDEREATLANE Cldround window inser-
tion2F F LW k3 5HEY LB H0% MEIZHIR
5 cochleostomy insertion # RIRG EH 2 B L WEE %
BE L CERICEOEMRISLEPD Lz,

ABRE LN ELS RZMABHEHOLTAETD
b0 ALHEFMIIBNT, BEEXFAE L CERLE
AT AHFmE, BEHEISOHFMI Y DBFREEYIC
b WMEEEICHT A AMEL IEMEICEHIT 5121
SRTTHEHUALEL 25720, ABRIOBAAE L
EBHZAZEIEMERY, LHALRDS. A BITHEMIE
THECEHITRETH ). WANCEBROBAARE 2 EE
THEEMEE LTCOBKRMERS DL LEbh s, fiz
L ABAKEWIE EEBIFAFAIINT 2 W4 BEO
BTAELREL. IVRFREBELL TV LA
EENB, =Midround window insertion ¥ 5 F Tk
BERRERTH 5, WEEEOH L ATREEROE
AFEIZDWTIE, § T2 Takahashi 5 2%, 4&
AxHGENENE» > I v Y a— % —FiT L, WER
HICHT 52 ANTABEEBBFAAEL31.9+3.6° LHM
LTwb, ABIZ3L5" THERIEBLTEY., BEE
ELTCOFEAEER»D L2V WIhOBAEICZLA,
WERZ O SEET KD 2B WIEHSZAHIR 2 5
ERICRLTEY ., BEEOZEB IR B/ O roof
BIDlipiaLE TSR T ENFETHLZ L
AEHTHBENRS, T, AARM. 15.3° 25
44.9° EEAZEDPKE V. MAZ T, BEENEDroof
MZOLp DERICHETOEMAZELD . EBROAE
WBWTCBCT DATRIEHECE O NS 7F— 7 OB At
BVl Ebhb,

BHEME L FERIC oW R IGAHBEERLZ L TH o 720
L2L. CBCTREM THATYT 5720, EEHO/HRIZ
W HARELREAENS . NRIITEENBHAVEF
NTWiV, BEREIIOWTIE, Sub? FALEIC
DT HMOERLEN LGV EEREL TV A7 A
EOFHlicoWwWTid, AEEEOREEE ELOFEE/NEH
TRMDOER & TR L 2 EN2 RTWEEND 5. AL




242

JBOCBCTIZ L BEHINEATEETH B A% RF T REZ /D
JRICHRE UL, A & Eim & DI S A D BEN D
ROLNEDPS LR,
AIHBBESDOIKR, 4 77 Y POYE, EFEHO
BIRFENE T 2 EBEFM R & ATAFEROE
BRI, BEEARSOBRFELH QM S HICEE
BEETEERONE, SHONEIIENTHNEFHE
TR BNEIIE TN T b o295, ALHEFH
MfTICH 729 CBCTIC X AATRTEHE L, EHE A DR
BERZEETHIRT, bIRERENTERRT -7
eWFEIZREL) B0 LEDbN,

¥ & &

CBCTIZ &k 2 ERFEOEREHNZ, L ICALH
HEFHOBE» 05 L7z IBFEBEIIOVTIZARZD
M7 — 7 ERRFOEE 2 Y, BYEEBd
Nizo MFRDEBLCMERECE LT, MFICET
ZMEDAELRELFHIILEZ A, EiE5ICER
e BAZENKRENT DR E NIz, CBCTIC X A478T
Bz & b BESERIGE. ATREFRRICBT2HE
HEBLUEBRBAOHSEOEEIZBVT, MiHFZE
wRMHEREBONE L Bbhi,

ARE L DOEE X 2012410 H 5222 [0 H A B R F KB E M
WEE (BB [T TOE L7,

ZE

1) Skarzynski H, Lorens A, Piotrowska A, et al.:
Preservation of low frequency hearing in partial
deafness cochlear implantation (PDCI) using the
round window surgical approach. Acta Oto-
Laryngol 127 . 41-48, 2007.

2) Sainoo Y, Takahashi H, Kumagami H, et al.:
Japanese experiences of the Vibrant Soundbridge-
Round window application. Pract Otol (Kyoto) Suppl
132 © 78-83, 2012.

3) Proctor B, Bollobas B, Niparko JK : Anatomy of
the round window niche. Ann Otol Rhinol Laryngol
95 : 444446, 1986.

4) Su WY, Marion MS, Hinojosa R, et al.:
Anatomical measurements of the cochlear aqueduct,
round window membrane, round window niche, and
facial recess. Laryngoscope 92 © 483—486, 1982.

5) Takahashi H, Takagi A, Sando I : Computer-aided
three dimensional reconstruction and measurement
of the round window and its membrane.
Otolaryngol Head Neck Surg 101 : 517-521, 1989.

6) Gupta R, Bartling SH, Basu SK, et al.:
Experimental flat-panel high-spatial-resolution vol-
ume CT of the temporal bone. AJNR 25 : 1417-
1424, 2004.

7) Monteiro E, Das P, Daly M, et al. | Usefulness of
cone-beam computed tomography in determining
the position of ossicular prostheses: a cadaveric
model. Otol Neurotol 32 © 1358—1363, 2011.

8) Komori M, Yanagihara N, Hyodo J, et al. : Position
of TORP of the stapes footplate assessed with cone
beam computed tomography. Otol Neurotol 33 © 1353
—1356, 2012.

9) Husstedt HW, Aschendorff A, Richter B, et al.:
Nondestructive three-dimensional analysis of elec-
trode to modiolus proximity. Otol Neurotol 23 . 49—
52, 2002.

10) Trieger A, Schulze A, Schneider M, et al. : In vivo
measurements of the insertion depth of cochlear
implant arrays using flat-panel volume computed
tomography. Otol Neurotol 32 © 152—157, 2010.

11) Usami S, Moteki H, Suzuki N, et al. © Achievement
of hearing preservation in the presence of an elec-
trode covering the residual hearing region. Acta
Otolaryngol 131 : 405-412, 2011.

12) Takahashi H, Sando I : Computer-aided 3-D tem-
poral bone anatomy for cochlear implant surgery.
Laryngoscope 100 : 417-421, 1990.

HCEf 25% 3 B11H
SSCZH 2545 H 4 H

PIRIEESRSE © T802-0846 MITBRIERBHIMBER20-17
BRBH R FRERR f 8 £




Audiology Japan 56, 178~186, 2013

HIRRIC B 5 B R R O R
—THERESCIR L ¥ & — | DML SHi—

EARSEIL-Y, BT, ABHE?, M) Lhwa?
WAL, SEEERT'?, HEEEY, REE
VIR SR A - MBI
VEIGKZELNIRRE BEEE ey —

BR: B ASEFBHERRE ERETBLYy— | 13, $EE - ZoBEESEEETs
B —ZEEMTH D, Ry —iF, ARIEOWTIE [HERBEEAZ -7k
Y H—1 BORBAINETXTOERBLIFEI, BHEOEELHED S LEITEF -
AETHIZLEZBMELCRES L,

HIFE TR, [HEREEA ) —ov b vy — | FEBRROEMNESRERE, EE
BFEyy—, ARBEERE SHTHEERZELBREEETLIZLT 27—
=7 refer HIERE E DT, A7V -V 7 REBRBOBRYBEIEDHER LEFT~D
BITABYATARRELLE, SOYAFAILD, 20105 52011412, 1614 O
WIRZ BERERBE~REA Lz, € U CHEEERE L EEDE S 2082000 [HIE%E
Y —] TEBERBTAILNTEL, [#EIRL Y —] 2F.0E LEBRED
HIERTIEY AT 0L, AREPSEZHRPICELIBEIRO—EFTNVEEZ, TOREE
WEL.

—%—7—F—

ALIBEETE EE, HAEBEEX 7Y —o vy —, BlETEL Y Y —, SEERBTEY AT L

Lo

FARREEA ) = v FEEOE N L ) HEE
ROBHBERATEEE 2o7z. BHRRICABLT
BHEBEAHI KD SN2, BEETE—EOM
BEBECTSENICEFIERLTV2005BIKTH
59

BIFRFEFHMERET 2HER L, k25
ALBHBEORERERETHY, T/, HERSD
ATHEZ I 2HEEMERE LR - SHEIIBRSTES

BIFEAE— O L U CRERES oL

#oTE&7, L2L, BREGERIESET T
SEETH L0, FAR—RARAY v 7TOHP
BEICHEDH 72

BIZ, MEERXPALARE 2 Eo&EHICE) S
B-BEZBO-—-ZXPFREY, PREBOBKRICE
WTHLELZ2EVWEMEILEL oA 22
T, 2010464 A, A% v 70OWEZIT», WEWRK
B SIEMEALRICEHIEIR - H~0BEBRML L
T [HEZEL - 2FEBEL, EAOALZLT
EEN T 7 OEICE D Lo/ RHEOREERE L L
THEEZRBA L. 2L T, 20124108 1 [#EHEX
Btry—1 i WERREOTRZELMO—DL
LOBAL, BESEREIRIUMLLEBLH
BIHERZFTEL, ERBAR, BEBTE V2
—, HARE, BESER UHhEUYT-Va Ui,
MBEAR 2 EELCHET 2HEMANLEEL
oo (RSB LYY -] 13, BER - ZoRER



B IR o BERE TR E 179

BEEY, EoF—FHATHLEFEL TWL
CEEEBTACLAEELL, V¥ —-KE (BER
RERFEHMEREE BHEGER ROHE), HEAER
K34 ChNREmIREM24%), SHEBERELS
%, BHEW1% EHLIAPEBESRTWE, 5
W, 4BMATHERENTEY, ABETHE~B(1)
/NBEEBE SR ER OMIC, QR ABEESERER, (3)
HERBEE, OAMEREEED 5. HEEME
e, SRR - HEEU) B IREZII LD, RE
R, #HE, TEEEZ IR LIERIRERTHE
FHEToTwA. AMBEREETIE, MR CHE
R-BOFEFRIVNYIVLEEELLSERELS
DEHMHBEEEORF LT v T2 HE LB
EEIR{T-o>Twh,
(HAERBEEA 7Y -y ey y—] b [HHE
FEE V-] BTN O ERRMBEOMET, =
NSTOo0ey ¥ —HERMICY Y7L, BERED
PR L BBREIBEOKNIEBESNL, &H
IS ST R CHEBEIBFEBR I TS
A, COBBARD FLARMEr2HIICELH
BRIBEO—DOBLEER S,

SHIZ, BWRICBTLANBHERICE S BE
ROBHHER - BEANOBERESBORZEIZOW
THREZMA®RET 5,

HREFHE

HIFRE, 2009 CHERBEER ) -2V rE
# % AT L2010 2 S ARHHEE Lice @R T o5
RFkVOH 5 EFKEHE A0KR) PEEICSN
L, 20000 A 7 ) == U FREEBER S5
D86. 9% LIFFRICHREI L, 20114F 121391, 2%~ L
Lize T2, ARTIX, 2010E & W FHAEREER Y
NV FEEFLBITLT, A7) -y IHRER
SZRESLHERERER S F0 AL R o HEE e
TEHEETH [EHERIEVAT A ZEMHL
7o RV AT ML, BEF, HREGERERERELZ I
LHOBRHNSHROBERT £ v & —/NERERE
M, ETIHRERZ EEBEPLOBERSIATY
5, M1 EBERSTBI 27 208EERLL,
BAREICE, @EEBREXEIV AT G TERV—
M INICU v — + ] [/ARE A RERAL— ] 225
2y, [MERBERERX 2 ) -2V T vy —] &

NICU JL—h INRERL RS L+

(21 () |

P34

G5 (-rneaey

| !} 2 (BRESIRESER:

B

7

& | (cxeesaem | [ seszen AzRTay
! 5 {ESAYEERYURGE (BARFERERUER (ESREFLENERE
i‘ [ j:H22 HARRN FaEsh
o | 1 |

v v v
( BEEN ] 1 FEBE ] { FEEN ]
(BERE04-) (BEREYL-) (EETRT 5

1 ERESBERZREYATL

W—rOEAZE LTHERANEHREL, FICH
BRF— % % —HFEET 5,

[ERV— 1] Tid, BAERER?» S —KREBER
MAERME, —RBERERE S CHEBREEZE
P EEEEE Y] 025, [ERV-1] @
A7 Y ==y FHER, BRNOLG IR k40
Mk DW, BEEHRS (OAE) OFAEA25MHET,
HE ABR OFEFISHETH 5. —REBRER
B, Bdb, BF, BEE#SBXICE KR BRic2
Mgk e, BRIICELSART A TRELZ. —KKE
BRETIRBEERERS (ABR) L EHEM—ERE
2179, BEOHEIZ, TR 30dBuHL BLT 2
EEEL, FHS L IZFE T 40dBnHL DA k13 8
BREWELC [HERERRA ) —=vrwr s
— ~NHET B, RETE, —RBETHELIEEL
HELZBoHL, ETERE2s8ET200 1%
FRHBORHICHEEERERZZTLILE2HD T
W3, TREEREREIE, BEREORERET
HHBRKRFEFHREREEN e L, ZKE
BWRAETIE, ABRZEICH 2 T, BOA, COR,
DPOAE, ASSR %z Yok EL ALY TE
¥ L, Auditory Neuropathy %2 ¥ &I WA
REBRANICHET %,

(NICUWV— b T, NICURBRKE X &R
BICEBTHAZYY —o v FRETHETH L,
“RHEERERRL T [EEXEr -] KE
B, INICUAM— ] ORZ ) —= v 7#gER B
N8 PFORERTEY Y —&Hifk CHE ABR %
FHLTWE,



180 Audiology Japan 56, 2013

[ANERRERLV— ] T, DEHERBE
LR - BEFZ YD, BEREREZET
(X ELryy—] KEL, Z2TiE, #BOD
RHEMSTHHRERZ Z2 088 sy —2

PRET, FEREER 7 ) == V7 RERBAR

RYSBER EPBEEENL, [ERV—1] st
D= T, ZKREERERE~NEERM S
Bo ZhE, INICUV— M) BHEZEENLY
A7 REHREL, ZWHEBRERE CARITFET
BUEND D EEZIAERTH D [DERRIE
fiv— Ml iCowTid, HREFLEH» o %8H
FTCLREWD, BEPOHET COr 7 20E
IFHIZE2EHBPE L2 TH S,
4ENE20104 1 A2 520114128 £ T 2FMIC
BFEATHEL, [ERV—-F] KR T—KHE
TRERBE~NBA S N2116% 5 L U8, [NICU L —
MOTANER - REMLV— ] S TEBKEE
FEHHER KT REER B S Nz468 % fi 1
FI61EENEL Lize CHONBOREREEE
LEBOBRBIIOWTRI - 770

5] 3

1. EFRSHEREY AT A
EiFESHBEETEY A FA0 [ERV— M 12
BwWC, [FERBEBRAZ Y -7y y—]
1, 20104F 1213564, 20114F 1213594 D &EH115% @
refer HIE B &H % —RBERERE~EAL 70
LT, —KBEERECEEZEH I 6VA2E
PLRBERERHCH2ERRFEELMERRR
EBIEGER~BA Lz, Z2LTC, 4 H - FEOREE
KT HREEEDREYER, WUEBEOREE
BWFEOWLITAZ [EEXZHEY Y —] ~NEAL
720 20104F L 201 1E OB EEFH L 212, 17TAOHE
EEELIZRL.
THERBEAZ ) -y 7y sy —] Er—1
FRLUN, refer IZDLSBHICEL ROERE
—TEHTEEDD L. FEHEY LOHEELRH
Pl BEICELRES AR 22028 T L E
b1, ERDYSBERE T COFREN%20104E%E
BOFHI8.61H (2~113H) 2 52011F X EH
13.54H (5~53H) (M3) KHEMTLZLHMWTE
7o

HIFELHERTEY ZFAQ [NICUV—} ]
[NRERERILV— b TlE, BADPERFREE
S BREEARER 2843 h, BEEZRCL2
AP EHRE ST [EEXEE Y- T
BE BB L. 12AOERER 2R LA,

(B Er Yy —] CTRELZRBLALEOA D
WEEEIEOENONERIE, 201060 1 A 5128
WHAEL, TERV—1] 28BLTEASI AR
F1IA, INICU v— b ] [/NERE - REEEF L — ]
EREL THAINLENT ATh o7z, 20114 1
Basl2ACHAEL, [ERV—T] 28HLTR
MAENFRBIT6A, INICUV— ] [NERE - 142
fiv— bl 2RHEHLTBAINZRESATH- 72
(B4). 9 N0 [HEZFEL Y5 —] PEZZEHO
P HENTIS9E (46H~365H) Thol
2. BEFTEYY Y -0BELER

(BRI EY 7 —] OEEFERELLT, 29 A0
20114E 1 AH 512 OZFRRITOVTHRE L,
HE P OZZA305E B - 72 BRI, BESICHE
T 5ZZH192E, NTHHICHET 2 5%2 57150,
BREPHKTORZHBETH o 72

AD0H, BEPIVEEREEL LTHMSRE
BRIZLUATH o/ LHADWN, IAFFEEPLE
EHETHY, SEETELY I —NEZTHEISTF
B H CHERTEA L, BEBIVERERRE
R AL, BRESHZRSL»LBHESERR
EHTEL, BICEBAICHLTIBRTOATH
EBDAAFHONEY T = a v EERLE. B
ERHETOERE, BE - PEEBEROBELE
BHOLEIKE Do, BEEOREZIHT S
W&z 2MERLT,

z 3

BIBREFTFOHRGE, FERBEEX Y-V
BALVEBTHEEROBPEFTORINICE LTSS
OMAEZRZTWwEY, MILECHKHER 20014
OHEAEICL? [HERBEREEFVEE]
ML 7P, A7V —= v ABRSORBICH
Bl ML TENTELTAZ Y —o vV 2#EL
REHFEL E—-HoOBEERL &, SEMOICHETER
EROBRTREORMBICEE T LI MESEL
TWwa, B2, BEEER) GEFTHBE TICR



BT IR O HERE IR AR E

20104F 20114

HERY 11,884 A HERY 11,5974

EH SRR 10,324 A (86.9%) ( EH FHRIRH 10,5724 (91.2%)
Refer 56 A Refer:56.A (0.54%) Refer 59A Refer:59A (0.56%)

— R @ —RETBRERE »
(#EERY 33 AV HIEAL A | BESY 34N BEETL 234
-------------------------- ©(R2BZIA) T (BRY2N)
CRETRERE B CREERTRE ﬂ
?;@;gg,—:;g"gax/;g BEAL 3 A %EH%&%U 22N BB 9N
] 9A }#@U%EE 11N
| mE 21 Rl N )
AREACEEEEORA ; AEEFEUEETEOSR
EEE  3A i E#iE  sA
FHRISE 1A FRisE A
TSR 114 f EEME oA
Bigy 4.A } By 2A
- 1A 7 BFER 1A
AR P 1
AT A HEIZEEE 64
2 FEREHAZ ) —=> SEEHEM
£1 [ERV—-1V] BHBOBRE
ER | MEE | ZIRBEER EHEA FEPIE] EED IR
1 | 20104 R 20bY VI — R IR
2 | 20104 R AR S
3 | 20104 HE FEERERE BE TSR
4 | 2010% e REER B
5 | 20104 [=3:3 B fES E AR MIEEE
6 | 20104 BE BE ALHE
7 | 2010% ik W BEhE#EE EH
8 | 20104 heE R R ERR —f BEHEEL | EE/ &S
9 | 20104 B5E ArYVI— B wmEs
10 | 20104E BE wE TR
11 | 20104 s W BEHEFEL E#E
12 | 201148 R W FEHEFEE EE
13 | 20114F REERE &R poaiit
14 | 201148 e TR IR
15 | 20117E. & R il
16 | 20114 FREERE R W
17 | 201148 e 2F) VI FHERE REP FS

181



182

20104F

3 reler H{EP O —RMERE L COFBEE

Audiology Japan 56, 2013

20114

x£2 [AHEE/ REGV- ] BHEOTR
sl | s | AT ﬁ%ﬁiﬁ” T R OB

1 | 20104 | ANRE i refer NICU &34, EHAKE BERHHE #80dB %70dB
2 | 20104 | NICU FRHEAT HMEE NICU o ABR CTIH & BBk WAR =73 b
3 | 20164 | B R IEHER] RHEAT EANEE, BEAEE £50dB ZA80dB
4 | 2010 | NICU RIEAT BESAKER OBOSZ #50dB 740dB
5 | 20104 | EEEGEE 7l rofor [REEE 7S O ABR CH BB RERER - WA — LT b
6 | 20104 EZH T refer HA LT refer A70dB Z70dB

7 | 20104 NICU W refer FEREFEE, KOBR £40dB %&70dB
& | 20114 | REEAHE i pass B A7 passe A BOEHEBOLOEERD #60dB £60dB
9 |o011% | ARE 7 refer NICU &M%, LethiE, SRR #70dB Z80dB
10 | 20114 og 2] # pass % refer BEORH %50dB 7£40aB
11 | 20114 EH T pass FA4 P AT AN ARG HAOAB. EAr — VT b
12 | 20114 =R T reler HECHE TEAr—N7 T b

M2 ET560%, BHPOEFTETCOU-F= v 7
PERCHEEZAGAP CHEBTHL 228 % 5D
5, HERFEFOAIOHERBERAZ Y -0
HEZHBCEELCOLIRTHORRZASL L,
LSRRI T, BEERL) RaEE R & BERE
ERALERERES 2 L 5%, —F, SR EEK
BROEBWRFE TR, BIRELEERERBEOR
MAZEZFHHEREE RHER > EET 2 REE
BMEREZELY Y —Frefr HEROBE 22— F
4 F3=FLTVE, BFETHEEYRBREES 2
{, Bk, BEREEYSEFTOKBIBERIZE
LEEEH o/, 22T, REOFEREER 7Y

H4 SERML-TREER29ADOEFHAR




R O BERE IR E 183

—o v FRETHE, BThogRkro£{omi%
BT, ENEEBEORAZ )~ v IRELR LR
i, EFOSITILL L TERRKZEREEDME R
FaEshe [HETEtry—] 22 LE, 2

DIER, refer- Pl B BEREO HEERZEP

PIBEBE~NDOLRITF AV AT ARBETE L, L
L, HEREEA 7Y -y Y RAF AT TET
DAREEORMER - FELXHEIZLI3TER
Vo Auditory Neuropathy 4T HHEEEIC I Y 2 &
V-V 7 EEpass T AP R, A2 10—V
TRAERTRIC L HBERREBES 2 EAORIGAT
PBEE2D, 22T, FREBESEERXIES AT 4
PREEL, AT refer HIRBAET TR, LYR
WICHRET 2 WHRELD 2 BER T T2 BN
G & L7z, FLTHERV 2 OBRFREZRCRT
KEZREEZ3200—1+ (E#HV—F] [NICU
Vo= b T/ARRE RV — b)) WCEH LR
£, ASEHICE L REORHZ AL S vitiai
ARz NBHEREE, HEER RIS R R SR
BEAEWTHY, MR/ REML— ] BHT
BELZRBLALRAOERIHL DDA, 12A206
i L CHBRESHBICEBE 2 ET2HATSE
720
SHBEETEY A7 2 OBELAT L, BEEVR
PREFHRECELAHRNLIEA T, BEZWIZERLY
ELF%, BEORBRISCRER 0% 5628
Dol [HEXBRELYY—] 2EREBORBIE
EREEMESITZ T, 2010EDBRICHAELT
HEEEIE20 NI L CAERIBOH CHRELX KL
Joint Committee on Infant Ilearing (JCIII) 12k 3,
BEORHERBITEE RS 00K E T4
FS4oD1-3-6 10— 2ERLI. ERGTHE
POFEZICI DV AERI0H 2 BXTHMSIRA3H
E, ETUHEECL) 1REZEAESTHNER 16
PRl BEREREIOCEFLESHMLER2
CEBTELEEZ D, T2, DEDVDE D OB
ZEFHLET 2L AWREE 2o 72,
BIZBREROABHKIBIIIEREBEZZ P
BIHL L, 4 pERBICI AHEHEE P #
BEAOMNSHTENLMENDH 2, REFRBEELE
vy —THH)HREFOIBERIREENLERNETDH
Do REBRICHERREICHT 2= =X E&E W,

EEEO [H$EYErY Yy —] BRkEHEE0—5RM
ZOT, EMi& SHEEELIEICERBRELAL
WEERDDLILENTESL, Lo, BE-E
BEBEREIR IC 4 2 REHB 22Tl FEERL
EOBEHEEHENT LT HELREHEEPTEL L
X, BERNT 7 OFRICE Y IoRFEEL LS TR
Ay bTHBEEZ D,
FEBEEA 7Y~ THEXRTEBTICES
RBizid, BE  PHFEEEFLSHLEDL. BFE
TR, 2010, 20114810 [ERV— M) 2B L 17
AN THEZEL Yy~ NBASRTWD, 1TA
ORI, EEHEIA, TEEE2 A BE - P
SEHERIAL, BE - PEEHEIENELD,
B - PEEREIIHESICEIRE T 200 RER
OEEZENEL I — 2%, KETIZIZA
OBE - PEERERICD, RENETHEEO [#
Bty — | PBWEE> SAALEHMICE
# (&%, W& ) 2ERTE&0T, ERAK
BRELTWS,
SHOBEE LTIE, HEBSOBBHEKEOR
EXRD L. BFRIE, NEEBEORERBLERX
ZEFTMBREE BEMER 7207 & U, HEREIRER
 [FERBEA Y-y 7wy y—11i—3
Lo #LT, EARMICIE, SHERZ [HETE
kryy—] TEEEZZITWE, LdL, D
O [BEZEEry—] UZPHELAID L, 7
ZC, FAER, Rdb, BUEICH S BIEREICEEES
BAKEzHERL EM:SERELIELHNIC]
X BEOFENRZEDTVWA, /-, HEREEZI
NELBRBENTAHENT Tu—F 3 RUARTH
5, WHORE - UBERSH CTHAESEC ATHEI
AMENTHY, BEBOZFIIANFIIFEIZ L&D
v, [HEXHELY 7 -] 13, BEROXERE
i, TR, @ik, BERBEOBEGE~NOTEEH L
ERTLEEHIC, AMEFREFL LT, #BOF
EREELOFREMPCECHESHEZ R 2R
2, MAEEEERTOAXILT v TEERLLES
77U ARHERZEIBRBEHIToTwAS, ¥
7o, EHEEROBRFM-EEMECE LT[
BEXBEryy—] PHEHoTWEY, HEEGZES
EHHOBENRLZ CRERNOLFBEEROFE
BRI L TC0D, BAEOBRERTLL B



184 Audiology Japan 56, 2013

r—ASEERY, BERXBLTVA,
BEhH Y

EIFROEERTRERE, [HEREEZZY
=y revr=] b [EESEY Y =] PEH
L-eBBEEXEY AT 2L ) NRBEOREE
R-BEEZEBL, REHEFTRECH S [HIE
Ly —] E, HEEFERBETEEL T
CTLZBBERLTVWE. BoC, BERZHDE
CPAGRREBBEEEE L Xy b7 —27 0L D ik
TRESCLLENH S, FET [BEEXELV Y
—1 %, HRREUEERETHY, EHELwHIEEH
BRERBCN T AREZ 2 ERTOIREEE
DT Twb,

A study of rehabilitation system of children
with hearing loss in Miyazaki—establish-
ment of “the hearing center for the deaf,
and its results. "—

Miho Shiranc*?, Yasuaki Ushisako"?, Yuki Na-

1.2) 1,2)

gano"?, Ayumi Ikenoue"?, Mayo Yamamoto"?,

Kanako Kondo“?, Takashi Goto"?, Tetsuya

TQHOL 2)

UDepartment of Otorhinolaryngology—-Head and
Neck Surgery, Faculty of Medicine, University
of Mivazaki.

“Hearing Center for the Deaf, Miyazaki Medi-
cal College Ilospital

“The Hearing Center for the Deaf’ of Miyazaki
Universily- Hospital- (hereinafter; Center) is- one of-
the medical examination centers. “Center” has 4
main functions: 1) to support children with hearing
loss, 2) to support adults with hearing loss, 3) to
make a positive contribution to society, and 4) to
develop human resources.

Al the children with hearing loss detected at
the Miyazaki NHS center are reffered to “Center”.
“Center’ provides intervention for all children im-

mediately after- the -diagnosis of hearing loss.

Moreover, Miyazaki Prefecture has established
NHS programs to build a support system for all chil-
dren with hearing loss from early childhood. Under
the system, “Center” is regarded as the institution
that provides the earliest intervention- for children:
with hearing loss. The objective is to provide inter-
vention to all children, including those who have
not undergone NHS and children with acquired
hearing loss. This comprchensive intervention sys-
tem in Miyazaki Prefecture can be a model center
for the rehabilitation of children, ranging from in-

fancy to school age, with hearing loss in Japan.
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