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EAR

Ear consists of 3 parts

%
—

-

External ear
Middle ear

Inner ear
Embryology of Ear

External Ear

=

-3

Pinna is formed from & hillocks of his {land 2™ Arch)
External Auditory Canal: develops from 1" Arch

Middle ear

-3

-

i

Tympanic membrane develops from all 3 germ layers

Middle ear cavity and Eustachian Tube develops from 1* Pouch. (Endodermal in origin)
Ossicles: It reaches adult size by 15 weeks, and adult configuration by 20 weeks.
Malleus and Incus develop from 1% Arch (Meckel's cartilage)

Stapes supra structure develops form 2™ Arch (Reichert's Cartilage)

Stapes footplate (Medial surface) develops from otic capsule.

Inner ear has 2 parts:
1. Bony labyrinth which develops Otic capsule (secondary mesoderm)
2. Membranous labyrinth which develops from the otic vesicle (Surface ectoderm)

Osteology of Temporal Bone

Parts of Temporal Bone

1.
2.

(- S L T T A A}

AR

Squamous — Covers temporal lobe of brain

Petro mastoid — After Birth differentiate into Petrous
and mastoid parts

Petrous part which is on medial surface contains lnner ear
Mastoid part consist of Mastoid air cells

Largest Mastoid cell is K/as mastoid Antrum

Mastoid antrum is of adult size at the time of birth
Mastoid process start developing & months after birth
Mastoid Tip is formed by 2 year of age

Mastoid reaches adult size by 18-19 years.

Tympanic Plate — forms EAC and middle ear.

Temporal Bone

Styloid process
Petrous part and the squamous part in embryonic period has a suture in between than k/as Petrous

squamous suture. This suture disappears, after birth if it does not disappear it forms a Korner's septum

Above EAC there is bony elevation k/as Supra meatal crest (a/k/as Inferior Temporal line)
Supra metal crest, Postero-superior wall of EAC, tangent to posterior wall of EAC and in between
there is a Triangle k/as Macewen's Triangle (surgical landmark for mastoid antrum)

S Dr. Sarvejeet Singh
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Anatomy of Ear

External ear

Pinna
- Tragus: Embryologically develops from 1* Arch
—  Lobule consist of only Fat, no cartilage in the lobule
= Cymba concha is the anatomical landmark of mastoid

antrum (Surface landmark)

= Incisura terminalis: Place of Fusion of 1% and 2™ Arch
— I Incision is given at Incisura terminals we reach bone without

External Auditory canal

24 mm in length lateral 1/3™ is cartilaginous(8mm) & inner

2/3vd (16 mm) is Bony.

Cartilaginous Part has hairs, Sweat Gland, sebaceous glands

and ceruminous glands

Ceruminous glands are modified apocrine sweat glands.

-  Medial end of EAC has tympanic membrane which form
an angle of 55 with the floor of EAC.

- Antevo-inferior wall is longest part of EAC and postero
superior wall s shortest wall of EAC.

Tympanic Membrane
- Trimeric structure
= upper pavt is pars faccida is Shraphell's membrane
This part has minimum fibrous layers
Lower part is pars tensa — It has all the Germ Layers.

- Fibrous annulus is formed by fibrous layer of Pars tensa.
Umbo: It is most visible anatomical landmark of

{

tympanic membrane

— It Divides Tympanic membrane into 4 quadrants antero
superior; Antero inferior; Postero superior and Postero inferior
Cone of light is seen in antero inferior quadirant of Pars tensa

- Cone of light is present due to handle of Malleous, Antero inferior part becomes Perpendicular
therefore cone of light is visible
Most reliable landmark of Tympanic Membrane — Lateral Process of malleus

Nerve Supply of Pinna
= Auriculo temporal Nerve — Branch of Mandib ular Nerve
CN VII, X Nerve (C2, C3) — Supplies choncha
Greater auricular Nerve (C, C),is a Spinal Nerve
Supplies majority of EAR in medial as well as lateral part of ear.
Split lobule is seen due to ear Piercing Rx by Lobuloplasty (Greater Auricular Nerve Block is used)

111
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Greater auricular Nerve is the most common Nerve to get injured during
rhytidectomy incision (Face lift incision)

— It can also be injured during Parotidectomy (modified blare incision)

and patient a will have anesthesia in shaving area, lobule, Pinna.

ThickenedGreater Auricular Nerve in

- Parotidectomy can also lead to injury to Auriculo — Temporal Nerve
which can cause Frey's syndrome

Nerve Supply of EAC

— Awnterio superior quadrant is supplied by Auriculo Temporal Nerve
(Branch of mandibular Nerve)

— Awnterio Inferior Quadrant supplied by Arnold's Nerve — Branch e —

of Vagus. Cough reflex during syringing is due to arnold's Nerve Nerve Supply of EAC

— Posterio inferior is supplied by c;
Postero — superior is supplied by Facial Nerve in this region

i

Absence of sensory supply facial Nerve is k/as hitzelberger sign
It is seen in vestibular schwannoma

Nerve supply of Tympanic Membrane
Lateral Aspect

Anterior Half: Aurico—Temporal Nerve Arnold’s
(X)

Postevior Half: Arnold's Nerve ATN (V3)

Medial Aspect: Jacobson's Nerve (Brach of IX Nerve)
Jacobson nerve is Sensory supply to middle ear.
et

Middle ear
Middle ear cleft: Volume & ml

Formed by 3 Parts
Middle ear + Eustachian Tube + Mastoid

Volume: 5 ml (mastoid) + 1 ml (middle ear) = & ml

Leprosy

N S——— |

Jacobson’s Nerve
_Glorsisopharvngeal"|
(1X) |

\ 4
\\_//
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Middle ear

Lateral wall is formed by: Tympanic Membrane + Bony
lateral wall of actic Scutum is present

= Superior wall is k/as Tegmen
Superior Buldge on superior wall is arcuate eminence
(due to superior semi-circular canal.)

Anterior wall has 2 openings
- Tensor Tympani
— Eustachian Tube

Medial wall
= Oval window/ Fenestra Vestibule covered by Stapes foot plate.

Round window/ Fenestra conchae covered by secondary tympanic membrane

= Anterior to oval window there is hook for tensor tympani — k/as processus cochleariformis
Tensor Tympani is supplied by mandibular Nerve
Dowe of Semi circular Canal - M/c site for labyrinthine fistula

— Horizontal / tympanic segment of facial Nerve is covered in a bony canal c/as fal lopian canal

— Promontory: Due to Basal (1st) turn of cochlea.
= Meso tympanum (2 mm ) is narrowest part of middle ear

Posterior wall
i. Auditus connects middle ear to mastoid
ii. Vertical segment of facial Nerve

Pyramid: Stapedius is smallest named muscle arizes from Pyramid inserts on stapes and is
supplied by 7+ nerve

— Area medial to facial Nevve is k/as sinus Tympani (M.C site for residual cholesteatoma)

= Avea lateral to Facial nevve and above cauda facial angel — k/as facial recess (This is area of
Posterior tympanostomy)

Floor / inferior wall

Jugular bulb and internal carotid Artery are present below the floorin between them there is bony crest
k/as Carotico Jugular Crest

Phelp sign: Inability to distinguish b/w juglar bulb & carotid artery due to erosion of cortico-Jugular crest

seen in CECT of tumor of Jugular bulb (glomus tumor).
oy

8 Dr. Sarvejeet Singh
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Eustachian Tube (a/k/as Pharyngo-Tympanic Tube /Auditory tube) ( , A -
W/ e 2
— Connect the anterior wall of middle ear to lateral wall of Nasopharynx || /

36 mm in length A\ e v
. "._ W ( c':‘ﬁ-“
Lateral 1/3vd is bony N

Medial 2/3™ is cartilaginous \ Bomy-cartaghoes r
_ Juocton fstrmus) ) Nasophar
Isthamus: Narrowest part of eustachian tube \-4
Eustachian Tube make angle of 45 to the horizontal line i

In case of Neonates Eustachian tube is almost flat and % the length (16-18 mm)
Therefore Middle ear infection is most common in the children as it can travel from Nasopharynx to widdle
ear .

Function of Eustachian Tube

i. It maintain the middle ear air pressure equal to outmost pressure

ii. It drains the secretions of middle ear

Eustachian tube is normally in a close position and that is because of ostmann of fat

It opens due to action of Tensor Veli palatini
(Main dilator of Eustachian tube)

Mastoid Anatomy

3 walls
Ant wall: is same as post wall of middle ear
Superior wall of mastoid k/as Tegmen / Dural plate
Posterior wall is k/a sinus plate as it cover sigmoid sinus
Angle between tegmen and sinus plate is k/as sinodural
angel a/k/a citelli angle.

Medial Wall Of Mastoid

Trautmann's Triangle s seen:
Boundaries:
— Posterior boundary — Sigmoid sinus
Anterior Boundary — Bony labyrinth
—  Superior Boundary — Superior petrosal sinus

Significance:
This is place where cholesteatoma erodes the Bone and goes into the Posterior cranial fossa.
(Bony labyrinth is formed from otic capsule it is hardest bone in body)
—» Donaldson's line Line drawn along semi circular canal — It bisects the Posterior canal
- [t is landmark for endolymphatic sac.

5 PrepLadder
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Middle ear ossicles
Type of joint between ossicles: synovial joint b/w Incus &
b/w malleus and Incus — Saddle Joint stapes
b/w vnalleus and Stapes — Ball & socket joint
= First/ M.C common part to undergo erosion — lenticular Process of Incus.
2"w/c » Long Process of incus
Last to undergo erosion is foot plate of stapes.

Anatomy of Inner ear

11

Semicircular —_.—»Semicircular ducls

lnner ear

1. Bony labyrinth formed from otic capsule.

2. Membranous labyrinth formed from optic vesicle.
Between Bony labyrinth and Membranous labyrinth
there is space filled with Perilymph — K/as Peri
lymphatic space.

Inside Membranous labyrinth — Endolymph fuid is
present — k/as Endolymphatic space

It can also be divided on basis of fumction
- Auditory (Hearing)

Cochlea consists of 2.75 turns around a central Bony

axis k/as modulus.
—  Vestibular (balancing)
— 3 semicircular canals — Superior, Posterior and lateral each

canal has opening c/as Ampulla Inside Ampule there are hair
k/as crista ampullaris

CNvm

—  Functions of cristae ampularis/ cupla ampullaris (semi civcular canals) is to detect the Angular Acceleration

Function of utricle and saccule

= Inside utricle and saccule, there is macula.This macula help in detecting the linear acceleration

= Utricle help in detecting horizontal linear acceleration
— Saccule help in detection vertical linear acceleration.

Macula consist of calcium carbonate Crystal on it and forms a layers on hair cells k/as “otoconia’

Some otoconia goes in Postevior sewi circular canal which leads to development of BPPV.

8 Dr. Sarvejeet Singh
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Macula of
sacculn

Benign Paroxysmal Positional vertigo (BPPV)

Macula of —— N \
— Positional vertigo (= - @
— Last for few seconds to minutes .f
— It is due to otoconia displaced to Posterior semi e el

civeular canal where they are k/as otolith —
Condition is k/as otolithiasis

Orolithic
membrane

Supporting  Hair cells
cells

Diagnosis is made by Dix — hallpike maneuver

In this we move the patient in vertical divection check

whether patient has nystagmus or not.
point

Dik hallpike maneuver

Treatment is by Epley's Maneuver .
Eley's Maneuver consists of series of steps |
First step is same as Dix. Hallpike's make patient go supine

Turn head other side ea};' ;

¢ \ =
Again roll the body once again by 90 C = ) /
! . #
Take patient back to sitting position Epleys maneuver

Test for Vestibular functioning
i. Caloric Test
- Fitzgerald Hallpike Test: Syringing is done with hot (44 C) and cold (30 C) wat
(37t 7C)
It produces nystagmus by stimulating lateral semi circular canal(horizontal nystagn

Syringing done with (COWS)
i. Cold water — Opposite side Nystagmus
ii. Hot water - Same side Nystagmus

2. Modified Kobrak Test
Instead of Hot and cold water at O ¢ is used because cold stimulus is strongest stimulus than Warm
Temperature.

5 PrepLadder




Y W O¥YTY ¥ ¥V T w

b et B fncie B0

A

R

« v o w oy T owoowoy

3. Dundas Grant Test

- Cold air is used when Syringing is C/I in perforated
Tympanic membrane

Cochlea:
Divided into

a. scala vestibuli

b. Scala Media a/k/as cochlear duct
¢. Scala Tympani

By 2 membrane
— Reissner's Membrane
—  Basilar Membrane

Scala vestibule and scala tympani are filled with perilymph

— In scala Media it is filled with Endolymph
Endolymph is secreted by stria vascularis with help‘of *
Na+ K+ ATPase pump the endolymph

= In endolymph there is t K and Less Na

+

Due to high K+ ions, endolymph as Positive potential
inside it k/as endocochlear potential.
Scala vestibule and scala tympani communicates with £450HL)
other at the apex and this communication is k/as Helico-Trema.
- Scale tympani also communicates with the sub-arachnoid space
through cochlear aqueduct so Perilymph is same as CSF/ECF.
- Endolymph which is produced by stria vestibularis it is absorbed by the endolympatic sac.

Maodie sar e oad

Endolymph is same as Intra cellular Auid.

Organ of Corti

Inside the cochlea there is sensory organ resting on basilar membrane
known as organ of Corti.

There are 2 hair cells k/as outer hair cells & Inner hair cells.

Outer Hair cells (mOre) Inner Hair cells

More in number (13-14 k) Less in Number (3500)

More in Rows (3-5) Less in rows (single)

Late development (more time) Early to develop

More sensitive to ototoxic Drugs, Acoustic Less sensitive

trauma (NIHI)

It produces OAE (OHO-Acoustic emission) 8 Dr. Sarvejeet Singh
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Neuronal Pathway of Sound

aZ i

E — Eight Nerve } Nerve - m‘m‘ ! mm' —
C - Cochlear Nerve (Spiral Ganglion) ik "_ 2 (Brodman's Area &1)
O - Superior olivary complex (opposite side) Brain stem 5

L - Lateral lemniscus (Largest) m“/

I = Inferior colliculus s w“m
M - Medial Geniculate body Cerebrum Cocries

A - Auditory cortex (Brodmann area 41)

—» One cochlea stimulates both the auditory cortex maximum to opposite side but some goes to same side.
Binaural hearing: sound localization (Head shadow effect) OUmM Moos s e MR Moos ot
Middle ear Mechanics:
It is concerned with impedence matching, transferving sound ™
from external environment into the inner ear. ( |
Total surface area of tympanic membrane  =90mm2

Effective vibratory area of TM =55 mm

Surface area of stapes foot plate = 3.2 mm2

NS A lC o BINAURAL HEARING
Lever ratio: 1.3:1

(Handle of malleus: long process of Incus)

Middle ear transformer ratio: (22:1)

Total Amplification by Middle ear k/as ossicular coupling
s Another Function of middle ear is to create a phase difference b/w 2 windows oval window and round
window k/as Acoustic coupling
Ossicular coupling and Acoustic coupling together help the middle ear to transfer the sound into the
inner ear —» Impedence Matching

Inner ear Potentials
1. Endocochlear Potential
DC potential
Due to Na - K ATP Pump in stria vascularis
2. Cochlear Microphonics
AC potential
Due to opening of cation channels.
3. _Summating potential
DC potential
Inside haiv cells
4. Action Potential
8" Nerve Action potential and All or None phenomenon is seen .
Mechanical energy of sound it is converted into electrical energy of the nerve impulse.

Frequency localization in Cochlea
Hearing range (frequency) 20 Hz — 20,000 Hz But each
Each part of cochlear has different frequency

5 PrepLadder
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— At base 20,000 it picked & at apex 20 Hz is picked. i -
&
— It is explained by Travelling wave theory .
given by Von bekesy. 1500 0g
— (Nobel Prize in physiology or Medicine in 1961 for this travelling wave Theorgm
1000
Base
8000

Speech Intensity

.ulllNl]ISElEVELS ) _' ———

noisy restaurant, Chainsaw,
mhn Boom box, ATV,  leaf blower, Stock car

l'runlt'rde fwmhie races
AVERAGE 1%
OECIBELS (dB) 5 100
e

I.tmrwiu Normal School stowd,  Gun shot,
tmmlm cleaner, | shnltd dance fock concert,  swenal
msw average | conversation loud symphomy 100 feet
mut rado
A\ sounds above 85 48 are karmful

Intensity of sound measured in Decibel.

— Leaves, rustling soft music: 30 Db.

Normal conversation between & 45 — 60 Db.

Background wusic: 60 Db (market wnoise).

Sounds > 85 Db becomes harmful.

85 Db x 8 hrs is maximum audible tolerance limit set for industry workers.

VR

Industry workers work for 8 hours/day, 5 days/week Otherwise it will cause Noise Induced hearing loss.

If noise is more than 85 db then worker should be provided noise Maskers or protectors

Any exposure > 140 Db even for few wiilliseconds will cause NIHL

Test of Hearing

1. Tuning Folk Test:
- The Most Commonly used tuning folk is 512 Hz.
Rinne's Test:
Comparison of air conduction with Bone conduction of same side
AC > BC — Rinne's Positive Seen in Normal ear , Sensineural Hearing loss.

BC > AC —  Negative Rinne's Seen in Conductive Hearing loss

False -ve Rinne's: U/L Severe to Profound sensineural hearing loss
3 tuning folks can be Used for conducting Hearing — 256 Hz; 512 Hz, 1024 Hz

256 Hz 512 Hz 1024Hz CHL

. @ @ 20-30dB
e @ @ 30-45dB
@ e e > 45dB

‘15
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M.C used tuning folk = 512 Hz

Most sensitive tuning folk = 256 Hz

Weber's Test : Most sensitivity Tuning folk test
It changes direction even with 5 Db change in sound [evels.

— 1%t test to be checked in Question
Normal = Centralized

It Goes Away in Sensorineural Hearing loss

It Goes Toward in Conductive Hearing loss

eg if Weber Test Sound lateralize to Right
Right CHL / Left SNHL

Absolute bone Conduction / Test
* This Test is Comparison of patient with examiner.
Press Tragus to close aiv conduction
(Examiner is Normal)
Patient BC = Examiner BC = Normal
Patient BC < Examiner BC: SNHL
Modification of ABC Test is Schwabach's test
In this test external auditory Canal is not closed so it is not absolute bone conduction
- Air conduction plays a role in this. Schwabach's test can also have 2 similar results as of absolute bone
conduction ,but there can be % finding also.

Patient BC > Examiner Bone conduction: the patient is having
conducting Hearing loss.
Pure tone Audiometry (PTA)
it is used to find out
() Awount (degree of Hearing loss)
(if) Type of Hearing loss
Normally, Both AC and BC Curve are near the Zevo decibel line.
In conductive Hearing loss, BC is still normal (near zero line) but AC is reduced(air bone gap)
In Sensineural Hearing loss both air conduction and Bone conduction will be reduced.

Ranges of Hearing loss:

Clarks Classification
-10- +25 dB HL = Normal range
26-40 dB HL = Mild Hearing loss
41-55 dB HL = Moderate Hearing loss
56-70 dB HL = Moderately — Severe Hearing loss
71-90 dB HL = Severe Hearing loss
> Q0 dB HL(91) - profound hearing loss

g Dr. Sarvejeet Singh




WHO Classification
Hearing loss grades

41-60° 61-80 Over

IIIII......:..

26-40dB
Over 81dB

“in e Lo of moder sty Searng o, The ange o (R o Pom 5160 8

Hearing loss formula
Average Hearing loss : [500 Hz + 1000 Hz + 2000 Hz] + 3
Percentage Hearing loss / Hearing Impairment — [Average Hearing loss - 257 x 1.5 = % of loss
Hearing disability = [ ( % better ear x 5) + ( % worst ear) ] + 6 = % of disability

Hearing graphs
FREQUENCY IN HERTZ (Hz) FREQUENCY IN HERTZ (H2)
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Air Bone Gap present
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Sensorineural Hearing Loss Mixed Hearing Loss
Dip @ 4000 Hz - Boiler's Notch Both air conduction and Bone conduction
Seen in Noise induced Hearing loss has come down but there is also AB Gap.

This Notch is seen in Bone Conduction Both components of CHL & SNHL

17




Impedence Audiometry 11BI

It consists of 2 test — Tympanometry and Stapedial reflex / Acoutic reflex Test
1. Tympanometry

Probe is Placed inside the ear

This Probe consists of 3 Things: -

» Sound ossilator produces sound @ 226Hz

e Microphone — which can detect sound waves coming after

reflecting for Tympanic Membrane.
e Pressure probe by which Pressure can be | or ¢

Different curves are obtained
e Normal Curve is K/as A Type curve
(maximum Compliance of Tympanic Memb. @ O Pressure)
+ In case of otosclerosis stapes foot plate get fixed
Compliance | ; As Type of curve is obtained
s In case of ossicular discontinuity Tympanic Membrane is

Compliance —

able to move freely
Ad Type of curve is seen( Compliance 1)
e In case of fluid in middle ear tympanic Membrane is not able t
Flat Curve is obtained B Type
¢ In case of retracted Tympanic Membrane,
— Curve Peek is shifted towards Negative Pressuve. C type curve
2. Acoustic reflex A/K/a Stapedial reflex ; middle ear reflex, Attenuation reflex or Auditory reflex
- Spadial muscle Contracts in response to loud sound and stops loud sound going to ear
and causing Noise induced Hearing loss. It is Protective reflex.

Pressure ——

Mechanism:
Loud Sound — middle ear — inner ear(cochlea) — VIl Nerve — Cochlear Nucleus — I/L and C/L Superior

olivary complexes
I/L Superior olivary complex — I/L facial Nerve Nucleus »middle ear (Stapedial muscle contracts)

- /L reffex.
C/L Superior olivary Nucleus — C/L facial Nerve Nucleus — C/L reflex.

Electro cocheography
Normally Summating Potential is less than 30 % of Action Potential SP/AP ratio is < 0.3

A B

AP AP
Shmulus

\ ~ A\
- H U e Boseline s e Baseline
Milliseconds Milliseconds\}

Stimulus

Microvolts

Micovclis

5P

In case of Mennier's disease, the Summating Potential is > 70% of A.P
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SP/AP ratio > 0.7
Most Specific Investigation for Meinner's disease

However, it is invasive Investigation, make a hole in tympanic Membrane & Mesaure Potential from round
window.

OAE [Oto Acoustic emissions]
Low Intensity sound produced by Outer hair cells in response to sound stimulus.

OAE
Spontaneous OAE Evoked OAE
- Does not require Important clinically
any sound stimulus /\
- No use clinicall ; .
0 use clinieally Transient Evoked OAE Distortion product OAC
( TE OAE ) ( DP - OAE)
- Single frequency sound - 2 Different Sound frequency are used

Transient Evokes OAE is most sensitive test of outer Hair cells.

- OAE Directly coming from outer Hair cells so most sensitive test for detecting Noise Induced Hearing
loss as well as ototoxicity

- OAE are used as Screening test for Neonatal Deafness.

BERA ( Brain Stem Evoked Response Audiometry ) / ABR (Auditory Brain stem response)

-Wave | - Produced by Distal Part of 8" Nerve 7 =M 2.0ms
W=y 2.0ms

[N 4.0 ms % N Vi
114 ' A

V +
-Wave Il - Produced by Proximal Part of 8% Nerve

-Wave [l - Produced by Cochlear Nucleus

10V /dev)
|

-Wave IV — Superior Olivary Complex

W 4

-Wave V — Lateral Lemniscus

-Wave VI - Inferior Colliculus ¥

L

0 1 3 4 5 4
Wave V: Largest wave, Most stable Wave Produced at 5.5 m/s. (1.0 ms/div)

[, lll, V are stable waves

Wave | @ 1.5 m/s
Difference b/w wave | & wave V = 4 m/s. If >, 4.4 then Retrocochlear Hearing loss.

Confirmatory test for Neonatal Deafness (Best)

-Wave VI - Inferior Colliculus S Dr. Sarvejeet Singh

-Wave VI — Inferior Colliculus
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Age wise Hearing Assessments Subjective test

Subjective test from Birth — & Months = Behavioral Observational Audiometry
6M — 3yrs — Visual reinforcements orientation Audiometry

3yrs- 9 yrs — Play Audiometry

Later - Pure tone Audiometry

Objective test:
- Tympanometry
- Acoustic reflex

- Electrocochleography
- OAE

- BERA / ABR

- BERA is also the best test for malingering

Cochlear vs Retero Cochlear Hearing loss

Test Cochlear Retro-Cochlear |
S.1.S.1 Positive ( >70%) Negative
A.B.L.BLaddergram Converging Diverging
Tone Decay Negative( <25 dB) Positive ( >25dB)
Speech Audiometry SDS = 60-80% <40%, Roll over
phenomenon
B.E.R.A( WaveV </=4.2 msec >4.2 msec
Latency)

S.L.SI. — Short Inerement Sensitivity Index
A.B.L.B. — Alternal Binaural Loudness Balace test.
Both these tests are test of cochlear hearing loss.
They are based on Recruitment phenomenon

Tone Decay, Speech Audiometry, BERA are Reterocochlear Hearing loss

Facial Nerve

3 Nuclei :-
a. Motor Nucleus (Pons)
b. Nuclear Tractus Solitarius: Touch
¢.  Nucleus Salivatories Superior is: Secretomotor

nerve fibers from Nucleus Tractus Solitaries and Salivatorius Superioris forms Nerve of Wrisberg
(Nerves Intermedius)

4 Segments:
a. [ntracranial
b. Intra Meatal

[ PrepLadder
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¢. Intra temporal — Fallopian canal (27 mm) Longest Canal for any cranial Nerve
d. Extra temporal

3™ Segment: Parts
a. Labyrinthine Shorter(3mm) & Narrowest (.6 2mm)
b. Tympanic / Horizontal
¢. Mastoid / Vertical

Branches of facial Nerves:
1* Genu 3 Branches
a. Greater superficial petrosal Nerve (GSPN) :1* branch: Preganglionic Parasympathetic
b. Lesser Petrosal
¢.  External Petrosal
GSPN Combines with Deep Petrosal Nerve (Sympathetic fibres)
1 forms
Vidian Nerve
(Nerve of Pterygoid Canal)

1% Branch (GSPN) Supplies & places
a. Lacrimal Glands
b. Nasal Gland
¢.  Minor Salivary
d. Taste in palate
3 Segments gives 3 Important ( r"smnck)
a. 1% Branch: GSPN
b. 1" Motor Branch: Nerve to stapedius
¢. 1% Embryonic Branch: Chord Tympani
5 terminal Branches
a. Temporal

b.  Zygomatic

¢. Buccal

d. Marginal Mandibular
e. Cervical

Meatal Foramen
Meatal Foramen divided into 2. parts Transverse Crest
Upper Crest is further divided into 2 Parts — ant & Post by a
Verticle ridge of Bone — Bill's Bar
Nawmed after Dv. William House
Dr. William House (father of Neuro-otology)
Anterior to Bill's Bar — Facial Nerve
Posterior to Bill's Bar — Superior Vestibular Nerve

In Inferior part - Posterior side — Inferior Vestibular Nerve & in Anterior side - Cochlear part

" Fcial nefve mgion

= Trargverng

crost

8 Dr. Sarvejeet Singh
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Topodiagnostic Tests
1. Schirmers test / Lacrimation / Tear test
Normal: @ve Facial Nerve is Normal till I* Genu.
Abnormal: @ ve : Injury at or above I* Genu
2. Stapedial Reflex test / Acostic refiex test
Normal: @ ve: Facial Nerve is Normal till 2™ Genu
Abnormal Qve : Injury at or Above 2™ Genu.

3 Taste Test:
Normal: + ve F.N. normal till Stylomastoid foramen

Ab Normal: -ve Injury above stylomastoid foramen

4 Submandibular Salivary flow Rate:

Normal : -ve F.N N till stylomastoid formen
Abnormal :+ ve injury above stylomastoid foramen

Electrophysiological Testing of facial Nerve
Based on Wallerian Degeneration.
wait for 72 hours before doing Electrophysiological test
(Prognostic Test)
if lnjury is on face it can be used as topo Diagnostic test.

UMN vs LMN of facial Nerve
LMN lesion: I/L Complete facial palsy
UMN Lesion :C/L lower half facial palsy

Disorders of facial Nerve

Bell's Palsy (M/C)

Idiopathic I/L LMN palsy

Viral Infection theory : Compression of labyrinthine segment
Tratment:

Steroids, Antiviral (72 hrs) Eye Protection, Physiotherapy
Herpes Zoster Oticus / Ramsay Hunt Syndrome

LMN Facial Palsy + Vesicular rash + Otalgia

Poor Prognosis as compared to Bell's palsy.

Crocodile tears Syndrome / Bogorad's Syndrome

Injury above I Gene
There is criss-crossing of fibres and whenever patient tries to eat, lacrimal gland are stimulated

instead of minor salivary glands leading to lacrimation on eating food.

latrogenic Facial Palsy: M/C Cause: Mastoidectomy (vertical segment just after 2 Gene)

5 PrepLadder
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Temporal Bone Fractures
Longitudinal fracture: M.C Common (80%)due to blow from side
Transverse fracture:  Occipital blow causes transverse fracture(20%) = Kook of edernal
Only 10% of Longitudinal fracture have facial Nerve Palsy ond cdeyy
In Transverse fracture — 50% have facial Nerve Palsy Farisictar.
Mixed fracture (54%) QY J S <« longiudao
Frey's Syndrome :- o S Fanerents Fehae
(Baillarger's Syndrome, Dupuy's Syndrome, auricotemporal
Syndrome, Frey-Baillarger Syndrome)
There is criss crossing of fibres, Aurico temporal Nerve serves as
Pathway of travelling of GlossPharyngeal Nerve & Supply
Parotid Gland (Parasympathetic fibres)
After the Injury Parasympathetic fibres they get Inter changed and
they also start supplying the sweat glands.
Sweal glangs
So whenever patient tries to eat there is sweating k/a _.,.ﬁ.%
freys syndrome. Typabwtic: (= ,':‘ SETEERAA e
This is due to injury to Auriculotemporal nerve
. Parasympathetc
- Nerve fibves of Glossopharyngeal
Nerve (IX CN) are Getting damaged. _— i
Auriculotemporal nerve is a branch of mandibular nerve but it
; ; s
carving the fibres of glossopharyngeal nerve. it~
Sympathetic teege Y Mxeo. 3 %
Parasympathebc Parotd
Moxod
Diseases of External EAR
Pinna Hematoma (Cauliffower EAR) (Boxer's EAR)
= D/t blunt trauma to pinna
= Collection of blood b/w cartilage & perichondrium
RX — Needle Aspiration - Pressure dressing
Perichondritis of Pinna
=  Mmc causative organism — Pseudomonas
Rx
1. Ciprofioxacin (Antibiotic of choice)
2. Analgesics
3. | & D (Incision & Drainage)
Dr. Sarvejeet Singh

Perichondyritis of Pinna S
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Acute Otitis External/ Tropical/ Swimmer's ear

— Types
1. Localised/ furunculosis
2. Diffuse
1. Localised/ furunculosis
— Staph. Aureus infection of hair follicles > furuncle

—» Localised to outer 1/3™ k

localized/furunculosis type

2. Diffuse type:
-  mc causative organism — Pseudomonas
— Severe pain/ excruciating pain
- Tragal sign - Positive

-» Antibiotics

- Analgesics

-  10% Ichthymol glycerine packing

Otomycosis/ Singapore EAR

— Causative organism
Aspergillus niger (me) — forms black colonies
Aspergillus fumigatus — forms green colonies
Candida albicans — forms white colony colonies |8

O/E— Wet blotting paper

Rx — Aural toilet by micro suction

o tolet I
- Topical antifungal ear drops for 4 weeks Bsgarails nlgee (M/C) - SREE

Myringitis Bullosa Haemorrhagica (Bullous Myringitis)/ Hemorrhagic Otitis Externa
—»  Formations of bleeding blebs on tympanic membrane o4

- Blood mixed discharge +nt painful, conductive hearing loss
> Caused by pneumococcus (Strep. pneumoniae)
Rx
Topical Antibiotic
Topical Steroids
Malignant Otitis Externa/ Acute Necrotizing Otitis Externa
-  Malignant - misnomer
— Rapidly spreading pseudomonas infection in a
immune compromised patient
C/F
- Pain
Greenish Black discharge
— Lateral skull base osteomyelitis

"

- Multiple ca palsies (me — facial N. palsy)
- Spread to skull bone

via fissures of Santorini (in cartilage)
- Diagnostic 10C - bone scan (TC — 29m)




























































































































