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Tuning Fork

@ 't is a simple metal

@ 't consists of Stem, two prongs &foot piece

@ 't Produces constant pitch when either prong struck against a firm
but resilient surface.

@ 't is used to assess hearing.

@ And to differentiate between conductive and sensorineural hearing
loss.

Tuning Fork Test

@ Test is performed with different types of frequency.

@ Commonly used practices 256 Hz, 512 Hz, 102 4Hz

@ Larger forks vibrate at slower frequency.

@ Tuning fork is activated by striking against examiner's elbow, heel

of hand and placed 2cm away from EAC (External Auditory Canal)
for Air conduction OR on mastoid for [SeJal=Reelgle i{eiile]!.

", SENSORINEURAL MECHANISM

CONDUCTIVE MECHANISM

Air Conduction

Bone Conduction
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Air Conduction (AC)

@ occurs through air near the ear, and it involves the ear canal and eardrum.
@ Vibrating tuning fork is placed vertically in line with the meatus about 2 cm away from
the EAC opening.
@ The sound waves transmitted through
Tympanic Membrane — Middle ear ossicles—Inner ear — Auditory Nerve—Auditory
Cortex.
@ Both Conductive mechanism and Cochlea are tested
2cme EAC) G 1 L see Lgdasi g 0 548 0ll) a0 o 58 o3
Auditory Nerve ' Cochlea I ossicles &' TM ' EAC o« &) sel) (& @ gaall Cilas g0 J855

Auditory Cortex
Bone Conduction (BC

@ root plate of Vibrating tuning fork is placed on the mastoid bone.
@ Cochlea is stimulated directly by the vibrations conducted through the Skull.
@ Bone Conduction measures only the cochlear functions.
@ Normally AC will be more than BC
et danaall & honed) (A & seall Sla go Ji () 5
Lés Leuds cochlead) min (a3 48 all sle
BC J (» zma gl AC J gamsis 0 anball a1l

Principles of Tuning Fork Tests

@ Conductive Hearing loss (CHL)
Sounds delivered to the ear via AC will be decreased
If the sound is delivered to the ear via BC, then the sound will be heard normally.

@ Sensory Hearing Loss (SNHL)

Sounds delivered to the ear via BC will be decreased.
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@ !t compares perception of sounds transmitted by air
conduction to those transmitted by bone conduction through
the mastoid.

@ The base of Vibrating tuning fork is placed firmly over
mastoid process

@ Patient is asked to indicate when sound disappears,
suddenly the tuning fork is placed vertically 2cm from EAC,
@ Normal —If hears still - AC more than BC

@ Bone Conduction >Air Conduction =Conductive hearing
Loss

@ In nerve deafness, both air conduction and bone
conduction are diminished or lost

Air conduction

Bone conduction

GHA L ey L, ¢ el (B e gl sal) Jludi g mastoidd) e Ledad g 48 gl ¢k A Jy)
¥ 5} g 13 gyl Jlakiy s EAC) 08 20 Ty 48 ) By 5 gl

BCJ) 00 qeas) AC ) goaeas (st ptaskall guiasily Y, (oaala 13g3 aalos 4d) G (2 5o 13
Conductive Hearing loss (CHL) sais Wlisa | AC i &4 & guall 43) S (g yal) 1)
BCJ ¥ AC JI ¥ gaws s e nerve deafness sais GlS (i yall 1319

@ The Weber test is a screening test for
hearing performed with a tuning fork. It
can detect unilateral (one-sided)
conductive hearing loss (middle ear Conductive Sensorineural
hearing loss) and unilateral sensorineural
hearing loss (inner ear hearing loss).

@ A test of lateralization

@ A vibrating tuning fork is placed in
the middle of forehead or the vertex
asked in which ear the sound is heard.

@ Sound travels directly to the cochlea
through bone.

@ Normal person hears the sound
equally on both sides.

@ In unilateral conduction deafness (deafness in one ear), the sound is heard louder in
diseased ear— absence of masking effect of environmental noise.

Weber's test
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@ In unaffected ear, there is a masking effect of environmental noise.
So, the sound through bone conduction is not heard as clearly as on
the affected side.

@ During unilateral nerve deafness, sound is heard louder in the normal ear.

¢ Ggual) Wb panidy O (o) Alladyy Gl pall (il (Ao Lgdandy g AS ) ¢y 4y & J )

JL“".'.‘SU Q.-,\A,,m Q,,\JSYQ @LM‘U\ &‘935 CJ(;’T&‘M‘ UM‘

nerve deafness slconduction deafness Wl sdie &8 7 ,unilateral JSée gaws S 131 L
conduction deafness sdis (sSn Ae) JSda Al al) GV gamy LS 128

(poas) JS A8 81 &l ) aly st daa HAT) Al dauis sl LdY A Lgd ) 48 8 e aeu)

O ot dndal) NG aewsd nerve deafness sdie s (i dday all (ML aam L GIS 13) L

@ Test used for measuring hearing acuity for

variations in sound intensity and pitch and for | c.. phone to test Air
tonal purity, involving thresholds and differing | conduction threshold
frequencies.

@ Measuring hearing acuity for variations in
sound intensity and frequency.

@ 7o determine the nature and the severity of
auditory defect.

@ Audiometer connected to an earphone
—generating sound waves of different

Bone oscillator to test :
Bone conduction threshold Response switch

frequencies from lowest to highest.

@ Audiometer has an electronic vibrator also.
It is used to test the bone conduction from mastoid process into the cochlea.

Air conduction J) gasdl g 13 A1) o cilelawd) Jaay (i ol Al
Bone conductiond) ueadl s 13 Bone oscillator J) bas !
Ciga aw 13 ReSponse sSwitchu) s ouss 4biSayg
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@ test to measure auditory sensitivity.

.The audiologist present pure tones of one frequency to the patient, initially at an
intensity level that it is assumed they can hear quite well.

@ The intensity (loudness) of the tone is decreased in 10 to 15 dB steps.

@ This is continued, until the patient no longer responds.

@ The intensity is then raised in 5 dB steps until the patient responds, decreased again and
increased again in 5 dB steps until the patient responds.

@ This lowest audible intensity is defined as the patient’s threshold for the particular
frequency

@ By using these values, the audiogram is plotted.

| the audiogram
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The audiogram shows the type, degree, and configuration of hearing loss.

When you hear a sound during a hearing test, you raise your hand or push a button. The
audiologist will make a note of how loud the sound was at each frequency. At the end of
testing, the audiogram will show what you heard.

Each line that runs from left to right shows a frequency. The lowest pitches are on the left
side and the highest pitches are on the right side.

Each line from top to bottom shows how loud the sound is in decibels, or dB. Lines at the
top of the chart are for soft sounds. Lines at the bottom of the chart are for loud sounds.

The audiogram shows the pattern of your hearing loss. It also shows how severe it is, called
the degree of hearing loss. For example, your hearing might be normal for low pitches but
not for high pitches.

SCIENTIFIC TEAM - (selall 53 8l



https://www.asha.org/public/hearing/types-of-hearing-loss/
https://www.asha.org/public/hearing/degree-of-hearing-loss/
https://www.asha.org/public/hearing/configuration-of-hearing-loss/

The audiologist marks air conduction and bone conduction.
If the marks are at the top of the graph, your hearing is normal.
If you have a hearing loss the marks are farther down the graph.

@ damage to cochlea, auditory nerve, or CNS
circuits from the ear.

@ person has loss of ability to hear sound as tested
by both air conduction and bone conduction.

@ air conduction and bone conduction are

similiar

‘the deafness is mainly for high-frequency sound. X Air conduction
@ This type of deafness occurs to some extent in N

almost all older people. 250 500 1000 2000 4000 8000
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usually louder and more damaging to the organ of
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@ Causes
fibrosis in the middle ear — repeated infection /

otosclerosis.

@ sound waves cannot be transmitted easily

through the ossicles from the tympanic membrane

to the oval window.

@ middle ear air conduction deafness audiogram
B4 Bone conduction is essentially normal Sy
[ conduction through the ossicular system is * Bone conduction

greatly depressed at all frequencies, but more P
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so at low frequencies. i

Loss in decibels

middle ear air conduction deafness

endolymphd! AU iy olie (32550 5l 50 5all) 30 sall cl juas Jasiy () 58 138 LYY (e 5 Sl
Jaxi 7 Gl (o Skl oaa 5 Jaall &l LS i 138 5 (lateral semicircular canal (o)
ampullad! stimulation/inhibition

generating thermal variation

l

changing temperature of middle ear

!

changes density of endolymph within the lateral semicircular canal

l

producing convection currents

!

stimulation/inhibition of amiulla

@ Caloric testing does not assess the function of the
sacculus or the utricle of the vertical canals.

‘patient is placed in dorsal decubitus at 30° relative
to the horizontal plane.

@ This position places the lateral canal vertically, as
a liquid column, and places the ampullary crest
superiorly.
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Js 0 et Qliie (o wle wxic |ateral canal J 13 glic ) &) mhas (358 da 30 30 jall Janty
SemiCircular Canal s'sacculed sl W currentsd) 4 )a be juad endolymphd) 2s0as

@ 44°C and 30°C 00| 00l
@ more robust caloric responses
@ Iess variability
Al o )b Ll o il sla
O Gla 7 dadi syl da 13:44°C
el 3l s
Cla ) 7w i 3 ) a da ) 30°C

pund) 30 a e

@50°C and 24°C

@ may reduce the slow phase
nystagmus by 20% to 40%

(pmndl 3l 0o Gla 0 130 el) 50°C 3,0 4ad (e ¢l sell
(el s e Gils 2 130 Ji8)24°C

3eldS Ji<) Water Caloric test ol 15

it~

Granty Grawty

l@d‘

Warm caloric Cold caloric
stimulation stimulation

@ High temperature — upwards endolymph movements towards ampulla.

.LOW temperature — opposite movement
e aan g dadh CAlW elall Wl caadl J jud J8 oLl el Y

@ Stimulation — vestibuloocular reflex (VOR) — nystagmus
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Direction Nystagmus “COWS”
Cold : Opposite Side
Warm :Same Side

Caloric Testing: Cold Water Caloric Testing: Warm Water

Slow Siow Slow Slow

Afferent fiber activity
—_—

._
_Rest

Cold water — activation of SSC in opposite ear Warm water—-activation of SSC in
(CO)eg same ear (WS) e.g

cold in L— SCC activation in R
initial eye movement—to L
Nystagmus —to R (CO) initial eye movement” to R
Nystagmus— to L (WS)

warm in L —-SCC activation in L

COWS

away from the saccule w3l endolymph J) Jsiad 2 5L sle bl (VL Llis 13 @)

Ukl inhibition Jess

activated o=l o) CNSJ! aeiuid resting impulses dexi Jaaiy (81 8 e jla b appdall el W
(4 aly Jolay (L 3lad) LuSe) Hlaall e 7 5 55 Gpall 48 jad cpaddl Calpy lls sy (iay yalld

cpaall 33l Nystagmusd! Wl

Jlll activation desis sacculed) sl ampullad) gés s sy 7 58 (il ela jlall 53V Ui 131 @)
Cradll &5 53 ) el A8 el Hlaall Gl () (lan yall Gusd | Caad) e S) activated Jluslld

Dbl sl Nystagmusd) W
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Caloric testing interpretation

@it is Normal when labyrinths respond symmetrically

@it is Positive test— absent/reduced nystagmus (Areflexia/ Hyporeflexia) — damage to
labyrinth, nerve or brain stem

:positive resultd «lw)
@ Peripheral vestibular dysfunction
@ 3" cranial nerve tumors
@ Vestibular neuronitis
@ Mcnicre’s disease
@ Migraine
@ Cerebrovascular diseases.

@ Hyperreflexia is defined as nystagmographic responses higher than expected
«central or peripheral vestibular diseases

THANK YOU AND GOOD LUCK
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