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e Audiology Diagnosis
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Presentation Mode
Pure Tone Pure Tone (mastoid)

Air Conduction Bone Conduction

dB 500 1000 4000 Mean 500 1000 4000 Mean
20 0.2 1.2 0.6 0.7 0.5 0.9 0.6 0.7
40 1.8 3.0 2.2 23 2.9 4.5 1.6 3.0

| 60 36 ¢4 45 3.1 37 5.0 5.9 2.1 43
80 7.2 8.8 6.2 Z, 7.8 10.6 7 8.6
Mean 39 4.2 i

S —————————
*From

Dirks & Malmquist, 1964.
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500 Hz
Tone correction factor(CF) noise
10 — 0 10
15 — 5 — 20
25 — 5 — 30
35 — 5 — 40



- !ll Site of Lesion 1cesws

TaBLE 4.65. Calculations of hit rate (HR), false alarm rate (FAR),d' and A’ for
audiologic tests in rank order by HR.*

—
—

Rank order

HR Teste N HR% N FAR% d’ A’
1 ABR 818 95 1,289 11 2.9 0.96
2 BCL 40 85 119 8 2.5 0.94
3 ARC 1,333 84 2,719 15 2.0 0.91
4 PIPB 78 74 184 4 2.4 0.92
5 FBB 51 71 312 5 2.2 0.91
6 TDT 999 70 800 13 1.6 0.87
7 SISIM 286 69 336 10 1.8 0.88
8 SISI 490 65 410 16 1.4 0.83
9 ABLB 511 59 374 10 1> 0.84

10 BEK 723 49 585 7 1.4 0.83

11 SD 965 45 356 18 0.8 0.73

YOURCE: With permission from Robinette. M.S. “Inteoratine andiametric recultc? Tu 1ot
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THE AUDITORY PATHWAY: Diagram

e Superior Temporal Gyras
a CAuditory Clortesx)

- Suditory Badiation

Infenor Caolhculus

IMlidbraun

IDaorzal Cochlear INucleus \ . Lateral Lermunscus

YWentral Cochlear Mucleus . .

s
Fons™

Zaochlea i

—

- Superior Olivary Nucleus

-

L
E'-
!

© Spiwral Ganglion
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Statistical Fault

- ,‘ Model
Simuia gf¢ Time, location,
duration

olden, IVIOJE

-Exposed
S0 . Model
Desic ' Golden Model

(no fault injected)



Audiogram Sty

Response
FREQUENCY IN HERTZ (Hz) =
r
Leit[Ear 10 0 750" 506" 5000 " 6008 " Leh_Unspeelfied Right
- B T v AC
500 1K 2K 4K 8K 250 500 1K 2K 4K 8K 0 B ur
I I -10 10 4 r - : Masked
Fe L L
0 20 )WCJ
30 -.J/B*a ! BC - mastoid
10 P ' ,-L ' Y ' Unmasked > <™ <
20 50 r L/'J i Masked u] C
"\ : r : : ' BC - forehead
30 na v ' i ' Unmasked w
70 ; A k 4 Masked r q
40 80 »
‘_ % ' ' [ ' Sound Field
30 \r - ’ i C ) Acoustic Refiex
60 ! ' [, . Contralateral >~ ¥q
110 T, ; e il
70 120 " % g % Ipsilateral 1= -]
80 No Response
90 Ear
Left Unspecified Right
100 AC
110 Unmasked
Masked
- 120
Frequency in Hz Frequency in Hz BC - mastoid
Unmasked ; <> S
Masked
Key to Symbols aske 1, b
Unmasked Masked BC - forehead
Unmasked v
Air Conduction e O ------------ . Masked G Y 3)
Sound Field S
Bone Conduction  «:eeeee- A A ¥
Acoustic Reflex
Uncrossed Crossed Contralateral >y <
Arnuctic Raflay e Mo KA Ipsliatoral = o




(o) AT JU) s g
<

e ACte — BCte>10



=) sR o) sdilinl (il 5
o]

e ACte-BCnte >= |A
e ACte-ACnte >= |A



Audiometer

Pocket Hearo Dem rosoft Internet Explorer

Pocket Hear

HEARING EDUCATION & SCREENING SYSTE]

ONojoJoJoJoJoJoloJoX XoReNO) B cLosE




Speech Masking

e Supra-aural earphone

- SpeeCh I—eveITE _ BCNTE(real best tone500,1000 or 2000) >=
45 dB HL

e Supra-aural earphone

- Speech Levelrg — BCyrgreal average tones00,1000 & 2000)
>= 45 dB HL

e Supra-aural earphone
- Speech Level;g —Speech Leveln;g >=45 dB HL

- Ihﬁf\lf"l' ﬁf\rhl’\f\hf\
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e Mmin= BCte + ABGnte
e Mmax= BCte +40

2L jieS Jal )l mha Jl ng Ol daS Jhyda e



(AC) lsh o), sl O (adigy Jga 8
c ...

M., =AC, —40+ABG,

M, .= BC,, +40

max

) )b s 5 g s aS el 4
2L JS(UCL)
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Mmin= minimum Masking = Ui s Jélas
Mmax= maximum Masking = (il s il
40 = Minimum A
ABGnte= Air- Bone Gap of non test Ear
BCte= Bone Conduction of test Ear



Audiogram

Response

FREQUENCY IN HERTZ (Hz) ==
r

125 250 500__ 1000 2000 8000 Left Unspecified Right

4000
750 1500 3000 6000

AC
o B— g : ur
500 1K 2K 4K 8K 250 500 1K 2K 4K 8K | ' ' '
I -10 10 - L ; . Masked
C L L
20 )-q?c
0 30 -J.‘.'/B*a ! BC - mastoid
10 L ,.L ) Y I Unmasked > <™ <
o J T Maskod a C
20 o s : Ji: : ' BC - forehead
. 60 T v T ' Unmasked w
70 ; A k L Masked r q
T 40 % ' ' ' ' Sound Field
50 * : : : : Acoustic Refiex
T 100 T T ; 7
60 110 e N ,.;,“_y, Contralateral >~ -
70 120 - v: : : 1 Ipsilateral 1= -]
80 No Response
90 Ear
Left Unspecified Right
100 AC
110 Unmasked
Masked
120
Frequency in Hz Frequency in Hz BC - mastoid
Unmasked z' <> 6
Masked
Key to Symbols BC - forehead e =
Unmasked Masked
Unmasked 1{
Air Conduction Masked G J
Sound Field $
Bone Conduction Acoustic Reflex
Uncrossed Crossed Contralateral >y <
Arnuctic Raflay e Mo KA Ipsiatorel = 2




Hearing Level in dB (ANSI-96)

Audiogram Styles

A
250 500 1K 2K 4K 8K 40 250 500 1K 2K : 4
0
10
20
30
40
50
60
70
80
90
100
110
120
Frequency in Hz Frequency in Hz
Key to Symbols sgske ke
Air Conduction e O ............ .
Bone C A A
Uncrossed Crossed
A ic Reflex O B

HEARING LEVEL IN DECIBELS (dB)

AC

BC

nesponse
FREQUENCY IN HERTZ (Hz) =
r
125 250 500 1000 2000 4000 8000
b 750 1500 3000 6000 Lo s
' 1 ' ' AC
0 T T T T Unmasked
10 : : : - Masked VAN
N s s
a0 ] . . V _
30 BC - mastoid
a0 J. : s ¥ Unmasked > -~ <
X e [ Maskod B C
: : : : BC - forehead
i X s v ! Unmasked A
70 : . : - Masked ¥ a
L : ; ‘ 5 Sound Field b 3 S o
80 T T T T
100 ¢ L x £ Acoustic Refle:
T T T
110 ' : ' ' Contralateral >- |
v ' v v
120 = B i : Ipsilateral - —
EFFECTIVE MASKING LEVELS
TO THE NON-TEST EAR No Response
Npge 125 250 500 750 1500 1000 2000 3000 4000 6000 8000 Ear
L Left Unspecified Right
AC
N Unmasked
Masked ls
R
BC - mastoid
Unmasked z, L é
Masked 1‘ |J:
BC - forehead
Unmasked \r
Masked 3 J
Sound Field

Acoustic Refle:
Contralateral

Ipsilateral

TY (X

1A




Earphones

Ear Insert Earphones

Reduce masking
Reduce ear canal collapse

Enhanced stability of sound
delivered to ear

Supra-aural Earphones

Increase Comfort

Reduce spread of bacteria



Frqg. 5 -2 Date: /‘,/” Age: 6€
R

Name:
Audiometerused["“""“""’ i_s, ’, :i’l Seic . Eaamier

LecEnD PURE TONE AUDIOGRAM

Right (red)  Left (blue)
Unmasked <] K FREQUENCY IN HERTZ (Hz)
UnmaskeaNA D e 750 1500 3000 6000
Masked a g 125 250 500 1000 2000 4000 8000
AC MuskedNE A [ T T T T
Soundfisld | | | |
Soundtieid NR -10 | | 1 h
. Unmasked < > c | ] | |
udiogram 5- = g | B| 4 IRl
bone:  Masked 3 g % | |
MaskedNR [ - 10 | | | |
Unmasked T N2 & B I t
Forehead Unmasked NA } E : | |
bone:  Maskad 1 r - 20 | ~ | |
Masked NA e : i | |
Response conslsien @ oderate poor % 30 \ | | !
Validi @ Erable :I; | | |
2 a0 | | | |
PURE TONE AVERAGE (500-2000 Hz) In dB. g + " Y
SR Right Lelt Best bin. avg - | |
6] | |
Two fre w 50 | | i L
Thieelrea | 20 23 =] 1 ] | |
z | [ \
REMARKS: - 60 L I .
w
> ] ! |
W 70 I | ' |I
|
9 : | ! |
z
= 80 I ' 1 1
3 I
x 90 + | : |
I : | I
100 H ' I 1
! I ! |
110 1 | " !
ABBREVIATIONS 125 250 500 1000 2000 4000 8000
CNE  could not establish Masking in left
NR no response Air:
ONT  gid not test Masking in fight
SL sensation level
SPL  sound pressure lavel okl Yaking vl
SAT  fpesshmareness thsshold Maskingin fighe L
SAT  speech reception threshold Type of masking Catibration
MCL  most comfortable level
UCL  uncomlortable level [FesER meraimsa o e] T T T T T B

SPEECH AUDIOMETRY

, DISCRIMINATION in % CORRECT
SAT SRT MCL ucL
IN QUIET IN NOISE

AP s JOHL y |k Hose
RIGHT o /6 g8 5—ouﬂ 70.1-3 ?0 L JA ‘o L« T8 54/ - ‘a L [R
Masking level in left g_g g e ol dB a8 el

Host l.&'pm 7 | O AL
LEFT I a8 /8 a8 ‘/[ uB 70 a8 JX Ligt JA {0 .,,,.3C /7/’/ List 47 List l‘
Masking level in rigm_L 48 g ; o8 a8 di 48
SOUND Ko st S0 He v Lovel
FIELD &l ¢ g i a5 4% .| 70| 72 l:g—A_ { % I:_z? Lst =

SRT DISCRIMINATION + dB S/N
s _Speudees s Clo w-22 2%

Type ol masking Type of masking

I P T Y BTV | e T e s and ~ Y~ UowveY




Name: F;., . A-dS5” § Date: —M Age: 7

U S 170/ :
Audiometer used["‘"‘"’"e g, 1707 sex £ Examiner:
B T PURE TONE AUDIOGRAM
Unmasked @ E 3 FREQUENCY IN HERTZ (Hz)
Unmasked NR (B k 750 1500 3000 000
e Waalad 4 EJ\‘ 125 250 500 1000 2000 4000 8000
- Masked NA t [x T T T |
Soundtield | 1 | |
Soundfield NA -10 L ! 1 4
Unmasked | > : Il : |
Mastolg  Unmasied NR g z & 0 - e 1 Bh |
. bone:  \asked @ L S
Audiogram 2-25 e g LR F G AR
Unmaskes 7 Vv o 10 4 1 :l' + T
Forehead Unmaskud NR Y i | | | |
bone:  Masked 1 r > 20 | | \
MaskedNR ) e \ 2 | |
7)) o 3 3p i |
| |
ONE AVERAGE (500-2000 Hz) In 0 w 40 + + i T
7 Rignt Lelt | Bestbin avg o | | |
Two frs 8 50 | | ! 1
Three freq 1\_‘ ) o T | | ]
z | |
REMARKS: - 60 : ) i :
;‘ | | " |
w70 1 : t {
g : 1 ! 1
& 80 I N 1 1
< : | | |
T 90 h : l[ :
|
100 ! : : !
| | ! |
110 H I H s
ABBREVIATIONS 125 250 500 1000 2000 4000 8000
ﬁ:E ﬁg'ﬂﬂgﬁ:‘:"b"’h e Masking in left l I 41
DNT  did not test Masking in right
e i Ao ey o MG I lat 25-35 |30-Y0 |30 —40|yo-50 | ¥0-50
R :\ep:::q level Masking In right 25-35 | 30-40|30-42 |Y¥0-50 | 45-55 0
ST speschracoption threanold | [ Type of masking D A calbiion S e tiym Leve I
LR iDL [wesER fateralized to the | e g | [ Y e =
SPEECH AUDIOMETRY
DISCRIMINATION in % CORRECT
SAT SRT MCL ucL N aUIET IN NOISE
|isved0 AEAL = oot Ik___
RIGHT dB QO /00 / n it /ﬂ ILv-I Lt List
Masking level in left a8 o8 L
s “EMW | s |;__
e l--- PV i~
Masking level in right aB a8 @8
SOUND ove | oot Lovel
FIELD aB a8 a6 ™ [un List st |

SRT: DISCRIMINATION: dB S/N
Stimult 5’10 oﬂﬂ/dl S Stimull NU-£
Type of masking Type of masking £ I[)ﬂ@c h .

Response mode. ye Dd“ T " Response mode 1‘-
mode: —JCEL ’Md mode L el




| Name: Fig. L-L47 Date: ‘W’ Age; 30

o 8 4ooo _
Pure tone: (42 Sex:_F__ Examiner:
- Audiometer used[_:' 8 4000 ¢ 2
| i PURE TONE AUDIOGRAM
Unmasked 3 FREQUENCY IN HERTZ (Hz)
Unmasked NA *a 750 1500 3000 6000
A Masked [11] 125 250 500 1000 2000 4000 8000
MashoaNR g o T T T T
Soundtield | | | |
Soundisld NR -10 | | | 4
Unmasked < [> : : : i
Mastold  Unmasked NR X I
- bone:  Masked E 3 0 < J < J ; ; :] :
udaiogram - s : gl [ P
Unmasked P W @ 10 ; J : | +
nmasl z
Fm“ :nua:.dm | 1, < 20 | ﬂ ' Il
Masked NR g l' >/ i | = | ™~
Response ney: uood@oo( g 30 ] !
v@mwmn o | | ' |
a a0 | 1 | \
g N g + T T
Best bin_avg o | | | |
w 50 ! 1 § 1
=] | | | |
z I 1 |
REMARKS: S 60 1 I A +
m ; | ! i
g 70 ! | ! |
1 I v |
o \ | 1 |
Z 80 ! + | !
5 | | | |
Tz 90 K : : :
! |
100 ! : | !
| | I 1
110 H 1 H !
ABBREVIATIONS 125 250 500 1000 2000 4000 8000
cne coul ot etablen e Mastinginen [ |
ONT  did not test Masking in right:|
il S B W 90-50
M vt el Masking in right 45-50 | 40-50| 40-50
m ;po:mmopuongwum Type of musking "r' F-) Calibration:
ko s o [WesER weraizes to 1he] [ Ing [ R
SPEECH AUDIOMETRY
DISCRIMINATION in % CORRECT
SAT SRT MCL ucL N QUIET IN NOISE
o, luv- EOML Lovel Lvel Lovel
RIGHT d 96 A List List List List
Masking level in left B a8 o8 o8
Lo\ o
terr R T8 2 T e I —
Masking level in right i 8| a8 a8 98
SOUND = il_...a_ Lovel
FIELD ) "™ et List List
SRT: DISCRIMINATION: — dBS/N
st — WL S (~ond Stimull Nu-&
Type of masking: o] Type of masking:
Response modo: - “Wor: Respanse mode. 8 ("am 2
Prosentation mods: Prosentationmode: ¥ LCOYPRQ



Audiometric Symbolsg
-

00 x=x
Right " Left

Bone

>\/<

Forehead

$ soundfield




Masked Audiometric Symbolsy
.

gy Air I5—\

Bone

Masked Left Ear Masked Right Ear

The idea behind masking is to keep one ear “busy” while
testing the opposite side



Normal Hearinge

Right / Left
1252

Frequency {Hz)

Audiogram
Symbol Key

right ey

e

AC
unmasked <)

AC
masked B
BC
unmasked <
BC
masked [
BC

foreneats |
masked |

BOTH

BC
forahena
unmasked

Sound |
Fleld b

Examples of NR

QL X
H ok

750 15K 3K




Types of Hearing Loss

e Conductive

— Bone Conduction better
than Air Conduction(more
than 10db)

e Sensorineural

- Bone Conduction equal to
Air Conduction

=

e Mixed

— Some amount of Air and
Bone Conduction loss that

- Isn’t equal



Right / Left

Low Frequency LosSS

Frequency (Hz) é\u'gi; rzm
126 250 600 1K 2K 4K _8 POy
| ht left
o] B e E—— e et S e AC 3 i
o i 2 unmasked
208 ko /S?,/;K s ,' et unm'ﬁkod
g 30 rj - - mnesiod
2 --__-¢‘_/_‘ iz P Sl R0, AU 1A e [ BC
= 40 | forehand
e S 1% 4k masked
3
i 60 { BOTH
S U O 20 00 W W L forshess 4
580 2 TR Eooi] DPad R EObd I8 2ol unmaesked
g . ' Sound |
20| ‘ lllpase i T RN i : i Fiela § ¢
‘Oo oy o L [T e .‘r < --'T- 'r'”! ------- acf E!.mﬂlﬁl O'm
110 ‘
&
120 2 q
750 1.5k 3K 8K 12K



Conductive Hearing Loss

ngh! / Left Frequency (Hz) Audiogram
. 9.3;1:1??0? Key
125 250 500 1K 2K 4K 8K

T gt iefi |
101 ! 1 S AC: L
y: 34 & & |un'lmsiud 4/
0 APF =il 9P |
10 ‘g"-] | H © ? ".' | neskad 1§]
: K BC
20 i t *—x unmasked
o ‘ 8C
& 30 | " 1 masked | )
= -1
e K 4= ! -
- “ e, forehond I
~ 50 nasked |
3 60 l t BOTH
7( BC
870 1 | [ l | | torghend
® ‘ | | ynmasked
yoe B
2 a ‘ Sound
* 30 | ; Flelg
100 | Examples of NR
110 I &
B | - .‘
] 20 1 1 >
N ]

750 15K 3K 6K 12K



Conductive Hearing Loss

R'gh' / LQ'fl’ Frequency (Hz) Au-‘lim‘fr.,n-.
Key
125 250 500 1K 2K 4K 8K

Symbo

T “rght_left_|
10 ' 1 AC s
R | S | unmasked (0 X
Q : 3-— -\l - | Ac
Q1 H b g mesked 1¥]
10 I | | - : -7 8C
| ) -
20 1 1 *—% unmasked
o B8C :
& 30 ” t t masked | ]
':’ 40 ' | 8C
- 1" forehond I
-~ BO nusked =
L {
s 80 | | BOTH
BC
2 70 l | | forghend
= 80 ‘ | | unmasked
H 2 | | Sound [
= 90 | ; Flels '
100 | l Examples of NR
110 I D
120 ‘ | %
| | . 4

750 15K 3K 6K 12K



High Frequency
Sensorineural Hearing
LOSS

ngh‘ / Left Frequency (Hz) Audiagram
Symbol Key

1256 250 500 1K 2K 4K 8K

nght_lafi
10 { AC
| 1 | unmasked ()
0 e D ——%> | AC
| / =3 & 3 asked 4 ([
10 \ EHxae P-4 ! mmsset
NS BC
20 N4 unmasked
- B8 & BC
& 30 ) A masked []
~ A\ | 1)) : {
¢ 40 AP - 4 | BC
" | o Rf forenead
- 50 { : 4 WD | masked {
~ L\
% 80 -l | BOTH
¥ BC
2‘ 70 forehesd
* 80 | unmasked
L
v | | Soung
= 30 | ! Flels l l
o { [ A
100 i : Examples of NR
110 | i ~ ot , }
I 2() | | ' b\ ! g v

750 1.BK 3K 6K 12K



Mixed Hearing Loss

nght ! Left Frequency {Hz)

Audiogram
Symbol Key

125 2650 500 1K 2K 4K 8K
| | | right Inft |
10 ' ' AC
I unmasked
0 e T e v T AC
: ! masked p |
10 | ! | A ! s [
[ ’ Be ‘
’ f | | ! unmaskyd |
20 i |
o L BC w
@ 30 1 t g mssked ]
; "
¢ 40 { “4 BC :
- ’ . forehead
- 50 b i { |« e RS nesked
L 2
80 BOTH
o7 | | BC
» 70 1 1 | tarehesd
® an | Jrimasked
* 80 l | !
Yoo l | Sound : l
= 90 ! Fielg N .
? ! | | 1
Co l Exgmiples of NR
|
110 , , l
120 ’ \ ' "

750 1.5k 3K 6K 12K



Some Closing Thoughts

e Components of Sound

- Hertz
-~ Decibel

e Audiometric Symbols
- Unmasked and Masked

e Determine Amount of Loss
- Normal, Mild, Moderate, Severe, Profound

e Types of Hearing Loss
- Conductive
- Sensorineural
- Mixed



Presentation Mode
Pure Tone : Pure Tone (mastoid)

Air Conduction Bone Conduction

3 500 1000 4000  Mean 500 1000 4000  Mean |
) 0.2 1.2 0.6 0.7 0.5 0.9 0.6 07 |
) 1.8 3.0 22 2.3 2.9 45 1.6 30 |
) 36 4 45 3.1 37 5.0 5.9 2.1 43 |
| 7.2 8.3 6.2 7.4 7.8 10.6 7.3 8.6 !
ean 3.5 12 |

e ———————————————

m Dirks & Malmquist, 1964.






'Fr'eql;nency (Hz) D

250

500

1000

- 2000

Mean
Range
Me_an
Range
Mean
Range

Mean

Range

Mean
Rancoo

51

44-58
61

50 .

4565

58
45-75

50-80

59
54-65
63
45-80

60
52-65

60
50-70

59
AR 20

69 -

57-66
- 63

40--30
60
5265
57
45-70

62

A58 T

61
55-72

63
45-75
60
5068

60
45~75

58

FAN B T ol =y

68
56~72

60

50~68

57

A= ey

65

Y



Frequency

500 1000 2000 3000 4000 - 6
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 Mean Occlusion Effect
Frequency (Hz)
Study 250 300 1000

e —————————————— e ——
Elpern & Naunton, 1963 300 200 10,0
Goldstein & Hayes, 1965 122 13.1 4.9
Hodgson & Tillman, 1966 22.0 - 19.0 7.0
Dirks & Swindeman, 1967 23.7 19.3 7.5
Martin et al, 1974 20.0 15.0 5.0

Bezger & Kerivan, 1983 20.3 g_}_g 7.5




c- |

e Starting Level (PTA ,A/C) = Thereshold of the NTE + CF
+ Safety Factor ( 10to 15 dB)
Ohisadal Jalet ile e (58 ) sa Jlanl 4l
monai Jale+(dB10 U 15)
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[1] - R. K. Beedle, 1971.
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e Starting Level (PT/ BC) = threshold of the
nte+ CF + safety Factor (10-15 dB) + OE
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