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K22
(Physiology of Hearing)

1. 83

(sound conduction mechanism)

2. 2P 84

(endocochlear mechanism)

3.4 i

(neural mechanism) i o8




K22
(Physiology of Hearing)

1.1 % # #& (sound conduction mechanism)

125~30 dB

(1)=& 3 »xd f v
o F R 20.1:1

(2)4F 1% 3% % (lever effect)
o) F48 1.2:1 -

(3)#£ 95735 4
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(Physiology of Hearing)

2.8 g p % 3& (endocochlear mechanism)




RELE
(Physiology of Hearing)

2.8 B % 3& (endocochlear mechanism)
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(Physiolog of Hearing)
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(Behavioral or Subjective Hearing Tests)

2.4t @mMERIBE

(Physiologic or Objective Hearing Tests)
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B4 R Ep T

(Assessment of Hearing Threshold)
o IR e B

(Localization of Hearing Disorders)
REHR

(Auditory Rehabilization)
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Assessment of Hearing Threshold



(Tuning Fork Tests)
2. 23 RARE

(Pure Tone Audiometry)
3. 3 I KA

(Speech Audiometry)



ARAEERIRE
4. m*%!;l“* F R &

(Auditory Brainstem Response)

5. AR S

(Oto-acoustic Emissions)

6. LIEF? & &

(Impedance Audiometry )



(whispered voice or speech)
2. i+ Fz %47 e (feet; 20/20; 15/15)
3. it &

(vibration masking or noise box)
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3 * # % (Tuning Fork Tests)
Schwabach Test
1.% ¥4 % (bone conduction test)
2. % RIF <% Rl
3. R £ (seconds)
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¥ 3 F? ¥ & (Pure Tone Audiometry)

LI
- BEHFFH 20~ 20,000 Hz
c B3 <] fﬂﬁ] 2x104~ 2x10? dyne/cm?
20uPa ~20 Pa
0~ 120 dB SPL

] IR PRTRT P
dB SPL - dB HL

o){?%;bﬁg'z‘;;
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¥ 3 F? ¥ & (Pure Tone Audiometry)

Sound Pressure Level (SPL)
dBSPL=10logl/ |,
=10 log P?/P,?
=10 log(P/P,)?
=20 log P/P,
Hearing Level (HL)
0 dB HL = average level of normal hearing
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¥ 3 F? ¥ & (Pure Tone Audiometry)
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# B&# "Audiometric Zero”

Reference threshold levels re 20 puPa for Audiometric
Earphones

ANSI (S3.6-1989)

Frequency (Hz) TDH-49 Telex 1470
550 67.0 67.0
500 58.0 58.0
1000 42.5 42.5
2000 31.0 31.0
3000 30.0 30.0

4000 35.5 35,5
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¥ ®-H ¥ “Audiometric Zero”

Recommended root mean square force values (in dB
re 1uN) for “0” dB hearing levels for B-71 Bone
Vibrators

Frequency (Hz) ANSIS343-1992 1ISO 7566-1987

250 67.0 67.0
500 58.0 58.0
1000 42.5 42.5
2000 31.0 31.0
3000 30.0 30.0

4000 35.5 35,5
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¥ 3 F? ¥ & (Pure Tone Audiometry)

1. % & #5-3°
# ~ % #(air ~ bone conduction)
2 ﬁ;vl @ f_‘é‘_lglj i
(MNBEEFHFSFIFESBIFHE
— 33 F %
) RFE? RELRT

125, 250, 500, 1k, 2k, 4k, 8k Hz
¢ & & &
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¥ 3 F.? ¥ & (Pure Tone Audiometry)
2. 64 R BRI
(3)4% p|F. #? (cross hearing)
(4): e #& & (masking)
AR RE T (IA)

Recommended values for interaural attenuation for air-
conducted signals

Frequency (Hz)

125 250 500 1000 2000 3000 4000

dB diference a0 Ag) - A as e B

between ears
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2 I # & & (Pure Tone Audiometry)

3.7 B e
(5)% 35 &4 W

(pure tone audiogram)

PR

Purc-Tone

. o o A
Audiogram (o &
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¥ 3 F.? ¥ & (Pure Tone Audiometry)

3. R ER =
(6)XIHF H AR
(pure tone threshold
average, PTA)

(0.5k+1k+2k Hz)/3

la o : " ",' l: 2
Purc-Tone Audiogram (ot
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¥ 3 F.? ¥ & (Pure Tone Audiometry)

4. . * 3f % #2& (Hearing Impairment)
T iahd R4 B E(PTA)
& A ) 52
#= #(25-30 dB)
#£ B (26-40 dB) #= & (25-30 dB)
¢ B (41-55 dB) ¢ A& (30-50 dB)
¢ ¥ B(56-70dB) ¥ B (50-70 dB)
¥ B (71-90 dB) & € B (>70dB)

&£ B (>90dB)
**¥HI % = (PTA - 25) x 1.5%
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T3 . ? ¥ & (Pure Tone Audiometry)

48R
(Speech Reception Threshold, SRT)
P % 8% @ (spondee words)

50% correct rate
SRT =PTA + 0-10 dB

H 3y B *

(Word Recognition Scores, WRS)
% § 3973 (phonetically balanced words)
SRT + 10 dB
*3T 2 yEu]4 % (SDS)
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|27 J&t& % (ABR)
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"a¥? F1LF 18 % (ABR)

1L R*ARENRE
o N Vik ennd | g £

2. # 5B @1 F g & (Neurodiagnosis)
o |~ Il ~ Vi 57 %P+ (absolute latencies)
o & ¥ Jp=(interpeak latencies, IPLs)



(1) Clicks 0.1~10 kHz <}/-
BFF, A BIERS B,
e d EHEFFRN
(2) Tone bursts

R el Rt
#2~3 1B % % (0.5, 1 or 2, 4 kHz)
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PadF UL F &1 4 (ABR)
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Lt 45_{IR{H3

1S IRAREE
Lt 75dB(A) I \!'i
A Iy | _ Lt30dB(B)

L 0 ) . .  Nicolet = : I



L B Eap Z
B B9 5-H. 4 # 4 (OAEs)

1.p 3148 8 5

(Spontaneous OAEs)
L i
50~70% (+)

2.3 % |+ 8 &8 5t

(Evoked OAEs)

L
>95% (+)




* B iEaupl 2
B RBEER 4 # & (OAEs)

A

on QAEs Speaker Stimulus
gresxens TEOAE 1 Click
SFOAE 1 Tone
SOAE 0 None
DPOAE 2

2 Tones
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o+t B OEep| 2
B B4 & & (OAEs)
2.34 % 42 %19 54 (Evoked OAEs)
(1) ‘B4 428 #® 5t
(Transient evoked OAEsS)
Tlgcs  iF & gv(cllck)

ILO88BDPIOAEsysten US.6
Patient:

Ear. ri nhtCa selan
Date. ... B2/18/1978

1.0 2.0 5.0 K
“'-:——-l 53?%@{

612 814 1 &

SAYE DIRECTORY
C=\ILO-YSAECHODATA
LLEIJWSSEI

F!E JIEW DIRECT
ILD'\E\EG‘.JIFITFI

EU-DMTH\MOO



4 R Eeip

B BB 4 & A (OAEs)

2.34 % 42 %19 54 (Evoked OAEs)

(2) 2= & 2 Z-® &

(Distortion-product OAEs) 7
213 % g e 3 FI/F2 G
Pl 4% F2 / F1=1.2
flgcd 3% L1212
DPOAE 17 & 2F1-F2



A R Eaup 2
B #1384 ¥ 5 (OAEs)
2.34 % 42 %19 54 (Evoked OAEs)
(2) }r & A B R-ig &

DPGram #2 1998/10{23-10: 09:19-DP- 43
F1 = 69dB SPL @ Accepted Frames = 10
F2 = 69dB SPL @ Rejected Frames = 0
DP = 8dB SPL @ (Test Status = Accepted
: NF = -7dB SFNermal Range = NTUH 70470
} 30
| 20 - / ¥
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Tedt Result = DECram Pninc ric Mean of F1 and F2 [Hz]
Scoring Used = SCREEN [< 3 y/o]



AR Ep 2
B BB 44 18 5 (OAEs)
2.34 % 42 %19 54 (Evoked OAEs)

(2) %432 g5
ER ﬁ,:}ﬁ' (mlld HL)—) OAE (+) 4/

1998[02.‘06 -23:52: 13 IJ F1 = 69dB SPL @ 500Hz Accepled Frames = 83
998702/0 14 F2 = 69dB SPL @ 593Hz Rejected Frames = 19
DP = 3dB SPL @ 406Hz Test Status = Accepted ;
NF =-fdB SPL Normal Range = = NTUH-7070 |
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AR ESR T
I #? ¥ & (Impedance)

F.F 54 & (Acoustic reflex, AR)
0.5 kHz ~ 1 kHz ~ 2 kHz ~ 4 kHz

(1) PlEcF 5 B (2)% RlfLF SR B
PTA+70~90 dB e p]+2~16dB

IPSILATERAL STAPEDIUS REFLEX PATHWAYS < CONTRALATERAL STAPEDIUS REFLEX PATHWAYS
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1994 & % R 752 F (NIH)

1. % % M PRAF2 B % 52F &30 2
4 B

2. % % M FAF 2 B % 2F 4612
< RN IcR 2 R

3. MR FER+ARFRE

4, F & £ R
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1. B BB 5184 & % (OAEs)
B >¢ B DA g

2. p BN iR F B8 & (Automatic ABR)
st A >S9 B 1 j;’rgeag,ﬁ

3. TR BB kA

(Behavioral Observation Audiometry)
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LEF-BRRR KA

(Behavioral Observation Audiometry)
2. REH R R 2

(Visual Reinforcement Audiometry)
3. HZp A kA

(Conditioned Play Audiometry)



FRRRRIEA

.’%‘e&

startle,Moro’s-like reflex)

AE_PR. 2 PP R

(eye-blink, auropalpebral reflex)

L g #
(arousal response within 2 sec)

Wl 5P LRk

(sound localization)
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BELRE 18 5 (BOA)

##%  Noisemakers %3
(dBSPL)  (dB HL)

i

f

<47 50-70 40-60
4-7 * 40-50 20
13-24 % 25-30 5



AR5 3 x4 18 & (VRA)

1. 61 7 ~2.5/% erBR % &2
5 fEoF B(EFD ER)>
AR5 3 A< (B 1)
2. AR REIEI RS F R
3. A p SN ¥ L LR S B K

4. AR/ ¥ T R AR



Zptsi B @ 4 (CPA)

1.2.5~5 &
2. PIEF R %ﬁll’\
2 3 3 F a0 (0.5, 1, 2, 4k Hz)
3. #F AR TR E
7B TR

=



1. 7* 287

FAE A2

2.} B ER =
TiIHH TR RE
‘““‘5&1“* FIERE
2O SES

3. & L ¥rfoio Kk

e (PTA)
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