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. B R ¥ & (Tuning Fork Tests)

. %3 B * ¥ & (Pure Tone Audiometry)
.3z 3 & * ¥ & (Speech Audiometry)

. 37K # & & (Special Audiological Tests)
Cair o F B ¥ & (Auditory Brainstem

Response)

. TR E 4 ¥ B (Impedance Audiometry )
. B %19 545 % (Oto-acoustic Emissions)
. B L % [ (Electrocochleogram)
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4 1@ & 4 ¥ 3 (Physiological)
RIEK # # & (Impedance Audiometry):
Acoustic reflex

Pasr UL F B & (ABR)*
B & B (Electrocochleogram, ECoG)*

(e {g_\" ¥ % (Behavioral)

1. SISI test 2. STAT test 3. PIPB
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Acute Otitis Media
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Otitis Media with Effusion

short process of malleus air-bubble
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0.5 kHz ~ 1 kHz ~ 2 kHz ~ 4 kHz
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RIERA B A
K.F % i (AR threshold, ART)

B3 48 # 3 % (Conductive HL):
F &2 ABG 5dB,}|50% AR(-)
F &2 ABG 10dB, | 80% AR(-)
7 2 ABG 27dB, P'| 50% AR(-)
B iR+ f. # 3f % (Sensory HL):
1| 2 85dB(Thr), 7 50% AR(-)
] %2 60dB(Thr), | 10% AR(-)
B &5 {¢ 5 % (Neural HL):
7|2 0 dB(Thr),|30%AR(-)
1| %2 30dB(Thr), | 70%AR(-)
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3. Cochlear lesion
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4. Brainstem lesion
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5. Facial nerve lesion

Contra

Ipsi

Rt

abn

N

L't

N

abn

ACOUSTIC REFLEX ARC

LEFT EAR

”'-"lll | )\H

|'lu"n




~L =L LEFT EAR RIGHT
{&fig@)" *ﬁ ﬁ Probe  [] M -
2 W | Probe
RF & E(ART) < |/
,1.%'."?;.‘?”.?‘.".?‘....
Activator $Envin Activator
=l g —
Contralateral Ipsilateral
O5K | 1K | 2K | 4K | 0.5K | 1K | 2K | 4K
R't| 85 8 | 90 | 90 | 80 | 80 | 8 | 85

L't




IR 18 8

P 5 R 2 (ART)

Mrohao

ACOUSTIC REFLEX ARC
LLFT EAR

vdagpediine
<

"O\l o Vi

' \

‘\\
s
L)
DS
3

HiC 1T FAH

OIG:

l'(ult‘n

y Activalor

Contralateral Ipsilateral
O5K| 1K | 2K | 4K |0.5K | 1K | 2K | 4K
R’t ——— CNT —— 851 - 8hEd 0/ 90
L't | 100 | 100 | 115 | 115 ——— CNT —




i B I0 el B
PadF LI~ & & (ABR)
# A AT Nk s (Neurodiagnosis)

o |~ 1l ~ V& 3% $ P (absolute latencies)
o ;4 ¥ Zp¥(interpeak latencies, IPLs)
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Standard Retrocochlear Test Battery

Auditory brainstem response (ABR):

1. no identifiable waveforms, if high tones < 60dB
(20%~30%)

2. only wave | (+), all remaining waves (-)
(10%~20%)

3. IDL(V) > 0.2 ms, IPL prolonged
(40%~60%)

4. Normal (10%~15%)



Standard Retrocochlear Test Battery

Auditory brainstem response (ABR):

.The initial neurotological approach
.Limited use in neurotological diagnosis
.Previously-published audiological protocols

sensitivities : 82-97%

specificities: 15-61%

* sensitivities for small tumors 8~42%
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bl ﬁ,lg'{ B] (Electrocochleogram)

¢ 3%:SP (Summating Potential)
AP (Action Potential)

CM (Cochlear Microphonic Potential)
1. i* RE2i®R
2. + pwe 2_Fod %R
3.2 L E A }}%L;’)‘ﬁ’?
SP / AP Amplitude Ratio T
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bl ﬁ,lg'é‘ﬁ B] (Electrocochleogram)

&= 3 55 (transtympanic):
ik 3 4 (promontory) |

[l  (round window) 1y

g
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A s (tympanic)
3 35} (extratympanic): =

foam plug, leaf-type
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o) MSEC
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BT E](Electrocochleogram)

1. 57 € & (Summating Potential, SP)
ARt B2 RE e F R

2. &% 7 i (Action Potential, AP)
EA Sansiv g

3. B ¥Rfk3 & i=(Cochlear Microphonic
Potential , CM)
B #p 7K Ak vk L e



bl ﬁllg’{ B] (Electrocochleogram)

Diagnosis of Meniere’s Dis.
SP / AP Amplitude Ratio T
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Meniere’s Disease
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1L 5% 4

(Recruitment Tests)

2. R it Btk &
(Tests of Auditory Adaptation)

3.5 434
(Tests of Speech Distortion)
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1. 47 248 % (Recruitment Tests)
(1) B3 s in Bt 4 (Sound
Increment Sensitivity Index, SISI)
| %3 . pure-tone threshold + 20dB
4 £ 3 4r:1dB, 0.25/5s

ﬂtfﬁ;ﬁ;%

SISI > 70% = recruitment (+)

B B 1S 5 %

SISI £30%
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1. 4F 24 % (Recruitment Tests)
(Hﬁ‘f‘&iﬁ SR 3p Hcig & (SIS))

Recruitment

Trave g wave

OHCs active
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1. 47 248 % (Recruitment Tests)
(2)Fe. * 5+ 24 4 (AR threshold, ART)
Sensation level (SL): ART - PT

e s

SL < 60dB = recruitment (+)
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2. 7% it & & (Adaptation Tests)
(1) }+ 3 % i9+# % (Suprathreshold
Adaptation Test, STAT)
i 4§03 100 dB at 0.5k Hz,
105 dB at 1.0k Hz

A ﬁfﬁ?ﬁ:}fﬁ%(+): < 60 sec



Adaptation Test, STAT)

SPIKES /S

i B I0 el B

2. 7% it & & (Adaptation Tests)
(1) }+ 3 % i9+# % (Suprathreshold

RAPID ADAPTATION
i
S NORMAL
s Ly
S 8
e
\\
y HEARING IMPAIRED |
1 1 1 bl 1 )
i © 00 200 300 400 500
TONE DURATION

(ms)
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2. 7% it & & (Adaptation Tests)
(2)Ffe * 5+ % i¥ 4 & (Reflex Decay Test)

1

g S

T

J#c3 #2 5:0.5 kHz, 1.0 kHz
%3 € : ART+10dB

Reflex decay (+):

104, » - amplitude {, > 50%
=8 5 is 5 % (+)
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2. . ¥ it &&# & (Adaptation Tests)
(2)Ffe* 5+ % i34 & (Reflex Decay Test)

/

02468104 0246810121 02468100
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Acoustic Reflex Pure-tone Sensation Level
Threshold Threshold

0.5k | 1k | 2k | 4k | 0.5k | 1k | 2k | 4k | 0.5k | 1k | 2k | 4k
Rt | 100 (100|105(125| 5 |10 | 20 | 50 | 95 |90 | 85 | 75
Lt | 100 [100|120|125| 70 |65 | 70 | 65 | 30 | 35| 50 | 60
Static Immitance | | Tympanogram || Reflex Decay
Rt 0.16 Rt A 0.5k 1k
Lt 0.18 Lt A e |

Lt
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3.3 % % 4 E # % (Distortion Tests)
(1) ;75 F+ulie &

(Speech Discrimination Scores)
(2)F 5 2F#FRIFRRE
(Performance Index of Phonetically
Balanced Words, PIPB)

(PBmax 7 I:)Bmin) / I:’Bmax%’
B 3515 5 % (+): > 25%~45%
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.3% 3 4 E ¥ 4% (Distortion Tests)
(2) 3 5 2577 R 31F R & (PIPB)

100r

PERCENTAGE PB SCORE
on
o
T

1 J
30 100
HEARING LEVEL FOR SPEECH IN dB

o
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3.3 3 4 E ¥ % (Distortion Tests)
(2) 373 247 R 513 R & & (PIPB)

Speech Test
SRT(dB)| MCL(dB) | UCL(dB) | SD(%)
Rt 20 75 100 [28->8
Lt 10 50 90 9696

R’t PIPB (+): (28-8)/28 = 71%
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Case 1-ABR
H# 2868454

Mixed HL
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Case 2-Audiometry
# 2856841 Unilateral Sensorineural HL

-10

/A/

0
S O—0=SBL >

/N

20 X/X \?C) O—O
30 \ e
40

50 . :/ \\
60

70
80
90

100
110

Hearing Level (dB)

125 250 500 1000 2000 4000 8000
Frequency (Hz)



Case 2-Audiometry

# 2856841 Unilateral Sensorineural HL
Acoustic Reflex Pure-tone el L
Threshold Threshold
05k | 1k | 2k | 4k | 0.5k | 1k | 2k | 4k | 0.5k | 1k | 2k | 4k
Rt| 85 | 8 | 8 | 85 5 10 {1515 | 80 (75| 70 | 70
Lt | 100 |105| - — 5 10| 60| 35| 95 |95 | - —
Static Immitance | | Tympanogram
Rt 0.6 Rt A
Lt 0.4 Lt A




Case 2-Audiometry

# 2856841 Unilateral Sensorineural HL
SISI
0.5 kHz 1 kHz 2 kHz 4 kHz
Rt

Lt 100% 100%
STAT Reflex Decay
0.5 kHz 1 kHz 0.5k 1k
Rt Rt 1 s
Lt (+) 10” 50” Lt (+) 3” 4”
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Case 2-ABR
# 2856841 Unilateral Sensorineural HL

Auditory Evoked Potential




Case 2-Gd-MRI
# 2856841 Unilateral Sensorineural HL
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Case 3-Audiometry
# 2674904 Unilateral Sensorineural HL
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Case 3-Audiometry

H# 2674904 Unilateral Sensorineural HL

Acoustic Reflex Threshold (dB)

Contralateral Ipsilateral
05k | 1k | 2k | 4k |05k | 1k | 2k | 4k
REG 857 | “95gisy a8 o720 =9CP== 00 /) “ 907790
Lt | 95 | 95 |100| 100 | 95 | 105 | 100 | -
Static Immitance Tympanogram Reflex Decay
Rt 0.66 Rt A 0.5k 1k
Lt 0.66 Lt A Rt - -

Lt




Case 3-ABR
H# 2674904 Unilateral Sensorineural HL

Auditory Evoked Potential
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Case 3-Gd-MRI
# 2674904 Unilateral Sensorineural HL
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Case 4-Audiometry
# 3428443 Asymmetric Sensorineural HL
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Case 4-Audiometry

# 3428443 Asymmetric Sensorineural HL

Acoustic Reflex Threshold (dB)

Contralateral Ipsilateral
05k | 1k | 2k | 4k |05k | 1k | 2k | 4k

Rt | 90 | 85 | 90 | 90

Lt | 95 | 95 [ 100 | 100
Static Immitance Tympanogram Reflex Decay
Rt 0.38 Rt A 0.5k 1k
Lt 0.36 Lt A ==
Lt — —




Case 4-Audiometry

# 3428443 Asymmetric Sensorineural HL
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Case 4-ABR
# 3428443 Asymmetric Sensorineural HL
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Case 4-Gd-MRI
# 3428443 Asymmetric Sensorineural HL
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Case 5-Audiometry
# 3023277 Asymmetric Sensorineural HL
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Case 5-Audiometry

Asymmetric Sensorineural HL

Acoustic Reflex Threshold (dB)
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Case 5-Audiometry

# 3023277 Asymmetric Sensorineural HL
SISI
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Case 5-ABR
Asymmetric Sensorineural HL

Auditory Evoked Potential

v
-
% - <
I
—% v
\ J 3
b Y
S~
2 Sensitivity and Sweep Time Per Division
2 025uV 15 mscc 6 025uV  15msec 8 025uV 1S msec
- ABIR-.\'EURO
Rt dB
1-m 2.58ms I 2 34ms -1 2 4Oms
| M-V 2. 34ms U isuV m-v 1.92ms
I-v 4 92ms 11§ -V 4 32ms
441 4 74ms
v 102 A v vAa 229A
contrlll-V v 6. 66ms contrilI-V
Ll /Rd 1.63 A | U4iuV RilAdal VOl A
DLV 0 66HMs contra V 6 758ms IDILV) 1) HHms

LV RV 072A | conta RtV AtV 13% A

Nicolet



Case 5-Gd-MRI
# 3023277 Asymmetric Sensorineural HL
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Speech PIPB 23% 40%
Adaptation ARD 25% 35%
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Recruitment SISI 67%
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TSR 3
FARE KA
1. SISI test

2. STAT test
3. PIPB

2RKRIEER
I # # & (Impedance audiogram)
F & & - %19 (Acoustic reflex threshold
& decay)

it R F Bk & (ABR)*
B i 2 W) (Electrocochleogram, ECoG)*
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