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BASICS OF EAR
Introduction 00:00:40
~ Middle
External ear ear |nner ear
: t Internal acoustic meatus
Pinna

External auditory

canal
Tympanic membrane EUStaChian tube
Parts of the gar
—— Liii = ;7 = |
I )
Khanan] 3@ @omail.com middle ear Inner ear
| | el
: KA laburinth)
- v )’ v v LS
Pinna. external T 5mpanic 3 ossicles : eustoachion Tube ‘ %
Auditory Canal  Membrane  * Malleus (connection b/w membranous  Bony labyrinth
* Incus middle ear § labyrinth
* Stopes phar5n><) (rner soc-like
l structure)

Air enters while
breod‘r\'\ns
Proper mob‘\l‘rta ot
the ossicles

medial 40 Inner ear : Brain (Cronium).
Bose of Skull : Separodes inner ear $rom the brain.

\%&emal Acoustic Meodus : Open’ms which connects inner ear to brain.
LBcation of ear : Tunnel in the temporal bone.
e

] Fee

TemporoJ gone
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PETROUS PART
P&ramid—-l'\lﬁe bone.
‘Petrous’ : RocKlike.

Tgmpanic
Contents : middle ear and inner eavr.
Walls
; | ;
Anterior Posterior Base
slont slant Borms Sloor of

middle § inner ear)

PARTS FORMING EXTERNAL EAR

T Walls
|
' v v
supjr‘\or Postfr'\or Anterior 3 Inferior
Squamous mastoid Tympanic
par’c pour’c par’c
T}jmpanic
part

Parts : Inner view

extermal ear




Basic of Ear |

Routes of Spread of Infection 00:11:45  _____

Dorello’s Canal (@)

meckel's Cave (2)

Arcuoke eminence ()
Tegmen Tympani ®
Intemal Acoustic meotus ()

Sismoid sinus
Jugular Foramen ()

Anterior § posterior slant

SUPERIORLY (ROOF)
Infection reaches base of skull.

Anterior Slant :

l Tegmen Tijmpan‘\ :
* Root of middle ear.
* Separates middle ear from middle cranial fossa. (temporal lobe).
* Infection reaches temporal lobe —> Temporal lobe abscess.

a. Arcuote eminence @
o 6udge in roo? of intermal ear.
* Produced by Superior Semicircular Canol (c30).

Note : 648c85cfee3b03a74e182fab

SSC dehiscence ¢
‘® gone thin or So.p‘\ns.
. S'\Sn'\%cance : Rise in Intra—-Cranial Pressure

|

Stimulodes inner ear

}

Inner eax 53Np&oms

3, meckel's Cove : ,
Depression con’codn'\ng Gosserion Sanghon (Sanghon of CN V).
Here CN V SNes 3 branches.
|
v v )’
Ophthalmic maxi\\ar5 nmoandibular

5 Feedbagk .

i




Ear

Significance : Infection reaches petrous apex @

}

Involvement of CN Vv

|

Retro-orbital pain with ear sgmp’coms

4. Dorel\o’s Canal
* Present ot petrous apex.
* CN VI passes.
Significance : Petrositis —> ear complaints + Diplopia. (CN V1 supplies loteral rectus).

Posterior slant :
S . Internal Aco K ook O?@&lﬁszfab — =

* Connects inner ear o posterior cropL ) ;
* Nerves passing : CN Vil T CN VI =
Note : CN VI\ — Passes through ear —- Gu\/es Fornohes in-ear —-

exits through s’cﬂlomas‘cmd foramen —> Supph S

Note : Acoustic neuroma. sPreads in‘cracranial\5 ‘chrough 1AM,

|
v v

Upper pole of tumour Lower pole of tumour
CN V, VI involvement CN 1%, X, X involvement
b. Jusulour Foramen :
At the junction of petrous and ocCipital bone. = Vg
Structures pass'\ns :
® CNIX
ke &o 1o Sloor of middle eav.
® CN X
' Jugudar bulb
Sigmoid Sinus : '

* Forms posterior boundarg of mastoid,
* Sigmoid sinus — Jugular bulb — Internal jugular vein (WV).
* Significance * Infection of moastoid/ear

}

S‘\Smoid sinus thrombosis

}

WV thrombosis

Feedback




Basic of Ear

INFERIORLY (FLOOR)

Infection reaches BREETENgEg@9mail.com

S’c}jlomas'coid Foramen :

Present between styloid process 3 mastoid,

Involvement couses faciol nerve palsy, Styloid process

Sign’\%cance : Juaular foromen
Otitis exterma S&}j\omas’coid

l foramen
Spreads Via Qoor

!

Skull base osteom\\jeli’cis

Jusular eulb : ==
Lies in the Sloor of middle eav.

Carotid
foramen

Juaular

foramen

saSni%cance :
Tumors o{jugudar bulb project '\‘.hrough floor of middle ear.

 ANTERIORLY |
~ Internal Carotid Artery acw : Base of skull
Reloted 1o anterior wall of middle § inner ear.

Course : Cervicol part of ICA

.

enters into foramen of carotid canal SirgREs
l Occip'\kal
Runs horizon’cal\5 as petrous part of ICA artery

!

exits ’chmugh opening in carotid canal

}

enters covemous sinus to become

covernous par’c

Note :
High Resolution CT scan : Best investigadion
for conditions of middle ear § temporal bone

%ackures.

HRCT



.......... CLINICAL EMBRYOLOGY AND ANATOMY OF INNCX
EAR: PART 1

Inner ear GAb5rinW :

* Parts : Membranous and bon5 Iabﬂrinrth. PR
* membranous labyrinth : i
l. Closed soc-like structure flled with — Endolymph
endol}jmph.
a. Contains endolymph and sensory end organs
khanirfan0392@gmail.com ot hear'\na ond bolance. Basic structure of inner ear

* Bony lab5rin‘ch * Has openings %o connect inner ear 1o middle ear and brain.

Membranous labyrinth 00:06:08

8mbr50|035 :

DeveloPmen’c :
* Specialized area ot surface ectoderm overlying the hind brain.

* Stoges : Otic placode — Otic pit — Otic vesicle — Outpouchings from otic

vesicle — Membranous labyrinth, S

Otic placode Otic pit Otic vesicle >

} Otic Placode

oh KA o
6} ) i

Development of membranous lab5rin’ch

Parts :

Crus commune (Common opening B
between superior and posterior ~
semicircular canals) - g
Lateral semicircular canal (LSC) .ﬁ%i?‘m Y’
Utriculosacculor duct <

» Superior semicircular canal SV

Posterior semicircular canal (PSC)
E.ndolﬂmphakic Soc
* Formed $rom ducts of saccule
and utricle.
* pbsorbs endolﬂmph

AKXA cochlear duct «— Scala
media

membranous Iabarinth

[J Feedback



Clinical Embryology & Anatomy of Inner Ear : Part 1 ﬁ 7

[ > Senses low BRI
_ | "¢l7 frequency deeration
ony pyramid around saurel
which the Scala.<—{Modious]
media. takes a.15/aS E—— & Dy
e acceleration
»* Head ikt

* arovitotional
movernents

Osseous Spiral Lamin
Senses h‘gh

membranous lalbyrinth grz::emg - —>Sensory
khanirfan0392@gmail.com & ) organ ot
T4 Organs of hearing and balance hearing
* Al of membranous lab5r'm’ch except organ of Corti help with balance.
* Hearing loss + Imbalance — Indicative of inner ear pa&holo&\j.
Bony Labyrinth = 00:18:18
anbr50|035
* g£nchondral ossts?\ccxhon C,ar’a\ase develops m’co bone.
Parts : 60n5 Iabgnnth
» SSC
moter
Oval window
‘a\dolgmpho.ﬁc Vestibule = Part around
e utricle and
saccule
vestibulor Pmrnon’corg
agqueduct Round Window
el\ip’dcal recess spherical recess |
(artoround utricle) - (part around saccule)
Scala gmpan‘\
Arcuode eminence Helicotrema. Esala * Sqala:mec:
L4 eulse of SSC ok connects scala Ves’tbu" . .
base of skul vestibuli and ‘ ::;’o‘d:;tbmi
PR BUpEriE R (above) and scala
semicircular canal i (below)
dehiscence sgndrome *5 pa

Bose of Skull
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Connections between middle ear and inner ear

Oval Window :
* Covered bﬁ ¥oo+p\od'e ot stapes

* Function : Transmits sound +o scala vestibuli
(movement of stapes causes vibrodion in sealo.
vestibulD.

* Abnormalities :

a. Otosclerosis : D/t fixation ot footplate of stapes.

b. Vertigo : Hypermobility of footplote of stapes — Stimulotes maculoe in
utricle and saccule.

¢. Meniere’s disease (Endolymphatic hydrops) : 1 in endolymph — Dilatation
of utricle and saccule — Close proximity with footplote — Stimuloted —

Oval window and round window

Imbalance/vertigo.
Round Window :

®* Covered bﬁ Malleus Incus Stapes \?g:tli% " * Opposite
secondary movement $rom
’c}jmpan'\c' vibrations cause
membrane. shearing action

* Connects the * This stimulates
middle ear +o the orgen fm’
scalo thpanL %}Ejé In"?mpggﬁe —

* Function : Scala tympani gt

Transmission ot
sound,
* Clinical Significance :
. Cochlear Implant (Artificial sense of hearing :
~ Electrodes passed through : Round window.
- Replaces : Organ of Corti.
- Placed in : Scala ’cgmpani "
- Stimulodes : Cochlear nerve (8" nerve).

a. Orugs (Gentamicin, steroids) are injected through the round window.

Note :

* Oval window is not pre?erred for poassing of electrodes in cochlear implant.
* glectrodes passed ’chmush oval window —» Stimulate vestibule — Utricle and

saccule stimulokted —» Ver’cigo.

Sound transmission : Inner ear

Ji



Clinical Embryology & Anatomy of Inner Ear : Part 1 - 9 |

Connections between inner ear and brain 00:40:05  ____. Aetive space

l. Internal acoustic meatus (passage For 7", 8™ eranial nerves).
a. Cochlear aqueduct (Transfer CSF into inner ear for perilymph productior.

&ndoBmpho&ie 0 Semi-Circular
ease of skull Canals CSF |Endolymphatic Sac l—\
endosteal Lager .
Vi
iy Utricle estibular Aqueduct b sl
Cochlear Aqued :
r Dura. Moker Ductus Reuniens I deliiear age ok I location
Scala Vesitibull Sachie
Arachnoid mater Scala Tympani
Helicotrema Scala Media
Pio. Moder
AR Cochlear agueduct
Clinical sgn\&cance :
* Spread of infection from brain to inner ear or vice versa. (men\rgrhs >
Labgrm’ch\’c\s)
* Potient with meningitis — Recovered — Do BERA before discharge Brainstem
gvoked Response nudtome’ch). '

Child > adult since hearing loss in o child needs early intervention and hearing

rehobilitoion).

648c85cfee3b03a74e182fab
\dentification of semicircular canals :

* Loteral semicircular canal goes in loteral direction.

* Crus commune: Can be used to ‘\den’d% posterior and superior semicircular
canals.

* Posterior semicircular canal can be identified with the loteral semicircular

canal bisecﬁng it.

CANALIS

REUNIENS

ENDO I-YHPHATIGUS

psc Semicirculor canals Semicircular canals

Feedback




10 ﬁ Ear

_____ Active space - Congenital abnormalities 00:48@

Inner ear development : Fully complete at 40 weeks (S monthe) of intrauterine lite.

| & Derivatives of
Derivatives of pars superior pars e
Superior semicircular canal Saccule
Loteral semicircular conal Scolo. medio
Posterior semicircular canal -
Utricle -
‘ar\dolgmphodﬁc soe -

Endolymphatic =P Superior

SAC > Pars inferior

khanirfan0392@gmail.com

— Developed $rom pars superior
—: Developed from pars inferior

- Defects :

most conseni’cal anomalies occur due to defect in pars inferior as pars inferior
develops loter.

scheibe aplasia. * M/C congenital abnormality,
* Defect: Saccule + Cochlea.

mondini aplasio. ' Cochlea has only IS turns.

Alexander aplasio. Defect in basal tum of cochlea.

michel aplasio. * Complete absence of bony and membranous labyrinth.
* Absolute c/1 for cochlear transplant.

J Feedback




CLINICAL EMBRYOLOGY OF EXTERNAL AND
MIDDLE EAR

External & Middle Ear development 00:00:30

* Developing fetus ¢ Has 6 branchial arches of which st arch disappears.
* 2ach arch : Has ectodermal (Outside) § endodermal (nside) lining,

khanirfan0392@gmail.com Cle™ Boudh
(Betodermol dip) <. (endodermal dip)
Pharyngeal
orches — Mesoderm
— Endodenﬁﬁ, E
— Ectoderm

eranchial arches

Hillocks of His : =
* b mesodermal ’chiclﬁ'eniﬁéé—’f Around 1¢ cleft.
* Fuse to form : Pinna. (Single elastic cartilage).
~ 18t arch — Development of tragus.
- and areh —» Rest of the pinna.

: ; Small part cendins
Hillockss of His erux of helix (st arch
Developmental disorders : derivative)
_ Preauricular Sinus Accessory auricle/tags Microtio. Anotia.
* Fusion defect of the * malformed/ Absent pinna.
ouricular tubercle. underdeveloped pinna.

* m/C site: Root of helix.

Preouriculor sinus

Feedback

Accessory mxricle/‘cags

microtio.




Ear

Manogement of microtio/anctio. : @

Pinna. reconstruction :
* AKA o‘coplastgj/ p'\nnaplas’cg.
* &aroft used : Costal (Rib) cartilage.
* Not done before b years.

- Opposite pinna. reach adult size
by b years — Reference for
35mme’«icod reconstruction.

- Costal cartilage attain full development, only by 6 yrs.

Pinna. reconstruction  Pinno. cartiloge Sramework

khanirfan0392@gmail.com

Bone anchored hearing aid (BAHA :
* Indication : Patients who cannot ofSord
surgery but hearing needs to be
— - soved.
i use’:f(‘;ongem’cal or extermal abnormalities of

BAHA
= FH:A r&h Onl\tj car’cdas\nous par’c present.
"o external acoustic meatus * Develops from I* arch.
Collaural fstula.
* Connection b/w neck and external
auditory canal.

o 1St cleft developmental abnormality,
* Fistula.: & openings
- &xternal opening : &/w angle ot
mandible § stemocleidomastoid,
- Intemal opening : Floor of
extemal auditory canal.
~ Closely reloted 1o the facial nerve.

. managemen‘c :
Repeoted infection : excision of fstula tract (ma5 injure facial nerve).

Collaural fstula

Feedback




Clinical Embryology of External & Middle Ear i 13

TﬂmPQnic membrone: Active space ----- @
* Develops #rom all 3 layers : (Mesoderm, ectoderm,
endoderm. Primitive tympanic cavity
- Clett grows inward and pouch grows outward, Auditory tube
* middle la5€r : Fibrous in nature.
Paloine tonsil
MIDDLE eAR CLEFT Parathyroid gland (inferior)
* eustachian tube + mMiddle ear cavity + Mastoid
Th5mus
ontrum.
* Develops $rom 18t pouch (Aka. tubotympanic recess). Parathyroid gland (Superior)
ultimobranchial bod5

Antrum (Distal most Paﬁ) (Parofollicular C~cells)

Tympanic membrane de\/elo‘pmervt

middle ear coo/i’cg

Z 5 eustachion tube (Proximal
part of tubotympanic recess)

* mostoid antrum : Largest air cell.

tar Ossicles
* Development : Late?‘ﬁ%ﬁ%&&gﬁ‘???ﬁgﬁsﬁ&mh —> entrapment 0% mesoderm of I
ond 3™ arch. —

Auditory ossicles embedded

in loose mesend'!jme

* arch — malleus § incus.
- a““ arch — Stopes suprastructure.
Note:
* Stapes footplate present o the junction of inner ear
§ middle ear.
* Develops from otic capsule (A bony labyrint.

Bdernal ear middle ear Inner ear

wall of
inner ear

external audﬁorg meatal Primitive &Wk\,

gar Ossicles




----- Active space ----- Mastoid 00:1 @

Development :
* Laterol/superficial : Squamous part of temporal.
* medial/deep : Petrous part of temporoll
eoth parts meet o form petrosquamosal suture (Usually disappears),

Development of mastoid v Korner’s septum

Komer's segcum B
648c85cfee3b03a74e182fab
* Persistent petrosquamosal suture.

* Clinical s‘\gni?\cance * Incomplete clearance of disease.

Note :
* medial most wall o antrum : Around IS em deep from sKin surface.

Mastoid antrum :

. L.arses’c air cell. L
Present in deep/petrous part of temporal bone. ‘
medial o medialmost wall of mastoid antrum : Posterior cranial fossa.
Indicadion $or stoppage of surgery during clearance.

Further drilling —- Lead to injury o} posterior cranial fossa.
Mastoid ip —> Develops around & Years.

Note :
* Organ of corti — Completely developed by a0 weeks/s months.
* middle ear and inner eayr comple’cel\lj developed b5 birth.

Feedback




Clinical Embryology of External & Middle Ear i 15

Comparison between fetal skull and adult skull :

> Mastoid tip

T5mpanic membrane seen d‘\recﬂg

(B®er removal of cartilaginous part
of pinna)

Clinical significance == =
Post auriculor abscess in ch\ki <a 5rs
* Incision gjiven : Superior andhonzon’cod (To =
avoid damage to facial nerve exmns \fux ti
stylomastoid foramery. , ’

Post auricular abscess /

khanirfan0392@gmail.com
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16 ﬁ Ear

..... activespace —  CLINICAL ANATOMY AND DISEASES OF PINNI'QD

Anatomy and Applied Aspects 00:00:45
anbrgolo&\j s
' Development
i
v R
I* arch = a™ arch
Tragus ~ Resto® pinna.

khanirfan0392@gmail.com Preauricular Sinus :

* Fusion odononnodi’cg o} auricular tubercles.

e m/C site : Root of helix. Crus of anti helix . Triangular fossa.
L ) i ————Cymba. conchae
Helix : Outer rim of pinna. Scapha. \ i
Lobule : Anti-helix
* Lower part of pinno. Ascending crus of helix
* Site for piercing (safesp. Anti—trogus

Only fat, no cartiloge.
Note : 1§ piercing done on cartilage —> Infection —> Perichondritis.
Antihelix :
®* Haos two cruro.
* Areo. between the a crura : Triansulour fossa.

Scapha ¢ Area. b/w helix and anti-helix.
r-\n’d—‘hragus : Projection on anti-helix oppos‘rke the ’cragus.
- Concha.:
* powl-like area behind extemal Acoustic Meatus (EAM) and in front of anti-helix.
. nscending erura of helix divides it into & parts.
* Superior part : Cymba. conchae.
Incisuro. ferminalis
* Gop between ‘tragus ond helix.
* Devoid of cartiloge.
* Significance : Site of intercartilaginous incision in endawral approach.
Called L,emper{’s incision

}

widens the area. for approach

Feedback




Clinical Anatomy & Diseases of Pinna 17

Note: Active space ----- @

* Pinna.is a single elastic cartilage.
* SKin on loteral side of pinna. : Tightly adherent to perichondrium
©/t lack of subcutaneous tissue).
* In post-aural approach : &jve incision behind pmna — Retract pinna. forward
—> Reach eAM. >y

khanirfan0392@gmail.com 'MciSura terminalis
mastoid antrum :

Location : medial to the pmna. == ;

Significance of mMecgwan’s Jcriuﬁr\:gle— =
* Site for drilling during Sx.
* Avoids injury to sigmoid sinus,
base of skull, and facial nerve.  Sigmoid sinus

Temporal lobe
mMeewan’s
Trio.nSle
Facia] Nerve

mecewan's friongle and important -
structures around Mmastoid

Dorwin's tubercle :
* ptavistic feature.
' Site : Junction of upper 1/3 5 lower a/2" of helix.
* Significance : Used as identification mark.

Darwin’s tubercle

Diseases of the Pinna ' 00:14:00
Perichondritis :
Infection and inflammadion 0% perichondyium,

%peamnce :

& Cortilage : Congested,

(Infection spreads to the whole cartiage).
Lobule : Spared.

W

7 Perichondritis

Feed
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Cause : Injury (Piercing) —> Infection.
m/c Organism : Pseudomonas.
Treatment : Oral C,ipro%oxacin.

Hematoma :

Collection of blood b/w perichondrium § cartilage.

gtiopathogenesis Litedal ] (St
Tr L6588 - Perichondrium
l tissue
Perichondrium rubs on
‘l‘ QS e Cartilage ! Hematoma
L b
eahagi °¥, rlood -
el

mamééﬁ;en&: l. Aspiradion
a. Contour dressing :
®* To pre\/en’c recurrence.

Hematomao,

Aspiroedon Contour dr%s‘ms

® puttons stitched on both sides of pinno.

Couliflower ear :
Complication ot repeoted hematomo.
Irregular shape.
* Aiso known as Boxer’s ear/Wrestler’s ear/Puglistic ear.
Pothogenesis : Cartilage proliferation/
, chondroblost invasion in hemodomo.
Treodment : Plastic surgery (For cosmesis).
Avulsion of Pinna. :
Cowse : Troumo.
mManagement :
* Wash —> Debride —> Reaktach (Microvascular anastomosis).
* £ skin has detached

v

Debridement is needed

Reattoch iar’d\age to the ampu’co@ced stump
6ur5 car’d\age into retroouricular skin pocHe’c
(Survival of graft is 1D

CowuliSlower ear/Boxer’s ear

648c85cfee3b03a74e182fab

Avulsion of Pinna






