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BAS I C S O F EAR ----- Active space -----

Introduction 00:00:40

middle
external eor eor nner ear

: @—» Internal acoustic meotus
Pinno. f

externol a\udl%org
canal

gustochian tube

Parts of the gar

Porte of the eor
|
v v v
extermnol ear middle ear Inner eax
l | (B4R loburinthy
{ ! } { y 15
Pinno. external Tfjmpcmic 2 ossicles ¢ custochion Tube ; }
Auditory Canal  mMembrone  * malleus  (connection b/W  membronous gony labyinth
* Incus middle ear § labycinth
* Stopes phargnx) (nner sac-like
v structure)

Air enters while
brecﬁ:hing

Proper mobih’cﬂ of
the ossicles

medial 4o Inner ear @ Brain (Cronium.

Bose of Skull : Separates inner ear Lrom the brain.
* Internal Acoustic Meotus ¢ Opentng which connects inner eox to brain.

Locadion of ear : Tunnel in the temporal bone.
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- Active space - leémporal Bone and Its Parts 00:05:45

Zﬂgomodcic process

Parts of temporal bone
Parts
|
! v v s
Squamous Petrous Tympanic Styloid
port port part part
Super%ciahﬂ | J Deeply
v
Mastoid part

Petrous Part :
N Pﬂrmid—lilﬁe bone.
* ‘Petrous’ : RocKlike.

Squamous
Petrous

Contents : middle ear and inner ear. I PN Mastoid
walls
| Ports ¢ Inner view
' | )
Anterior Posterior Bose
slant slant Gorms Sloor of
middle £ inner ear)
Parts Forming external gar :
Wwalls
I
' ! }
Superior Posterior  Anterior § Inferior
Squamous mostoid Tympanic

port port part
Tampanic
part external ear
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Basics of Ear - 3

Routes of Infection Spread : Superiorly (Roof) 00:11:45

Dorello’s Canal (4)
meckel’s Cove (3)
Arcuoke eminence (3)

Tegmen Tympani ®

Internal Acoustic meatus ()
Sigmoid Sinus

Jugular Foramen (&) _’
. e
Anterior § posterior slant
Infection reaches bose of skull.
Anterior Slant :
l. Tegmen Tgmpani :
* Roof of middle ear.
* Separotes middle ear from middle cranial fossa. (temporal lobe).
* Infection reaches temporal lobe — Temporal lobe abscess.

a. Arcuote eminence :
* Bulge in roof of Inner eav.
* Produced '05 Supexior Semicirculor Canal (830).

S3C dehiscence :
* Bone thin or 9oping;
. SiBni%cance : Rise in Intra—Cranial Pressure

'

Stimulodes inner eaxr

Inner eox Sﬂmp’roms
2. Meckel's Cove

* Depression containing Gasserian gangfion (Smwgiion of CN V).
* Here CN V gives 3 branches.

|
v v v

Oph-'chalmic maxihourg mMondibulor

ENT « v1.0 - Marrow 8.5 - 2026
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----- Active space -----

Signi%cance : Infection reaches petrous apex

Involvement of CN Vv

.

Retro-orbital pain with ear s5mp’coms
4, Dorello’s Canal ¢
* Precent ot Pe’(rous apex.

* CN WV posses.
Signi%mnce : Petrositic — gox oomp]ain’cs + Diplopia enN W Supphes loteral rectus).

Posterior Slant :

S . Internal Acoustic meatus (AMD :
* Connects inner ear to posterior eraniol fosso.
* Nerves passing : CN VIV § CN VI,

ot
* CN VI — Posses ’enrough eor —» Gives branches in ear —= exits ’chrough

shjlomtoid foramen —» Supplies Loce.
®* Acoustic neuromao. spreads in&faero[niahlj ’chmugh 1am.

/ Y

Upper pole of tumour Lower pole of turmour
v v
CN V, VI involvement CN 1, X, X| involvement

b. Jugular Foramen :
At the junction of petrous and occipital bone.
Structures passing :
* CN IX
* CNX
* CNXI
* Jugular bulb

6o 1o Sloor of middle eavr.

Sigmoid Sinus :
* Forms posterior boundary of mastoid,
* Sigmoid sinus —= Jugular bulb —» Internal jugular vein (LV).
* Significance : Infection of mastoid/ear

S‘ngmoid sinus thrombosis

.

WV thrombosis

ENT = v1.0 » Marrow 8.5 « 2026



Routes of Infection Spread : Inferiorly (Floor) & Anteriorly

Basics of Ear - 5

00:24:50

ln?eriorlg (Floon) :

Infection reaches base of skull.

S{BIOmas’co‘\d Foramen :
* Present between styloid process g moastoid,
* Involvement causes facial nerve polsy
* Significance :
Otitis externa

'

Spreads Via Joor

'

Skull base os%eornaeli’ris

Jugular gulb :
* Lies in the Sloor of middle eay.
. eigni?xmnce :

- Tumors of jugular bulb project through Sloor 6% middle .

Anteriorly :

Internal Carotid Artery (e ¢
* Reloted o anterior wall of middle § inner ear.
* Course : Cervical part of ICA

'

enters into foramen of carotid canaol
l

v
Runs horizon’cahﬂ oS pe’«ous poch ot \cA

'

exits -‘r.’r\rough oPening in carotid canal
enters covernous sinus to become
coNernous par'c

Note :

High Resolution CT scan : Best in\res’riga’don
for conditions of middle ear § temporal bone
Sroctures.

ENT - v1.0*

S%Bloid process

-Jugular foramen
5{‘5!omas‘r0id

Squamous part
Tympanic bone

mostoid Par’c

foramen

gase of skull

Sigmoid sinus Jugular bulb

e external carotid
or{'erbi ar’terg
internal carotid
ar’cer:j

Internal carotid arterﬂ

HRCT
Marrow 8.5 = 2026



CLINICAL EMBRYOLOGY AND ANATOMY OF INNER
EAR:PART 1

Inner ear Mbgr‘m’th) ;

* Ports : Membranous and bontj Iabﬂrin-kh.
* membranous '.abt:jrin’c’m

Bony labyrinth

Perilymph

S5 mmnnua
o. Closed sac-like structure Rlled with fr—"Frsmbh
endolamph.
b. Contains endolﬂmph ond sensory end organs
ot hearing and balance.

Basic structure of inner ear
* eony '.abﬂrin‘t'n * Has openings to connect inner ear to middle ear and brain.

Membranous Labyrinth

00:06:08
Embrgolgaa :
Developmen’c :
* Speciolized area. of surface ectoderm oveﬁﬂ'mg the hind brain.

* Stages : Otic placode —» Otic pit — Otic vesicle —» Ou’cpouchings from otic
vesicle — membronous |0ub\ljﬁﬂ’fh.

Endolymphatic
SAC

Otic plocode Otic p‘rt

Otic vesicle

surfoce

ectoderm
Hind,
broin

Development of membronous '.abarin’c’n
Parts :

The 2 semicircular canals open into utricle -through S oPenings.
Crus commune (Common opening

between superior and posterior
semicirculor conals)

» Superior semicircular canal (830)

Posterior semicircular canal (PSC)
Loteral semicireular conal Lac)

Endolﬁmpm%ic Soc ¢
* Formed from ducts of saccule
utriculosacculor duct and utricle.
buctus  « apbgorbs endolymph.
reuniens
ArA cochlear duct «— Scala

medio.

membranous labgrint’n
ENT » v1.0 - Marrow 8.5 » 2026



Clinical Embryology and Anatomy of Inner Ear : Part 1 - 7

----- Active space -----

» For rototional

Senses low
T ¢ ocCelerotion
Bony pyramid d requency
around which 4 sound
the Scalo. medio e s * Linear
tokes 2.715/45 ; b accelerotion
turns. * Heod tilt
Osseous Spiral Lamina * gravitotional
movements
Osseous Spiral Lamin
Cochilear
Senses hig'n nerve
mMembranous labyrinth frequency o Sensory
sound —— _ organ of
Organs of hearing ond bolance )
Note : "
* Al of membranous \abgrint‘n except organ of Corti help with balance.
* Hearing loss + Imbalance —» Indicative of inner ear pod‘no'.oaﬂ.
Bony Labyrinth 00:18:18
‘ambm :
* Development : From mesoderm blj enchondral ossification.
* g¢nchondral ossification : Cartilage develops into bone.
Parts :
Duro. » Semicirculor
moter conols
Oval window
i
&ndo]gnfha & vestibule — Part around
= utricle and
soccule
Vestibular Prom0n+or5
ogueduct Round window
El\ip’dcai recess Spherical recess
(poxrt around udricle) (part around saccule)
Scolo. {Bmpani
: » Seolo medio
Arcuote eminence : Helicotrema. :
* eulgeofssCok  Connects scola Divides labuyinth into
bose of skull vestibuli and scola vestibuli (above)
* Absent in superior ’t}jmpani vestibuli Sr BN {Hmi
semicircular canal (below)

dehiscence sandrome Bony | abﬂri it

pose of Skull
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Connections Between Middle Ear and Inner Ear 00:25:40

Oval Window :

eay.
* Function : Tronsmits sound o scala vestibuli

(movement of stapes couses vibration in scalo
vestibuld.
* Abnormalities :
~ Otosclerosis : D/t fixation of footplate of stopes.
= Vertigo : Hypermobility of footplate of stapes — Stimulates maculoe in
utricle and saccule.
- meniere’s disease C‘éndo\gmpha’cic hydrops) : T in endolymph —» Dilatadion
of utricle and saccule — Close proximity with footplate —» Stimuloted —

Oval window and round, Window

imbalance/ vertigo.
Round Window :

* Covered bﬂ Malleus  Incus Stapes . OPPOSH'G
Secondari,j movement from
’rﬂmpanic vibrotions couse
membrone shearing oction.

nec . * This stimulotes

- - {be the orgon of
middle i corti in the
scala. tympani. %&% oeene. I N b scalo. media

* Function :Transmission
of sound.

* Clinical signi‘?\cance : Sound fronsmission : Inner ear
. Cochlear Implant (Artificiol sense organ of hearing :
- tlectrodes passed through : Round window.
- Replaces : Orgon of Corti.
- Ploced in : Scalo #Bmpcmi
- Stimulates : Cochlear nerve (8" nerve).
3. drugs (Gentamicin, steroids) are injected through the round window.

* Oval window is not preferred for passing of electrodes in cochlear implant.
* glectrodes passed ’chrough oval window —» Stimulate vestibule — Utricle and
saccule stimulated — Verﬁgo.

ENT » v1.0 « Marrow 8.5 « 2026



Clinical Embryology and Anatomy of Inner Ear : Part 1 - 9

Connections Between Inner Ear and Brain 00:40:05  _____ Active 8pace -

I. Internal acoustic meatus (passage for 77, 8" eranial nerves).
a. Cochlear aqueduct (Transters CSF into inner ear for perilymph production.

endolymphadic Sae ¢emiairculor ¥
Bose of Skull Canals
endosteal Layer
of Dura.

I‘andoiﬂmphoﬂﬂc Soc

vestibuloar Aqueduct | *

+|cochlear Aoueduct|  iscation
Soccule
Scalo Tgmprmi
Scalo. Medio

Utricle—3

Duro.Moter  Ductus Reuniens
Sealo. Vestibuli =
Brochnoid moter

h

Helicotrema. :
Pio. Moter ¥

Brain Cochlear ogueduct

Clinical Siﬂni%cqpqe :
* Spread of infection $rom brain fo inner ear or vice versa.
(meningitis <> Labyrinthitis).
* Pokient with meningitis — Recovered —» Do BERA before discharge (Brainstem
evoked Response Audiometryy.
(Child > adult since hearing loss in a child needs early intervention and hearing
rehabilitation).

Identification of Semicircular Canals :

* Loterol semicirculor canal goes in lokeral direction.
* Crus commune: Con be used to iden’c‘x-?—}j posterior ond superior semicircular
conols.

* pPocterior semicircular canal can be identified with the lateral semicireular canal

bisechng it.

AMFULI.&

DUCTUS
DOLYMPHATICUS

PsL Semicirculor canals Semicirculor canals

ENT - v1.0 - Marrow 8.5 - 2026



Active space -—- Congenital Abnormalities

00:48:15

Inner ear development : Fully complete ok 40 weeks (s monthe) of intrauterine lite.

Superior semicirculor canal Soccule
Loteral semicirculor conal Scalo. media
Posterior semicircular canal -
Utricle =
Endo'.ﬂmpho&ic soce -
> Pars superior
> Pars inferior

—— : Developed from pars superior
— ! Developed from pars inferior

mMost congenital anomalies occur due to defect in pors inferior as pars inferior

de\.'eiops loter.

* m/e congenital abnormality,
&cheib losi
e apasia Defect : Saccule + Cochlea.,
mondini aplasio. Cochlea has only 1S turns.
Alexander aplasio. Defect in basal furn of cochleo.

) y * Complete absence of bonﬂ ond membrancus Iabarin’th.
m

el apnst:. | o Nistiie A Sor codtlenr mplont.

ENT * v1.0 - Marrow 8.5 - 2026



- 1

CLINICAL EMBRYOLOGY OF EXTERNALAND - Active space -----
MIDDLE EAR
External & Middle Ear Development 00:00:30

% De\feloping fetus ¢ Has b branchial arches of which sth arch disoppears.
* gach arch ! Has ectodermal (Outside) § endodermal (inside) lining,

Cleft
(ectodermal dip)
Pharyngeal i
arches - Mesoderm
- Endoderm
- [Ectoderm

Hillocks of His :

* © mesodermal thickenings : Around I* cleft.

* Fuse to form : Pinna. (Single elastic cartilage).
- I* arch — Development of tragus.
- @™ arch — Rest of the pinno.

Developmental Disorders :

eranchiol orches

Hillocks o Hig Srialfpash of g

* m/C site: Root of helix.

Preouriculor sinus

erux of helix (st orch
derivative)
* Fusion defect of the maltormed/ Absent pinna.
ouriculor tubercle. underdeveloped pinna.

Anoctiol

ﬂccessonj ouricle tdgs

microtioo

ENT -+ v1.0 - Marrow 8.5 - 2026




12 Ear

mManagement of microtio/Anotio. :

Pinna. reconstruction ¢
* KA o‘coplas{-ﬂ/ pinnaplasty,
* groft used : Costal Rib) cartilage.

* Not done before 6 years. A
' ) : , WI
- Opposite pinna. reach adult size '
bﬂ b years —» Reference for
. . - - gr
S\ijm etrical reconstrucion: Pinna. reconstruction  Pinno. car’niage amework

- Costal cartilage attain full development, only by G yrs.

&one anchored hearing aid GAHA) :
* Indication : Patients who cannot afSord
surgery but hearing needs 1o be
Sowved,
* Use : Congenital or external abnormalities of
pinna. or external auditory ecanal €ao).

external Auditory Canal (BAC) : \ BAHA

* medial extension of the I phour-jngeod cleft.
* ot birth : Onhj carﬁhcxginous part present.

* external acoustic meatus : Develops Lrom I arch,

Collaural fistula. :
* Connection b/w neck and external
audi’corij canal.
* I cleft developmental abnormality,
* Fistula: a openings
- &xternal opening : B/w angle of
mandible § sternocleidomastoid.

- Internal opening : Floor of
external aud&orij canal.

Collowral fistulo.

- CJosehj reloted to the focial nerve.
' mano.gemen’c :
Repeadted infection : excision of fistula. tract Cmo% injure facial nerve).

ENT = v1.0 » Marrow 8.5 -« 2026



