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LIST OF IMPORTANT TOPICS

@ EAR

Embryology of Ear

Anatomy of Middle Ear ( especially posterior wall)
Pure tone Audiometry Interpretation

BERA/OAE interpretation and uses

Malignant Otitis Externa

Complications of CSOM

Otosclerosis

Meniere's Disease

. Vestibular Schwannoma

10. Hearing devices/ Implants such as Cochlear Implant, Auditory Brainstem Implant, BAHA
11. NoiseInduced Hearing Loss

12. Ototoxicity

g

©ONOTHWN

@ NOSE
1. Bloodsupplyof Nasal Septum
2. Allergicfungal Rhinosinusitis
3. CaMaxilla
4. CSFRhinorrhoea
5. Nasal Polyps
6. CTScanofNoseand PNS

@ PHARYNX

1. Juvenile Nasopharyngeal Angiofibroma
2. Nasopharyngeal Carcinoma

3. Membranous Tonsillitis

4. Tonsillectomy

@ LARYNX

Muscles of Larynx

Spacesin Larynx: Pre-epiglottic space, paraglottic space, Reinke's space
Vocal Folds Palsy

Juvenile onset recurrentrespiratory papillomatosis

Carcinoma Larynx

Tracheostomy and Cricothyrotomy
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LEARNING OBJECTIVES

EAR
Anatomy and Disease of External Ear, Middle Ear, Inner Ear
Facial Nerve and Its Disorders
Otitis Media and Complications

Tests of Hearing and HA



FUNDAMENTALS OF EAR
(OSTEOLOGY AND EMBRYOLOGY)

EAR FUNDAMENTALS
e Temporal boneis mostcomplex bonein the body with 20
ossification centers

Parts of Temporal Bone

e Squamous

e Petromastoid

o Afterbirthitdifferentiatesinto

— Petrous
— Mastoid

e Tympanic

e Styloid process

w\wmﬁ\

Zygomatic
process

Squamous part

« Coverstemporallobe of brain

* Formszygomatic process of temporal bone

e Suprameatal crest: Part ofinferior temporal line

MASTOID PART OF TEMPORAL & 000651

BONE
¢ Starts developing 6 months after birth (Due to pull of
Sternocleidomastoid muscle)
e Mastoid tip appears by 2 years of Age
¢ Reaches adultsize by 18-19 years of age
o Cancellous bone: consistof aircells
— Largest air cell - mastoid antrum

ﬁ Important Information

e Antrumis of adult size at the time of birth

PETROUS PART

¢ Onmedialside of Temporal boneinner earis present

e Most complex part of Temporal bone (14 ossification
centers)

Contents of Internal Auditory Canal:
s Vestibulocochlearnerve (CN VIII)

EMBRYOLOGY OF INNER EAR
FORMATION

@ 00:02:16 » Densest/hardestbonein body
s Internal Auditory Canal/Internal Auditory Meatus opens

into posterior wall of petrous part

@ 00:12:06

o cochlearnerve
o Vestibular nerve

e Labyrinthine artery (Branch of AICA)
» Facial nerve(CNVII)
o V\estibular ganglion (Superior and inferior vestibular

nerves)

e Nerve of Wrisberg (Nervus Intermedius)- carries

sensory and secretomotor fibers for facial nerve and
after this FN becomes mixed CN

& 001414

: Cranial Neuropore
) 4 Paryngeal Arches |
Pericardial \

bulge : ‘
Lens placode \_

; ":11 ‘1“‘-"
sohambe @armal,
Umbilical coff*" ,

Vitelline Duct-—

Connecting -
Stalk

* Caudal Neuropore

¢ Inrhombencephalon stage, near 1st and 2nd Pharyngeal

arches there is formation of Otic placode

¢ Oticplacode formed from surface ectoderm
¢ Otic placode converts to Otic pit and leads to formation

of Otic vesicle/ Auditory vesicle / Otocyst

e Otic vesicle forms — Membranous labyrinth (Sensory

partof Inner ear)

e Otic capsuleis the embryological cartilaginous structure

developed from 2° mesoderm
o ltis cartilaginous framework forinner ear

¢ Otic capsule ossifies(14 ossification centers)and forms

Innerear [Bony Labyrinth]  — Enchondral Bone
o Bonyinnerearinthe petrous part of temporal bone
o Thisis called Enchondral ossification or calcification



OTIC VESICLE/ PASS SUPERIOR/
PASS INFERIOR

& 00:21:46

Oh.c Vesicle . Endolymphatic

’ Sac & Duct

é

‘*L—‘ —* Ossicular . Pars

23 J J Condensations Superior
==—Developing
EAC . Pars
Inferior

Tubotympanic Recess

OTIC-VESICLE:types

Endolymphatic
sac and duct

Pars superior Pars inferior

e Utricle e Saccule

e Semicircular canal e Cochlea

Tubuilar ‘ Saccule Saccule*

Ductus Reuniens

. Cochlear
Duct

Cochlear Duct

g/ Previous Year’'s Questions

Q.Saccule of Ear developsfrom?  (NEETPG Jan 2020)
A.Pars superior

B.Parsinferior

C.Sacculus anterior

D.Sacculus posterior

Stylomastoid foramen

¢ Presentb/w styloid process and mastoid process
e Facial nerve [VII CN] comes out

¢ Stylomastoid artery goesin

o Postauralincisionis not given to a child < 2yrs of age
» Between squamous & petrous part, Petro squamous
suture presentin embryo, disappears after birth

KOERNER'S SEPTUM ® 00:25:05

e Persistent petro squamous suture

e Koerner's septum is lateral to mastoid antrum( its
difficult to find the antrum if koerner septum is found

while surgery)

- ~A
lcecream
cone of osciles

petrous
part

Cochlea &
Labyrinth

of malleus
Body & Short
rocess of Incus

PHARYNGEAL/BRANCHIAL & 00:33:20

ARCHES

« 5branchialarchesoneachside[1, 2, 3, 4, 6]

« Developmentoftheotic placode nearthe 1" and 2™ arch
¢ All3 germslayers are present

ﬁ Important Information

Own blood & nerve supply and forms its own Musculo-
cartilaginous structure

Refer Picture 1.1

Structures formed from clefts and pouches

Refer Table 1.1

@ How to remember

o | ARCH - "M’



Refer Table 1.2

@ How to remember

e 2" ARCH-"S"

STAPES @ 00:45.05

* Stapes is formed by the Reicherts cartilage except the
medial surface of stapes foot plate
e Medial surface of stapes foot plate is formed by otic

capsule

+ Head

—— Neck

Posterior
Crus

Footplate

HYOID BONE & o0046:12

e Smaller cornu & superior part of body is formed by
second arch

e Greater cornu & lower part of body is formed by third
arch

Refer Picture 1.2

Arch Artery Muscles Skeleton
1] Common Glossopharyngeal Greater
Carotid & 17 CNIX Horn and
part of Lower
Internal part of
Carotid Artery the body
of Hyoid

bone

! E — Stapes

Meckel's «— Styloid Proces
Cartilage

——— Stylohyoid ligament
& —— Reichert's
st v Cartilage

}L—Greater Cornu

4th Arch

Lesser Cornu
Body of Hyoid

Laryngeal

—6thArch | Cartilages

? Previous Year’s Questions

Which muscle originates from I pharyngeal arch?
(NEET PG Jan 20I19)

A.Buccinator

B. Posterior belly of digastric

C.Masseter

D. stylopharyngeus

CLEFT & oos4:37
Mandibular
Process
Maxillary
Process
1st Cleft«— 1) 1%t Pouch
2™ Pouch
~ (—> 3" Pouch
Ji 4" Pouch



join channel :

https://t.me/PREPLADDERNOTES4

Clefts Pouches

1st arch - EAC 1" pouch -Tubotympanic recess-
eustachian tube, middle ear

2nd to 4th clefts are 2" pouch — Tonsillar fossa,
obliterated Palatine fossa

3™ pouch - Inferior Parathyroid
gland, thymus

4" pouch — Superior Parathyroid
gland

, il
®4n)
— 0 j ) J

5" pouch = Ultimobranchial body
(Parafollicular 'C' cells) secrete
calcitonin hormone

? Previous Year’s Questions

Q. Eustachian tube developsfrom: (FMGE June 2018)
A.2"and 3" pharyngeal pouch

B. I pharyngeal pouch

C.2"pharyngeal pouch

D.3"pharyngeal pouch

Development of Pinna @ 00:59:00

Around the EAC, the 1" & 2™ arch form 6 swellings called
HILLOCKS OF HIS
o Pinnais formed from 6 hillocks of his

— 1""HILLOCK (TRAGUS) forms from 1st arch

— Remaining Hillocks forms from 2™

SUMMARY OF EAR EMBRYOLOGY

External Ear

o Pinna: Hillocks of HIS (1% & 2" Arch)

o EAC:1%"Arch

Middle Ear

o Tympanic Membrane: All 3 Germ layers

o Middle Ear cavity + Eustachian tube: 1" Pouch

o Ossicles: Malleus &Incus: 1" Arch, Stpaes: 2™ Arch

InnerEar
o Bony Labyrinth: Otic capsule (Secondary Mesoderm)
o Membranous Labyrinth: Otic Vesicle (Surface

Ectoderm)
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Arch

Artery

Nerves

Table 1.1

Muscles

Mandibular < Maxillary e Post-Trematic » Muscles of

Arch

(“M" Arch)

(Maxillary &
Mandibular
Process)

Arch

Hyoid Arch

“S" Arch

Artery

MandibularN
e Pre — Trematic
Chorda typani

Artery

e Stapedial Artery

Mastication
(Masseter,

e Medial and lateral
pterygoids,
Temporalis)
Mylohyoid
Anterior belly of
digastric Tensor
tympani Tensor
veli palatini

Table 1.2

Nerves

e Post - Trematic
e Seventh CN

e (Facial Nerve)

¢ Pre-Trematic

Jacobson's Nerve

Skeleton
* Quadrate » Maeckel's Cartilage
cartilage (Mandibular process)
(Maxillary » Mandible
process) « Malleus & Incus Anterior
» Maxilla A
. ligament of malleus
Premaxilla .
7 : Sphenomandibular
ygomatic i
Bome ligment
Squamous part
of temporal
bone
Muscles Skeleton
¢ Muscles of facial ¢ Reichert's
expression cartilage
* Buccinator (except medial
e Auricularis,

Frontalis, Platysma,
Orbicularis oris,
Orbicularis oculi)
Posterior belly of
Digastric Stapedius
Stylohyoid

surface of
Footplate: Derived
from Otic capsule)
Styloid process
Stylohyoid
ligment , Hyoid
body

o {Lesser (smaller)

horn & upper
(superior) part of
Body}
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Nerve

Cartilage

Pharyngeal
pouch

)
Ectodermal «—
epithelium

Mesenchymal tissue
in 4th arch

Picture 1.1

Endodermal epithelium

1st pharyngeal
arch

Pharyngeal cleft

2nd arch with nerve,
artery and cartlage

3rd arch

4th arch

—— Laryngeal
orifice

Picture 1.2

Frontal belly of
Occipitofrontalis

Corrugator Supercilli
rocerus

Orbicularis oculi

Nasalis <

Levator Labii Superioris «—

Lavator Anguli oris
Risorius

Mentalis

Platysma

Zygomaticus Minor

_ / = Zygomatic Major

ALl ]‘\f Tt > Orbicularis oris

& = )| +—7——>Buccinator

iy »>Depressor Anguli oris
Depressor Labii Inferioris
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PINNA @ 00:00:50
e Formed from single piece of yellow elastic cartilage
expectlobule
e Lobuleshave only fat
o Never ossifies
o Alsoseenintip of nose and epiglottis

Parts

¢ Includeslobule, Tragus, Helix, Antihelix, Antitragus
e Partabove the helix: Cymba conchae

e Partbelow the helix: Cavum conchae

—

% &
Uf»l
L.
3‘1‘2{'”

» Cymba conchais the anatomical(surface) landmark
of mastoid antrum.

Important Information

Surgical approach to ear @ 00:04:40

e Incisura Terminalis
o Lineoffusionof 1"and 2™ arch.

o Incision on Incisura terminalis is done bv Endaural
approach. That incision is named as 4 EMPERT'S
INCISION

e Post aural approach by William Wilde's approach
behind pinna-preferred incision. No scar seen so it is
cosmetically most preferred.

« Trans canal approach / Permeatal approach /
Endomeatal approach by Rosen's Incision. Incision is
giveninside the EAC.

e Wilde'sincisionis contraindictaed before 2 year of age
o Because Mastoid tip develops after 2 yrs of age. In

between the tip and styloid process stylomastoid
foramen is present and the facial nerve comes out of
these foramen.

o Before 2 yr, if wilde's incision made it has chances of

facial nerve injury.

‘MACEWEN'S TRIANGLE/ @ 00:13:26

SUPRAMEATALTRIANGLE

E ANATOMY OF EXTERNAL EAR

1
f
4
:

. Macewan's triangle/
- Suprameatal triangle

Tangent of Posterior wall

e Mastoid antrum is present 1.25-1.5 cm deep to
MacEwen's triangle
e Boundaries
o Suprameatal crest/ Inferior Temporalline
o Postero-superior wall of EAC
o Tangentbetween above (2)

ﬁ? Important Information

o Surgical landmark of Mastoid Antrum- suprameatal

triangle
EXTERNAL AUDITORY CANAL d oo01s41
e Length=24mm
o Lateral 1/3" =8mm — Cartilaginous
o Medial/lnner 2/3“ =16mm — Bony

e Isthmus — Narrowest point, 6mm lateral to Tympanic
membrane

e TM is attached at an angle of 55° with Anteroinferior
[floor] wall of EAC.
o Atbirth TMis almost horizontal
o At4yrsof age it attains 55° angle with Anteroinferior

[Floor] wall of EAC

o Anteroinferior wall is longest wall of EAC
o Posterosuperioris shortest wall.

e Cartilaginous part has sweat glands, Sebaceous,
Ceruminous glands & hairs
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CERUMINOUS GLANDS

» Modified sweatgland- secretes cerumen.

® 002134

Sweat Glands
Eccrine / Typical Apocrine / Atypical (AAA)

* Presentall overthe e Only at axilla, nipple /

body areola, pubic area, perianal
* Opens on skin e Open inside hair follicles
surface ¢ Supplied by adrenergic
e Supplied by nerve fibers
cholinergic nerve  Modifications
fibers o Ceruminous- EAC

o Ciliary (Moll's) glands —
Eye lids
o Mammary glands

e All secretory glands in the body are supplied by
parasympathetic system expect SWEAT glands (By
Sympathetic system)

e Ceruminous glands secrete cerumen

e Wax is formed by mixture of all secretions t dead
epithelial cells & hairs.

e WaxhaspHof4

TYMPANIC MEMBRANE @ 00:30:22

Pars flaccida

Posterior fold

Anterior fold

Short process

Incus of malleus

FManubrium
of malleus

TYMPHANIC MEMBRANE

e Trimericstructure formed from all three germ layers
o Outer Epithelial layer from ectoderm
o Middle Fibrous layer from mesoderm
o Inner Mucosal layer from endoderm
e Pearly grey/Translucentgreyin color
e Thicknessof TM-0.1mm
¢ TMisdivided intotwo parts:
© ParsFlaccida (Sharpnel's membrane)

o ParsTensa

» Fibrous layer is scanty and unorganized in Pars flaccida
and pars tensais organised.

o Fibrous layer forms Annulus tympanicum.
o [Itattachesthe TMtobony EAC. [Bony annulus]
o Isfibrocartilaginous in nature
o Notch of RIVINUS — Deficiency in bony annulus

superiorly covered by P. Flaccida

e Tip of handle of malleus is called Umbo which is most
visible and anatomical landmark of TM

» Cone of light is present in Anteroinferior quadrant
because of the reflection of light. Handle of malleus
brings TM to 90°due to this cone of light is presentin Al
quadrant.

ﬁ? Important Information

e Lateral process of malleus is the most reliable
landmark of TM

Pars flaccida

Posterior fold
~ Anterior fold

Incus Short process

of maleus

Umbo
Manubrium
of malleus

Annulus

Pars tensa
FOREIGN BODY IN EC REMOVAL O 00:49:13

Different ways

* Probing (jobson horne probe with ring curette)

e Microforceps

e Syringing (simpson's aural syringe 50ml)

s Posterosuperiordirection

o Water at 37°C (if cold/hot water is used it will

stimulate the inner ear and causes vertigo) this
stimulationis called Caloric stimulation.

@ How to remember

« COWS
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o ContraIndication for syringing
—» FBbeyondisthmus
_» Acute infection of external and middle ear
—» Bigimpacted foreign body
— Vegetative Foreign body
e Microsuction
o Bestway of remove impacted foreign body
o Creates negative pressure, minimum damage.
o Removal of live insects: With Lukewarm oil

Helix

Industrial

Snug

g? Previous Year’s Questions

Q.Cold water is not usedfor ear cleaning because?

(FMGE June 2018) ; A
A R willmake the wax.hard Tranverse 8'stan draf"
B.Damage to tympanic membrane Lobe € Lob
C.Caloric stimulation caused by cold water e
D. It will cause infection
GREATER AURICULAR NERVE @ 01:07:49

ISMOSTLY INVOLVED IN LEPROSY

Removal of live insectfrom EAC:

e Live insect cant be removed by microsuction,
probing,syringing, micro foreceps.

e By puting few drops of lukewarm oil like coconut
oil,mustard oil which is non-irittant . The live insects
come out of own

NERVE SUPPLY TO PINNA @ 01:00:17
« Splitlobule dueto Ear piercing

o RxbyLobuloplasty
o Greater Auricular Nerve block is used(C2 & C3)
¢ Lateral surface Gets thickened behind Ear Pinna
o Anterior partof pinnais formby 1% arch.
o Supplied by auriculotemporal nerve(V3) RHYTIDECTOMY @ o108:55
o Concha:CN7"&10" s Surgical Removal of rhytids (Facial wrinkles)
o Majority: Greater auricular Nerve e Toget rid rhytids Botexinjection is used
¢ Incisions done behind pinna and mastoid
e Alsocalled as Facelift surgery.
e M/C nerveinvolved - Greater Auricular nerve( sensory)
@ How to remember e M/C motor nerve involved — Zygomatic branch of facial
nerve
¢ Sometimes, it may damage Auriculotemporal nerve it is
o LATERAL-V3

called face syndrome.

¢ Medial surface
o Majority part: Greater auricular Nerve
o Smaller part: Lesser occipital Nerve

Rhytidectomy Incision

(Facelift Incision)

10
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(2? Previous Year’s Questions

Q. Following paroditectomy numbness on face while
shaving is due toinjury of? (AlIMS May 2019)

Greater auricular nerve

Mandibular nerve

Facialnerve

Auriculo-temporal nerve

SRR L

Nerve Supply to EAC @ 01:15:38
e Antero-superior — Auriculotemporal nerve
o Floor/Antero-inferior — ARNOLD'S branch of Vagus

o Posterior-superior — Facial nerve

i} Important Information
|

» Cough reflex during ear syringing is due to Arnold ’
nerve

» Normal cough reflex is due to internal laryngeal |
nerve in larynx. ‘

e Loss of sensory sensation inthis part — HITZELBERGER
sign seen in vestibular schwannoma
Nerve Supply to Tympanic Membrane & o1:1832
e Lateral Aspect
o Anterior half: Auriculotemporal Nerve
o Posterior half: Arnold's Nerve
e Medial Aspect
» Jacobson's nerve (Branch of CN) [Sensory supply to
middle ear also

Arnold’ Jacobson’s Nerve
(X Glossopharyngeal

) JaTN (v3) ':'x)'y 8
\(\ "//

4 /
\\___/

Medial Aspect

1

»ﬁacobson's nerveJ

oy Previous Year’s Questions

Q. Cough reflex on scratching the floor of
external auditory meatus is duve to which
nerve? (NEET PG Jan 2020)

Auricular branch of vagus

Avriculo-temporal

Greater auricular nerve

oo ®>

Facialnerve
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E DISEASES OF EXTERNAL EAR

BRANCHIAL SINUS @ 0001:33 —
e Sinusisepithelium lined blind ending tract : |
b -

e The mostcommon branchial sinus forms from 2™ cleft *‘.
¢ Openingofthebranchial sinusis fromthe anterior border
of SCM upper 2/3“and lower 1/3"” of junction.

+

BRANCHIAL FISTULA O 000345

¢ The most common external opening is from the 2™
branchial cleft.

e [thastwo openings: external andinternal

e Fistula- epithelium lined tract with two opening - it
connects one cavity to another or connects cavity to
outside.

e Themostcommon isthe 2™ branchial fistula

e« The internal opening is in the tonsillar fossa( posterior
tonsillar pillar)

e The treatment for the branchial sinus and fistula is the
SURGICAL EXCISION( step ladder incision)

e The3“branchial fistulais seenin pyriform sinus

ﬁ Important Information

* Investigation of choice: SINOGRAM or FISTULOGRAM

12
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PREAURICULAR SINUS G [100:10:39
o Anterioropeningtothe pinna (above the tragus)

e Defectof fusion of HILLOCKS OF HIS( 1" & 2" arches)

e Itmaybeadherenttothecartilage

» Treatment: surgical excision.

COLLAURALFISTULA @ 00:12:27

« Fistula between the angle of mandible and the anterior
borderof SCM

v ~erector1” cleft

e Internal opening:floor of EAC

e Treatment: surgical excision ( facial nerve may get
damaged) Anotia Microtia

e Excision must be done immediatly before infection butin
preauricular sinus excision can be done atany age.

EAC ATRESIA & 00:19:02
s Defect in 1" Arch FN course is also Aberrant in such
cases

e RX;Canaloplasty
» U- Unilateral EAC Atresia + Anotia
Rx: PC - Pinnaplasty first then Canaloplasty

@ How to remember

e UPC

« Bilateral EAC Atresia + Anotia
o Rx:BAHA

BAT EAR (D 00:16:21
¢ MC congenital anomaly of the pinna.

e Itisdueto absence of anti-helix and concha increases

e Alsoknownas OTOPLASTY

ANOTIA/MICROTIA & o017:28
¢ Anotia— Absentpinna — Rx — Pinnaplasty
e Microtia — Small pinna — Rx — Pinnaplasty
¢ Pinnaplasty
o Donebyrib/costal cartilage
o Ribcartilage develops by 4-5 years of age
o Pinnaplasty done at5-7 years age.

@ How to remember

e ‘A'NOTIA-"ABSENT

EAC ATRESIA

13
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BONE ANCHORED HEARING AID & 0022:17 MEATOPLASTY @ o00:28:36
(BAHA) * Widening the meatus and done usually in cartilagenous
e Titaniumscrew has Osseo-integration property part
o Requires 2.5 - 3 mm bone thickness achieved around » Canaloplasty- making a new canal
5 yrs of age US- FDA norms — Can'timplant < 5Syrs, s Meatoplasty is done along with MODIFIED RADICAL
UK-NHS norms  Allow after 3 years after doing CT MASTOIDECTOMY

scan [2.5mm]
¢ Before prescribed age, we can Rx with SOFT BAND
HEARING AID

op Previous Year’s Questions

Q. Surgerytowiden the cartilaginous part of EAC?
(NEET PG JAN 2020)

A. Myringoplasty

B. Meatoplasty

C. Otoplasty

D. Tympanoplasty

PINNA HEMATOMA (CAULIFLOWER & o00:30:33

EAR/BOXER'SEAR)

e [tis Duetoblunttraumato pinna

e Collection of blood between cartilage and
Perichondrium

e Rx-needleaspiration followed by pressure dressing

: » Cartilage
Loose / . :
_—_ Connective - ‘Perichondrium
Tissue

SOFTHAND HEARING AID @ 002711
e The children before achieving 3mm or 3-5 years , BAHA
cannot be implanted. In this case, softhand HA is used.

—,  —

Medial l ‘ Lateral

14
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& 00:33:36

PERICHONDRITIS OF PINNA
¢ M/ccausative organism: Pseudomonas
e Treatment:
o Ciprofloxacin (Antibiotic of choice)
o Analgesics (NSAIDS)
o Incision and Drainage

CERUMEN/WAX O 003503

e Cerumenis the secretion of ceruminous gland and wax s
collection of all secretions.

e pHofwax-4

¢ Wax grows completely and blocks is known as Keratosis
Obturans

e Wax is removed by microsuction after giving was
dissolvants

Keratosis Obturans

e Deposition of wax along with dead epithelial cellsin EAC
e Canerodethe bone & can even cause facial palsy
ACUTE OTITIS EXTERNA & 0037:09
e Acuteinfection of EAC
e More common in hot and humid climate so it known as
TROPICALORSWIMMER'SEAR
e Types
o Localized/Furunculosis
o Diffuse
¢ Localized/Furunculosis
o Staph. aureus infection of hair follicles — furuncle
o Localized to outer 1/3"
o Obliteration of posterior aural groove [Furuncle on
posterior wall]
e Diffuse

o]

Mc causative organism — Pseudomonas

15

OTOMYCOSIS (SINGAPORE EAR)

Furunculosis

Diffuse

Presentation of AOE: Severe pain / excruciating pain
Obliteration of post aural groove

O/E: Tragal Sign — POSITIVE in both localized and
defuse types

Patient moves always when pressure is applied on
tragus present in both localized & Diffuse Otitis
externa
Rx
o Antibiotics
o Analgesics
o 10% Ichthymol glycerin packing
— Ichthymol; Local antiseptic
—» Glycerin: Hygroscopic

& o00:42:10

Fungalinfection of EAC

Causative organism

o Aspergillus Niger (M/C): Forms black colonies
Aspergillus Fumigatus: Forms green colonies

o Candida albicans: Forms white cottony colonies

Aspergillus Niger Aspergillus Fumigatus .

Candida albicans

Patient presents with Severe itching present, | Hearing,
discharge, mild pain.
O/E: Wet blotting paper appearance of TM
Rx: Auraltoilet by micro suction
Topical antifungal ear drops x 4 weeks
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Keratolytic agents: Salicylic/ Acetic Acid
Gentian Violet: Prevent biofilm formation (SODIUM
BICARBONATEDROPSNOTUSED)

z Previous Year’'s Questions

Q. Otomycosis is most commonly caused by?
(FMGE June 2018/DNB June 2018)
A.Actinomycetes
B.Aspergillus niger
C.Mucor
D.Candidaalbicans

EXOSTOSIS (SURFER'S EAR) & 00:47:35
¢ Benign growth of bony EAC

e Found mainlyin surfers

e Broadbased, multiple growths

¢« Way of body defense mechanism

MYRINGITIS BULLOSA @ 00:49:00

HAEMORRHAGICA

¢ [tisalsoknownas BULLOUS MYRINGITIS

¢ Formation of bleeding blebson TM

¢ Bullasare thefluid filled lesion

¢ Blood mixed discharge present, painful & hearing loss

e Earlieritalso known as otitis externa haemorrhagica

e Caused by pneumococcus (Streptococcus pneumoniae)
{Earlier believed d/t Virus/ Mycoplasma}

« Treatment: Topical antibiotics+ topical steroids ear drops

ﬁ Important Information

e "Sago-grdin appearance of TM"in healing phase.

LEFT BULLOUS MYRINGITIS
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MALIGNANT & o00:52:43
OTITIS EXTERNA/ACUTE
NECROTISING OTITIS EXTERNA
s Term Malignant — Misnomer (Mitotic figures are not
high)
o Caused by "Pseudomonas Aeruginosa”
o Rapidly spreadinginfection (Predisposing factor)
o Immunocompromised patients(HIV)
Elderly uncontrolled diabetes
o Chemotherapy
» C/F-Pain, greenish black discharge
e O/E: Granulationsin EAC
s [tspreads to Skull Base: Lateral skull base osteomyelitis
Multiple Cranial nerve palsies (M/C CN involved is
facial nerve)
Spread to skull bone through
» 2-4 Fissures of Santorini in anterior cartilaginous
wall of EAC
— In bony EAC via Foramen of Huschka which
Closes by 4yrs of age (In floor — cause parotitis in

<4yrsofage
Diagnosis @ 005853
e CT scan in MOE but all the bones are destroyed in late
stages

¢ Inearly stage, scanning in MOE/ Diagnostic investigation
of choice- Tc 99m scan( even the bone is inflammed , the
technetiumis absorbed by osteoclasts)

¢ Tc99mscantl/2- 9 months

e SPECT Scan- 3 dimensional study is also used for further
investigation

Treatment G ororos
e DOCis Ciprofloxacin
o Anti-pseudomonal antibiotics IV
- Ceftazidime ] »
| 3“gen

» Cefoperazone + Sulbactam
— Piperacillin + Tazobactam
» Carbapenem — Imipenem, Meropenem
¢ REGIME— 21V antibiotics + IV Ciprofloxacin for 6 weeks
¢ Mortality rate without antibiotics = 65%
¢ Even with IV antibiotics if cranial nerves are involved
mortality rate = 25% therefore, aggressive approach has
tobe taken

J Cephalosporins
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o After 6 weeks, check ESR — (N) — Discharge with Tab.
Ciprofloxacin [Double dose]
e Galliumscan
Itis absorbed by the leucocytes which increases the
inflammation
t1/2 = 3-4 days and used for testing every one week
* [Ga-67] [Prognostic Investigation of Choice] — Non
specificc

Gallium scan

Bone scan

17
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_ CLINICAL QUESTIONS

Q. A 17 yrs old boy presented with sudden onset of severe throbbing pain in his right ear following an upper respiratory tract
infection. He also gives a history of bloodstained discharge couple of hours later along with hearing impairment in the

affected ear. Following is the otoscopy findings of the patient. Most likely diagnosis is:

A.Herpes zoster Oticus

B. Bullous Myringitis

C.Granular Myringitis

D.Tympanic Membrane Haematoma

Answer: B

Solution
Bullous myringitis (BM) is an acute inflammatory condition affecting the tympanic membrane (TM) characterized by the

presence of bullae or vesicles on the surface of the TM. The bullae may be single or multiple, may affect segment or the whole
of the TM and may even spread onto the adjacent ear canal.Diagnosis of this condition is clinical. Typically, patients present
with sudden-onset severe otalgia, usually unilateral and often in association with an upper respiratory tractinfection.

Otoscopy reveals bullae on the TM. Rupture of the bulla may be associated with scanty serosanguinous otorrhoea, which is

usuallyshort-lived due to the absence of a TM perforation.

Q. A 38yrs old female Pushpa presents with ear discharge, itch and severe pain since last 4 days. She gives history of using
Cotton buds to clean ear wax 4 days back. Following image shows an oedematous narrow ear canal obscuring the

Tympanic membrane. Most likely diagnosis is:

18



Join the Telegram Channel - https://t.me/prepladderlatestnotes

A.Otomycosis

B. Acute Otitis Externa

C.Acute Suppurative Otitis Media
D.Malignant Otitis Externa

Answer: B

Solution

Thisis a classic case of Otitis externa post self-traumato ear.
Diffuse Otitis Externa

Itis also known as swimmer's ear, tropical ear, telephonist ear.

Commonly seen after minor trauma to EAC skin like buds/ itching the ear.

Most common organisms are Pseudomonas, E. coli, Staphylococcus aureus.

Occursinimmunocompetent individuals.

Burning sensation, ear pain, purulentdischarge, itching, conductive deafness
Treatment: Aural toilet, Ichthammol Glycerine wick and analgesics.

19
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MIDDLE EAR CLEFT & o0:00.48

e Middle earcleft= middle ear + mastoid +ET

Middle earvolumeis 1 ml.

Mastoid volumeis 5 ml.

ETis closed atrest, so we don't consider the volume.

Total Middle ear cleft volume is 6 ml

e Middle ear is connected to mastoid by a opening K/as
aditus.

e Mastoid antrum is the largest air cell in mastoid. Antrum
is of adult size at birth

LATERAL WALL OF MIDDLE EAR @ 00:02:31
e |[tisformed by Tympanic Membrane
e TMdivides middleearinto
o Partabove TMis epitympanum/ Attic
o PartInfront TMis mesotympanum
o Partbelow TMis Hypotympanum
e Bony lateral wall of Attic(epitympanum) — Scutum
o Erosion of scutum is characteristic CT scan finding of
cholesteatoma (primary acquired)
o birdbeakappearance

Arcuate

. —— Superior SCC
Eminence

la QAT
pitympanum (At'tic

ROOF OF THEMIDDLE EAR & o00:0454
¢ Roof separates ME from Middle cranial fossa.
¢ Bony plate above the Middle ear & Mastoid: Tegmen /
Dural Plate.
o Partabove the ME: Tegmen Tympani.
o Partabovethe antrum: T. Antrii

20

n ANATOMY OF MIDDLE EAR

e Aditus connects ME/Attic to antrum.
o Itiscalled as Attic Ad Antrum

Tegmen tympani

[ Il B
Tegmen/ Dural Plate
]

[ Aditus

- " -

LS Antrum
~ Y - "\';\
Mastoid

Tegmen antrii

* Tegmen has a bulge which can be seen from cranial side.
It is K/as arcuate eminence, it is due to push by superior
semi-circular canal.

e |t is the important surgical landmark for facial nerve
surgery in the middle cranial fossa approach.

BOXMODEL OF THEMIDDLEEAR & 001015

* Anterior wall contains 2 openings
o Upper small opening for canal of tensor tympani.
o Lower big opening for Eustachian tube/auditory tube
/ pharyngo tympani tube (ET connects middle ear to
nasopharynx)
OPENBOXMODEL OF THEMIDDLE @ 00:12:29
EAR

Refer Picture 4.1

¢ Medial wall contains 2 windows
o Oval window/ fenestra vestibuli: It is covered by
stapes foot plate.
o Round window/Fenestra cochleae: It is covered by
secondary TM.
o There is a hook like structure Known as
processuscochleariformis, this forms a hook for
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tensor tympani muscle.

— Function: Tensor tympani starts in the anterior
wall from the canal and goes to medial where it
turns at processuscochleariformis and comes out
laterally and attaches to handle of malleus

o Horizontal segment/tympanic segment of facial
nerve. (Facial nerve is in the bony canal Known as
fallopian canalitisthe longest bony canal forthe CN)

—> Lengthoffallopian canalis 27 mm

o Posterosuperior to facial nerve there is a dome of
lateral semi-circular canal on medial of ME. This is the

M/C site for labyrinthine fistula.

MEDIAL WALL OF THEMIDDLE EAR @ 00:2033

e There is a outward bulge in the medial wall Known as
promontory.

e |tisduetofirstturn/basal turn of cochlea.

DEPTH OF THE MIDDLE EAR & oo21:42

e Mesotympanum: Narrowest part of ME (2 mm)/Surgical
position of ME

e Epitympanum:6 mm

e Hypotympanum: 4 mm

A
yey

7 Important Information

¢ Height=depth

¢ |f surgical/anatomical position of ME is not
mentioned, Shallowest part of ME in surgical
position-Mesotympanum

POSTERIORWALLOF THEMIDDLEEAR ~ & 002539

e Opening Known as Aditus connects ME to mastoid

e Vertical segment / Mastoid segment of facial nerve
present.

e Chorda Tympani Nerve - Branch from Mastoid segment,
hangs like a cord in the ME, and exits from anterior wall
through Canal of Huguier
o 3“openinginanterior wallis Canal of Huguier.

e Pyramid — From pyramid, arises stapedius (Smallest
named muscle in body), goes and attaches neck of
stapes.

¢ Area medial to facial nerves is sinus tympani (ME site for
recurrence residual cholesteatoma)

e Area lateral to facial nerve and above chorda facial angle
is Known as facial recess

na

()
o Lies medialto Facial Nerve, hidden placein Middle ear
o Mcsite forrecurrent/residual cholesteatoma

BOUNDARIES OF SINUS TYMPANI 00:33:13

i} Important Information

Boundaries
e Lateral:Facialnerve
o Posterior:Posterior wall
e Medial: Medial wall
o Ponticulus: Superior bony ridge
o Subiculum:Inferior bony ridge

BOUNDARIES OF FACIAL RECESS
» Lateralto Facial Nerve
s Thisthe M/C site for posterior tympanotomy

& o0:3s:01

( £
{:? Important Information
Boundaries
e Superior - Short process of Incus (Fossa
Incudis)
¢ Lateral - Annulus of TM
* Medidl - Facial Nerve
¢ Inferior - Chorda Facial angle
\. J

INFERIOR WALL OF THEMIDDLEEAR

Floor

e Separates ME from jugular bulb and ICA.

e Jugular bulb and internal carotid artery are present
below the floor in between them there is a bony crest
K/as carotico Jugular crest.

& 00:40:17

, 1
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e CaroticoJugular Crest & 004131

o ICApresentanteriortothe crest

o Jugularbulb present posteriortoit.

o Helpsindistinguishing b/w ICA &Jugular bulb

o Phelp Sign: Inability to distinguish between ICA &
Jugularbulb due to erosion of Carotico jugular crest

— Seenin CECT scan of Glomus tumor

Carotico-Jugular Crest

: Carotico-jugular

Crest
Phelp Sign
(Glomus Tumour)
Carotid Sheath
SINUS TYMPANI & 004512

¢ [tisa3dimensional space

Ponticulus

Subiculum

22

@ 00:47:54

PONTICULUS AND SUBICULUM

Identify the structuresin the diagram @ 00:50:56

Chorda Tympani

Stapedius

Medial wall

ANATOMY OF MASTOID PROCESS @ 005415

Sinodural Angle Tooment Durst Pinte

(Ciyelli's angle)

Sigmoid
Sinus

Sinus plate

e Superior wall is Known as tegmen/Dural Plate.

e Anterior wall: Posterior wall of Middle ear havina FN &
CTN

e |nfacial recess area we do posterior tympanotomy

¢ Common wall: We can see the facial nerve vertical
segment and the branch coming from it is chorda
tympani.

e Behind the posterior wall of mastoid, we have the
sigmoid sinus. Therefore, the posterior wall of mastoid
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covers the sigmoid sinus K/as sinus plate.
e Angle between sinus plate and Dural plate is Known as
sinodural angle Also called as citellisangle

w“r»- ! »
Spread of Cholesteatoma - )
to Posterior Cranial fossa g

POSTERIOR TYMPANOTOMY & 00:59:39
« Enteringinto the middle ear from mastoid process
e Donefor
o Cochlearimplant
o Middle earimplantable hearing aids
« Through posterior tympanotomy we can view round
window
e Anteriorto round window promontory is present

g Chorda i
Posterior tympanotomy tympani Chc;rgg'feacla

e Trautman's triangleis seen
o Boundaries
—» Posterior boundary: Sigmoid sinus
—» Anterior boundary: Bony Labyrinth
—» Superior boundary: Superior petrosal sinus.
o Significance
—» The place where the cholesteatoma erodes the
bone and goes into the posterior cranial fossa
—» Anteriorly the bony labyrinth is difficult to erode
: because of inner ear is formed by enchondral
ossification the hardest/densest bone inthe body.
—» Donaldson's line: along the lateral semicircular
canal bisecting posterior semicircular canal where
it hits the sigmoid sinus just below the place, we
have the endolymphatic sac.
— Therefore, Donaldson's live is the surgical
landmark for endolympatic sac

? Previous Year’s Questions

Q. Which of the following represents lateral

semicircular canal during cortical mastoidectomy? )
Dural Ve S ey
(AIIMS NOV 2017) UERLVENOUS SIUESS & or1112

e Thedurafromthe 2 sidesfuses to form Falx cerebri
e Duraatthelevel of cerebellum forms Falx cerebelli
e Tentorium cerebelli is between the cerebrum and
cerebellum
e 3sinuses
o Superiorsagittal sinus
o Inferior sagittal sinus
o Occipital sinus

o0 ®w»
OO >
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Contents of Middle ear

Nervesupply =«

7

1st (M/C
to erode

2 Muscles
Tensor Tympani Stapedius
Origin o Atcanalfor Tensor e Pyramid
Tympani
Insertion ¢ HandleofMalleus e Neckofstapes

Mandibularnerve e Facial nerve

3 Ossicles
o Malleus and Incus formed by (I) Mandibular arch —
Meckel's cartilage

o Stapesby (Il) Hyoid arch, expect the medial surface of

stapes foot plate (develops from otic capsule)
Ossicles reach adult size at: 15 weeks of [UL
Adult configuration at: 20 weeks of [lUL
Organ of Corti starts hearing at: 20 weeks of lUL
Organ of Corti adult configuration: 25 weeks of IlUL

How to remember

e Abimanyu- Adult (25 Weeks)

Structure attaining adult size at the time of birth

Ossicles
ME/Tympanic cavity
Cochlea/labyrinth
Mastoid Antrum

24

Mastoid process/ Maxillary Antrum/ Orbital Cavity: Not

of Adult Size
Types of Joints of Ossicles: Synovialjoint

B/w Malleus & Incus: Saddle type

Qo

o BJ/wlncus & Stapes: Ball & socket type

Parts of malleus

o Head

o Neck

o Lateral process: This is most reliable landmark of TM.
It separates TM to pars flaccida and pars Tensa

o Anterior process

o Manubrium /handle: The tip is K/as umbo;lt is most

visible anatomical landmark of TM. Umbo divides the
pars tensainto 4 quadrants.

Parts ofincus

o Body

o Short process: it is in fossa incLudes: It forms the
superior boundary for Post tympanotomy

o Longprocess

o Lenticular process

Parts of stapes

o Head

o Shortneck

o 2crura's: anterior and posterior crus

o Footplate

o Stapes develops from second arch and Reichert's
cartilage except the medial surface of foot plate.

o First Most Common part to undergo erosion:
lenticular process of Incus.

o 2" Most common part to undergo erosion: long
process of Incus

o Last to undergo erosion is foot plate of stapes.

Because itdevelops from otic capsule.
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Picture 4.1

M\S Labryinthine Fistula
Falloplan Canal

|
Dome of LSCC Fadial
”V'“"‘:‘":" Oval Window\
Segment) Fenestra Vestibuli
(Stapes footplate)

Processus Cochleariformis
(Hook for tensor tympani)

| Promonto!
(basal turn
of Cochlea)

Round Window\
Fenestra Cochleae
(Secondary TM)
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E EUSTACHIAN TUBE

ANATOMY OF EUSTACHIANTUBE @ 00:00:19

Eustachian Tube

Ostmann's pad of fat

e |tkeepstheET closed atrest

e« Medial fibres of Tensor veli palatini is the main
opener/dilation of ET
o Itisalsoknown asdilatortubae

e« When the tensor veli palatini contracts, it pulls the
cartilage of ET anteriorly, thatleads to the opening of ET.

o Levatorveli palatini secondarily supports to the opening.

e |Its is also called as Auditory tube / Pharyngo tympanic
tube

e« Connects anterior wall of middle ear to lateral wall of
nasopharynx.

e TheETtubeis36 mmlength
o Lateral 1/3rdisbony: 12 mm
o Medial 2/3rdis cartilaginous: 24 mm
o Isthmus: (3 mm)Narrowest part of eustachian tube. It

lies atbony cartilaginous junction

e Cartilagenous end of the ET is TORUS TUBARIUS which

protrudes into the nasopharynx

Elastin

Tensor Veli
Palatini

Ostmann's

pad of fat Levator Veli

e InadultET makes an angle of 45° to the horizontal line Palatini
e ETis 16-18mm in length at birth and almost horizontal.
Therefore, the infection in middle ear is more common in
children as it can travel from nasopharynx to middle ear
Tensor veli palatini
Eustachian Tube

Infant Vs Adult Eustachian Tube & 00:04:41 Ceielicedl e

¢ Infant eustachian tube in shorter and horizontal so the
chances of infection is more in children.

Infant ET Adult ET
¢ 16-18mm in length e 36mm in length

¢ Almost horizontal and e At an angle of 45°with the
shorter horizontal
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| ﬁr Important Information
\
|
o Tensor veli palatini. levator veli palatini.
‘ palatoglossus. palatopharyngeus forms the soft
palate

= Incleft palate patients. these muscles not able to

| meet inthe centre.so ET dysfunction causes and it
J leads to Middle Ear Disorder

(.

FUNCTIONS OF EUSTACHIANTUBE (& o00:08:30
* Maintains the Middle ear air pressure equals to outside
Atmospheric air pressure
¢ Drainsthesecretions of Middle Ear
e Prevents infections/food particles from going to Middle
ear
¢« Normally ET is closed in position because of Ostmann's
pad of fat at rest; it opens when we yawn or swallow
with the help oftensor veli palatini muscle.
e Middle ear is lined by mucosa. This mucosa absorbs O,
from atmospheric air
o InME, more CO,and less O,compare to atmospheric
air
o Advantage: low O, will not allow to grow aerobic
bacteria inside middle ear. So, it maintains the sterile
environment
In perforated tympanic membrane, chances of
infectionis more

EUSTACHIAN TUBE FUNCTION @ o00:12:24

TESTS

Passive test or non-physiological tests (not opened by
muscles)

e Valsalvatest/maneuver
o Principle: Positive pressure in the nasopharynx
causes air to enter the eustachian tube and reach
middle ear which causes pop up sound due to
bulging of TM.
o TM Movement can also be seen by examiner with

otoscope

e Politzer test

Designed for those who can't perform Valsalva test
eg. Children
— Politzerbagis connected to rubber tube
— Tubeis placed in one nostril and other is closed
—» Airis blown with pressure by pressing the bulb
» Air enters nasopharynx — opens eustachian tube
& enters middle ear— pops out TM

e E.T.Catheterization
o Done using ET Catheter- curved tube/catheter with
ring attached which tells about the direction of curve

ET catheteris inserted into nose and nasopharynx

!
rotated by 90”to medial side and pulled back

!

catheter engages behind nasal septum

l

now catheter rotated at 180°

l

enters eustachian tube

!
air blown using syringe or Politzer bag
|

v

air will enter middle ear and pops out TM

|

Can be seen using otoscope or patient informs pop up

27
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soundinear » Deviceis placedin EAC and pt. is asked to perform
Valsalva
Active test or Physiological test @3 00:18:35 !
e Toynbeetest Air enters middle ear and TM bulges out
Ask the patient to close the nose and swallow small !
amount of liquid Pressure in EAC rises and is noted
!
Negative pressureis created in nasopharynx » Deflation part of testis done using Toynbee test
) !
Eustachian tube opens up d/t action of Tensor veli Patient is asked to swallow against closed nose
palatini !
l Negative pressure s created in nasopharynx
Airis sucked out of middle ear !
Iy Airmoves out of middle ear
TM getsretracted l
l TM gets retracted and pressure can be measured

Movement can be seen with otoscope by examiner
TEST FOR PERFORATED TYMPANIC
MEMBRANE
« Radiological test: Instill radio-opaque dye into middle ear
against perforated TM
!
Take x-ray
!
Dye goes through whole eustachian tube to reach
nasopharynx
)
Eustachian tube anatomy can be seen
e Saccharine or Methylene blue test
Instill methylene blue dye against perforated TM into
middle ear
!
e Tympanometry Dye comes into nasopharynx and oropharynx through
eustachian tube & can be seen coming out Saccharine is

226Hz asweetagent so, sweet taste sensed
/\ e Othertest:CT scan
mV
daPa

o Also known as Inflation Deflation test
It has sound source, microphone, pressure meter
Tympanometry device can measure the pressure
changesin EAC
This test is also done in perforated tympanic
membrane

o Ithas 2 parts:Non physiological and physiological
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o Patulous ET: When eustachian tube has airinit

Predisposing factors

— Thyroid disorder

— Pregnancy

— Rapid weightloss

o Patient can have Autophony (i.e hears own
voice).This condition is seen in Patulous ET. Also seen
in superior semicircular dehiscence

o Rx:inject silicon paste (teflon injection is not used due
to ICAneartheET)

Sono-tubometry

o Sound signal is given in nose and nasopharynx,
through eustachian tube it reaches middle ear and a
microphoneis placedin EAC to detectit

o So,we candetect the functioning of Eustachian tube

o}

? Previous Year’s Questions

Q. Politzer bagmaneuverisusedtotest:
(JIPMER - Nov - 2017)
A. Eustachiantube
B. Larynx
C. Esophagus
D. Nasalcavity

Causes of eustachian tube obstruction &its  {§ 00:29:10
treatment

Obstructionis due to mass, polyp, tumor

Frequent infection in ET causes scarring. ET may
undergoes Astenosis internally in those chronic ET
disorders we undergo ET balloon dilatation

29

Eustachian tube balloon dilatation

To open the eustachian tube in case of chronic
obstruction

A balloon catheter is inserted through nose till
nasopharynx againstendoscopic vision and is rotated so
that balloon can be inserted into ET and is then blown up.
This produces micro fractures in eustachian tube and
open up eustachian tube which remain open afterwards.
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ﬂ ANATOMY OF INNER EAR

Anatomy of Inner ear @ 00:00:13

Semicircular ducts
Semicircular

canals

Endolymphatic space

Vestibul
Utricle ‘estibular nerve

(in vestibule) Cochlear nerve

Saccule
(in vestibule)

Cochlea

Oval window

Bony labyrinth

Membranous
labyrinth

e Embryologicallyinnerearhas 2 parts
o Bonylabyrinth
o Membranous labyrinth

e Between Bony labyrinth and Membranous labyrinth
there is space filled with Perilymph: Known as
Perilymphatic space.

e Inside Membranous labyrinth: Endolymph fluid is
present known as Endolymphatic space

Based on functioninner ear has 2 parts
e Auditory part
o Cochlea
—» Spiral structure
— 2.75turns around central bony axis MODIOLUS
e Vestibular part
o Vestibule (2 sacs) and 3 Semicircular canals
— Utricle
— Saccule/Sacculus
o semicircularcanals
— Posterior/Vertical
— Lateral/Horizontal
— Superior/Anterior

SEMICIRCULAR CANALS
e Superior, Posterior and lateral
e Each canal has 2 openings,3 big openings known as
ampulla and small openings called non ampullated end.
¢« Totally there are 5 openings because the non-

& 00:04:30
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NYSTAGMUS

ampullated end of posterior and superior joined together
toform crus commune

Inside Ampulla there are hairknown as cristae ampullaris
Cristae ampullaris are inside a structure known as cupula
ampullaris and their function is to detect Angular
acceleration or Rotational motion.

Semicircular

ducts Ampullae
Cupula
Vestibular
branch of CN VIII
Crista ]
ampullaris ___Supporting
cell
Vestibular
branch of
CN VI

Angles of Semicircular Canal

o The Lateral SCC may be known as Horizontal canal
butitis nothorizontal

o Itisatanangle of 30°tothe horizontal line

o Posteriorcanalis also known as vertical canal

o Superior canalis also known as anterior canal

& o010:31
Involuntary, Rapid, To & Fro, movement of eyeballs

Is lateral SCC is stimulated there is as vestibulo-ocular
reflex

Irritation to SCC produce — Nystagmus

o Lateral SCC:Horizontal nystagmus

o Posterior SCC: Vertical nystagmus

o Superior SCC: Torsional nystagmus

2 types
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Peripheral: Problems in the peripheral sense organ
(vestibular organ/labyrinth)
~ central nystagmus (cerebellum)

Peripheral nystagmus characteristics—-5D's
« D -Delay- after few seconds of stimulus
e D-Duration
e D -Decay (Onrepeated stimulus)
« D - Decreases on gaze fixation (Frenzel glasses +20 D
lenses)
e D-Direction
o Fast&Slow Components
o Fastcomponentgives the direction
o Vertical nystagmus can be Geotropic or Ageotropic
nystagmus
o Torsional nystagmus can be clockwise Or
anticlockwise

.

e PERIPHERAL -5D’s
e CENTRAL-'C’erebellum

How to remember

VESTIBULE @ 00:19:19

Function of utricle and saccule

¢ Inside utricle and saccule, thereis macula

e Macula consist of hairs,on the surface of these hairs
there is a gelatinous matrix which is covered by a layer of
calcium carbonate crystals k/as Otoconia

e With the help of this Otoconia, macula help in detecting
thelinear acceleration

e Utricle helps in detecting horizontal linearacceleration.

e Saccule helpsindetection vertical linearacceleration.

e By gravity, posterior SCC is the most dependent so
otoconia displaced will always get deposited in Posterior
SCC

@ How to remember

e U tricle -horizontal
e $accule- vertical
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Macula of
saccule

Macula of
utricle

Otoliths

Otolithic
Kinocilium membrane
Hair
bundle
Stereocilia

Vestibular
nerve fibers

Sup?omlsg'n Hair cells

BENIGN PAROXYSMAL
POSITIONAL VERTIGO (BPPV)
Aka Otolithiasis/Canalolithiasis/Cupulolithiasis
e Mostcommon cause of Vertigo
« Displacement of Otoconia to Posterior semicircular canal
(M/C) where they are k/as otolith
 Vertigo
o Changeinhead position (vertical plane)
o Paroxysm: Sudden burst
o Duration: seconds to minutes
e Diagnosis confirmed by — DIX: HALLPIKE's
MANOEUVRE

o)

00:24:45

Dix-Hallpike's Maneuver

» Turn head by 45°towards side which you want to test &
make the patient Supine especially the posterior SCC of
right side to vertical — Patient experiences Nystagmus

e This nystagmusis Peripheral nystagmus.

o Delays

o Duration: lasts upto a minutes
o Decay

o Decreaseinintensity

o Direction-upbeating

o 5D's of Peripheral Nystagmus are observed during Dix-
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Hallpike maneuver, Direction of Nystagmus is mainly
vertical (Geotropic / ageotropic with torsional
component present) 7/ Position 1
e Pure vertical nystagmus is only seen in central
nystagmus.
e R oc:Epley'sManoeuvre (posterior canal)

(1" sitting treats: 80-90%)

e 1" Step: Same as Dix-Hallpike's to confirm the side
e 2" Step: Turn the head to opposite side by 90°

e 3"Step: Rollthe whole body by 90° o Waitfor 30 secondsto 1 minute during each step

e 4" Step: Bring patient back to sitting position

Position 3

Lateral canal BPPV patients we do 2 maneuvers for Rx

A o Lemperts Maneuver: Complete rotation
e LogRoll (Barbecue)
Fa 9

E
@ Referimage 6.1
D \ & ‘/ «2 . , .
& ¢ Previous Year’s Questions
.@ Ql Q.Hallpike maneuver is done for: (FMGE JUNE 2018)
A.Vestibular function
e OtherManeuversfor RX B.Audiometry
o SEMONT'S/LIBERATORY MANEUVER C.Cochlear function

D.Cornealtest

oy Previous Year’s Questions

Q. A person presented to ENT OPD with complaints of
vertigo and navsea in the morning on change in
position of the head. What is your diagnosis?

(AlIMS Nov 2019)

A.Labyrinthitis

B.BPPV
o After any of these 2 maneuver ask the patient to lay C.Vestibular neuronitis
downin FOWLER'S position for 24hrs D.Meniere’sdisease

Flower's Position

0? Previous Year’s Questions

Q. Name the maneuwver shownin the image?
(NEET PG Jan 2019)

o i

- =
o Repeated BPPV attacks recommend the patient for
some home exercises i.e BRANDT-DAROFF (Each A.Lempert
step for 30 seconds &repeat 3 times a day) (B: i:::\:itdaro“ m B
D.Epley
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TESTS OF VESTIBULAR LABYRINTH * Modified Kobrak Test

? Previous Year’s Questions

Q. A clinical case of vertigo lasting for a few seconds
associated with movement of Head posture. The

condition was treated with EPLEY’s Maneuvre. o Instead of Hot and cold water at O c is used because
What is the diagnostic test? (AlIMS June 2020) cold stimulus is strongest stimulus than warm
A. Brandt daroff exercise Temperature.
B. Epleysmaneuver * Dundas Grant Test
C. Dixhallpike
D. Heimlich maneuver
.
CALORICTESTING G 004916

o Fitzgerald Hallpike's Test:
o Cold air is used when Syringing is C/| in perforated

Tympanic membrane

? Previous Year’s Questions

Q. Caloric test was done on right side with cold water.
Eyes moved to the opposite side. Which of the
following corresponds to correct interpretation
of nystagmusin thistest? (AlIMS May 2018)

. Fast component toleft side
Slow component to left side

. Fast component toright side

. Slow component to right side

SO®>

VEMP (VESTIBULAR EVOKED & 0057:40

MYOGENIC POTENTIAL)

e Give stimulus in vestibular system and check the
response in muscles

2 types
o Syringing is done with hot (44 C) and cold (30 C)
water, (37+7C) Cervical Vemp Occular Vemp
o It produces nystagmus by stimulating lateral semi-
circular canal (horizontal nystagmus) Evaluates saccule and Evaluates utricle and
o Syringing done with inferior vestibular nerve  superior vestibular nerve
— Cold water: Opposite side Nystagmus Cervical VEMP B

—» Hotwater: Same side Nystagmus

@ How to remember

e« COWS

33



Join the Telegram Channel - https://t.me/prepladderlatestnotes

Galvanic Vestibular Stimulation @ 010022

» Testof vestibular nerve with small voltage of current

Cochlea (Auditory Labyrinth) & ovo058

Reissner's membrane Scala vestibuli

Tectorial
membrane

Spiral
limbus

Spiral 1S e nerve
ligament "

Basilar
membrane Scala tympani
Organ of Corti
Divided into Scala vestibuli Reissner's
Scala media By membrane
Scala tympani Basilar
membrane
e Scala vestibule and scala tympani are filled with

Perilymph

e ScalaMediaitis filled with Endolymph

e Endolymph is high in potassium and low in sodium (like
ICF)

e Endolymph is secreted by stria vascularis with the help
of Na+ - K+ ATPase pump

e Due to high K'ions, Endolymph as positive potential
inside it k/as endocochlear potential (+80-85 mv)

¢ Endolymphis also secreted by Dark cells of macula

¢ Endolymphatic sac — Present along the
DONALDSON'S LINE

Endo Chochlear Potential

« Normal physiological potential

« +80to+85mV

* Notdependentonsound

e DC potential

o Generated by Na/K ATPase pump

K,{‘ Na'/K'-ATPase
K' Na- Nao
Na- NKCC1

CI

Scala medla
Jpen—
& cr

KCNQ1/ | CIC-K/Barttin
KCNE%—J

Tight junction ; 1)

Marginal cell

-

l +80-+85 mV
Endolymph

+90-+95 mV -+100 mV

I =y ]

Itrastrial compartment fluid

2 Previous Year’s Questions

Q.Endolymphis secretedby: (FMGE Dec 2017)
A Basilar membrane

B.Reissner’s membrane

C.Striavascularis

D.Tectorialmembrane

Q. How to make Lateral SCC to vertical?
Ans: Ask the patient to turn his head backwards by 60°

60° \_SCC

Q. How to make Lateral SCC to Horizontal?
Ans: Ask the patientto bend his head forwards by 30°

WS
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« If the patient is in supine position, that means Lateral
SCC has turned backwards by another 90°

Q. How to make Lateral SCC in horizontal position if patient
is supine?
Ans. Ask the patient to turn his head backwards by 60°

\scC

Q. How to make Lateral SCC in vertical position if patient is
supine?
Ans: Ask the patient to bend his head forwards by 30°

\occ

Unspiralled Cochlea

Helicotrema

Oval
Window

Round Window

e Scala vestibule and scala tympani communicates with
each other at the apex and this communication is k/as
Helicotrema.

¢ Scale tympani also communicate with the sub-
arachnoid space through cochlear aqueduct. So,
Perilymph is same as CSF — M/c route of spread of
infection from brain to inner ear during meningitis.

e Cochlear Aqueduct: Connects Scala Tympani to
Subarachnoid space, Perilymph is same as CSF

35

s During meningitis, M/C route of infection from brain to
inner earis Cochlear aqueduct causing Labyrinthitis

Endolymphatic Sac

-
B

&a ‘e'e’a o
.. 8,9 1 Cochlear Aqueduct
Endolymphatic Duct >

oew, *

SENSORY ORGAN OF COCHLEA: & 00:23.43
ORGAN OF CORTI
Outer Hair Cells
Cells of Hensen

Cells of Claudius

Tunnel of Corti Deiter's Cells Boettcher's Cells

Cochlear Nerve Fibres

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

e Thereare 2 hair cells k/as outer hair cells & Inner hair cells
(95% of stimulus)

Outer Hair cells

e More in number (13-14 k)

Inner Hair cells

e Less in Number (3500)

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

¢ Late development (more ¢ Early to develop

time)

e More sensitive to ¢ Less sensitive
o Ototoxic Drugs
o Acoustic trauma (NIHL)

(1" structure to be

damaged is stereocilia

of outer hair cells)

« Mechanoelectrical
transduction

¢ Amplify sound

¢ |t produces OAE (Otto
Acoustic emission)
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Ototoxicity

?) Previous Year’'s Questions

Q. A steel worker presented with noise induced
hearing loss. which part of inner ear is most likely
affected? (AIIMS Nov 2017)
Inner hair cell

Ovter hair cell

Macvula

Cupula

o0 *®p>

@ 012842

Aminoglycosides: Irreversible ototoxicity

o Streptomycin, Gentamycin: vestibulo toxic drugs

o Kanamycin, Amikacin, Neomycin, Tobramycin:
cochleotoxic

Platinum based Chemotherapy drugs — Cisplatin/

Carboplatin [Reversible — Irreversible]

Loop Diuretics: Furosemide, Ethacrynic Acid — Dose

dependent ototoxicity

Macrolides: Erythromycin

Antimalaria: Quinine/ Chloroquine / hydroxychlorogquine

NSAIDS: Ibuprofen, Naproxen

Chemicals: Alcohol, Tobacco, Marijuana, Carbon

monoxide poisoning

Miscellaneous: Ampicillin, Propranolol, Propylthiouracil

CP

CP-MHC  Apoptosis

J 1
>

)

Nucleus

Nucleus

Aminoglycoside Cisplatin

OTO-ACOUSTIC EMISSIONS (OAE)

Oy Previous Year’s Questions

Q. Which of the followingis a cochleotoxic drug:
(FMGE Dec 2017)

A.Streptomycin
B. Gentamycin
C.Kanamycin
D.Minocycline

& 01:3345

Outer hair cells produce - Oto-Acoustic emissions —
objective test

Low intensity sounds in response to a sound stimulus
Spontaneous OAE: No clinical Significance

Evoked OAE

o Transient Evoked OAE (TE — OAE) single frequency
sound

o Distortion Product OAE (DP - OAE) double frequency
sound

Ototoxicity first affects high frequency sounds, so earlier
High Frequency Audiometry was done for Ototoxicity.
Now OAE is the most sensitive test to Detect Ototoxicity
Transient Evokes OAE is most sensitive test of outer Hair
cells.

OAE Directly coming from outer Hair cells so most
sensitive test for detectingeiNoisednduced Hearing loss
as well as Ototoxicity

OAE are used as screening test for Neonatal Deafness.

Screening test for neonatal deafness
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Image 6.1

Log Roll (barbecue)

Position 1 (bad ear down) Position 2 (supine)

37
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5
0

. CLINICAL QUESTIONS

Q. 65 years old male came to your clinic with complaints of Sensorineural hearing loss associated with vertigo and tinnitus. To
rule out labyrinthitis, you are thinking of doing Fitzgerald hall pike test. Which of the following is stimulated by this test?

A.Cochlea

B. Lateral semicircular canal
C. Posterior semicircular canal
D. Superior semicircularcanal

Answer:B

Solution
e« CALORICTESTS
o The principle of the caloric test is that changes in temperature in the external auditory canal influence the level of
activity of the vestibular labyrinth.
¢ Howto perform:

o In order to obtain a satisfactory nystagmic response, the subject has to lie down with the head raised 30 degrees
above horizontal. This places the lateral semicircular canal in an approximately vertical position; the more lateral
position of this canal leaves itmore accessible to external temperature changes.

e The caloric test stimulates the lateral semicircular canal, the bulge of which is present on the medial wall of the middle
ear.

e« Waterirrigation at 30°C and 44°C (37 = 7°C) is the standard technique.

e Eachirrigation should last for 40 sec

e RESULTS:

o Cold irrigation induces horizontal nystagmus beating in the opposite direction of irrigation, and ipsilaterally during
warm irrigation (cold-opposite-warm-same (COWS).

38
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ORGAN OF CORTI @ 00:00:31

Outer Hair Cells

Cells of Hensen
Cells of Claudius

e Inside the cochlea there is sensory organ resting on
basilarmembrane known as organ of Corti.

e From the organ of corti, cochlear nerve starts. It is the
partof 8" cranial nerve.

e Thenerve fibrestakes stimulus frominner hair cells(95%)
and outer hair cells(5%)

e These fibres starts from the outer hair cells.

NEURONAL PATHWAYOFSOUND @& o0:01:50

e Cochlearnucleusisinbrain stem

ﬁ Important Information

e E-8thnerve COLI-Brainstem MA_.Cerebrum

Left Auditory cortex
Brodman's Area 41)

Right Auditory cortex
Brodman's Area 41)

Cochlea
@ Inferior colliculus
Lateral Lemniscus
Eighth :

Nerve Ipsilateral |g
Cochlear g ;
' nucleus
TR

39

NEURAL PATHWAY OF SOUND

@ How to remember

o ECOLI-MA

E:Eight Nerve

C:Cochlear nucleus a/k/a Spiral Ganglion(located on the
lateral recess of 4" ventricle)

O:Superior olivary complex (lies in the Trapezoid body)

L: Lateral lemniscus (Largest)

I: Inferior colliculus

M:Medial Geniculate body

A:Auditory cortex (Brodmann's area 4)

ﬁﬁ? Important Information

e Cross over of sound takes place at superior
olivary nucleus (Through TRAPEZOID BODY)

? Previous Year’s Questions

Q. Arrange the sequence of auditory pathway from
peripheralto central? (AlIMS - May - 2019)
Inferior colliculus

Cochlear nucleus

Auditorycortex

Medial geniculate body

ANS:B-A-D-C

So®p

@ How to remember

e EE-COLI

BRAINSTEM EVOKED RESPONSE

AUDIOMETRY (BERA/ABR)

0]

00:07:27
ABR- Auditory Brainstem Response

Study of electric waves produced along the neural
pathway of sound.
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o E-Wave |—-Produced by distal part of Eighth nerve

(1.5ms) » BERAisused as confirmatory (specific) test for neonatal
o E-Wavell —Produced by proximal part of Eighth nerve deafness.
— Distal — away fromthebrain e Besttestforneonatal deafness — BERA/ABR
— Proximal — near the brain o Besttestforscreening-OAE
o C-Wave lll»Pradiiced from cochlear nucleus (3.5ms) e Alsoused todetect Malingering
o 0O-Wave [V=rroauced from superior olivary complex » BERAIisanobjectivetest
o L-Wave V— Produced from Lateral lemniscus (5.5 ms)
o |-Wave VI— Produced from Inferior colliculus ¢
« Wavel, Ill,V — stable wave Op Previous Year’s Questions
e Wave V —largest / Tallest/ Most stable / Most significant

Q. Findings of BERA investibular schwannoma:

(JIPMER - May - 2018)
Increasedlatencyin waves |-V
Decreasedlatencyin waves |-V
Increasedlatencyinwaves VI-Vil
Decreasedlatencyin waves VI-VI

wave
e Wavel-V=Interpeak Latency (4.0 ms)

- 20ms v
- nmyv 20ms
v 4.0ms

SO ®>»

? Previous Year’s Questions

A T Q. Trueabout BERA? (FMGE Dec 2020)
A. Invasive testy
B. Subjectivetest
? Previous Year’s Questions C. Done onlyforthose who are above 18 yrs
o D. Donefor Sensorineural hearing loss

CASE DISCUSSION FOR QUESTIONS ONBERA:

e K no waves /not identifiable waves/wave | absent /
all waves absent . patient has cochlear deafness or
sensory hearing loss

e K wave | is present and wave V is absent . Retro-
cochlear hearingloss

? Previous Year’'s Questions

' _ " Q. False regarding assessment in children?

e K wave | is present and wave Vis delayed (Wave I- (UIPMER Nov 2017)
interpeak Latencyz4.4 ms)-.Retro-cochlear . :
i A. Done for allnormal babies to assess hearing

i i B. UsingBERA
C. Using OAE
DIAGNOSTIC IMPORTANCE OF BERA: D. Usingpure tone audiometry

¢y 00:20:08
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ﬂ PHYSIOLOGY OF HEARING

BINAURAL VS MONOAURAL HEARING

PINNA & VERTICAL SOUND LOCALIZATION:

« Binaural Hearing by 2 ears & 00.06:48
« Monoaural Hearing by 1 ear » Vertical sound localization occurs because of shape of
« Advantages of Binaural — help in sound localization — Pinna
d/t head shadow effect
B COCKTAIL PARTY EFFECT O 0007:22
e Better hearing in noisy environment i.e. listening to one
|mp° rtant Information person voice clearly in the presence of background noise
MIDDLE EAR MECHANICS & 000853

* Neural pathway of seund dlsodoss the sound » Total surface area of Tympanic membrane = 90 mm’
localization by speech/sound processing

| e Effective vibratory areaof TM=55mm’
e Surface area of stapes foot plate = 3.2 mm’

* Arealratio=17:1
Binaural Hearing Monaural Hearing e Leverratio=1.3:1

o Between length of Handle of Malleus & long process of
Incus
o TORQUE =Force X length

Referimage 8.1

¢ Middle ear transformer ratio (Ossicular Coupling) =22:1
« Most mobile part of Tympanic Membrane is periphery of
Pars Tensa.
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"¢ Important Information

® Umbo is the mobile part of Malleus

CURVED MEMBRANE EFFECT & 00:17:13

e Because of vibrating periphery of Pars Tensa Curved
membrane effect is created.

e ltincreasesthe soundforce almost 2 times

¢ ltisalsoknown as Catenary Lever.

e Sound travels faster in solids than air due to which the 2
windows arein phase difference

ﬁﬁ? Important Information

e Air- 343 m/s
e Liquid- 1400m/s
» Solid -4000-5000m/s

ACOUSTIC COUPLING & 001904

e Phase Difference- two windows move different.

e Middle ear - Also Amplifies sound by creating phase
difference between Oval & Round Window.

e Thisis known as Acoustic coupling.

e Middle ear Mechanics involves in Impedance Matching
with the Ossicular Coupling + Acoustic Coupling

e |n inner ear — Sound waves move perilymph in Scala
vestibuli— This movement reaches Scala tympani

e Above Scala tympani there is basilar membrane which
has Organ of Corti

Audnoty.oaiclm
'Malleus Incus suposl

Cochlear nerve

Scala tympani

Cochlear duc

Basilar
membrane
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ORGAN OF CORTI: @ 002350
e The stereocilia on Hair cells in Organ of Corti have “tip
link" which join one stereocilia to next bigger stereacilia

Actin filaments

Stereocilia 4

Afferent

nerve ending/i

Basal membtane
Efferent
nerve ending

¢ Sound waves move the Basilar membrane which in turn
move the stereocilia of the hair cells
!
This leads to stretching of tip link and opening of cation
(Positive ion) Channels
!
Movement of K' and Ca* from Scala media into Stereocilia
(Hair cells)
)
¢ This movement of ions create a potential inside the inner
ear called as Cochlear microphonics. Ca* ions stimulate
Myosin protein inside the stereocilia and close the cation
channel by movingitdown and relaxing tip link.

USHER SYNDROME

e SNHL + Vision loss (Retinitis pigmentosa)

¢ Mutation of gene encoding: Cadherin 23 or Protocadherin
15

e Autosomalrecessive inheritance

¢ Finnish population and Ashkenazilewish Heritage

@ 00:26:40

DEPOLARIZATION AND
HYPERPOLARIZATION:
e Cochlear Microphonics
o Electrical potential inthe inner ear
o Produced d/t influx of K+ due to opening of lon
channels in response to a sound stimulus.
o Thisisan AC potential.

@ 00:27:26
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« Summating Potential
o Potential produced inside the outer hair cells in
response to movement of K+ ions
o Have higher latency period than cochlear
microphonics
o DC potential
« Eighth Nerve Action Potential
o Allor None Phenomenon: Produced Only when Sound
stimulusis above hearing threshold

OHC'S & AMPLIFICATION: @ 00:33:40

e Outer hair cells have a protein called prestin (in wall of
OHCQ)
o Prestinis a contractile protein
o Also have voltage sensing ability
o When cation goes in OHC contracts which amplifies
the movement of basement membrane. This is called as
somatic electromotility. This further is transmitted to
inner hair cells.

Kt

g
/I

Apical
transducer

Prestin/
SLC26A5

Basal
synapses
and K channels

Transport

T

INNER HAIR CELLS & MECHANO

ELECTRICAL TRANSDUCTION

e These areflask shaped cells.

¢ When tip links are stimulates K+ goes inside & causing
calciuminflux

(@ 00:35:36

!

Ca” binds to glutamate vesicles which further uses with the
cellmembrane causing release of Neurotransmitter

i
Leads to generation of 8" Nerve action potential (having all
are none phenomenon)
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Tip Links slack Tip Links stretch
K-

Slereocilia

Ca®
Vesicles

Afferent neurons Ce
8th Nerve Action Potential
S 30 f-mmmm e g e g e
E
=
©
2
§' Threshold
Ll A PP E LY EF CEEETEEL TS EE CEEEEE P
©
2
g -70
£
-
=4
d
»
w
3
-
E
« |lm
Subthreshold Threshold Suprathreshould
stimuli stimulus stimulus
Time (msec)
ELECTRO COCHLEOGRAPHY & o00:38:27

» Summating Potential vs Action Potential
o Innormalear— SP <30% AP
o InMeniere'sdisease — SP>70% AP is confirmatory
— SP > 45% AP is Indicative

K] Normal
2 | Stimulus
(3]
S
= SP

— Base line
% Meniere's disease
g Stimulus
= I SP—)

Base line

-_—

Milli seconds -’
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e Electrocochleography is the confirmatory test for TSN el YTign
Meniere's disease
« Invasive investigation: have to make a hole in Tympanic- Relative i By wilay P
Membrane to place electrode on Round Window :“.,8“;,,“2:“:1.“, 0t = <\ e
1
FREQUENCY LOCALIZATION IN COCHLEA ooz |/
@ 00:40:00 il - P
e Normalhearing range — 20-20000 HZ 00Hz NS 2 /A f S /’\
e 20Hz is heard at apex of Cochlea 20,000Hz is heard at \ Ao Mear by 7 2l
Base of Cochlea o S s 28Hz A
* From every part of cochlea, a neuron comes which carries e ena 2
adifferent frequency e G il
of cochlea.
SPEECH INTENSITY @ 004733

e [tismeasuredindB

¢ Sound of whisper-30dB

¢ Normal conversation-45-60dB

¢ Noisy market-60dB

>80 dB soundis dangerous

e As per WHO guidelines, sound intensity > 140 dB can
lead to deafness even if for few psec

TRAVELLING WAVE THEORY @ 00:42:46 Refer Image 8.2

e Peak—atwhich sound heard maximum

¢ Asfrequencyincreases, the peak shift towards base

e Asfrequencydecreases,the peak shifttowards apex f o)

e This theory given by Von Bekesy who got noble prize in 2 lmportant Information

physiology or medicine [1961]
Neural Pathway is Frequency coded.

* Maximum avdible tolerance of sound according to
WHO guidelines and “Factory act 1948 (G.O1)
guidelinesis 85dBfor 8 hrs

» After this WHO follows 3 dB exchange rate i.e i you
T the sound intensity by 3 dB you | the time
duration by hal¥
o Eg.88dB-Yhrs9ldB—2hrs

e For G.OlthereisS5dBexchangerateEg.90dB—"hrs

X J

OP Previous Year’s Questions

Displacement

Q. Maximum avudible tolerance is?

- " APEX A. 90 dB for 6hr

- -

Distance olong oochiea' B. 90 dB for 8hr

C. 85 dB for 6hr
D. 85 dB for 8hr
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Image 8.1

Lever Ratio

Axis of
ratation

Maileus

Cochlear
vestibule

Aty

Tympanic
membrane

Image 8.2

Heavy traffic

ailll noise Levers o

Office noise. noisy restaurant Chainsaw,
Average inside car  power lawn Boom box, ATV, |eaf blower, Stock car
home noise at 60 mph mower motorcycle snowmobile races

/ l ! J J
a m : } % a
| \ |

[

AVERAGE
DECIBLES [dB]

~
'
T
1
Leaves rustling, ~ Normal Vacuum subway, School Sports crowed, Gun shot,
soft music, conversation, cleaner, shouted dance rock concert prcsisps:
whisper background average | conversation loud symphony 100 feet
music radio '
Sounds above 85 dB are harmful

45



Join the Telegram Channel - https://t.me/prepladderlatestnotes

TUNING FORK TESTS @ o0:00:10
Mcused-512 Hz

Not used-128 Hz [Used in neurological hearing]

RINNE'S TEST

Air Conduction Bone Conduction

AC>BC:Rinne's positive — Normal, SNHL

BC> AC:Rinne's negative — CHL

o Diseases of External ear

o Disease of Middle ear

AC >BC:SNHL (U/L)

BC >AC: Severe SNHL (Dead ear)/ False negative
Rinne's (Bone conduction by other ear)

256 Hz 512 Hz 1024 Hz CHL
20-30dB
= + +
30-45 dB
- - +
- - - > 45 dB

Most sensitive tuning fork : 256 Hz
Minimum CHL required to make at least one tuning fork -
ve: 20 Hz (First one to become -veis 256Hz)

WEBER'S TEST

Tuning fork placed in the midline of vertex.

Sound heard in the better ear SNHL

Sound heardin the bad ear CHL

Normal weber's is heard in the center.

More sensitive than Rinne's test. (5 db)

Simple funda: Always check the weber's first in tuning
fork testquestions

46

ﬂ TESTS OF HEARING

(
ﬁ Important Information

* Weber goes away from SNHL
* Weber goestowards CHL

4 step method of Tuning fork test

Step 1: Check weber's

Step 2: Check patient's complaints

Step 3: Check Rinne's negative side

Step 4: Rinne's positive both sides (Thenitis SNHL)

0]
o
o

(o]

ABSOLUTE BONE CONDUCTIONTEST (ABC)
o Comparison test between patient & examiner

* Examineris assumed tobenormal

Press Tragus to close the air conduction

o PatientBC<Examiner's BC—»SNHL

Patient BC = Examiner'sBC Normal

Schwabach Test
Comparison testbetween pt. & examiner
Examiner is assumed to be normal
No pressing of Tragus
PatientBC < Examiner BC—»>SNHL
Patient BC = Examiner BC

Repeattest reverse order

!
!

Sameresult

|

Normal

3
Pt's BC>Examiner BC
!

CHL

SIEGEL'S SPECULUM

Used for

M - Magnification

M - Mobility

M - Medication of Tympanic membrane
G - Gelle's Test

F- Fistula Test

Cannotremove F.B.

L]
O
O
O
Q

(e]

. @ How to remember

e M3GF
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A

Bing Test
e Modification of Weber's ¢ Vibrate TF & keep
test at Mastoid
e Vibrate TF & keep at !
Mastoid As soon as patient
¢ . stops hearing
As soon as patient stops |
hearing Close EAC
Close EAC ¢ .
! If he hears nothing
If he hears again .
l BING'S NEGATIVE
BING'S POSITIVE !
! Seen in CHL
Seen in Normal hearing
& SNHL

Gelle's Test ( earlier done to detect otosclerosis)

¢ Vibrate TF & keep at e Vibrate TF & keep at
mastoid

| it

Raise the pressure with

Siegel's speculum

mastoid

Raise the pressure with
Siegel's speculum

1)
. No change in loudness
| Loudness of sound |
l Seen in otosclerosis

Seen in Normal hearing
& SNHL

For Malingering
o Chimani- Moos test
* Stenger'stest
o Lombard test[B/LMalingering]
PURE TONE AUDIOMETRY (PTA) M onagae
» Candetermine
o Degree/Amount of hearing loss
o Typeof hearingloss
o Calculates the hearing threshold
» Minimum intensity at a particular frequency at which a
person starts hearing —»Hearing/ Auditory Threshold
e Uses single frequency sounds
e O' (Zero) values doesn't mean 'O' in true sense, it is
hearing threshold of a normal person. It is different for
differentfrequencies
e AC&BC=0for Normalperson

Right side m Left side
Red - E@ Blue
0666 BC St RVEvE Ve
Y BC with masking “>->->->-
(et (Sound in non test ear) 1111

op Previous Year’s Questions

Q. Patient presents with severe hearing loss. For the
amount of decibel loss he has, which of the following
sound can he heard by him? (JIPMER Nov 2017)

A.Rustling of leaves

B.Start of car engine at 10 feet

C.Sound of Niagarafalls

D.Noisy environment Night street

02 Previous Year’s Questions

Q. Which of the following conditions will show decrease
inBone Conduction in Pure Tone Audiometry?

(FMGE Dec 2020)
A.Fixation of footplate of Stapes
B. Tympanic Membrane Perforation
C.EAC Pathology
D.Cochlear Pathology

Range of SNHL: Clarke's (1981)

e -10-+25dB -Normal

e 26-40dB - Mild

e 41-55dB - Moderate

« 56-70dB - Moderate severe
e 71-90dB - Severe

e >91dB - Profound
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FREQUENCY IN HERTZ (Hz)
125 250 500 1000 2000 4000 8000
15

5 0 1 Il I -102508HL=Normalrange
o ;n.;'v“.' l..,_ | & SRR
210 L
3 %0 | 26 -40 dB HL = Mild hearing loss
g 30
= 40 41 - 55 dB HL = Moderate
z
Zz 50
2 60 56-70 dB HL = Moderately Severe
2 70
z 71-90 dB HL= Severe
z 80
* 90
100 Greater than 90 dB HL = Profound
110
WHO classification

Referimage 9.1

Hearing graphs

MIXED HEARING LOSS
ReferImage 9.2 e ABgappresent

e Both SNHL&CHL

Types of Hearing Loss
e Conductive Hearing Loss: AB gap (Air Bone gap) is seen Q. Identify the cause of hearing loss??
SNHL R, .- S
e Dip @ 4000HzinBC — Boiler's Notch -10
e Noiseinduced hearingloss is a type of SNHL 0 ‘% >
e Maximum loss is seen between 3000-6000Hz with a 10 -r Nowrid
maxdip at4000Hz 20 X
e The first structure to be damaged in noise induced 30 ¥
hearing loss is the Steriocilia of outer hair cells g Mid
e Testtofind out NIHL even before on audiometry —0AE g 40 ———
o NOABgap g 50
« Notch is seen only in BC curves (AC curve Notch are E 60 m:ately
insignificant) 70
80 Severe
oA 90 :
ﬁ? Important Information 100 = , Probust

! Ans: B/L Noise Induced Hearing Loss
o Boiler’snotchis seeninNoise induced hearing loss

L 4!
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Stereocilia of outer hair cells

Speech intensity

e Intensity of sounds (measuredin Decibels-dB)

0 30 4550

Whisper Normal
Talking

Audible tolerance limits

90 110 120

|

Can Seem Rock Can be

too Loud Concert  Painful
and
cause
Hearing
Loss

@ 01.04:06

? Previous Year’s Questions

Q. Maximum audible tolerance is?
A.85dB for 8hr
B.90dB for 8hr

C.85dBfor 6 hr
D.90dB for 6hr

Table of Equivalent Noise Exposures

Steady sound level (dBA)
82

85
88
91
94
97
100
103
106
109

(JIPMER Nov 2018)

Duration
16 hours
8 hours
4 hours
2 hours
1 hours
30 minutes
15 minutes
7.5 minutes
3.75 minutes

1.88 minutes

IMPENDENCE AUDIOMETRY @ o01:07:23
Consistof

o Tympanometry
o Stapedial reflex/ Acoustic reflex

Types of Curves seen in Tympanometry:
Type A: Seenin Normal Individual

Type A.: Seenin Stiffness/ Small/ Sclerosis
o Otosclerosis [Stapes becomes stiff]

o Tympanosclerosis

o TMbecome chalky white
Type A,: Seen in Ossicular Discontinuity/ Decrease in

stiffness/

Dimeric

Type B: Seen Fluid in the ME

Glue ear (Serous otitis)
Type C: Seen in Retracted

Tympanic membrane [We will

apply same negative pressure firstas TMis retracted]

I
) &
(")
| —4
0
Q.
z A
S A,
B
-200 -100 0 +100 +200
Pressure —
STAPEDIAL REFLEX

Also known as Middle ear muscles(MEM) reflex,
attenuation reflex or auditory reflex.

Protects inner ear from noise trauma

Stapedius muscle contracts on hearing loud sound

1/L Facial
Nerve @

Motor Nu

Loud
B-&-
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SPECIAL AUDIOMETRY TESTS G 012757 SPEECH AUDIOMETRY @ o13121
Behavioural Observation Audiometry (BOA) Speech Reception Threshold (SRT)
« |fweclaps, Baby moves head in towards the sound e Minimum intensity at which 50% of spondee (Disyllable

with equal stress) words are correctly identified
e Spondaicwords
o Pancake
Hardware
o Playground
o Batball

Very young babies (under 6 months)
Speech Discrimination Score (SDS)
Visual Reinforcement Orientation Audiometry (VROA) e Percentage of phonetically balanced (Single syllable)
o Signal can be reinforced to child with visual clues words correctly identified at 40dB above SRT
e Phonetically balanced words — Hit, Pin, Tin, Bin
s PB maxscore normally reaches 100% 40dB above SRT
« |IDENTIFIES RETROCOCHLEAR HEARING LOSS by

ROLLOVER Phenomenon
Infants: 7 months -3 years
Play Audiometry (3-9YEARS) @ How to remember
e On hearing sound child has to pick a toy and put itin a
bucket
e Y4OMSDS
100 Normal Conductive
% 80
% 60 |-
g Retro-cochlear
g 40
20
1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100
Amplification in d8
Tone Decay Test
) ¢ If a normal individual is given a sound tone within his
Hearing Assessment hearing threshold or 5 dB within hearing threshold, he

should be able to hear the sound for 60 sec
e Identifies retro cochlear hearing loss > 25 dB increase in
sound intensity so that patient can hear tone for 60

Subjective Objective

seconds.
N Pre ] .
H 1Post masking
. L]
g 605 ; Simultaneous E
g .
8 1 ]
F-] 40 . .
° L] .
2 E :
. —— ; :
. .
Need to consider individual’s functional age : Mesking :
0 } i I 3 i 3 I
\J | 1) I \J ]| LJ )
-50 0 50 100 150 0 50 100
Time after mesking Dwlay time(td)
Quset
At (me)
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200 msec

Tone Decay Test 5 msec 50 msec
5 seconds
Tone Decay Pathology
dB Type
0-5 Absent Normal Cairier Tone 20dB 20dB
10-15 Mild Cochlear Threshold
20 -25 Moderate Cochlear
COCHLEARVS RETRO-COCHLEAR @ 01:4352
<25 Severe Retrocochlear
rag dipe Test Cochlear Retro-cochlear

e Presentincochlearhearingloss
e Thesoundthatis given appears louder than actual

ABLB LADDERGRAM (ALTERNATE BINAURAL Speech SRS=60~ =403, Rol over
LOUDNESS BALANCE TEST) audiometry 80% phenomenon
ABLB
2000 H. Tone decay Negative (< 25 Positive (> 25
0 H dB) dB)
10 (\ :
\ : SISl Positive (> 70%) Negative

20 \{\
8 30 ‘i: \ AB.LB Converging Diverging
- - Laddergram
° 40 =
g PN
T 50 > B.E.RA (WaveV  </=4.2msec > 4.2 msec
% \\’\4 latency)
2 60
= :
3 s
I 80 H

90 |f—o -

100

e Laddergram is converging in Meniere's Disease
(Cochlear deafness) due to recruitment

SISI (SHORT INCREMENT SENSITIVITY INDEX)

¢ Pt.is given 1 dB increasing clicks above the 20 dB of his
hearing threshold, and observed how many clicks he can
be able identify

¢ Test for cochlear hearing loss (Recruitment
phenomenon) >70% correct identification
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HEARING LEVEL (HL) IN dB (Be:ANSI. 1969)

HEARING LEVEL (HL) IN dB (Be:ANSI. 1969)

Image 6.1
Hearing loss grades

Slight/mild

A child with this level of hearing

loss will have trouble hearing
and understanding soft speech

speech from a distance or speech

against a background of noise.

41-60*

61-80

Moderate
A child with this
level of hearing
loss will have
difficulty hearing
regular speech,
even at close
distances.

Severe

A child with this level of

hearing loss may only hear very
loud speech or loud sounds in
the environment, such as a fire
truck siren or a door slamming.
Most conversational speech is
not heard.

Profound
A child with this level of

hearing loss may perceive
loud sounds as vibrations

Image 6.2
FREQUENCY IN HERTZ (Hz) FREQUENCY IN HERTZ (Hz)
125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000
750 1500 3000 6000 750 1500 3000 6000
-10 HEIAEEE -10 v st T ¢ Isf K
0 : t ] ¢ ol I TP T
10 : o : g 10 ' o '
20 R g 20 i T i
30 \ 1 1 1 [ é 30 L 5 - ]
N \,i‘/ ”3\~; {:' i =3 : : : :
40 1 1" | 1 g 40 = = N
50 ——t— i 2 50 i
% i U = 60 —
70 KR : : g 70 & 53
80 - \ g 80 l i ii—' -
~3 4 bd -
90 , zl g : 2 90 o SNE I
100 LKHAS 100 G SR
110 A t__i{ij 3 - i 110 o 1 'n E.Vi ] I’ 1 T
MIXED HEARING LOSS CONDUCTIVE HEARING LOSS
FREQUENCY IN HERTZ (Hz) FREQUENCY I HERT= (50
125 250 500 - 1000‘5002000 onoo 600090('.0 i = . 750“”015@2000 mm 60008000
-10 H H H : -10 Sk > N : : :
0 : ' : _ 0 s i T | >
10 22— T3 2 10 & : R
20 AENED g 20 [ : : : :
30 : . 3 30 &= " O X
w0 1 g 40 =T
50 5 50 i - . ;
60 = 60 '3( H \ \ H
70 g7 [ : 2E :
80 2 80 . : 1 : :
% 3 9 LBIAENE
100 100 f il 5 ol 8
110 110 T : e lh :
SENSORI
NEURAL HEARING LOSS NORMAL HEARING
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m FACIAL NERVE AND ITS DISORDER

o Mastoid/ vertical segment stylomastoid foramen

ANATOMY OF FACIAL NERVE @ 00:00:39
e 7™Mixed CRANIAL NERVE: Motor, sensory, secretomotor « Extratemporal segment (15-20 mm)
¢ 3 Nuclei o Fallopiancanal-27 mm
o Motor Nucleus: Pons — Longest bony canal of any Cranial Nerve.
o Nucleus Tractus Solitarius: Touch (sensory) o Facial N.is accompanied by 8th nerve in Intra Auditory
o Nucleus Salivatorius Superior is: Secretomotor nerve Meatus.
o 1st&2ndgenu presentinintratemporal segment.

fibers from Nucleus Tracts Solitaries and Salivatorius

Superiors forms Nerve of Wrisberg (Nerves Intermedius) o 1stgenu has Geniculate ganglion

ﬁ Important Information @ How to remember

Millard Gubler Syndrome: Lesion around 6th Nerve DANCE = 3-4-3
nucleus along 7th Nerve nucleus and facial nerve .
BRANCHES OF FACIAL NERVE & 00:19:59
e Sensory part — Nerve of Wrisberg » Nobranchesfromsegmentl, Il &llla
e From lstgenu-3branches

o Greater Superficial Petrosal Nerve—carries

Nu Salivatorius Superioris
preganglionic parasympathetic fibers.

® o LesserPetrosal Nerve
Abducens Nu o External Petrosal Nerve
& IAC/ At
Motor Nu. Nt Srack Meatel Foramen :
in pons u. tractus 4+ i
ot {} Important Information
Fallopian Canal ==, ™,
. 3 3 GSPNis the I branch of facial nerve
Aditus AT o-mmmmmmmm pre— \
‘I’ ----------- "
:' o Greater Superficial Petrosal Nerve
.
.: ,: 1st GSPN Petrotympanic Middle cranial Deep petrosal [Sympathetic
& O' greganglionlc Fissure Fossa Nerve Fibers]
' arasympathetic ———
.' . e
' " \l/
VIDIAN NERVE
[N. of pterygoid canal]
Post ganglionic fibers

Stylomastoid Foramen

[In pterygo pakatine fossa]
4 Segments PTERYGO PALATINE/
] SPHENO PALATINE GANGLION
¢ Intracranial segment (15-20mm) [Largest Peripheral Parasympathetic Ganglion]
¢ Intra meatal segment (8 —10 mm) Supplies
¢ Intratemporal segment/Fallopian canal
o Labyrinthine segment [Shortest (3mm) / Narrowest
(068mm)] 1st genu (3 -5 mm) Lacrimal Glands Nasal Glands Minor Sglivaty glands

o Tympanic/Horizontal segment 2nd genu (8 - 12mm) Tastc'n Palate
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’,

ﬁ? Important Information

GSPN combine with Deep Petrosal Nerve (Sympathetic
fibers)

Lesser petrosal nerve

Major fibres from Glossopharyngeal nerve

Less fibres from 7" CN

Goes to infratemporal fossa — otic ganglion — Auriculo
temporal nerve(5th CN)

This Auriculo temporal nerve takes away all fibres from
Lesser petrosal nerve

Supplies to sweatgland & parotid gland

No Branchesforlllb

Just after 2nd genu, Facial Nerve gives a branch — Nerve
to Stapedius

o lstmotorbranch of Facial Nerve

Before Facial N. goes into stylomastoid foramen it gives a
branch—Chorda Tympani nerve (First embryological
branch)

Comes in from the posterior wall and comes out from
anterior wall through Canal of Hugier

@ How to remember

HUG

Chorda Tympani Nerve

Chorda tympani nerve
| supplies
Ant 2/3" of tongue + submandibular & sub - lingual
salivary glands.
!
Taste — Chorda Tympani
Touch,Temperature — Lingual Nerve

L

Important Information

_sub mandibular & Sub lingual salivary glands supplied
by — Chorda tympani [VII]
¢ Parotid gland supplied by— Glossopharyngeal N.[IX]

J

e After coming out of stylomastoid foramen, Facial nerve

goes into the Parotid gland and divides Parotid gland into
2 lobes

o Superficial lobe

o Deeplobe.

In parotid gland facial Nerve divides into 5 terminal
branches

o TEMPORAL

ZYGOMATIC

BUCCAL

MARGINAL MANDIBULAR

CERVICAL

— GOOSE FEET ARRANGEMENT OR PES ANSERINUS

O 0 0 O

MEATAL FORAMEN

Metal foramen

&

~ Superior

Posterior Inferior Anterior

Meatal Foramen divided into 2 parts Transverse Crest
Upper Crest is further divided into 2 Parts (anterior &
Posterior) by a vertical ridge of Bone K/a Bill's Bar.
Anterior to Bill's Bar: Facial Nerve

Posterior to Bill's Bar: Superior Vestibular Nerve

In Inferior part: inferior Vestibular Nerve

In Anterior side: Cochlear nerve

o Named after Dr. William House.

o Important surgical landmark for Facial N. (Tympano-

mastoid suture)

@ How to remember

0P
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PTERYGO PALATINE FOSSA

Pterygopalatine Fossa
o |
Sphenopalatine
foramen
~ Pterygomaxillary
fissure

Temporal process
of zygoma (cut)

External auditory
meatus

" Zygomtioc
process (cut); Mandibular

Maxillary
Aliveolar| tuberosity \
process | NG

’ J .

Styloid
process

Chorda Tympani and Lingual Nerve

Otic Ganglion
| | Lesser Petrosal Nerve

Parotid Gland
(V3) Auricuotemporal Nerve
Lingual Nerve Chorda Tympani
Tongue Submandibular
Sublingual Ganglion

Gland
Submandibular Gland

Refer Diagram 10.1

? Previous Year’s Questions

Q. Patient underwent removal of submandibular gland
and lingual nerve was damaged during surgery.
Which of the followingis NOT correct?

(FMGE AUG 2020)

A.Rate of sublingual secretionsis reduced
B. Ant.2/3"tongue taste sensationis lost
C.Sensation infloor of mouth lost

D. Tongue deviatedtoside

SX LANDMARKS OF FACIAL NERVE FOR
PAROTID SURGERY

e Facial nerve lies 1.5cm deep and internal to the

cartilaginous tragal pointer
e Facial nerve is anterior and superior to the digastric

muscle

» Facial nerve is superficial and anterior to the styloid
process

Landmark og facial N. in parotid Sx

A ‘
' Sterncdcido §
mastold
- Muscle

e Tympanomastoid suture:Facial nerve is 6 to8 mm ahead
of Tympanomastoid suture
o Reverse dissection of peripheral branches of Facial nerve

Tympanomastoid suture

Temporal division
of Facial N.

— Cervical Division of

Facial N.
4. Tympanomastoid suture

(6-8 mm)

? Previous Year’s Questions

Q. Not a landmark of facial nerve identification in
parotid surgery? (NEETJAN 2020)

A. Inferior belly of omohyoid

B. Peripheral branches

C. Post belly of Digastric

D. Tragal pointer

TESTS OF FACIAL NERVE

Topodiagnostic Tests of Facial Nerve
e These tests help us to identify the site of injury to facial

& on1037

nerve
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o AKA Evoked Electromyography
o Most useful test 3”to 14" day of the onset of palsy
o Bestguidelinefor Facial N decompression
o Electromyography(E.M.G)
o Spontaneous activity of facial muscle
o Takes 14-21 days for fibrillation potential to develop
o After 21 days: Most reliable test to follow course of
denervation

o Alerts the physician to sub clinical evidence of early
regeneration.

DISORDERS OF FACIAL NERVE
UMN v/s LMN Lesions of Facial Nerve @ 01:38:15
After 24-48 hrs

UMN YS LMN

) |
{

“—Motor Cortes

‘ Motor Cortex

(@]
n @
* Facial Motor Nu.

© O Q ~O O
Ast tes Macrophages

After > 72 hrs

Electrophysiological Testing of facial Nerve

LMN UMN
e |psilateral * Contralateral
e Forehead not * Lower half of face involved
spared (Forehead spared)
BELL'S PALSY @ 014318

Loss of forehead

¢ Basedon Wallerian Degeneration. & brow movements

¢ Wait for 72 hours before doing Electrophysiological test

(Prognostic test) Inability to close

¢ Nerve Excitability testing (NET) eye:ft:;ﬁg:ing
o Electrical stimulusisvaried from2.4-16.2 mA
o Significantif difference >3.5 mamp
e Maximal stimulation test (MST)
o Stimulus producing maximum twitchis recorded
e Electroneurography (ENoG)
o Muscle's compound action potentialiis recorded Loas of nasolabial
folds & drooping
of lower lip
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e Idiopathic|/LLMN palsy Taper the dose & stop

. Vira infection theory: Compression of labyrinthine o Electrophysiological Nerve testing
o Surgical compression of the nerve

segment
o Treatment: Steroids, Antiviral (72 hrs), Eye Protection, e Antiviral-2

Physiotherapy o Acyclovir 800mg, 5 times/day, 5 days (withinin 72 hours)
« Theories o Eye protective-3

o Viralinfection (Herpes) o Artificial Tear drops

o Autoimmune theory o Weargoggles, avoid sunny areas, avoid windy areas

o Hypersensitivity/ Allergy theory o Padthe eyeinnighttimes &tape it

— Edema offacial nerve ¢ Facial physiotherapy-4

« But fallopian canal doesn't expand — compresses FN — e |23 4X7Days— NOimprovement

Bell's Palsy e Steroids

» Eye protection
¢ Physiotherapy
RAMSAY HUNT SYNDROME / HERPES o Tobecontinued for 7 days more

ZOSTER OTICUS & o0147:00 o Antivirals — stopped
e LMN Facial palsy + Vesicular rash in external ear + otalgia s After2wKs — Noimprovement
e Poor Prognosis as compared to Bell's palsy. o Steroids — Taperthe dose & stop

o Electrophysiological Nerve testing
—» If good prognosis — Electro physiotherapy
— If Bad Prognosis — Sx [Labyrinthine decompression
of Facial Nerve] - Middle Cranial Fossa Approach

? Previous Year’s Questions

o

Most common cause of facial nerve palsy:
(FMGE Dec 2017, Jun 2018, DNB Jun 2018)
Idiopathic Bell’s palsy
Herpes zoster oticus
Mastoid surgery
Chronic suppurative otitis media

So®p

¢ 70% of Bell's palsy —Complete recovery TEMPORAL BONEFRACTURE ® 020038

15 % of Bell's palsy - Incompleterecovery e Longitudinal fracture
Along the axis of temporal bone

o

o 85%recovery withouttreatment
50% of HZ Oticus—50% partial Recovery [Poor prognosis]
Involves other nerves also.

Cause — parietal ortemporal blow
They are approximately 80%

(e}
o
o Duetoblow from side
O

Treatment of Bell's palsy Only 10% of Longitudinal fracture have facial nerve

« Needed toincrease recovery rate and decrease recovery palsy
time e Transverse fracture
e Steroids-1 o Perpendicular to the axis of temp. Bone
o Prednisolone—for 7 days (dose 1mg/kg/day) o Occipital blow cause transverse fracture (20%)
1 No improvement o InTransverse fracture — 50% have facial nerve palsy
7 days more e Mixed fracture (54%)
1 No improvement o MostCommon type of temporal bone fracture
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Longitudional fracture Transverse fracture MELKERSSON ROSENTHAL SYNDROME

Non tender Persistent Lingua Plicata
Lip Swelling (Fissured Tongue)

MOEBIUS SYNDROME & 021221
e Congenital 7" and 6" nerve palsy[B/L]

MOEBIUS SYNDROME

CLASSIFICATIONOFFRACTURES @& 020352

* Now adays, Temporal bone # are known as
o> Oticcapsule sparing — less complications

Otic capsuleinvolving — more complications

Case scenario:
« RTA. sudden & complete palsy - Facial N
decompressing

¢ Delayed & complete palsy - Medical management Congenital VIl & Vi
(Steroids) Nerve Palsy

¢ Sudden & incomplete palsy - wait for 3 days-
Medical management (Steroids) &

electrophysiology testing ?) P . , )
& Boarpnmansiis - Swan [ revious Year’s Questions
8 G prgrns: S Q. Which cranial nerves are affected in Moebius
- - - syndrome?
latrogenic Facial Palsy a 56CN [ONB-Jon 2018)
e M/C cause: Mastoidectomy b. 57CN
¢ Injury is generally in the Vertical segment just after 2" c. 61CN
Genu d. 6.9CN
MELKERSSON ROSENTHAL SYNDROME FREY'S SYNDROME O 02:13:20
@ 02:11:34 e Baillarger's Syndrome, Dupuy's Syndrome,
¢ AKA Orofacial Granulomatosis auriculotemporal syndrome, Frey-Baillarger's syndrome
¢ Nontender persistentlip swelling ¢ ltis a syndrome d/t damage of Auriculotemporal nerve
e LMN Facial palsy ¢ Auriculotemporal nerve is a branch of the Mandibular nerve,
e Lingua Plicata (Fissured Tongue) However this also carries fibers of the CN 9
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(Glossopharyngeal nerve) brought by the Lesser Petrosal
Nerve and if these fibers are damaged there is a mixing of
5" and 9" remn-9 fibers when patient eats there will be

flushing and sweating near parotid area

Frey’s Syndrome

? Previous Year’s Questions

Q. Which of the following nerve is damaged in Frey’s
Syndrome?
(DNB Jun 2018)
A. Facial nerve
B. Mandibular nerve
C. Auvuriculotemporal nerve
D. Trigeminal nerve

? Previous Year’s Questions

Q. Frey’s syndrome occurs due to aberrant
misdirection of fibres from salivary glands to
sweat glands. These fibres come from which of
the following? (NEET Jan 2019)

. Facial

Trigeminal

. Vagus

Glossopharyngeal

CO®P

i} Important Information

¢ Tongue:
o Ant 2/3” supplied by chordatympaniof 7" CN
o Post 1/3™- 9" CN
¢ Sadlivary gland:
o Ant-Submandibular abd Sublingual supplied by
chordatympaniof 71CN
o Post-issuppliedby 9 CN

¢ Treatment of Frey Syndrome @ 021912
o Antiperspirant: Aluminum chloride

o Botulinum toxin: injected into affected skin

60

o Fascialata: Between skin and underlying fat
o Tympanic Neurectomy: Section of Tympanic branch of
CN9willinterrupt these fibers and give relief

? Previous Year’s Questions

Q. All of the following statements are true about
Frey’s Syndrome except? (NEET JAN 2019)

A Gustatorysweating

B. Aberrant misdirection of parasympathetic
fibres of auriculotemporal nerve

C. Botulinum toxinis one of the treatment suggested

D. less chances with enucleation than
parotidectomy

CROCODILE TEARS SYNDROME/BOGORAD'S

SYNDROME

@ 02:22:20
Injury to Facial nerve before 1" genu of Facial nerve

C/F:lacrimation while eating.

Condition that cause Recurrentfacial palsy { 02:24:07

Bells palsy

Ramsay huntsyndrome
Sickle cell disease
Tumor

Behcets disease

Melkersson-Rosenthal syndrome

Condition that cause Bilateral Facial Nerve Palsy

@ 02:24:40
Bells palsy
Gullian Barre syndrome
Lyme disease (infective cause)
Sarcoidosis
Meningitis
Brain stem encephalitis
Benign intracranial hypertension
leukemia
Melkersson-Rosenthal syndrome
Diabetes mellitus
HIV
Syphilis
Infectious mononucleosis
Moebius syndrome
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HOUSE BRACKMANN GRADING OF FACIAL
NERVE PALSY

Description
Normal

Mild dysfunction

@ 022547

Characteristics

Normal facial function in all areas

Slight weakness noticeable on close inspection may have very slight synkinesis

1l Moderate Obvious, but not disfiguring, difference between 2 sides: noticeable, but not
dysfunction severe, synkinesis contracture, or hemifacial spasm; complete eye closure with
effort
\Y Moderately severe Obvious weakness or disfiguring asymmetry; normal symmetry and tone at
dysfunction rest, incomplete eye closure
V Severe dysfunction Only barely perceptible motion; asymmetry at rest
VI Total paralysis No movement

Right sided Lower Motor Neurone Lesion

Loss of
frontal wrinkles

Bells
Phenomenon Mouth deviates
Loss of to normal side

Nasolabial fold

Image 10.1

Nu. Salivatorius Superior

Nervus Intermedius Pterygo

Vidian N.

palatine Ganglion

Lacrimal Glands
Nasal Glands

Minor Salivary Glands

Taste in Palate

Taste

$/M & S/L Salivary glands
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/. CLINICAL QUESTIONS

Q. 62-year-old judge became aware of subtle weakness of his left lower face that he first noted while shaving. Two months
later, he noted that he could no longer close his left eye lid fully and he was having increasing weakness of the remainder of
his left face. Which of the following is a narrowest segment of the nerve in the ear involved here?

A.Labyrinthine segment
B. Tympanicsegment
C.Mastoid segment
D.Meatal segment

Answer: A

Solution
Labyrinthine segment (3.0 mm)
¢ From fundus of meatus to geniculate ganglion where nerve takes a turn posteriorly forming a “genu.”

« Nerve in labyrinthine segment has the narrowest diameter (0.61-0.68 mm) and bony canal in this segment is also the
narrowest.

e Thusoedema orinflammation can easily compress nerve and cause paralysis.
e Thisis also the shortest segment of the nerve.
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m OTITIS MEDIA

AOM / ASOM (ACUTE SUPPURATIVE OTITIS * Stage ll: Stage of pre-suppuration

MEDIA / ACUTE OTITIS MEDIA) & o0o01:18 o Serous, mucoid secretion accumulate in ME + bacteria
¢ Otitis media - Inflammation of Middle ear is presentin ME

« M/C causative organism - Streptococcus pneumonia o TM bulges out, Blood vessels becomes prominent
e other —Cartwheel Appearance.

o}

(o)

There bacteria come from nose & pharynx through the
Eustachian tube
M/C seenin children

Functions of Eustachian tube:

Moraxella Catarrhalis
H.Influenza STAGE Il : STAGE OF PRE- SUPPURATION

o Maintains the middle ear pressure equals to the
outside atmospheric pressure
o ltdrains the secretions of middle ear
ASOM:STAGES @  00:03:51
e Stagel-Stage of tubal occlusion
o Infectionin nose & nasopharynx
o Eustachian tube is blocked in the nasopharyngeal end
or cartilaginous end ¢ Stage lll: Stage of suppuration
o Middle earair pressure Decreases o Fluid PUS (bacteria macrophages)
o Tympanic membrane is retracted (cone of light is o Severe pain present
distorted or absent) o Tragussign negative
o OJE o Hearing decreases
—» Dull & luster less, non shiny o O/E:Red congested bulging TM ready to burst
— Coneof light absent or distorted
o Complains of Pain, hearing loss (conductive) STAGE lll : STAGE OF SUPPURATION

Stage 1: Stage of Tubal occlusion

« Stage |V:Stage of resolution
> MC site of TM perforation — Antero inferior quadrant

of tympanic membrane(its most dependent quadrant)
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o After few weeks, perforation heals & hearing becomes
Normal
o Ahealed TM — Dimeric (Nofibrous layer)
o Signs
= Lighthouse sign (Pus is coming out constantly)
= Reservoir sign

STAGE IV : STAGE OF RESOLUTION

Light house sign

o Reservoir sign : Fluid is keep on coming even after
removing fluid from EAC (seen in Mastoiditis)

o After few weeks, perforation heals within 3-6 weeks &
healing becomes normal

o Ahealed TM — Dimeric (No fibrous layer)

Healed TM: Dimeric

AOM:TREATMENT @& 00:19:09

¢ Stage | & |I: Antibiotics, analgesics, Nasal decongestant
drops (Xylometazoline, oxymetazoline)

e Stage lll: Myringotomy (Performed in Posteroinferior
quadrant)
o Rateof growth:PS>Pl> Al>AS

e Stage IV: wait & watch for the perforations to heal on its
own (90%)

MYRINGOTOMY IN PI QUADRANT

AOM COMPLICATION

e Most common complication — perforation

& 002417

¢ In10% - 12% can have permanent perforation

o This causes hearing loss and perforation may leads to
CHRONICOTITISMEDIA

‘ ﬁ Important Information

¢ M/C complication: Perforation < Mastoiditis

ACUTEMASTOIDITIS & o00:25:15
¢ In 6-7% cases seen(infection travels from ME to mastoid)
¢ Seeninchild with fever
» Sign— more pain & tenderness on the cymba concha
o Cymba conchais the anatomical landmark for mastoid
antrum
e Mastoid red, hot, ironed out
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« Signover Mastoid
o lIroned out mastoid
o Battle sign — Hematoma over mastoid d/t fracture of
middle cranial fossa
o Griesinger Sign—Pitting edema over mastoid due to
sigmoid sinus thrombosis (thrombosis of emissary vein)

Ironed Out Mastoid

Battle sign
#MCF Griesinger's sign

e Treatment:
o IV Antibiotics
o Analgesics
o Myriongotomy

Y7 Important Information

« RESERVOIR SIGN POSTIVE - ACUTE MASTOIDITIS

0? Previous Year’s Questions

Q. A young man with history of ear infection
presents with a smooth erythematous swelling on
mastoid process. What isthe most likely diagnosis?

(AIIMS Nov 2012)

A.Furunculosis
B.Acute Mastoiditis
C.Fibrous Dysplasia
D.Facial palsy

g) Previous Year’s Questions

Q. A boy with history of ear discharge presented
with pain in the ear and hearing loss. On
examination redness was present behind the ear.
Reservoir Sign was positive. What is the most likely
Diagnosis?

(FMGE Aug 2020)

. CSF Otorrhea

Acute Mastoiditis

ASOM

Otitis Externa

SOo®>

? Previous Year’s Questions

Q. A boy with history of ear discharge presented
with pain in the ear and hearing loss. On
examination redness was present behind the ear.
Reservoir Sign was positive. What is the most likely

Diagnosis?
(FMGE Aug 2020)

CSF Otorrhea
Acute Mastoiditis
ASOM

Otitis Externa

oSo®p
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COALESCENT MASTOIDITIS

SEROUS OTITIS MEDIA (SOM)

& 003307
Itis a chronic complication

ME inflammation resolved

Long term / persistent pain over mastoid even after
resolution of middle ear infection
Confirmdiagnosis — CT scan

But mastoid remain inflammed, there is clouding of
mastiod air cells (filled with fluid)

Coalescent Mastoiditis

Treatment:

o 3weeks of [V Antibiotics — 10C

o If Not resolved by antibiotics then MASTOIDECTOMY
(simple/cortical / Schwartz)

Coalscent mastoiditis earlier known as surgical

mastoiditis (before Rx was surgery)

& 003807
Also known as Mucoid OM / Secretory OM / Non-
Suppurative OM/ Glue Ear

Long standing collection of serous or mucoid fluid
collection in the middle ear

Itis a disease of Eustachian tube dysfunction

Reasons

o TumorinNose/Nasopharynx (JNA)

o Malignancy (Nasopharyngeal Ca)

o Poylp (Antrochoanal polyp)

o Adenoid (seenin 5-7 yr children)

o Chronicinfection

Complaints : Patient have hearing loss (Conductive)

No pain due to chroniclong standing disease

Serous OM/ Mucoid OM/ Secretory OM
Non - suppurative OM/ Glue ear

%

N - - - i - i : \
T~
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e Onexamination:

o TM— Bulging/thin with fluid in middle ear
= Airbubblesin fluid
= Airfluid level

Serous OM/ Glue Ear

o Blue TM (sometimes) due to venous stasis. Also seen
in certain conditions:
—> Serous Otitis media
— Haemotypanum (Laufier's sign: blood in middle ear
seenin MCF fracture)
— Cholestrol Granuloma

i} Important Information

e Glomus -+ Have Reddish Blue tympanic membrane

e ToConfirmdiagnosis:

o Pure tone Audiometry: AB gap Conductive hearing
loss 25-30dB

o Impedance Audiometry — B type curve (Flat cure —
Fluid)

e Treatment:

o Treatthe cause
o Remove fluid from ME by myringotomy in Anterior
inferior quadrantand grommet insertion done
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Myringotomy and Grommet in
Grommet Insertion Al Quadrant

ﬁ Important Information

» Otitic Barotrauma is also seen in deep sea divers
[ when rapid ascent

* Treatment
o Nasal decongestion
o SteamInhalation

(o]

Chewing/Swallowing exercises

“BEER CAN" PRINCIPLE @ oos0:21 o Myringotomy
e 2incisions, 1 in Antero superior quadrant for air entry other * Rapid Ascend (More serious)
incisionin Antero inferior quadrant for pus drainage o >90mmHg

8 o o Positive pressurein M.E
egF=Can principle May burst T.M, round window

(0]

o If pound window is burst, it will leak perilymph —
causing vertigo

? Previous Year’s Questions

Q. A7yearsold Child is complaining of hearing loss and
sense of fullness in the ear. The tympanometry

AIRPLANEEAR (OTITICBAROTRAUMA) shows Type B Curve. What is the most likely

$  o0os51:31 diagnosis? (FMGE June 2021)

e Travel in airplane — Air pressure ||, Eustachian tube A. Otosclerosis

balances |t B Ser‘OUS Otlt.ls Media
e But when there is a rapid descent from height the CD: _cr)“ic"l“" Di|5°°“*ji“”“"9

Eustachian tube unable to maintain the pressure in the w {mponescieress

middle ear, causing injury
e |If pressure difference is > 90 mmHg due to rapid descent, all

the soft tissues around the eustachian tube are sutured in ? Previous Year’s Questions

leading to locking of eustachian tube. The fluid gets

accumulated in M.E bulging the TM. Q. Barotraumatic otitis mediais aresult of ?
e Pateints present with: (JIPMER Nov 2018)

A. Rapid descent while in an aircraft
B. Rapid ascent while in an aircraft

C. Sudden acceleration while in a bus
D. Sudden deceleration while in a bus

o Paininear

o Fullness/Hearing loss
o TM — Red/congested
o TraumaticTM

Airplane Ear (otitic Barotrauma)

CSOM (CHRONIC SUPPURATIVE OTITIS
MEDIA)/ CHRONIC OTITIS MEDIA @& o0:58:29
e Theycanbedividedinto 2 types

o Tubo Tympanic Disease (TTD)/safe CSOM

o Attico-antral disease (AAD)/unsafe CSOM
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Perforation
/\ ﬁ Important Information
Pars Tensa
‘ Pars Flaccida ¢ Sub total * fibrous annulus = total perforation and
bRl Sadk | it is a marginal perforation.
Central : —— Attico- antral disease — = - — —
l in Fibrous
TTD Subtotal Perforation : 4 Quadrants

Chronic suppurative Otitis Media (CSOM/COM)

Central Perforation Small Perforation: 1 Quadrant

Attico-antral disease

Tubo - tympanic disease

(TTD) (AAD)

TUBOTYMPANIC DISEASES @ 01.02:44
e Central perforation notinvolving fibrous annulus.
o Conductive Hearing Loss (AB gap — 10-40 dB)
(depends on site & size of-nerforation)
If perforation and ossicular chain erosion both occurs,
AB gap will be 45dB o
o EarDischarge o
— Longstanding history 0

e Traumatic perforation

Irregular, rough/ragged margins

Blood clots around perforation

M/Cisslapinjury

Rx- 90-95% heal on their own with 3-6 weeks soitisa
simple injury

This injury comes underanact320IPC

— It comes under PERMANENT PRIVATION OF

— Continuous orintermittent o
— Mucoid (or) Mucopurulent

— Non foul smelling 0
— Copious in Quantity

Itis also called as Mucosal disease
— Active (Discharge coming and it may cause
complications)
— Inactive discharge (Not coming)
Tubotympanic disease is earlier known as SAFE
CSOM
Central perforationisalso present
— ltiscircularand kidney shaped
— Wellhealed margins
— Types:
= Small perforations — 1 quadrantinvolved
= Medium perforations — 2 quadrantsinvolved
= Large perforations— 3 quadrantsinvolved
= subtotal (if all quadrants involved)— 4 quadrants

involved
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EITHER EAR ORHEARING CLAUSE.
— In this case, examination done after 6 weeks, if
hearing is affected and not healed, it will come

under grevious injury




Join the Telegram Channel - https://t.me/prepladderlatestnotes

TUBERCULOSIS OF MIDDLE EAR

? Previous Year’'s Questions

Q. Apatient after being slapped 3 days ago presents

with decrease in hearing and no pain. Following is
the examination findings of tympanic membrane.
What is the next line of treatment?

(FMGE Aug 2020)

A. Tympanoplasty.

Myringoplasty

C. Wait and watch

D

. Antibiotics and follow up

Chronic, painless, foul smelling, otorrhea

Multiple perforations(sieve like TM)

Pale granulations in middle ear

Severe hearing loss

o CHL (out of proportion to signs and symptoms)

o SNHL (involvement of labyrinth)

Facial nerve palsy

o

PR

Tuberculaosis of Middle ear

Multiple perforations Large central perforation with

(sieve like TM) pale granulations

? Previous Year’s Questions

Tuberculous Otitis Media of the middle ear has all of
the following except? (NEET PG JAN 2020)
Multiple perforations are seen

Pale granulomas are seen

ATTshouldbe started

Painful otorrheais seen

&  o1:17:40
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TREATMENT OF TUBOTYMPANIC DISEASE
@ o01:20:46

» Also known as Mucosal disease

o Active—Antibiotics (For discharge)

o In active-Tympanoplasty [Myringoplasty + repair of

ossicles]
o RxOC for TTD-Tympanoplasty
o Myringoplasty [repair of TM]

TYMPNOPLASTY

Type I-Myringoplasty

» Epithelial& Mucosal layer forms but fibrous layer do not
regenerate.

» Sometime in large pertoratmnmargins heal leaving a
permanentgap in b/w

* Rx:

o Freshenup margins

o Putagraft(fibrous Tissue)

o Epithelium grows back

Graftused

o Temporalis fasciais most commonly used because

— Canbe obtained by same incision
—» Consistency sameas of TM
o Perichondrium
o Fascialata
o Cartilage can alsobe used in cases of recurrence
Type ll- TM perforation + ossicular chain erosion

4

Blue TM

Serous Otitis Haemotympanum Cholesterol

Media (Laugier's sign: MCF #) Granuloma

¢ Areal and Leverratiois re-establised

e M/Csiteis lenticular process/Long process of incus
¢ K-helixisimplanted

Type lll- Myringostapediopexy

¢ Donewhen both malleus & incus are eroded

« Grafton stapes
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¢ Columella effect

¢ Areal Ratio maintained

e Leverratio Notmaintained
o llla—Graftis directly on stapes head
o llIb-PORP (Partial, Ossicular Reconstruction Prosthesis)
o lllc-TORP (Total Ossicular Reconstruction Prosthesis)

TypelV

e Even stapes foot plate is gone, Sound directly vibrates
the both membranes cancel— No sound

e Putagraftonround window

e No amplification of sound occurs

¢ Only phase difference present (Baffle effect) P Previous Year"s Questions
Type VI 3
e Graftonovalwindow —Sono Inversion Q. Columella effect is seen in which tgpc of
tympanoplasty? (JIPMER MAY 2018)
A. Typel
B. Typell
@ How to remember C. Typelll
D. TypelV

e |V = VI( reverse)

TypeV - Fenestration operation ATTICOANTRAL DISEASE:CHOLESTEATOMA
e Fistula ismadein lateral semi circularcanals & o142:38
¢ Now obsolete (earlier done for otosclerosis) Cholesteatoma [Kératoma]
 Normal keratinizing Stratified squamous epithelium
[Ectoderm]
¢ |Inwrong place [Middle ear cleft — (endoderm)]
e Types
o CONGENITAL (Mckenzie)
o ACQUIRED

— PRIMARY ACQUIRED
— SECONDARY ACQUIRED

e Congenital Cholesteatoma
o Epithelium is trapped inside, during or before the
formation of Middle ear cleft
— White pearly mass behind TM
— No history of TM perforation/Surgery
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e Acquired Cholesteatoma
o Epithelium goesinto the middle ear cleft after birth
e Secondary Acquired cholesteatoma
o secondary to perforation
o Migration of squamous epithelium
— Sguamous epithelium From EAC migrates/invades
into ME along the marginal perforation
o Squamous metaplasia
— Due to chronic infection / inflammation, mucous
epithelium in ME transforms into squamous
epithelium

Inwards Migration of Epithelium

Types of Invasion

1°ACQUIRED CHOLESTEATOMA & o11655

WITTMACK 'S (theory of Invagination) / Retraction
Pocket Theory

D‘_

LN
™ -
-..’,'-. L "..'

e
¢ PRUSSACK'S SPACE-BOUNDARIES

o SUPERIOR — Lateral malleal ligament

o MEDIAL — Neck Of malleus

o INFERIOR — Lateral process of malleus

7

o LATERAL — Pars Flaccida & Scutum
e Othertheories

o Squamous metaplasia

o Basalcell hyperplasia

e M/C site — with acquired cholesteatoma

Primary acquired cholesteatoma

In Acute Otitis Media

e Stagel
o Negative pressure in ME +nt— TM pulled in
o Forms RETRACTION POCKET

o Has epithelial & mucus layers
o Epithelium shed off subsequently & getinfected
— Pus formation occurs
o Exerts pressure & pocket grows in size & more
epithelium dies a cycle continues
o After a point, it starts eroding surrounding bones
o Erosion of bones is d/t release of enzymes from
lysosomes of dead cells, which activates osteoclasts
o Erosion of scutum is characteristic feature of primary
acquired cholesteotoma
¢ Subsequently erodes antrum—ATTICO ANTRAL
DISEASE
e CT Scan— Cholesteotoma(primary acquired)
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« Retraction pockettheory PARS FLACCIDA & o1s9:14

e Basalcell hyperplasiatheory

« Basement membrane cells grows & for cholesteatoma

e Primary squamous theory PARS FLACCIDA/ ATTIC RETRACTION GRADE

e Mucosa undergoes metaplasia & forms cholesteatoma

e Mostaccepted theory

e MC site of lo acquired cholesteatoma Formation
—Prussack's Space

e Prussack's space located in Epitympanum

Basal Cell Hyperplasia (Ruedi's) Theory

Normsl [Grade i Grae 2 Grade 3 ro

PARS TENSA RETRACTION:GRADE & o0201:37

Basal Cell Hyperplasia

o Grading was done by Sade.
e Grade 1retraction
o Dull, Lusterless
o Non shining
Cone of light — absent, distorted

(o]

Handle of maleus is foreshortened

o]

o Anterior & posterior maleolar folds are more prominent

Grade 1 retraction

Squamous Metaplasia (Sade's) Theory

Squamous Metaplasia

e Grade 2retraction
o Itadherentto Incus & stapesjoint
o Longprocess of Incus / stapes head

Grade 2 retraction
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¢ Grade 3retraction AKA Squamous Disease
o TMhasretracted to the promontory Discharge @ Discharge ©
o Seigel spectrum TM move out 1y l
Active Inactive
Grade 3 retraction l |
Complication No Rx

Need Rx No complication

C

? Previous Year’s Questions

Q. Identify the disease in the picture shown below?
(NEET PG Jan 2019)

e Grade 4 retraction
o Adhered to promontory
o Onseigelisation TM don't move
o Posterio superiorretraction pocket
e Pars Tensa — PS quadrant can form a retraction pocket,

which moves eroding the stapes & incus also forms

choleastoma A. Keratosis obturans
¢ Alsoknown to form primary acquired cholesteatoma B. Acquired cholesteatoma
C. Congenital cholesteatoma
D. Osteoma
Grade 4 retraction PS Retraction Pocket

Primary Acquired Cholesteatoma

ATTICO-ANTRAL DISEASESYMPTOMS
@ 020641

e Conductive nearmgioss + (SNHL — toxins)
¢ ABgap—-45dB
e FEarDischarge

o Long standing AAD: TREATMENT ® 021715

o Intermittent/ continous
o Scantyin quantity ¢ Treatment of choice— Modified Radical Mastoidectomy

o Purulent ¢ Mastoidectomy—Types
o Foulsmelling
o Blood stained
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Simple/Cortical / Schwartz Mastoidectomy hearing apparatus is also preserved, if conductive
apparatus has been damaged, it is repaired
¢ Indications of Radical Mastoidectomy:
o CA middle ear
Glomus tumor
As an approach to petrous apex
Cholesteatoma inwarding
ET
Round window tube
Perilabyrinthine or hypotympanic cells
Repeated Recurrence of cholesteatoma

O 0O 0O o O 0O o

MEATOPLASTY
» Increase the size of meatus
e Wedon'ttouch middle ear
e Justdrillin the mastoid
e |ndicated for
o Coalescentmastoiditis
o Cochlearimplant
o After cortical mastoidectomy, posterior tympanotomy
done

Radical Mastoidectomy

e« Common cavity of mastoid & middle ear is created by
removing common wall(post.wall of ME) between the
two.

¢ Remove the conductive apparatus(Tm and Ossicles),
don'tremove the stapes.

e Facialnerve havetobeintact
e The MC latrogenic cause of facial palsy is Modified Radical Mastoidectomy

MASTOIDECTOMY « Same as Radical Mastoidectomy but conductive
¢ Aim:complete eradication of disease apparatus also preserved, if conductive apparatus has
¢ Modified Radical Mastoidectomy been damaged, it will be repaired
e Same as radical mastoidectomy, however conductive e Primary Aim— Complete eradication of disease
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e Secondary Aim — Preservation of Conductive hearing

never at the costof primary aim ‘? Previous Year's Questions
« Steps of mastiodectomy:Surgery o
o open the mastoid and middle ear and common wall
b/w the two is removed — Create common cavity

Q. ldentify the structure marked asA?
(ANIMS May 2018)

— Preserve Facial nerve

A. Madlleus

B. Incus

C. Stapes

D. Lateral semicircular canal

CANAL WALL DOWN MASTOIDECTOMY

@ 023604
o Othernamefor MRM
o Canalwallis removed

Canal Wall Up Mastoidectomy
o Common wall (Posterior wall of ME) b/w mastoid and ME
is preserved
e Advantages
o Hearing results are better d/t normal positioning of TM
during Tympanoplasty
o Cangoforswimming
> No cavity problems — Debris /infected — Discharge
o Regularvisits
e Disadvantages
o Rate of recurrence is higher
o Advised to follow up by relook 2" stage Surgery after 6

months

Canal Wall Down vs Canal Wall Up
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»
¥4
“

CLINICAL QUESTIONS

4 B .0
/) =

Q. 35 years old male came to your hospital with complaints of symptoms relevant to acute otitis media. On further
examination, you diagnosed that case as apical petrositis. which of the following features are seen in apical petrositis?

1. Postauricular pain
2. Retro orbital pain
3. Vertigo

4. Facial nerve palsy
5. 6th nerve palsy

A.Only 1, 2, 3is correct
B.Only 2,4, 5is correct
C.Only2,3,4,5is correct
D.Allare correct

Answer: C

Solution
Postauricular painis the feature of mastoiditis

Apical petrositis:

¢ Complication of AOM

¢ Theinfection spreads within temporal bone into petrous apex
— Gradenigo triad or syndrome:

e 6thnerve palsy

e Retroorbital pain

Persistenteardischarge

— Facial nerve palsy & recurrent vertigo can be seen
— Dx- CT/MRI
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Q. A patient presented to ENT OPD with following picture on Otoscopy. He gives history of ear discharge 4 years back which
resolved with medication. What could be the possible diagnosis?

A.Otosclerosis
B. Adhesive otitis media

C.Tympanosclerosis

D.Cholesteatoma

Answer:C

Solution
Picture shows chalky white patch over a thin membrane- indicates Tympanosclerosis

TYMPANOSCLEROSIS:
» Defined as Hyalinization & subsequent calcification of subepithelial connective tissue.
e Seeninremnants of tympanic membrane or under mucosa of middle ear.

e Seen as white chalky deposit on the promontory, ossicles, joints, tendons and oval and round windows.

Tympanosclerotic masses may interfere with the mobility of these structures and cause conductive deafness

7
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m COMPLICATIONS OF OTITIS MEDIA

]
ﬁ? Important Information
* M/C complication of Otitis Media: AOM
* M/C complication of CSOM: Ossicular Chain Erosion-
CHL
COMPLICATIONS OF CHRONIC OTITIS MEDIA
& 00:04:22
e INTRACRANIAL
e EXTRACRANIAL
o INTRATEMPORAL
o EXTRATEMPORAL
Intra Temporal Extracranial Complications
e OSSICULARCHAIN EROSION @ o00:05:.01
o Itisthe most common complication of COM
o TMperforation: 10-40dB
o TMperforation + ossicular discontinuity: 45dB
o TMintact+ ossiculardiscontinuity: 54 dB
Conductive Hearing Loss
LABYRINTHITIS @ 00:09:04

¢ Infectioninthe middle ear goesto theinnerear
e Patients presents with

o SNHL

o Vertigo

o Tinnitus (constantringing sensation in the ear)
e Types:

o Serous labyrinthitis
— ToxinsinInner Ear
— SNHL reversible
o Suppurative labyrinthitis
— Bacteriain Inner Ear
— SNHL Irreversible
— In later, Fibrosis inside the inner ear inside the
cochlea
—» This fibrosis leads to calcification. (basal turn of
cochleato apex)
» Treatment: IV Antibiotics
—» Cochlearimplantis done for current SNHL and also
to prevent further calcifications.
— This cochlear impalnt is done as Semi-emergency
process
—» If Labyrinthine ossificans is completly ossified then
cochlearimplantis C/I

‘ ﬁr Important Information

» Progressive SNHL even after the treatment of
Labyrinthitis. This is known as Labyrinthitis
Ossificans

LABYRINTHINE FISTULA

e Mcsite - Dome of lateral Semicircular canal

e FISTULA SIGN /TEST - Pressing on tragus with finger
vertigo or nystagmus occurs

& o0:1543

o True +ve fistula Te<t- Fictula nrecent Fistula sign +ve
e SEIGELIZATION - Tragus pressure witn >eigel speculum

(ﬂ How to remember

e M3GF

o False - ve fistula Test - Fistula present Fistula sign - ve

— Seen in Dead ear and Cholesteatoma sac covering
fistula

o False +ve fistula test- fistula -nt,Fistula sign + ve
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—» Congenital syphilis &Meniere's Disease EXTRA TEMPORAL EXTRACRANIAL

—» Also knownas HENNEBERT'S SIGN COMPLICATIONS & 002508

_s Also seen in Hypermobile stapes and after ——
stapedectomy

PETROSITIS @ 00:20:58

i

Abscess

%

Posterior belly

of Digastric
Bezold Abscess
Sternocleidomastoid (SCM)
o Post Aural/Sub Periosteal Abscess
o Justbehindthe pinna
e Infection ofthe petrouspart o Most common extra temporal extra cranial
e Gradenigo syndrome: Grade D syndrome complications.
o D — Longstanding Discharge * Bezold Abscess
o Present with torticollis [Spasm OF Sternocleidomastoid

o D —Deepseatedretro orbital pain
muscle]

o LUC's Abscess
o Abscess in the posterior superio wall of EAC but the
skinisintact
e Zygomatic Abscess
o Cholestoma erode and goes to the root of the
zygomatic process

o D —Diplopiaorlateral gaze

— D/t Lateral Rectus palsy

— D/t Abducent nerve palsy [6th CN]

— [D/tinflamed DORELLO's CANAL [6th n. canal]
o D— Dorello's canal

o Abscessin anterior and superior to the tragus
@ How to remember ¢ Citelli's Abscess:
o Anterior to mastoid along the posterior belly of
e 4YD’s digastric

o Posterior to mastoid

Post Aural / Sub Periosteal Abscess Bezold Abscess

Dorello's Canal Abducens Nerve Course
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Citelli's Abscess » Extradural abscess/Epidural absess

Extradural/ Epidural Abscess

Cranial Bone
Epidural Abscess
uramater ( peeled off Skull]

€=} 1— Brain Parenchyma

Zygomatic Abscess ¢ +— Lateral Ventricle

Subdural Space

P

o Subduralabscess
IntraCranial Complications @ 00:33:41

Nuchal Rigity Kernig's Sign Subdural Abscess

e Brainabscess
Brudzinski Neck Si
e o Stage 1: Encephalitis/cerebritis - 1 to 3 days

o Stage 2: Latency / Localization ( capusle formation)=

4" -7"day
w o Stage 3: Expansion & Rupture =8-14 days
G
o IOC:MRI

o 2types
- Temporal lobe Abscess(MC)
—» Cerebellar Abscess - through Trauu, .armr-sTrtangle

Stage 1: Encephalitis / cerebritis

e Meningitis (M/C)
o Kernig and Brudzinski signs have low senstivity but
high specificity
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Stage 2: Latency / Localization SIGMOID / LATERAL SINUS THROMBOSIS
@  00:42:57
« C/F:
Pallor
Headache

Picket Fence Fever
» Temperature does notcome tonormalbaseline
— Remittentfever
[Intermittent fever seen in malaria]
Edema over the mastoid surface - GRIESINGER'S SIGN
* Management

Tobey Ayer/ Queckenstedt test.

> Compression over IJV on normal side , increases

Picket Fence Fever: Remittent Fever

CSF pressure in lateral sinus thrombosis by lumbar
puncture
> Invasive test
Crow beck test
» Compression over lJV on same side leads to
engorgement of Retinal veins.

Tobey Ayer/ Queckenstedt Test

Cerebellar Abscess
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Crow Beck Test

i % Optic
| nerve

o CECT/MRI
— Empty Delta sign
— Confirmatory test (I0C)

Empty Delta sign

82

* Treatment:
> Surgery + |V Antibiotics

g? Previous Year’s Questions

Q. CSOM with Picket fence feverisseenin:
(FMGE JUN 2018)
A.Meningitis
B. Sigmoid sinus thrombosis
C.Brainabscess
D.Extradural abscess

f? Previous Year’s Questions

Q. Tobey-Ayer testisdone for:
A.Acantholysis
B.Hemoglobinuria

C.Ketosis

D.Lateral sinus thrombosis

(FMGE JUN 2018)
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m OTOSCLEROSIS

PATHOPHYSIOLOGY OF OTOSCLEROSIS Blue sclera
@ 00:00:32 e Patient presents with bilateral hearing loss

¢ Enchondral Bone changes to Spongy bone.
o M.C site of formation of spongy bone is at Fissula Ante
Fenestrum « VANDER - 0,8
o ltisjustanterior to the oval window
o Mostcommon site for otosclerosis
e This spongy bone grows and completely fix the stapes

@ How to remember

foot plates &resultsin decreased hearing.

Osteoeesis Blue Sclera

Imperfecta

EXAMINATION @ 00:07:22
e Tympanicmembrane usually NORMAL

e Sometimes, show flamingo pink colour — Schwartz Sign

= o Itis Seen when enchondral bone changes to spongy
bone (Active/Early phase of disease)— Otospongiosis
o During this change, increase blood flow to stapes foot

1’} Important Information

e MC site for fixation of stapes is Anterior I/3 or plate.
anterior crura.

Schwartz Sign

CLINICAL PRESENTATION: @  00:03:30
e Female:male=2:1

e Predominantin Females (20-30 yrs).

¢ Increased Incidencein pregnancy.

e AD (50% patient have positive family history)

¢ Bilateraldisease flamingo pink
¢ Hearingloss(conductive) colour
e Paracusis Willisii

o Hearbetterin Noisy environment

VANDER HOEVE SYNDROME & 00:06:48

* |t consists of Otosclerosis + osteogenesis imperfecta +
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INVESTIGATIONS & 00:09:29
Pure Tone Audiometry
Disease AB GAP
SOM 25-30dB
TM perforation 10-40dB
TM perforation + Ossicular chain 45dB
erosion
TM intact + Ossicular discontinuity 54dB

Otosclerosis Upto 60 dB( it is

the max. CHL)

CARHART'S NOTCH @ 00:13:37

Frequency in Herlz
125 250 500 1000 2000 4000 125

. }] arha 0

Hearring loss in d8

110

« CARHART's NOTCH — Dip presentat 2000 Hz
o Inbone conduction seen
o Itis conductive hearing loss

ﬁ Important Information

e In NIHL dip at Y000Hz2 ( SNHL)
e Hz in bone conduction seen

Reason for Carhart's Notch:

s bone conduction reachesthe cochlea by 3 ways:
A. Directly
B. Through ME ossicles
C. Through EAC

CARHART'S EFFECT @ o0:17:04
» Airthrough ME ossicles and via EAC will nothappen

e Carhartsnotch at 2000 Hz will be affected

» Carhartsnotch will also seen in other CHL

IMPEDANCE AUDIOMETRY (INVESTIGATION)

@ 00:18:52
e Ascurveseen
» Tympanometry along with stapedial reflex testing
o Stapedial reflexis absentbecause the stapes footplate
is fixed
o Testing:Negative

Q
(&)
c
R
= A
£
S A,
200 100 0 1100 +200
Pressure ——
TREATMENT @ o0:20:10

*» RxOC - Laser Stapedotomy
o Hole made in stapes footplate and anchored with piston

Laser Stapedotomy

e Stapedectomy:
o Remove stapes foot plate & graft is placed at the oval
window & pistonis placed.
o Butis hasthe Risk of SNHL
¢ Even before stapedectomy, Fenestration operation or
Type Vtympanoplasty is done.
e Teflon pistonisthe MC stapes pistonusedin India
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Stapes Piston

? Previous Year’s Questions

Q. Schwartz signisseenin?
A. Meniere’sdisease

(JIPMER Dec 2019)

B. Acousticneuroma
C. Otosclerosis
D. Otitismedia with effusion

? Previous Year‘s Questions

Q. Which among the following is not true about
otosclerosis? (JIPMER May 2019)

A. Hearing better inlouder conditions

B. Eustachian tube is always abnormal

C. Tympanic membrane is normal

D. Bilateral progressive conductive deafness

? Previous Year’s Questions

Q. Gelles test isdone in?

A. Otosclerosis

B. Serous Otitis media

C. Traumatic hearing loss
D. Age relatedhearing loss

(AIIMS May 2018)
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g? Previous Year’s Questions

Q. Carharts notchin audiometryis seenin?
(DNB JUN 2018)
A. Ossicular discontinuity
B. Hemotypanum
C. Otomycosis
D. otosclerosis

? Previous Year’'s Questions

Q. Apatient hearsbetterinnoise. The diagnosis is?
(FMGE JUN 2018)

A. Hyperacusis

B. Hypoacusis

C. Presbyacusis

D. Paracusis

? Previous Year’s Questions

Q. A 35 yrs old female patient presents with hearing
loss with improvement in hearing in noisy
environment. On examination Rinne’s negative and
weber’s is centralized. Following is the avdiometry
report. What is the most likely diagnosis:

(AlIMS MAY 2019)

Frequency in Herlz
126 250 SO0 1000 2000 4000 8000

o} i v ! —
10— $ .3"'\..'9_‘,: ‘, ..]

.“\). * |

Heonng loss in dB
(]
=]

100
1o

. Meniere's disease
Perilymphfistula
. Stapedial otosclerosis

oON ®>

. Vestibular schwannoma
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OP Previous Year's Questions

Q.Identify the cause of hearing loss in a 30 yrs old

pregnant female who pure tone audiogram image
given below:

125 250 500 1000 2000 4000 6000 H

-20
-10
0
0
20 - 5 -

30 N-—b*

40 an -
s0 ——%r =% 1
60
70 X
80
90
00

0

(dB)

i

A. Ototoxicity

B. Otosclerosis

C. Noise induced hearing loss
D. Meniere’sdisease
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_ CLINICAL QUESTIONS

Q. A 40 yr old pregnant woman came to ENT OPD with hearing loss. Tuning fork tests revealed Conductive hearing loss.

Otoscopic examination showed normal tympanic membrane. Consultant advised patient to undergo tympanometry &
following finding is found. What could be possible diagnosis?

1400
1200
1000
800 [
600

400 —

A. Serous Otitis media 4Ry [ ] 2 | T

ot

—

B. Meniere's disease -400 -300 -200 -100 O +100 +200

C. Otosclerosis
D. CSOM Mucosal disease

Answer: C

Solution
Picture shows reduced compliance at ambient air pressure- As type of tympanogram
¢« Complianceisloweratornearambientair pressure.

¢ Seenin fixation of ossicles, e.g. otosclerosis or malleus fixation.

TYMPANOMETRY FINDINGS IN OTOSCLEROSIS:

« Tympanometry may be normalin early cases but later shows a curve of ossicular stiffness- Foot plate gets fixed in later

stages with gradual replacement of enchondral bone by irregularly laden spongy bone with increased vascularity.
e Thisreduces compliance of middle ear- Since thickened foot plate resists conduction of sound.
e Stapedial reflexbecomes absent when stapes is fixed
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m GLOMUS TUMOR g

Glomus Tympanicum

Glomus
Tympanicum
IX, X, Xl
Arnold's N
ORIGIN OF GLOMUS TUMOR @ 00:00:41 Glomus Jugulare
e MCbenigntumor of middle ear. .

Arises from the dome of jugular bulb
e Arises from jugulotympanic paraganglions * LeadstopalsyofIX,X,Xl,Xll cranial nerves
(In association with Jacobson's and Arnold's nerves)

3 | Glomus Jugulare
A Important Information

Facial N Jacobson N
- - <

e JACOBSON'SNERVE-IX Nerve
o ARNOLD’SNERVE-XNerve

TYPES OF GLOMUS TUMOR ® 000231
e BasedonParaganglioniccells- twotypes:

o Glomus Tympanicum

o GlomusJugulare

Arnold's N

¢ Glomus Tympanicum

o Arises from the promontory along the course of BLEED|NG AURAL POLYP G 000419
jacobson's nerve If there is a bleeding polyp in EAC then, biopsy is

o ltinvolves the 7" cranial nerve(Facial nerve) absolutely contra indicated

o Leads to facial nerve palsy most commonly e First, CT scan todiagnose the tumor

¢ Glomustumorislocally invasive & highly vascular
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|
; .
| ﬁ? Important Information

¢ MC blood supply of glomus tumor - Inferior
tympanic branch of the Ascending pharyngeal
artery

CLINICAL PRESENTATION @ 000558
e Age:40-50yrs
e Female:Maleratio-5:1
e Massinmiddleear
e Symptoms
o CHL
o Pulsatile tinnitus present (most significant)
Profusely bleeding polypin EAC

ON EXAMINATION
e RISING SUN/AQUINO/BROWN SIGN

@ 00:07:37

¢ Rising sun sign
hypotympanum

e Aquinosign :Jugular pressure finger leads to improving
of Tinnitus.

e Brown sign: On seigelization, tumor blanches &
becomes white
o Brown sign also known as Pulsation sign
o Sometimes Blue Tympanic membraneis seen.

: Reddish blue rising from

INVESTIGATION & o00:10:15

¢ Investigation of choice: CECT
o Confirmatory Test.

89

Phlep sign seen on CT (Inability to distinguish
between internal carotid Artery & jugular bulb dit
erosion of caroticojugular crest.)

STAGING OF GLOMUS TUMOR
Fisch Classification (Glomus Tympanicum)
o TYPEA-Middleearcleft
e TYPEB - Tympanomastoid area
o TYPEC -Infralabyrinthine compartment/petrous apex

o C,: Limited involvement of vertical portion of carotid

canal
o C,:Invasion of vertical portion of carotid canal
o C,:Invasion of horizontal portion of carotid canal

@ 00:12:48

e TYPED -Intracranialinvolvement
o D,:l/Cextension (< 2cmin diameter)
D,:I/C extension (> 2cmin diameter)

Fisch Classification (glomus tympanicum)

Facial N.

Mandibular N.

TREATMENT

& 00:17:32
e Surgical excisionis the treatment of choice
RULEOF 10S & 00:20:21
¢ 10% Familial

¢ 10% Multicentric
e 10% Functional(Secretes catecholamines)
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@ How to remember

e |0

90

? Previous Year’s Questions

. Tuberculous Otitis Media of the middle ear has all of
the following except? (NEETJAN 2020)

. Multiple perforations are seen

Pale granuvlomas are seen

. ATTshovuld be started

Painful otorrheais seen

o

QO ®>
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« MICHEL'S APLASIA ¢y 00:00:25
e Complete Absence of cochlea

e Absolute C/l of cochlearimplant

enlarged vestibular aquaduct

@ How to remember g

C congenitalanomaly of cochlea
» Cochleahaveonly 1.5turns
o MICHEL'S NEVER LISTEN 2" & 3"turn of cochlea fuses together

e Relative contraindication for cochlear implantation

SCHEIBES DYSPLASIA (3 00:02:42

« M/C congenital anomaly of inner ear ALEXENDER S DYSPLASIA @  oo006:11
e Absolute C/l of cochlearimplant o Basalturnof cochleais absent

¢ |salsoknown as Cochleosaccular Dysplasia e Absolute C/lforcochlear i mplant

Considerations before cochlearimplant

e Extentof surface epithelium

Status of opposite ear

How much response present

MENIERE'S DISEASE / ENDOLYMPHATIC
HYDROPS & 00:07:27
¢ Endolymph - Normal Physiology

» Secreted by striavascularis has Na'/K' pump

¢ Transported to endolymphatic sac by endo lymphatic
duct

¢ Endolymph absorbed by endolymphatic sac

e Ductus reuniens takes the endolymph from scala media

to the utricle and saccule and from there arises the

endolymphatic duct which takes the endolymph to the
MONDINI' SDYSPLASIA & 00:03:42 sac. ltis also known as Longitudinal flow of endolyi
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N\ (=0 )

» Andagainthe above cycle continues, leading to triad
» Clinical features:

o U/Ldisease, Commonin 35 - 40 yr, Male: female=1:1

Relssner's membrane =

~

-
~~ Stria vascularis

Scala media
Tectorial
mbrane

OHC

@ How to remember

Hensen's cell

TRAID:

» Episodic vertigo

o Fluctuating SNHL

e Tinnitus and Aural fullness

il / Spiral
Spiral { ' ligament

Basilar membrane

Auditory : Deiters cell :
nerve marginal Outer pilar-cel TULLIO'S PHENOMENON @ o00:16:08
Tunnel of corti » Loud Nose Precipitates Vertigo
Inner pillar cell . ; :
o Buldge of reissner's membrane causes adhesion of RM with
¢ Endo Lymphatic Hydrops:Collection of endolymph in inner medial aspect of stapes foot plate
ear due to:

o Excessive production
o Blockage of duct
o Defective absorption

PATHO PHYSIOLOGY OF MENIERE' S DISEASE
& o00:13:12
e Due to increasing pressure, at some point Reissner's
membrane breaks and all the endolymph enters into the

perilymph
o VERTIGO [d/t K+ entry into perilymph and causes
irritation] TUMARKIN' SCRISIS & 00:16:59
o SNHL [d/tion gradientimbalance] ¢ Sudden Fall Attack
o Tinnitus/Auralfullness e Buldging utricle stimulates otolith causing dis-balance

e After some time, Reissner's membrane heals, ion
gradient returns — Hearing comes back to normal
o K+ restoresin endolymph — Vertigo subsides

) N—_—

92



Join the Telegram Channel - https://t.me/prepladderlatestnotes

LERMOYEZ SYNDROME

» Vertigo Relieves SNHL

e SNHL comes before vertigo

e Hearing loss occurs due to sudden spasm of labrynthine
artery

& 001755

Anterior inferior cerebellar artery

Labyrinthine artery
Common cochlear artery

Posterior cochlear artery,

Vestibulocochlear artery

Cochlear branch of vestibulocochlear artery
Vestibular branch of vestibu lear artery
Anterior vestibular artery

How to remember

7

e LERMOYEZ - LABYRINTHINE

HENNEBERT' SSIGN

e False +ve Fistula Test

& 00:19:17

e Presentin Meniere's & congenital syphilis

93

INVESTIGATION & 001955
* Pure Tone Audiometry (to confirm SNHL)
1
IV glycerol [1.5 ml/kg] [Glycerol test]
!
Repeat Pure tone audiometry after 30 min
!
Hearing improved = 10 dB
1
MENIERE'S disease
i} Important Information
Glyceroltest
* 10 dB in SNHL in PTA
» 107in SDS IN Speech Audiometry
AUDIOGRAM IN MENIERS'S DISEASE
FREQUENCY IN HERTZ
125 250 500 1000 2000 4000  B0OO
750 1500 3000 6000
10 : : ] :
0 : + : : r
10 e
20 Ry = 5 g
) ' / H H
. R : 7 : :
2 40 i i ;
O H H
a 50 - 5 8
s 60 e ;
o) . : H H
=70 - ; : :
2 PN :
@ 80 3 H T [
£ 9 Ot fu c
100 ; :
110 T I ;
120 2 : ]
130 : ‘ : '

« Early Meniere's disease — Rising curve
o More hearing loss atlow frequencies
o High hearing loss at less frequencies

¢ Late Meniere's disease — Sloping curve
o More hearing loss at high frequencies
o U/Lsloping curve
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ﬁ Important Information

- » [B/L Sloping curve . Presbyacusis / ototoxicity
L

PRESBYACUSIS: age related hearing loss

FREQUENCY (Hz)

o PSS

HEARING LOSS IN DECIBELS (dB)
8 8
Ve

e Cochleardeafness: Recruitment positive

E8 832 8as8uy of

E8 8333¥a8K8y 02

ABLB Laddergram:

Converging

5msec 200 msec

5 seconds 50 msec

* Electro Cochleography
o Confirmatory test
o InNormal ear, summating potential (SP) <30 % AP
o InMeniere's disease,
— SP>45% AP = Suggestive of Meniere's disease
— SP > 70% AP = confirmatory of Meniere's disease
o Invasive procedure

E Stimulus AR o Normal Person
SP < 30% AP
s | sP i [-\ SP/AP Ratio < 0.3
—= —_—— Base line
Milli seconds -/
Meniere's disease
AP Meniere's
SP > 45% AP
[\ SP/AP Ratio > 0.45
< Base line

\;Aili seconds\/

TREATMENT OF MENIERE’ S DISEASE:
& 00:26:43
o Acute phase:Labyrinthine sedatives
¢ Maintenance phaseis done between 2 episodes
o Medical
— K" sparing diuretics—Decreases Endolymph
production
> B Blockers — Increases absorptions
— Antihistamines-cystaminics—Improves blood
circulation
o Surgical
— Conservative: Endolymphatic sac decompression,
vestibular neurectomy
— Radical: Surgical labyrinthectomy

|

Surgical landmark's Donaldson's line

@ How to remember

» NO INNER EAR - NO VERTIGO

Meniere's disease

l

Carrier Tone 20dB

Threshold
SISl Index: >70%

Severe SNHL (U/L)
|
No serviceable hearing but vertigo present

l
Surgical labyrinthectomy
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Donaldson'’s line
| Endolymphatic sac]

reuniens

* Surgical labyrinthectomy is done in a patient with chronic
Menier's disease with severe SNHL because of which U/L
earis notserviceable for hearing and patient has vertigo

ﬁr Important Information

Q. Gold standard treatment for intractable ‘
vertigoin a patient of Menier’s disease?

Ans: Surgical labyrinthectomy

INTRATYMPANIC GENTAMYCIN THERAPY

@& 003401
e Gentamycinis selective vestibulotoxic
e AKA Chemical Labyrinthectomy

Intratympanic Gentamicin Therapy

SILVERSTEIN MICROWICK MICROCATHETER ¢ 00:34:45
¢ Micro catheterisinserted from EAC to RW
e Drugdelivery system to the inner ear

(AIIMS) ’

2
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MENIETT SDEVICE @ 00:36:08
e Intermittentlow-pressure pulse therapy device
e USFDA approved

* Grometis inserted in tympanic membrane to deliver low

intermittent pulse pressure to the round window
Intermittent low pulse pressure applied to EAR from
where it reaches to middle ear cavity & from there to
round window exerting pressure on Endolymph in EL
duct leading to opening of the obstructions, further, fluid
reaches EL Sac & gets observed

Endolymphotic sac

4

Eustachian tube Cochlear aqueduct

ﬁ Important Information

¢ Disease of external ear+Ds of middle ear cvase CHL

e Disease of inner ear+*8" nerve cause SNHL (Cochlear /
Retrocochlear)

SUPERIOR SEMI-CIRCULAR CANAL
DEHISCENCE /3™ WINDOW SYNDROME
& 00:40:04

« Diseaseofinnerearleadingto CHL
e Superior SCC dehiscence creates a 3rd window

o When oval window goes in some part of energy is lost

via 3" window Phenomenon.
o leadsto CHL
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Superior Semicircular Canal Dehiscence

\ ’ T
\  Superior semicircular canal

Dehiscent SSCC

Normal SSCC

s

The Third Window Phenomenon

Oval Scale

Vestibular
Incus Stapes window  vestibull Tectorial

membrane mamhrane

N Vil
Malleus

Tympanic
membrane

Ossicles f
™

P .

\

— Cochlear branch of
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Clinical features
* Vertigo

» Oscillopsia

* Autophony

Tullio's phenomenon
» Fullness/pressureinthe ears

Diagnosis
o HRCT temporal bone
» Patients bone conductionis super normal

» On pure tone audiometry—AB GAP present— suggestive
of conductive hearing loss

Rx
e Repair the SCC dehiscence through middle cranial fossa

approach
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m VESTIBULAR SCHWANNOMA

INTRODUCTION @  00:00:10 * Signs

o Loss of corneal reflex (5th nerve involvement): earliest

Acoustic sign
Vestibular

o Hitzelberger Sign: sensory supply to Posterosuperior
wallof EAC s lost d/t involvement 7th Nerve.

e |0OC: Contrastenhanced MRI (Gadolinium contrast)

¢ EarlierK/as Acoustic Neuroma (it's a misnomer)
e M/CBenigntumorof CP angle (Cerebellopontine angls
e M.C site of origin - Schwann cells of inferior vestibular TREATMENT & o00:08:17
Nerve inside the Internal auditory canal e Treatment of Large Tumor
Surgical excision
NEURON @ 0004:25 * Treatment of smalltumor
Old patient, slow growing tumor
» Rx:is Waitand watch
» MRIis done every 6"month and observation
Young Patient, Fast Growing Tumor
»  Rx: Gamma Knife Excision/ Cyber knife excision
» This is targeted radiotherapy technique a/k/a

stereotacticradiotherapy

GAMMA
KNIFE
MACHINE

How it works

The patient's head is
enclosed in a helmet device
which focuses narrow beams
of gamma radiation to

CLINICALPRESENTATION target a tumour in the brain
¢ Elderly male patient 50-70years

e Symptoms
o U/L slow progressive SNHL (M/C)
o Tinnitus
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MICROSCOPIC PATHOLOGY & o0:12:20

Antoni A Antoni B

T AN = Y
_’.._:-.\.J‘_v \ ':\k.;:f,‘.': 0
g "7‘,?;-_."!\‘.:,.{"* ¢
Cai> "1 e LA R
Con I 4/ g e
%% St S St
s G AN [
¥, "
n’

Radioactive cobalt

Gamma rays

Helmet

Target

Defivery o radistion e After Sx excision, tumoris sent for histopathology
o ANTONY A CELLS

— More common

— Densely packed cells with small spindle shaped
DIFFERENT OPTIONS FOR SURGICAL EXCISION e P P
e Whenthereis nohearing present o ANTONY B CELLS
o TRANSLABYRINTHINE approach — Loosely arranged, vacuolated pleomorphic cells

e |fhearing present

o Middle cranial fossa approach (Limited access) Cyber Knife Excision

o Retrosigmoid /sub occipital approach

S—

< - =

? Previous Year’s Questions

Q. Antoni A and Antoni B area are seen in?
(NEET PG Jan 2020)
A. Schwannoma
B. Astrocytoma
C. Meningioma
D. Oligodendroglioma

NEUROFIBROMATOSISTYPE 2
i s Mutationin gene NF2
? Previous Year’'s Questions « Patient presents with:
y Bilateral Vestibular Schwannoma
o Meningiomas

Q. A S0yr old male presented with tinttus.ear-fullness
and hearing loss in his right ear. Seven years later, he
began to experience vertigoheadache. Audiometry « Youngpatients
showed moderate SNHL in the right ear. The ¢ Aggressive
histopathology of the condition is given below. What s B

is the most likely diagnosis?  (INI CET July 2021) o BJLlarge tumor - B/L vestibular schwannoma excision
oA ~t—~i§§@’§ o Rehabilitation of hearing by ABI is implanted in the
O ,.{g._. Cochlear Nucleus

o Multiple fibromas

Neurofibromatosis -2

a) Vestibular Schwannoma
b) Rhabdomyosarcoma

c) Neuroblastoma

d) leiomyoma

» Jp ¢
Bilateral Vestibular Multiple Fibromas
Schwannoma
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ANATOMY AND DISEASE OF CP ANGLE

INTRODUCTION @ 00:00:14 o Diagnosis: Gadolinium Enhanced MRI— (IOC)

e Earlierknown as—Acousticneuroma

e MC Benigntumor of cerebellopontine angle. (CP angle)

e Usually U/L ButB/Lin Neurofibromatosis II.

e Arises most commonly from Inferior vestibular Nerve in
IAC (60-92%cases)

« Sometimes superior vestibular Nerve

e Rarely from cochlear Nerve

{? Important Information ‘

* Arises from Schwann cells in the myelin sheath, ‘ TREATMENT & 00:07:33
not from the nerve — SCHWANNOMA

e Earlierit was surgical excision, now differentiated.
e Large Tumor-Surgical excision
e Small Tumor

) Acoustic Old patient, slow growing tumor - Serial MRI every
Vestibular neuroma Giionth
Facial Youlng patient, fast growing tumor - Gamma knife
excision

GAMMA
KNIFE
MACHINE

How it works

The patient's head is
enclosed in a helmet device
which focuses narrow beams

CLINICAL PRESENTATION: @ 00:04:50 of gamma radiation to
e SNHL target a tumour in the brain

o Slow &progressive
o Mostcommon presentation
e Tinnitus
¢ Vertigo/Dizziness (Not prominent)
¢ Signs
o Earliest: Loss of corneal reflex (Due to 5th nerve
Involvement)
o Hitzelberger sign: Loss of sensory supply by the
facial Nerve in the postero-superior Wall of EAC
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Radioactive cobalt

Gamma rays

Delivery of radiation

DIFFERENT OPTIONS FOR & oo:10:00
SURGICAL EXCISION

e Whenthereis nohearing precent
o TRANSLABYRINTHINE approacn

e Ifhearing present
o Middle cranial fossa approach (Limited access)
o Retro sigmoid /sub occipital approach

e AfterSx excision, tumoris sent for histopathology
o ANTONYACELLS
— Morecommon
—» Densely packed cells with small spindle shaped
nuclei
o ANTONYBCELLS
Loosely arranged, vacuolated pleomorphic cells
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Antoni A

Densely packed cells with small
spindle shaped nuclei

Antoni B

Loosely arranged vacuolated
pleomorphic cells
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m HEARING DEVICES

NEURAL PATHWAY @ ooo108

Left Auditory cortex

Right Auditory cortex
Brodman's Area 41)

Brodman's Area 41)

)" 1 — Medial geniculate body
Cochlea =
N

Inferior colliculus
"z K
t Lateral Lemniscus
Eighth =
Nerve | ipsilateral |gyperior Olivary Complex
N Cochlear (Trapezoid Body)
“ nucleus

7

« ECOLI MA

How to remember

HEARING AIDS
2types
e Analog: Simple amplifier- not used nowadays
e Digital: It breakdown sound into differentfrequencies
o Channels- digital HA dividing the sound into different
parts
o Haveupto 128 different channels
o Usingmorethan 1 (2 or 3)microphones
o Bluetooth mic

@ 00:02:09

BTE: Behind The ear HA @ 00:09:22

Receiver

Volume
Control

Switch N-O

Battery Door
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RIC: ReceiverIn Canal HA @ 00:14:16

ITC:Inthe Canal HA

CIC: Completely in Canal HA @y 00:16:24
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Middle ear Implantable Hearing Aids & 00:17:57
e |mplantdirectly inthe middle ear
e Directly gives amplification to the stapes which transfer

totheinnerear

Processor

Implant

Fully implantable Hearing Aid: & 00:20:25
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—

» Toimplant internal HA, the prior conditionis to use
externalHA for 6 monthstotest the benefits

ﬁr Important Information

» Pt should have stable hearing loss not progressive

-

BONE ANCHORED HEARING AID (BAH&:»
@ 00:2215
e Titanium screw has osseo - integration property
» The BAHA bypass directly the external ear and the
middle ear
Indications of BAHA & 00:25:44
¢ Bilateral conductive hearing loss
o EAC Atresia
o Chronic otorrhea
o Chronic otitis media/externa
o Uncontrollable feedback (meatoplasty / radical
mastoidectomy)
« Patientusing a conventional BC hearing aid
e Onlyhearingear
Otosclerosis

(0]

o Tympanosclerosis
o Canal atresia
» Single-side deafness with better ear BC loss <45 dB HL
and SDS>60%
o Unilateral deaf ear- cross hearing aid (hear the sound
from other side-sound localization)

Contraindications of BAHA
¢« BC>45dB,SDS <60% intargetear
¢ Emotionalinstability

& 00:34:03

¢ Developmentdelay

e Drugabuse

e Age<byears

o Requires 2.5- 3 mm bone thickness achieved around 5
yrs of age US- FDA norms—Can't implant< 5yrs, UK-
NHS norms Allow after 3 years after doing CT scan [2.5
mm ]

Cannotuse BAHA in bilateral SNHL

Softhand HA ® 00:37:46
¢ The children before achieving 3mm or 3-5 years , BAHA
cannotbeimplanted. In this case, soft hand HA is used.
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COCHLEAR IMPLANT (BIONIC SENSE DEVICE)

& 004012
e Implant an electrode in Scala tympani [Nearest to Vllith
nerve]
e \We enter Scala tympani through cochleostomy near round
window or through round window
e Parts
> Externalbody worn part
» Microphone: Receives sound
— Speech processor: Converts sound to electromagnetic
waves
— Transmitter:Transfers EMW across the layer of skin
o Internal/Implantable part
— Receiver stimulator - Stimulates electrode array
— Electrode array: Implanted inside Cochlea (Scala
Tympani) and stimulate Eighth Nerve
Indications of cochlearimplant @ 00:44:03
e B/Lsevere profound SNHL
o =70dBin Adults & =90dB in Children
e Poorspeech perception: SDS <20-30%
« Noimprovementwith Hearing Aids
e Agelyearorolder

g |
| ﬁ? Important Information |

‘ Patient should have tried hearing aid for atleast 6 months

Priority for cochlear implant @ 00:46:25
e Post-Lingual Deaf Child is given maximum preference

¢ Prelingual deaf adult >7years, don't implant

¢ For implantation: cortical mastoidectomy is done priorly

cochlear implant
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Contraindications of cochlear implant @ 005526
s Absolute C/Ifor cochlearimplant:
o Michel's aplasia- Absence of cochlea
o 8th nerveaplasia
. 8th nervetumor
Neurofibromatosis Type |l with Bilateral vestibular
schwannoma
Scheibe dysplasia (Cochleosaccular / pars inferior
dysplasia)
— M/C congenital anomaly of innerear
» Relative C/I
Mondini's dysplasia Cochlea hasonly 1.5 turns
» Cando cochlearimplantation
» M/C congenital anomaly of Cochlea

Michel Aplasia Scheibe dysplasia

8" Nerve aplasia

oy Previous Year’s Questions

Q. Which of the following is Not a contraindication for
cochlear implant? (JIPMER May 2019)

A. Mondini dysplasia

B. Michel aplasia

C. Scheibe dysplasia
D. Alexander dysplasia
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AUDITORY BRAINSTEM IMPLANT (ABI) y
& 010420 ) Previous Year’s Questions

« Implantation on brain stem o

e Cochlear nucleus is in 4th ventricle in lateral recess

« |t stimulates the spiral ganglion

e Indication of ABl is the absolute C/| of BAHA

Site for placing an electrode in auditory brain
stem implant is? (NEET Jan 2018)
Sinus tympani

Round window

Lateral ventricle

Recess of fourth ventricle

oo®> O

-

ﬁ Important Information |

* Ythventricle for implanting ABlis entered through |

Foramen of Lushka ,
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—— LEARNING OBIJECTIVES

Nose
@ Paranasal Sinus Anatomy and Embryology of Nose
@ Nasal Septum Blood Supply

@ Rhinosinusitis and Tumors of Nose
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INTRODUCTION TO PARANASAL
SINUSES

Paranasal sinus @ 00:00:27
e Paranasal Sinuses — Air filled space around the nasal
cavity

Cribriform Plate Crista galli

Paranasal Sinuses

Superior Turbinate

Orbital Plate

Ethmoid Sinus Middle Turbinate

Maxillary Sinus

Perpendicular Plate

e Unpaired bone
e Perpendicular plate —divides nasal cavity into 2 parts

b » Cribriform plate forms roof of nasal cavity (thinnest bone
. in the body)
o Paranasal Sinuses . o « Orbital plate (lateral wall of ethmoid bone) forms medial
o Anterior: Frontal, Maxillary, Ant .ethmoidal sinus wall of orbit - k/a Lamina papyracea because it is papery
o Posterior: Sphenoid, post ethmoidal sinus thin

e Laminapapyraceaisthethinnest wall of the orbit.

Cranial view of Ethmoid bone

§ Important Information

e Lined by- Ciliated pseuvdostratified columnar Ethmoid Bone : Cranial View

epithelivm
MAXILLARY SINUS & 00:02:17 Ethmoid sinuses
e 1sttodevelop at 12 weeks (3M) of Intrauterine life
e Presentat birth e
¢ Reachesadultsize 15-18years
e LargestParanasal sinus—adultvolume 15ml Cribriform Plate
e AkaAntrum of Highmore/Maxillary Antrum Crista galli

Visible on
o Plain X —Ray: 4 -5 Month after birth
o CT Scan:atBirth

« Ethmoid sinuses starts developingin IU life

ETHMOID BONE & ETHMOID G 000534 e Presentatbirth

SINUSES e Visible on:X-ray - 1year
:CT scan—atbirth
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SPHENOID SINUS

FRONTAL SINUS

Reach adultsize by 12 years ofage
Has 2 groups

o Anterior Ethmoid sinus

o Posterior Ethmoid sinus

& o00:11:34
Location: Sphenoid Bone - Unpaired

Body undergoes pneumatization to form sphenoid sinus
Inter sinus septum

o Leftsphenoid sinus

o Rightsphenoid sinus

Present at Birth as a small cavity, can be seenin CT scan
Pneumatization: 2 years

Adultsize: 15 years

Visible on X-ray: 6-7 yrs of age

@ 00:15:37
Location: Frontal bone —Unpaired

Frontal bone undergoes Pneumatization causing Frontal
Sinus.

Inter Sinus Septum:

o Rightfrontal sinus

o Leftfrontal sinus

Last to develop — (Early Adulthood), Last to reach adult
size (~18yrs)

Frontal sinus Present as a small cavity at Birth, but
indistinguishable from Anterior Ethmoid, can't be seen on
CT scan before 1 year of age

Pneumatization: After 2 years

Crosses brow line: 4yrs of age

Seenon plain X-ray: 4-5yrs of age

Development of Paranasal Sinus & 00:22:24
Sinuses Present (at First X-Ray  Adult size
Birth) Appr.
M - Maxillary Yes 4-5M after 15-18
birth years
E - Ethmoid Yes 1 year 12 years
S - Sphenoid Yes 6 -7 years 15 years
F - Frontal Yes (NOTin 4-5years 18years
CT Scan)

@ How to remember

« MESF
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? Previous Year’s Questions

Q. X-ray appearances of Paransal sinuses according to
yearsis: (FMGE Jun 2018)

I.Ethmoid lyears

2.FrontalYyears

3. Maxillary 4-6 months

Y.Sphencid7years

A.l23

B.34

C.12

D.Allare correct

? Previous Year’s Questions

Q. Which of the following sinus grows till early
adulthood? (AIIMS Nov 2017)

A.Maxillary

B.Ethmoidal

C.Frontal

D.Sphenoid
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@

m X-RAY OF PARANASAL SINUS

WATER'S VIEW @ 00:00:59
e Mostcommon view done for Paranasal Sinuses. 2 p ; Y p Q i
* Aka occipitomental view aka Nose Chin Position revious 7ear s Wuestions

e In water's view, Frontal sinus, Maxillary sinus,Nasal Q. Water’s view is used to obtain diagnost.i
septum,Anterior Ethmoid sinusis seen inlformation of? (NEET Jan 2018; e =

A. Maxillary sinus
B. Ethmoidal sinuses

C. Frontal sinus
e Bestfor Maxillary sinus and anterior ethmoids D. Sphenoid sinus

e Mainly used for diagnostic purposes of maxillary sinus

e In water's view with open mouth, along with
frontal,maxillary,Ant.ethmoid sinus, Sphenoid Sinus is
alsoseen. Thisview is known as Pierre's view

{} Important Information 2 Previous Year’s Questions

e Posterior Ethmoid Sinusisnot seen

Q. Occipito-mental view with open mouth seen as
shown inthe given figure is also known as ?
(NEET PG Jan 2020)

A. Water'sview
B. Caldwel'sview
C. Towne’sview
D. Pierre'sview
TOWNE'SVIEW & 00:08:52

¢ Thisview is used to examine the Internal Auditory canal
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X-ray detector P
. ¢ revious Year’s Questions

Q. Which of the following views is best for Frontal
Sinus? (INI-CETNOV 2020)

Skull AP Axial View

& 00:09:53
CALDWELL'S VIEW
» Aka occipito frontal (Nose forehead position).
e Bestview for frontal & Ethmoidal Sinus

Caldwellluc’s view
Water’sview
Pierre’sview
Towne’sview

OO0 ®»

@ 00:13:47
LATERAL VIEW

¢ AllSinusarevisible

ﬁ Important Information Frontal

e Ethmoidal Sinusis seenin Caldwell’'s > Water'sview ‘ Ethmold
¢ Because. in water’s view, only Anterior Ethmoidal i
Sinusis seen

f Previous Year’s Questions

Q.Caldwell’sviewis usedfor? (NEET Jan 2018)
A.Maxillary sinus

B.Frontal sinus

C.Ethmoidal sinus

D.All of the above
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FACIAL DEVELOPMENT:
e Developsfrom 4-8 weeks of UL

Develops from 5 prominences / processes, with develops
around primitive mouth k/a— stomodeum
5 Prominences/Processes:

@ 00:0035

o Maxillary prominence (paired —one on each side)

o Mandibular prominence (paired —are on each side)

o Frontonasal prominence - (comes from above)

On frontonasal prominence, two ectodermal thickenings
are present are each side k/a nasal placode

Frontonasal Prominence

Maxillary Prominence
Stomodeum
Mandibular Prominence

5 WEEK EMBRYO @ 00:02:42
e Nasal Placode which turns into nasal pit
6 WEEKEMBRYO @ 00:03:47

e Around the Nasal Pit, Frontonasal prominence forms
which forms the horse-shoe thicknening known as
Medial & Lateral Nasal Processes are formed.

e Naso-optic groove is formed which leads to formation of
nasolacrimal duct

Frontonasal Prominence

Medial Nasal Process

Lateral Nasal Process

Eye

Naso-Optic groove
Maxillary Prominence
Mandibular Prominence

Pharyngeal Arches

m EMBRYOLOGY OF NOSE & FACE
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7 Week Embryo @ 000538

¢ Medial migration of maxillary prominence - push medial
nasal processes

INTRA MAXILLARY PROCESS & 000631
* 2 medial nasal process fuse to form intramaxillary process.

Intermaxillary Process

STRUCTURES CONTRIBUTING TO

DEVELOPMENT OF FACE @ oo:10:56

Process Structures formed

1. Frontonasal Forehead, Bridge of Nose, septum

medial & lateral Nasal process

2. Maxillary Cheeks, lateral part of Upper lip

3. Medial Nasal Philtrum, Crest & Tip of Nose

4. Lateral Nasal Alae of nose, Lateral nasal wall

5. Mandibular Lower lip and Jaw

ORONASAL MEMBRANE & o00:12:00

e Separates developingnasal cavity and oral cavity

¢ Breaks down at 7 weeks of intrauterine life and formation
of primitive palate and primitive choana occur.
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Oronasal Membrane

Developing
Nasal Cavity
Developing / o
Oral Cavity EEAD
Tongue
Primitive Choana

Primitive /'

Palate

9 WEEKS: SECONDARY PALATE & DEFINITIVE CHOANA

& 001255

» Secondary palate forms due to fusion of maxillary processes
in the center

» Definitive choana is also formed

e |f oronasal membrane does not break down, leads to
condition k/a choanal atresia

» If palatine process of maxillary process does not fuse
leads to a condition k/a cleft palate

e If the intermaxillary process doesn't fuse with the
maxillary process, leads to a condition k/a cleft lip

Definitive
Choana

Secondary
Palate
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E CONGENITAL LESIONS OF NOSE

CHOANAL ATRESIA @ 00:00:22
e Persistence of Oronasalmembrane
e 1:8000 live births X .
e Seen in hyperthyroid mothers with H/O methimazole Bilateral Choanal Atresia
/carbimazole intake
e U/L:B/L=2:1
« Earlier, Bony (90%)/ membranous (10%)
e Recent, Pure bony (29%)/ bony — membranous mixed
(71%)
e Puremembranous-rare
e U/LChoanal Atresia
No symptoms atbirth

o U/L Nasal obstruction /infection /discharge in later
age

Therefore in B/L choanal atresia, at birth, child suffers
from respiratory distress, presents with cyanosis.

U/L Choanal Atresia

‘?() Previous Year’s Questions

Q. Child pink while crying. blue when silent diagnosis?
* B/L Choanalatresia

¢ Put suction cannula first in mouth, then in nose in
case of choanal atresia. the cannula rotates and

comes back: this confirms diagnosis within few
minutes.

o Confirmation — CT scan

\ll}.

* HLChaanal Atresia Immediate management - Guedel's
o Atbirth, humans are obligate nasal breathers Gronh : g
o After 1 month, we learn mouth breathing rophanngeaairway
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& 00:08:52

GUEDEL'S OROPHARYNGEAL
AIRWAY: @ How to remember

e This willkeep the mouth open and prevent Tongue fall

* CHARGE

Guedel's Oropharyngeal Airway

-

&

Coloboma Atresia of Choana

3

i, 4
H— <
& 00:09:35
MCGOVERN TECHNIQUE of Growth

Genitourinary
Hypoplasia
* If Guedel's oropharyngeal airway not available, put a

nipple with wide hole (k/a McGovern Technique) @ o00:12:18
NASOALVEOLAR/NASOLABIAL
Mc Govern Technique /KLESTADT'S CYST
¢ Non-odontogenic
» Painless, cystic swellings in the area of nasolabial fold
e Treatment-surgical excision by sub-labial approach

@& o00:13:59
DENTIGEROUS CYSTS/
FOLLICULAR CYST
e Develop from unerrupted /partially erupted tooth
e Mostcommon = 3" mandibular molar/maxillary canine

@ 00:10:29 e Collection of dead epithelium
TREATMENT OF CHOANAL e Grows rapidly, hence, some becomes weak and this can
ATRESIA: lead to fractures
¢ Endoscopic excision of Atresia e Surgical TA

@ 00:11:08 o Excision with extraction of tooth
CHARGE SYNDROME: o If not complete —Marsupialization of cyst
* Coloboma Dentigerous Cysts/ Follicular Cyst
e Heartdefects
e Atresiaofchoana
e Retardation of growth
¢ Genitourinary hypoplasia

« Earanomalies
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& o00:16:15

ENCEPHALOCELE & MENINGOCELE

Meningocele - Meninges alone
Meningoencephalocele - Meninges + Brain
Hydroencephalomeningocele - Meningoencephalocele
+Ventricle
Presentatbirth
M/C location: occipital >> frontal
Hydrocephalus, eyeball, tear duct defects & other
neurological defects present
Intranasal mass leads to Nasal obstruction
On examination:
Bluish, soft, pulsatile and compressible swelling
Transillumination test — positive

Imaging: CT+MRI
Furstenberg test :Positive in Encephalocoeles

wrimagingrCT + MRI

e Mass increase in size of coughing, sneezing, pressing
jugular vein, because mass is in direct communication
with cranial cavity.

NASAL GLIOMA (NASAL GLIAL & 0021:02
HETEROTROPIA, GLIALHAMARTOMA)

 Non-compressable swellings

e Furstenbergtest: Negative

e Transillumination test: Negative

+ Classification:
Extranasal (60%) — subcutaneous bridge of nose
Intranasal (30%) —superior nasal cavity
Mixed (10%) — subcutaneous tissues and nasal cavity
(large lesions)

¢ CT+MRI

s T/t—Excision + repair
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ANATOMY & DISORDERS OF

EXTERNAL NOSE

HOW TO DETERMINE DIMENSIONS & oo:01:25
OF NOSE
¢ Front profile
o Nose Occupies
© Length: Middle 1/3” of face
o  Width: Middle 1/5" of face
o Lateral profile
o Goode Ratio=
o Ideal:0.55-0.6

Nasal height

Nasal Length

Nasal Length
Tip Defining Vertical
Point Alar-favial
Alar-facial
| groove
Nasal Hight
EXTERNALNOSE @ 00:03:54

e Upper1/3rd
o Bony, formed by nasal bone supported by frontal
process of maxilla

Nasal bone

- B
L

Frontal Process of Maxilla

¢ Lower 2/3rd - Cartilaginous (3 paired & 1 unpaired)
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Lesser lateral
Cartilage

Lower lateral
(Alar) Cartilage

NASAL CARTILAGES & 0004:40

> Paired cartilages
— Upper Lateral cartilage
— Lower Lateral/lesser Alar cartilage
— Lesser Lateral/lesser Alar cartilage
o Unpaired cartilages
— Septal/Quadrilateral/ Quadrangular cartilage
Alar cartilage

Medial Crus

Spetal Cartilage

e Alar cartilage has 2 parts:
o Lateralcrus (forms Ala of nose)
o Medial Crus of Alar Cartilage forms Columellar Septum
¢ Main Component of Ala of Nose is Fibrofatty Tissue
therefore, Nose piercingis preferred at ala of nose

INTERNAL NOSE VALVE
& 00:08:05
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» Crooked Nose/C —shape deformity

Nasal bridge is deviated buttipisin the center
Rx - Rhinoplasty

Internal Nasal Valve

Crooked Nose

\

7
Extenal Nasal Valve

« Nose has 2 valves

External Nasal valve—formed by ala & nasal septum
Internal nasal valve-Formed by lower end of upper »
lateral cartilage and nasal septum

— Responsible for 50% of nasal airway resistance
— Angle b/w lower and upper |ate

Nasal Hump
Bony and cartilagenous

Rx: Reduction Rhinoplasty
e g ral cartilage and nasal . " Rediicton
septumshouldbe >10-15 asa ump Rhi
: inoplas
— <10-15°- Nasal obstruction prkLy

ﬁ Important Information

507 of Nasal Airway Resistance is due to Internal

Nasal Valve
To check if nasal obstruction is d/t internal nasal valve q
collapse, Cottle's test is used
Procedure i
— Keep fingers in cheek of patient & pull them laterally. If — =

the obstruction is d/t internal nasal valve collapse,

airway will open up ¢ Saddle Nose

Dorsum has collapsed inside

DISORDERS OF EXTERNAL NOSE Rx-Augmentation Rhinoplasty

X
e Deviated Nose g

J 00:13:33
External deformity, not deviated nasal septum
Rx - Rhinoplasty Saddle Nose

Augmentation
Rhinoplasty

Deviated Nose

Rhinoplasty

¢ Rhinophyma/potato tumors
MC seeninmales, 35-40 years.

Associated with long standing Acne Rosacea
(Pilosebaceous ductis blocked)
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Benign hypertrophy of sebaceous glands — Presence
of lobulated mass

Not a tumor (No hyperplasia), cosmetic problem

Rx: TOC- CO, laser Dermabrasion

Rhinophyma (Potato Tumor)

? Previous Year’s Questions

Q. Which does not drain into middle meatus? (JIPMER

RODENT ULCER (BASAL CELL 3 00:23:08 Dec 2019)
CARCINOMA) A.Frontal Sinus
o MCmalignancy of the skin B. Maxillary Sinus
e Sunexposed Areas (UV-Brays) C.Posterior ethmoid
e Morecommonin fair people D.Anterior Ethmoid

e Face, Dorsum of hands (MC location)
Locally invasive malignancy, Distant metastasis is
rare
Age: 40-60yrs (M=F)
Can presentas a “cyst/papulo-pearly nodule / ulcer
with rolled edges

Rx: Wide local excision
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Introduction @ 00:00:20

Nasal Cavity

Roof Cribriform Plate of Ethmoid

Nasal Septum
(Medial Wall)

Posterior Choana

Boundaries of Nasal Cavity
¢ Roof: Cribriform plate of Ethmoid (thinnest bone)
e Floor:Hard Palate
o Anteriorly: Maxilla
o Posteriorly: Palatine bone
e Medial wall: Nasal Septum

LATERAL WALL OF NASALCAVITY & o00:01:57
e Has 3 flap like structures
o Superiorchoana/turbinate
o Middlechoana/turbinate
o Inferiorchoana/turbinate

Coronal cross section of Nasal Cavity & 00:02:43

¢ Inthe centre of nasal cavity, Nasal Septum present.

e 3 flap like structures seen is known as
Turbinate/Concha

e Parts below each turbinate k/a meatus
o Inferiormeatus (Largest)
o Middle meatus
o Superior meatus

m ANATOMY OF NASAL CAVITY

w‘

Nasal
Septum

Superior Conchal/ Turbinate
Superior Meatus |

Middle Concha/ Turbinate
Middle Meatus

Inferior Concha/ Turbinate

Inferior Meatus

Nasal Cavities

o Sometimes 4" turbinate is present k/a supreme
turbinate therefore, space below it (spheno
ethmoidal recess) now k/a Supreme meatus

Lateral Wall of the Nose @ 00:03:43

e Presence of hairon anteriormost partk/a—Vibrissae
e Actasfilter

NASAL VESTIBULITIS

Nasal Vestibulitis

Any Furuncle in nasal vestibule

Presents with Pain & swelling (Red & Hard), Abscess

MC causative organism Staph aureus.

Rx: systemic Antibiotics (Oral/IV) & Analgesics.
Systemic antibiotics are given to prevent risk of
Cavernous Sinus thrombosis
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DANGEROUS AREA OF FACE o L-Laterally
o D -Downwards

» Dacryocystorhinostomy is done for chronic
dacryocystitis, NLD obstruction.

« Patientcomes with complaints of excessive Epiphora.

* InDCR, New NLD opening is made in middle meatus.

» DCR 2ways: Open DCR, Endoscopic DCR.

e Endoscopic DCR preferred therefore gives no scar on

Cavernous

Ophthalmic
Vains

Infra-orbital face

vein * NLD syringingis also done for NLD obstruction

Facial vein @ How to remember
Pterygoid Plexus of veins ¢ NLD:I(N)LD
Deep facial vein 0
Anterior Ethmoidal Nerve Block 2004

 Areabetween upper lip & lower part of nose. e Given while doing Rhinoplasty, Nasal bone fracture
 Veins drain into cavernous sinus through pterygoid reduction, external nasal procedure to decrease the

plexus. pain.
e Infection of this area causes cavernous sinus

thrombosis.

o Direct communication

o Blood supply of face is high- Chances of infection
travellingis high
o Direction of flow is towards Cavernous sinus

i} Important Information

e Veinsdohave Valves

0? Previous Year’s Questions

Q.Choose procedure done in following givenimage ?
(AlIMS June 2020)

00:13:18

NASOLACRIMAL DUCT (NLD) L) & Vidian nerve block
¢ Opensintoinferior meatus through valve of Hasner B.Frontal sinus trephination
* Directionof NLD C.Anterior ethmoidal block

o N-Inwards D.NLD Syringing
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OSTEO MEATAL COMPLEX (OMC) @ 00:27:38

MEDIAL WALL/NASALSEPTUM
e Has3parts
o Columellar septum is formed by Medial crus of alar
cartilage
o Membranous septum
— Septal piercing
— Nobone &cartilage
o Septum proper 7 bones (4+3)

| Frontal Sinus

1. Nasal Spine
of Frontal

Nasolacrimal \
Shuat Maxillary
Sinus
3. Perpendicular Plate
¢ Presentin middle meatus of Ethmoid
e 3sinusesopen /5 1
1. Frontal ' 5. Rostrum
2. Anterior ethmoidal \ 9 Spbano
3. Maxillary sinus 4. Vomer
« Infection/Mass will block all 3 sinuses
BONY ANATOMY OF LATERAL & 00:23:48
WALL
¢ Containstotal 8 Bones (4+4)
' 8. Bones of lateral wall = 4 +4 G 00:33:08

Bony anatomy of Nasal Septum
e First 4 PNS Bones:
o Nasal spine of frontal bone
o Perpendicular plate of Ethmoid
o Rostrum of sphenoid
o Crestofmaxilla
e 3bones
o Nasalbone
o Crestof palatinebone
o Vomer
— Vomer- exclusive to nasal septum
— Lacrimal & inferior turbinate — exclusive to
lateral wall

Frontal bone

Ethmoid bone

Sphenoid bone

Maxilla

Nasalbone

Inferior Turbinate: Individual bone
Palatine bone: L shaped

Lacrimal bone

0O 0 0 OO0 0 0 O
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E PARANASAL SINUSES ANATOMY

CORONAL CROSS SECTION OF THE NOSE

AND PARANASAL SINUSES @ 00:00:52

Frontal

e Bulla Ethomoidalis is most consistent cell of ethmoids

o ltbelongto Anterior Ethomoidal air cells
o Drainsinto Middle meatus.

L

ﬁ Important Information

e Middle meatus : Maxillary Antrum, Frontal Sinus.
Bulla ethmoidalis
o Thistogether known as Osteomeatal Complex.

e« Others Anterior ethmoidal cells in relation to Bulla

@ How to remember

OMC

Uncinate process
o Flap like process
Part of ethmoid bone

(o}

(o]

narrow k/a ethmoidal infundibulum

o Maxillary Sinus Ostium is present at the lower end of

ethmoidal infundibulum.

Ethmoidal infundibulum ends at 2-D plane b/w Bulla

Ethmoidalis & Uncinate process k/a Hiatus Semilunaris

Makes drainage pathway of axillary sinus long &

121

Ethmoidalis
o Suprabullar cells - superior to bulla ethmoidalis
o Infraorbital cells / Haller cells — determine the severity
of sinusitis as their presence makes ethmoidal
infundibulum narrower which results in blockage
o Agger nasicells
— Anterior mostcells of ethmoids
— Presentanterior to Bulla Ethmoidalis
—» Present in close approximation to lacrimal bone &
lacrimal sac
— Endoscopic DCR is done by identifying agger nasi
cells
o Cell above the Agger Nasi, that blocks the drainage of
frontal sinus is called Frontal Cells.
— There can be one or more Frontal cells.

ONODI CELL @ 00:22:54

s Itis one ofthe Posterior Ethmoidal Air cells

o Alsothe Posterior most ethmoidal air cell

» Liesinclose proximity to sphenoid sinus

s Lies lateral to sphenoid sinus i.e. 1.5 cm behind the
anterior wall of sphenoid sinus

« Has optic nerve in it, patient can land up into blindness
during sphenoid surgery therefore, identification of Onodi
cell is must be done by CT Scan before performing Sinus

surgery.

@ How to remember

« ONODI-OPTIC=00

? Previous Year’s Questions

Q. Optic nerve injury following sinus surgery is due to
removal which ethmoidal cells?

A.Haller cell

B.Aggernasicell

C.Onodicell

D.Bullae Ethmoidalis
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« Allthe cells are not present alwaysin an individuals. » Kuhn's classification- 4 Different types of frontal cells

« Bullaethmoidalisis the most consistent cell of Ethmoids o Type | frontal cell- Single cell above Agger Nasi In the
frontal recess

Identification of the cells @ 00:25:35 o Type |l frontal cell- Multiple cells above Agger Nasi In

the frontal recess
. Type lll frontal cell/ Supraobrbital cell - Into the frontal
sinus. above the orbit, secretions can block the frontal

sinus
, Type IV loner cell / satellite cell- Single isolated cell in
the frontal sinus

NCCT Scan of PNS

f? Previous Year’s Questions

Q. Identify the structure marked as "A” in below
picture? (AlIMS Jun 2020)

Frontal Sinus
infundibulum

Bulla Ethmoidalis
Agger nasi
ConchaBullosa
Fossa ethmoidalis

Frontal Sinus
ostium

SO ®r

Frontal rocoss
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AGGER NASI @ 00:40:55 Supra Agger frontal cell

» |fsupraagger cells goesinthe frontal sinus

Agger Nasi

-
1)
g

e Supraaggercells

> Cells above Agger nasicells
Canbe single or multiple
Allin the Anterior wall of Drainage pathway.

Type 4 frontal cells

l»l
.s%%
e ‘7;'
]
. -
b A S NG 30

@y 00:45:18

Supra Agger Cell

Bulla Ethmoidalis
e Suprabullarcell
Lies above bulla ethmoidalis

Liesin posterior wall of drainage pathway

&3 00:46:05
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Suprabullar Cell

FRONTAL-SINI e TREPHINATION @ 00:49:55

e Makingopeninginfrontal sinus
e Supraorbital and Supratrochlear nerve must be intact
e Assistsin
o Locatingthe frontal sinus pathway
o Endoscope insertion to assist opening frontal sinus by
drilling from below and vice versa

SPHENOIDAL BONE & o00:53:31

e

Vidian (Pterygoid) Canal
Plerygoid
Process

e Structures passingthrough Foramen Ovale

(0]

» M - Mandibular Nerve (V,)

A - Accessory Meningeal Artery
L - Lesser Petrosal nerve
E - Emissary Vein

@ How to remember

MALE

o Structure passing through superior orbital fissure

Trochlear Nerve

' I
Optic Nerve
k

Oculomotor Nerve
(Superior division)
A

& Superior Ophthalmic
Vein

Nasoailiary Nerve |

Lacrimal Nerve

Frontal Nerve

Trochlear Nerve (CN 1V)
Superior Opthalmic Vein

5 Superior division of occulomotor Nerve

Abducens Nerve (CN VI)
Inferior division of Occulomotor Nerve
Nasocilliary nerve
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@ How to remember

e OPTIC-0,C

{} Important Information !

Coronal View Axial View
| « OPTIC CANAL - 3nerve
| Opticnerve Onodi cell
Opthalmic nerve o Optic nerve presentin th dicell
Centralvein of Retina P ————————

o [tlieslateralto sphenoid sinus

e Optic Canalisinthe L Wing.
L e v e'” sl 4 = While surgery, have to be careful that optic nerve must

not to be damaged.
@ 01:04:48 ;

SUPERIOR ORBITAL FISSURE ! Previous Year’s Questions
SYNDROME &
« Isalsoknown as Rochon-Dubigneaud Syndrome Q. Optic nerve injury following sinus surgery is due to

o M/Ccauseistrauma \ removal of which ethmoidal cells?

> Ophthalmoplegia (JIPMER May 2018)

> Ptosis A. Haller cell

o Proptosis d/t involvement of B. Aggernasicell

. Fixed dilated pupil (CNIILIV, VI, V.) C. Onodicell

o Lacrimal hyposecretion D. Bullae ethmoidalis

» Eyelid or forehead anesthesia

. Loss of corneal reflex / SPHENOID PNEUMATIZATION @ o01:16:01
ORBITAL APEX SYNDROME: JACOD
SYNDROME @& o01.06:22
e Causes

o Inflammatory, infectious causes, tumors etc
o Involvement of optic nerve- main differentiator

i
Conchal P " Sellar
(Least Common) Sidere’ (Most Common)

o Types
» Conchal pneumatization [Least common, 1-4%)]
o Presellar pneumatization
o Sellar pneumatization [M/c, 54%)]
o Mixed pneumatization [2" M/c] [27 %]
¢ Clinical significance
Pituitary gland surgery can be done through
endoscopic approach by breaking sphenoid bone

& 01.07:46 Quickers, safer and has less complications
Sphenoid Sinus ' Incase of conchal pneumitization
¢ Optic nerve lies in the lateral wall of sphenoid sinus —» Specialdrillis needed
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—» Experienced surgeon is required

—s Take care of not to damage optic nerve and ICA
—> More timeis required

— More chances of complications

CAVERNOUS SINUS & o121:21
Cavernous Sinus
Cavernous Sinus  Optic Chiasm Hypophysis

Sphenoid Sinuses

e Onlysinusthrough which artery and nerve passes
e Hastrabeculae
e Cavernous Sinus thrombosis can occur d/t spread of
infections through 