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Table 4. Questionnaire results

%

n
About how long would yau say it took for you to no time 3 21.4
adjust to your ABT? hardly any time 3 214
moderate amount of time 5 35.7
quite some time 3 214
avery long time Yy 0.0
How difficult was this adjustment for you? not difficult 4 26.7
somewhat difficult 7 46.6
moderately difficult 2 13.3
quite difficult 1 6.7
very difficult 1 6.7
How would you rate the changes in your emotional very positive 4 25.0
state since you began wearing an ABI? somewhat positive 4 25.0
neutral 7 43.7
somewhat negative 1 6.3
very negative 0 0.0
Has your ABI improved listening in individual notatall 0 0.0
conversation? hardly 1 6.3
sometimes 6 37.5
often 9 56.2
not applicable 0 0.0
Has your ABI improved listening in groups? not at all 2 125
hardly 5 313
sometimes 6 375
often 2 125
not applicable 1 6.3
Has your ABI improved listening in noisy not at all 4 26.7
environments? hardly 6 40.0
sometimes 3 20.0
often 1 6.7
not applicable 1 6.7
How satisfied are you in general with your ABI? very satisfied 5 333
fairly satisfied 6 40.0
adequately satisfied 4 26.7
hardly satisfied 0 0.0
not at all satisfied 0 0.0

Subjective Questionnaire

The subjective guestionnaire was completed by 16 out of 27 subjects (table 4). Adjustment
to the ABIwas performed without difficulty in the majority of cases. The time needed to adjust
to the ABI was ‘minimal’ or ‘moderate’ in 78.5% of the subjects. Accordingly, 73.3% reported
that the adjustment to the ABI was ‘not at all’ or only ‘somewhat’ difficult for them. Only 1
subject {6.7%] felt that the adjustment was ‘very difficult’; 50% of the subjects experienced
‘very positive’ or ‘somewhat positive’ changes in their emotional state since wearing the ABL
Again, only 1 subject (6.3%) reported a ‘somewhat negative’ experience. Ratings given by the
users of the degree of help provided by the ABI in different listening situations showed the
biggest benefit during individual conversation, with 93.7% of patients reporting improved
listening abilities ‘sometimes’ to ‘often’. Listening in groups was ‘sometimes’ to ‘often’
improved in 50.0% of users; however, 43.8% reported that they ‘hardly’ or ‘not at all’ bene-
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fitted from the ABI during group conversation. The least benefit was experienced in noisy
environments with only 26.7% of users reporting a benefit ‘sometimes’ to ‘often’ and 66.7%
benefitting ‘hardly’ or not at all'. The questionnaire shows that, overall, 100% of patients
were ‘adequately satisfied’ to ‘very satisfied’ with their ABL

Discussion

In patients suffering from NF2 and a complete hearing loss, following tumor growth or
removal, use of an ABI affords them some external auditory information. The extent of infor-
mation provided is thought to facilitate lip-reading and the recognition of environmental
sounds [9, 16~19, 22]. However, significant functional auditory-alone speech recognition is
not expected [30-32]. Despite these limitations, NF2 patients with an ABI report varying
degrees of benefit [22, 33-37]. The data presented herein shows that patients with an ABI
demonstrate an initial improvement in SERT following first fitting, Likewise, MTP results
show that under auditory-only conditions identification of words is enhanced with an ABL
Similarly, the capacity of the patients to determine sentences under auditory-only conditions
was improved. This effect was apparent as early as 1 month after fitting, Sentence test perfor-
mance under auditory-visual conditions was improved significantly. However, as no signif-
icant improvement in visual-only sentence testing was observed, the data in the present
study suggests that NF2 patients can acquire benefits beyond enhanced lip-reading when
using an ABI. This is likely to contribute to the patient’s perception of the subjective benefits
of using an ABL

A period of acclimatization and learning facilitates the achievement of maximum benefit
{9, 35]. However, the effects of NF2 on general health also need to be considered. In the
present study follow-up testing was frequently interrupted or abandoned on account of
patients suffering fatigue or on account of extrinsic factors as described by Otto et al. [9]. As
follow-up is often perturbed by the pathological presentation of NF2, data were analyzed as
a complete data set or following the exclusion of any individual(s) with missing data. Visual
comparison of both data sets indicates that there is no apparent difference between the
‘healthier’ group and the group as a whole.

Another health-related consequence of ABI fitting is that electrical stimulation of the
human brainstem carries the risk of nonauditory side effects. Most ABI patients experience
these side effects, the solution to which is simply turning the electrode off [23]. Likewise,
postoperative side effects of ABl activation determined the number of stimulatory electrodes
programmed in this study. However, successful programming around the nonauditory sensa-
tions was possible in all patients included. The total number of active electrodes had no signif-
icant effect on the overall exceptional hearing performance of NF2 patients with an ABI
presented in this study {data not shown) and the number of active electrodes over time
appeared stable compared to the setting at first fitting. Similarly, Schmidt Goffi-Gomez et al.
[38] showed that the number of active electrodes was not clinically related to outcome.

The current data clearly illustrate that with an ABI high levels of auditory performance
were achieved in NF2 patients. NF2 patients with complete hearing loss implanted with the
MED-EL COMBI 40+ or ABI showed an improvement in hearing performance after surgery.
Closed-set MTP testing indicated that between the first fitting and the 12-month follow-up
auditory-only word recognition was improved.

Of greater importance in the present study, NF2 patients with an ABI showed a significant
improvement in auditory recognition when tested in an open-set task, i.e. sentence tests. The
capacity of the patients to recognize sentences under auditory-only conditions over the entire
test period (from first fitting to 12-month follow-up) improved and, likewise, their sentence
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test performance under auditory-visual conditions. The improvement in sentence recog-
nition was already apparent after 1 month. These data are of significant relevance because
typically under auditory-only conditions ABI listeners are unable to recognize a significant
amount of speech when tested in an open-set recognition task [13]. Using sound only from
their ABI few NF2 patients recognized up to 20% of the words in sentences [13, 15]. The
majority of NF2 patients recognize less than 5% of the words in sentences, even after several
years of practice with the ABI [13, 39]. Moreover, as test materials become more complex, e.g.
from word tests to open-set testing, performance with the ABlis thought to decline, especially
under auditory-only conditions [17]. Nevison et al. indicate that although closed-set word
identification tests show limited auditory-alone word identification, it would not be possible
for ABI users to rely on their ABI alone. It was thought that the use of the ABI with lip-reading
allowed the key words in conversation to be identified [17]. In contrast, the data presented
in this study shows clearly that a large proportion of ABI users achieve valuable open-set
speech understanding even if they rely exclusively on auditory-only input. Of all patients
tested (all data) in the present study, the percentage of words recognized correctly in the
sentence test using auditory-only cues was 20% after 1 month of ABI use. At the 12-month
test interval this increased to 37%, which accounts for a considerably larger proportion than
reported previously in the published literature [13, 39]. To investigate possible influencing
factors comparative studies with a larger cohort of patients would be necessary. The current
data is, however, substantiated with preliminary data collected in 2002 on the MED-EL ABI
{22]. Furthermore, the results obtained with lip-reading in conjunction with the auditory
input improved the benefit further than under auditory-only conditions. Thus, the data
suggests that the exceptional benefit of the COMBI 40+ or ABI is in terms of comparatively
real-life communication. The reasons for the difference in speech outcomes in the present
study, compared to other published studies, have yet to be determined. We suspect the placing
electrode used in MED-EL ABI systems has an effect. Once the placing electrode has been posi-
tioned intraoperatively, electrically evoked auditory brainstem responses can be recorded
that aid the surgeon in the correct placement of the active ABl electrode. We presume that the
test stimulation and intraoperative recording of electric auditory brainstem response may be
one reason for better results using the MED-EL ABL This should be a major point of investi-
gation in future studies.

Moreover, the auditory gain as determined by open-set testing increased over time and
was significantly greater after 12 months compared to the results at activation (p = 0.008]).
This suggests that the gain in speech recognition by NF2 patients with an ABI will potentially
improve further over time. This is likely to occur due to a continued learning effect following
ABI activation. Likewise, several authors indicate that the success of the NF2 patients with
hearing loss in rehabilitation is most obvious upon long-term follow-up [20, 40].

However, some patients with an ABI in the present study showed a complete lack of
improvement, whilst others managed a significant degree of rehabilitation. Other authors
also report a significant degree of interindividual variability in the performance of NF2
patients with an ABI[13, 19]. Similarly, the study by Nevison etal. [17] in 2002 indicated that
although most subjects did not achieve satisfactory auditory-alone open-set speech under-
standing, 2 patients of 17 tested received sufficient benefit from the ABI to an extent that
allowed them to participate in conversation without the visual cues of lip-reading. The wide
variation may in part be contributed to difficulties with follow-up, as mentioned briefly
earlier. Frequently, the follow-up of patients with NF2 is perturbed due to changes in the
status of the patient’s health; in addition to nonauditory side effects, the most common of
which are dizziness and ipsilateral tingling [41-43].

Despite these difficulties, the subjective benefits in patients with an ABI determined via
questionnaire inthe presentstudy showed thatoverallall of therespondentswere ‘adequately’
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to ‘very satisfied" with their ABI even after 6 months of follow-up. The majority reported
improved listening ability ‘sometimes’ to ‘often’ in individual conversations. However,
listening in noisy environments continued to pose a problem, as a case study of ABI use had
previouslyindicated [20]. Similarly, listeningin groupswas ‘sometimes’ to ‘notatall’ improved
in most cases. According to Collett et al. [41], perceptual performance in ABI recipients can
often vary considerably depending on the duration of the disease, the treatment of the disease
and the number of active electrodes, in addition to their spatial configuration. However, in
the context of the present study the data illustrates a relatively consistent improvement
following auditory brainstem implantation with an overall satisfaction from ‘adequately’ to
‘very satisfied’, demonstrating the importance of providing some auditory input to patients
deafened due to NF2.

In conclusion, the data presented herein indicate that NF2 patients with an ABI generally
show improved closed-set speech recognition and, moreover, that patients show exceptional
open-set sentence recognition. The acquisition of open-set speech recognition goes beyond
the benefits achieved by lip-reading alone. Taking this into account and the young age of most
NF2 sufferers, in addition to the unfortunate progressiveness of the disease, the capacity to
restore some of the patient’s hearingis of significant relevance, particularly in terms of quality
oflife.
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I refer (35dB)

ASSRICTHERE, (R4 30dB, BFH 50dB)
Lpssik 7 3+ 10—

FV—=T v TRETD, REC—HUD 5T
? 50~70dB NP L BW SNz Thbh, 20
6 B CliX refer AR CHo-BZ ol b
W22, WRERHCBITL2HEAEOEI0.32% (6/
1849) TH -7z,

L7455 T, #1A NHS BRETO refer e (IE
B /refer %) 21376% (19/25), BERI O
FENHS OBHERL40% (4/10) THotzds, 1
7 HEE OB IFIIT o 72 NHS #Ac B 461 2 4
BULTEEBERERToBE, Z 0 refer B
BI0% (0/6) KETHL

%8B, pass ROBHRELS, HELRAXLA
BREERL 0% ThH- 7o

2. RA A==y L LToBRESE

BREZER3IWRLE. REPE, ALE, HiRE,
ENREONEIC, NHSE&MEZIIBIT2EEE O
C/ARZNhZNh, 0.13%, 0.17%, 0.54%, 0.31%
THolz, ZOMEIFLREDOHIEE DKL KEH LD
o 72, refer B B ED/B X #F I # 139.8%,
26.9%, 21%, 28% ChHols YA AZ Y-
ZFLLTONHSBEESRD/AER, £hEh,
0.0842%, 0.1368%, 0.1452%, 0.1482% Tdh o 720

% =

1. HbHETO NHS O refer BB 1R
HALLY EHFERAZ V- v T REBEOEGE %
BET 25610, ToBBEEIMRE I LITH
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#£3 BHEKICL A NHSEZORER (9~12L H5[H)

HEER i Nws fifg?5§§§§ WAREERTHR <2 277

HER EREE (A mMWK) B c D = 7 BB
A (B/A) /N (refer BHEEED/B) D/A
REFBHEREES  AABR 128 77 51 .
wWEoz~2000  oaE 0T 0 gai%) 0.13w) (39.8%) 0. 0842%
FR 1L A R R , 294 97 79 ‘
FHF (Q001~2005) ok 209% LT (0.52%)  (0.17%) (26.9%) 0.1386%

AR IR A R AR 44 34 9

aggoo~z0 0 O " (0.7%)  (0.54%) (21%) 0. 1452%
BIURSTARERR  AABR 92 55 26 .
Eg‘% (2005-":2008) OAE 17. 548 170 (0_ 52%) (0‘ 31 %) (28%) 0. 1482%

F£4 BERESEGEHEAEHAER - ADRBEKC L 2 NISHEOBEEIREOERERE (5, 6. 7) Lh3H)

- RERE  MERE
s 5
WAL RS Nnﬁf)% # e ’(eff)r B mmrw EREREH refj;i&i%*
c (M) D (A)
TR AABR 1284 |
CER18%E1 A1 H~128 OAE ] 2745 T {666 1172 42. 70
3F) TEAE (2007) K HIG18
TERi214FE AABR 1592
CER20E1 A1 H~128 OAE ;] 3309 T840 1371 41.43
SIE) ERERZE (2000) F 743
SERL234E AABR 1914
(ER22%41 81 H~12H OAE N 3887 {1019 1757 45.20
31F) EEEE (2011) F 895

EaoZweRICTw5, L2L, 2 F TNHS
BT refer REBEREORHEROBHICOW
TREBOB|EN R INTELD, refor BEER
WKOWTRLET LA THRBREMTbRTI 2o
7z

bhbill HAEAEERESEMLER - LR
ZERN L 2R —EONISERERE" 0F
—ZIZDWT, refer BHEEROB S L HEN L
THhiz (Fd)o ZTORKE, FRIEE, 214 E,
23FET, BERERBEICHBMA SN refor H#B I
FhFN2745, 3309, 3887A, 5 LEBERETAESR
WIENDPOBENRD o 72F CldZh Zh1284,
1592, 1914 A, 9 HLHEANFEEHBEATH-2ED
WFZFNZEN1172, 1371, 1TB7TATH o7 LIzH»
TNHSIC X Brefer BB ED/BI Z T h
42.70%, 41.43%, 45.20% TH -7z,

FEEIC refer EBIRIEMLTEY, ZhIFER
BEEHFEMLTCwEDEBbRE, LAL, re
fer AR D/B XEAERIIZ A <, 12i1240%R1 %
E—BT, BEREL ST refer RDI0AF 4 A
BREZEEBENETH o722 EHF9H 5, NHS £
DEFEHEIVREREL, KERELR2 L OBERER
B i HAE BIHGER 24 TPR24E 1 Bk
HTISOMRPEBESI N TV, 12 Leiw
B39252Y, BENRE L) LEDI, BER
ERBICHE S, ABRS 5\t ASSRIEEDF
HETY, EFFORS LRELXZIT2ARCOE
ey, AAR, RENAEZZZLE, RS
COEERRIPRVEVEELELEBLV,

FEBRREZZENRAETH 25, NISZ 2T
RENRERPAATHY), CORPLIETA - R
7)== v TREOBBERIAHTH 5,
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2. MOFERTR - 27 ) ==V TBREDBEE
KL DI

FIT, NRERDFHS 2R HBEEIC L S NS
HESD RALNHSOTA - A2 Y —= v 7L LT
oBEBErEREZRDLEZ B E3DLHK
0.0842%~0.1482% CTdh o 72o HASY IZLRER
HEBROFER<R - 27— v ZBEDL 2 b
T 7B ESHERESBICLIHEOYRA - A2
V-V BEEREHREL TS (E5), oh
X hid, 7= & b v RIE 00004~
0.0116%, A — 7V ¥ 1 v 7 R E B0%~
0.0034%, ¥ AF Y YHEIETIZO0%~0.0154%, *
EYAF VRE0 001%~0.01%, HF 2 b— Al
#E0. 002% ~0. 008% T o 720 TN b DB
Ay VFTECELoTRR2ED, Zhth, BRIE
CTH0.01%HHETH 20128 LT, NHS T
B3WART LI, 20 H OFEFENIIS TO refer
HRBIBVWTHTAR » A2 ) —= v 7 BBERIR
0.0842~0.1482% T b, SERUEABREIZET
S bd UL, BEESRIREVI EHHEL
720 COBVWBBEREYA - A7 Y- kL
THONHS OHEED—2ThHhbLEDLEH %21
Vi,

3. BYZAZ ) —= v R wO R ?

Hunter 5P EHERDF 4 287 A F Y — &
DPOAE 2L, ZhodPHEBREANOLHHET
FELHBLALZ DS, PHEOBRALENEOK
HO—2ThH»d9H & L. TRHERTITE MG
NDEZFIREAEICHY, ERABRISEVESICE
EENBRRIDFIAZEL 22835222
5, Psarommatis 5% $ N4 J A7 FAER T ABR
BEIUBTLILIRTFICHY I BT LT, NHS
OHifTHI 2 ZRITRETH L EBRRTWD, HE
EHLDY, AE - FEHEORESEEL, HROK
BAEE LRI NES 247 FABHBEERT
BHEEZLDRIEETHA 9,

—F, TRTCOFEWRO NHS 2 BF I b B8
B2 VIAERIREZ RIS, ARZFE-TTH
CERREETHY, ERMARPIIAZ) -2V TR
FEEAHEFRCBEEN LYV OERIH D, BHERY
HHITHHMAVWOTHIREPEZEIDIFEL Y

®5 EREAHBSRBOFERYA - 27—V I
EoBEER (8) XhilH)

R Ay b A 7HE | BEEE (%)

T2 P VIRIE | 3~4mg/dl 0. 0004~0. 0116
A—=F Vo y TRE | 2~4mg/dl 0~0. 0034
v AF Y VI 4~6mg/dl 0~0. 0154
TEYAF VIRE 1.0~1.5mg/di | 0.001~0.01
HS 7 b — AMFE 6~8mg/dl 0. 002~90. 008

B, ZOT VYA, BE® NHS HE - refer 15
BHEErEHLEER 5.

NHS i BREZEORZBHE I B INTWEWVT
AVATHEBIh, BROESZ A7) -2 T
HETHY, ROBRBHEOREL-BAROHEI
Eo7-NHS KRESNTHIRVOTIIEEZ 5,

4. HETOFTHIELFRE

ABERICHEZRANHS T refer & o - ERZ
Fl—RERICT 17 A RICRE NS 217, £
ORFFTCHAHEGROBERERBEL2ZH €5,
EwH RoOMAERIE, HEONHS 0BBERL &
ARIZES L, BEREOEBHIREQEIESET
oA, WRELHERFST B THS S AE, TH
RDELZHBTEDLLELD,

2L, ToFEcE, ONEE, ER, BEMm
PREEMOWAIFLETHY), EZOERKET
BWEERVWEIRVI L, OBRERBLFREHDL W
BN EREEARICHEND B TR ELTHY
MES, ORBOLERMHT 520 0EN 20
DLEH, REDOWLOPORELDH S,

ForzbicSkciE, B, NI, BEREOR
TEEZBC, ANERIZrefor THho72HFHAERIZL
HRMEBIINHS 2TH X HITHOLLLORET
BET, F2 1 DR FCHR2ZLEREDDHD
P LRV, BHEEEZROES L THEERE
WS BEHEHZEOCEL L, BETH-TL IO
HToRRRIHELTELRZVWI L] S2EWLL
HEE (F6) 2ABCFELTILY, FEER
LTwa,

BOBEELT, M M AFTarA X (B
T CMV) BRESEWC L 2 HEEAOR DD S, &
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#6 HERBEEAY) -V I/BRETEBRE (cfer) LHESHLTE~OBRAXE k)

C ABRFIIEEREOBENERERE (tefer L EVET) FHTAREHARLZEEVE T, THIHIAWICIR, 203584
BOBFEARZOROEERECER L HESNT T, BFRADOHEI 2 ORENMEL ICNHE - BETL-DTT.
cTH, BEARPIEAI )~ 72T 50 TCLE IR HERDBFIALER, BEOHLICLWINERBEBIZTI L
i, BALPREBETTOT, TORZY—o Y FHERRIAL)OBESH D T,

- —ATCHREREF RS VEEDNINL LATEADN, Z00D0I0E, BFRAKEBRE Dy 742834 T, B2
P TRETILENHV I T, FRTH1IHIALUACHE T, NE - "HEOMERHNBRIRERLZEYoMEn DIz, F

KELBWTE 2 WTREFDY 25,

AEDZETCIRENHIPELNTHAY, BE, 17FBAETCALAY )~y FRELZ ST THEL S LT, BBICK
EORBEFPETHI LT TCRERDFT—IHLEREIRTVET,

CZORATHEFRELWE INLERE, FAROIVT 2o TwAZE, REREZITVET,

MRS TENE, Frirsuenkbick
LHEOTHENBRITIZASTH L, BHAERE,
HIE, HIMBE, FFRRME, NEERE, BN HERE)
AKAL, FFEERE, MRS 2 & OMEERS
5 CMV BEMREDLNLZF ) A7 fliconwTik, %
12 Y BEIC ABR, ASSR 2 OB EREZ TV, R
PHDT ANV AGE, BRI HERLO CMV O
MBI 2T 4L, BEZW 2L T,
BBRICHIETA2LEFDA .

%

1. NHSOFEHERE LI TIEW S5, refer
BT A BEEEE, JITAO%FREE. XY
REBEEDOTZ « 27 —= v FBHIEEH0.01%
DTOETHEDICHL T, NHSTI2EH O
FNHS#ZT3H0.0842~0.1482% CTdH Y, UL
B0l

2. ZONHSOEWBEERERET L0, X
B Gl 1 WP EEIC AABR IC X % NIIS BAE % i
TTE2YATFAEFTLCE, EARDPS 5ERH
D1849BI D 5 — ¥ % Bl \» T retrospective IZHRE L
7o %% 5, #) 1 NHS O refer 5 B ¥ %1376% (19/
25), BEERTOMEE NHS OB EE $40% (4 /10)
THhotzds, 17 AROBRBRICT - & NHS
BRETCOBGEEIZO0% (0/6) IKFTHLE,

3. AR NIIS refer & 2o 728 ERICH LT,

Fl—HfRRIZB T2 1A ABRZEEONHS 217\, £
ORI L > THEERIRERE~NBAZRET 2
Z & T, NHS refer BB HEE 2 R/ABIZ L, refer

8

RBLIUTHBOZITA2THBEDS 2 HlliRk s T
HAIEEZD, W OPOBEEDH LY, BB
EofE S -hpETIE, AREEICHT 285
LEELLTEETAZEZ2ELIOTH S,
X OERIZES7H A REEEZS (2012410
BE#R) TSz, ARG CGHREEMERR
BE&EO®b % %172, REZHY INHENTR
RO LTHEOMRERRBRERMOF 4, £K
ZZHmAEBNLROMBRERAR, HRFO
FalEHLET,

A study to decrease the false—positive refer-

ral rate in newhorn hearing screening

Kozo Kumakawa'?, Ken Misawa”, Emi Mal-
suda”, Tomomichi Maiwa", Kumiko Suzuki™
Hiromu Katoh", Hidehiko Takeda"

YDepartment of Otolaryngology, Ilearing center
Toranomon Hospital
?Okinaka Memorial Institute for Medical Re-
search
Objectives The false—positive referral rate
after newborn hearing screening (NHS) is more
than eight times as that for the case of congenital
metabolic diseases in Japan. We designed a system

to decrease the high—false positive referral rate after
NHS.
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Subjects and Methods

cords of 1,849 neonates delivered at the Toranomon

The audiological re-

ITospital over a S5—year period (2006~2010) were
analyzed retrospectively. The mneonates received
NHS by automated auditory brainstem response
(AABR) evaluation during their hospital stay.
Results

“rcfer” at the initial screening, however, in 19 of

The records of 25 neonales showed

these cases, “refer” changed to “pass” at the second
or final screening at the routine checkup performed
1 month later. The remaining 6 were confirmed to
have moderate to profound deafness by evaluation
of the ASSR. Namely, the false—positive referral
rate decreased from 76% to 0%. The causes of the
falsc—positive referrals were thought to be external
and middle ear pathologies or retarded central nerv-
ous system maturation.

Conclusion. Our proposed auditory care
system for neonates is as follows; only neonates
who do not pass the final NHS performed at the 1—
month checkup of neonates should he referred to
audiological centers for further cvaluation by audi-
tory brainstem response (ABR) or auditory steady
state response (ASSR). This system would mini-
mize the false—positive referral rate and also the
rate of unnecessary ABR or ASSR examinations. In
addition, it would also reduce the adverse effects
like worry or distress in the parents. This modifica-
tion of the universal NHS system scems possible to
cstablish in countrics, which have a public periodic

checkup system for neonates and nursing mothers.
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=7 (NHS) THliH refer L Ehi, BELIHE
% R THRE

MEHRERAEMNR: ABEE Infant Audiometer
(Rion #) T 1kHz warble tone 70dB {ZERIL, 80
dB T & T, REASDPRENDKEEDFIIER
RETHH. T2bbREHEEEIZWE LTHFER
ZWLENUTOHBRIEETE LY, REXZ
BEENT %2 A5 behavioral audiometry K OU'BIE %
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—LT&7%,
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AT =R
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RE
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WIRFFZELERT 5,

3) REATBRDILAAKHARLHSERIBY
T, FELOHEZR Lo TLELRERBOBEALE
e TR 5,

4) COLDICHHBBHACBIIHEEERELZR
NERT 5

5) ZORRICT ST, B4 BEROLEHS
LCEBRREXREHT .

MHIEFELZALLZ2YEL D, DBETFOLOIHIR
HEDOBESBICEERNICE X 2T TR E B4
BPENTE I,

# iz

TSRS oW, REZ>SEERROHESE
WICBIT T2, FLRFRIIEREFRENT
OEE 2 FoREEZ, BEILRHEE» L 0®mER
OCREFLEELOTBAR 2 2B L TERRBORE
EEBHL, ZORERBCES>TUHELZVWLEER
HLEDNLREZ L&, P LTHHIES
T TORBOERIUTOML TH 2,

) ATHE (C) #£% (3®lln A) T

0:4 (B4 H)e 7Y v 7T % ABREIE
134 80dBnHL, 7& 70dBnHL. [EIRKDEHFHIZHB T
% PR R ETE 500 R UF 1000Hz warble tone 42 60dB
T, 2000 & UF4000Hz F 121X 70dB CTH EE I T
B HEABTR TVoOFIIHE LD &,

0:10, HOFICHRI M I EFEL LY, X
PERIC R -7 BEFEECENDSDY, X TH
e LI ETHLHEF->TREEZ LB, WFICT
BL, FREIEMTINOOEDRV, AWEFET
LMY EITE, 2 v 23T % ABR BHEIR A 65
dBnHI., % 75dBnHL

1:0. ThBVAERICRY, 29T hibaL
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tation reflex) 7 A b CIIEE O KiSEMEIZFES 35
dB.
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2, d—A b L—=rZ 705 24 (home train-
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(hearing aid; HA) HHBERK, Bk E T2
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FERRANZFOHTOEEREL ST ofih
L/ THREZ ST T H, HARZHZET AP
BEEL, Bl sOn2RAE910ho7
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Fl 2w EaRbEH7E, BEHTToH0E
BErAEs L, APBAMTIITHol. REZE
HA T,

2:60 REEELSTOMAIZENRTWLRZ Y 5
T, BEOBBEH I, Bl EEBET I Lw
HEeRoTL B “BbY ZHIENWTRAT S,
IR TRICHEHENHY, KEAREyF S
HHEILRo7 BYENPTHEORNZRSL LS
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EE MR & ASD ) BIEOATHNEORIR 155
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