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Instructions

e Notes are to be used in conjunction with Marrow videos.

Please note:

e The information in this book has been printed based on the transcript of the Marrow videos.
This book has to be used in conjunction with the Marrow videos and not as a standalone
material.

e The information contained in this book is for educational purposes only. The content provided is
not intended to substitute for professional medical advice, diagnosis or treatment.

e This book cannot be sold separately. It has been made available to only select eligible users who
have an active subscription to Marrow videos.

e The text, images, slides, and other materials used in this book have been contributed by the
faculty, who are subject matter experts. We have merely reproduced them as video transcripts in
this book.

e The notes have been consciously designed in a way that is concise and revisable. To ensure this,
we have intentionally added only the most relevant modules and images that are needed for you.

e Reasonable care has been taken to ensure the accuracy of the information provided in this book.
Neither the faculty nor Marrow takes any responsibility for any liability or damages resulting from
applying the information provided in this book. ’

All Rights Reserved

No part of this publication shall be reproduced, copied, transmitted, adapted, modified or stored in any form or
by any means, electronic, photocopying, recording or otherwise.
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BASICS OF EAR ----- Active space ----- ‘

Introduction 00:00:40

Middle
External ear ear Inner ear

& Internal acoustic meatus
Pinna’

External auditory

canal
Parts of the ear
Parts of the ear
| .
v ¢ '
external ear middle ear Inner eox
& i } ‘ ] l (arnA labgrin‘ch)
Pinna external T 5mpcmic 2 ossicles : eustachion Tube ; l }

Auditory Canal  membrone ¢ Moalleus (connection b/w “membronous  Bony labyrinth

* Incus middle ear § labycinth

* Stopes phargnx) (nner sac-like

l structure)

Air enters while
breoeching
Proper mob\li’cg of
the ossicles

medial o Inner gar : Brain (Cronium.

Base of Skull : Separotes inner ear from the brain.

Internal Acoustic Meatus : Opening which connects inner ear to brain.
Location of ear : Tunnel in the temporal bone.

Temporal Bone
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_____ Active space - lemporal Bone and its Parts

00:05:45

Z%Om’dc process

Parts of temporal bone
Poarts
|
\ v I
Squamous Petrous Tympanic
park par’c par’c
Super‘—‘\ciod\g L ; J Deeply
mMostoid pour’c

PETROUS PART
Pwam\d—\uﬂe bone.
‘Petrous’ : Rocklike.

Contents : middle ear and inner eav.

walls
|
{ v v
Anterior Posterior Bose
(®orms Sloor of

slant slant
' middle § inner ear)

PARTS FORMING EXTERNAL EAR

Walls
|

v v v
Superior Posterior Anterior § Inferior

v v v

Squamous mMastoid Tympanic
part port port
Tampan'

port
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Basic of Ear

Routes of Spread of Infection : 00:11:45

Dorello’s Canal (&)
meckel’s Cave (3)
Arcuote eminence (3)

Tegmen Tympani (O

Internal Acoustic meatus (S)
Jugudour Foramen () - S\Smmd sSinuUS

Anterior § posterior slant

SUPERIORLY (ROOF)
Infection reaches base of skull.

Anterior Slant :

I Tegmen Tﬂmpan'\ :
* Root of middle ear.
* Separates middle ear from middle cranial $ossa. (kemporal lobe).
* Infection reaches temporal lobe —> Temporal lobe abscess.

a. Arcuote eminence :
* Bulge in roof of internal ear.
* Produced by Superior Semicircular Canal (83C).

Note :
SSC dehiscence :
® Bone thin or 9oping.
* Significance : Rise in Intra-Cranial Pressure

/

Stimulates inner ear

;

Inner eaxr 35mp’coms

3. meckels Cave :
* Depression containing Gasserian gangfion (Scmglion of CN V).
®* Here CN V Si\/es 2 branches.
l
¢ v v

Oph‘(ha]mic maxil\ar5 mMandibulor
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4 gL Ear

S'\gn'\%cance : Infection reaches pé’cmus opex

!

Involvement of CN Vv

‘

Retro-orbital pain with ear 35mp’roms

4. dorello’s Canal
* Present at petrous apex.
* CN VI posses.
S'\Sn\?\cance : Petrositis —> gar complaints + Diplopio. N v supplies loderal rectus).

Posterior slant :

S . Internal Acoustic Meatus (AN
* Connects inner ear to posterior craniol fosso.
* Nerves passing : CN VI T CN VI
Note : CN VI\ —» Passes Jchmugh ear —» Gjves branches in eor —
exits through stylomastoid foramen —= Supplies face.

Note : Acoustic neuromao. spreads 'm’cracrom‘\al\g ’chmugh 1Am.

|
v v

upper pole of tumour Lower pole of tumour

v

CN V, VI involvement CN 1X, X, XI involvement

b. Jugular Foramen :
At the junction of petrous and occipital bone.

Structures passing ¢
® CNIX
® CN X
® CNXI
* Jugular bulb

&o 1o Sloor of middle eavr.

Sigmoid Sinus :
* Forms posterior boundary of mastoid.
* Sigmoid sinus —> Jugular bulb —> Internal jugular vein (V).
* Significance : Infection of mostoid/ear

!

Sigmoid sinus thrombosis

!

1V thrombosis

ENT + v1.0 - Marrow 8.0 - 2024



Basic of Ear

INFeRIORLY (FLOO®) Active Space ---—-
Infection reaches base of skull.

Stylomastoid Foramen :
Present between styloid process § mastoid.
) ) Squamous part
Involvement causes faciol nerve palsy, Styloid process TuprpBii bone
Significance : Jugulor Soramen
Otitis externa Styjomastoid Mastoid part
i foramen »
Spreads via Sloor Base of skull

.

Skull bose os’reomﬁeh’ds

Jusular eulb :
Lies in the Sloor of middle ear. o
Loramen

Sign'\?\comce :

: ’ . ) Jugudar
Tumors of Jugulour bulb project ’chrOugh Soor of middle eav. SStniEn
ANTERIORLY
Internal Carotid Artery acw : Base of skull

Reloted to anterior wall 0¥ middle § inner ear.

Course : Cervical part of ICA

:

Sj id si Jugular bulb
enters into foramen of carotid canal P T
Runs horizontally as petrous part of ICA Oacil{ebf i xRl sanotil
\lj P J ourfera
l Internal carotid
) i . n
exits ’chrOuSh opening in corotid canal bt art artery artery

,

enters cavernous sinus to become
covernous pour’c

Note :

HiSh Resolution CT scan : Best inVesﬁSahon
for conditions of middle ear § temporal bone
froctures.

HRCT
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..... Active space - CLINICAL EMBRYOLOGY AND ANATOMY OF INNER

EAR PART 1
Inner eax (Lo\bﬂﬂr\’ch) Bony labyrinth
* Ports : Membranous ond bong labgrm’ch Peritymph
°* Mmembronous lab5r\n’ch - _m"ﬁ:ﬁms
}—— Endolymph

I. Closed soc-like structure filled with
endo\gmph.

a. Contains er\do\ﬂmph ond sensory end organs

of hear'\ng ond balance. Bosic structure of inner ear

e 6<>n5 labgrm’ch : Hos openings to connect inner ear 1o middle ear and brain.

Membranous labyrinth 00:06:08

&mbn:)ologg i

DeveloPmen’c
° Speual\zeo\ areo of surfoce ec‘coderm ox/erlﬂmg the hind brain.
* Stages: Otic placode — Otic pit — Otic vesicle —» Ou’cpomhmgs Lrom otic

vesicle —= membranous \abk:}r'm’ch. Entolmenat

Otic p\acode Otic p‘\’c Otic vesicle
surface

|
== 7N F0Y 2

brain
(4] 6] (c]

Development of membronous Iabarin{—h

Ports :

between superior and posterior Posterior semicircular canal (PSC)

crus commune (Common opening : @ » Superior semicircular canol (e

semicircular canols) endolymphatic Sac
Loderal semicireulor conal LSC) ® Formed from ducts of saccule
utriculosoccular duct < and utricle.
ductus  ® pbsorbs endolymph.
reuniens

ArA cochlear duct <— Scalo. 7 7/
medio. (N

membranous |ab3rin’ch
ENT - v1.0 - Marrow 8.0 - 2024



Clinical Embryology & Anatomy of Inner Ear : Part 1

»For rotational

E,L » Senses low Superior scc _
- ochiea fiss , Wequencg acceleration
eonﬂ pﬂmrmd around —
which the Sw«Ja
medio. takes a.75/4.5 L
Basilar Membrane ) Linear
i vestbular nerve acceleration
Scarpa's Heod tilt
Osseous Spiral Lamina gangfion Grovitational
Infenor movements
vestibular
> nerve
Osseous Spiral Lamin
Cochlear
senses high nerve
frequenc
membronous Iodogrin’ch q 4 J Apex Sensory
- . organ of

Note : Organs of hearing and balance hearing

* Al of membranous labx:)rinkh exceer organ of Corti help with balance.
* Hearing loss + Imbalance —» Indicodive of inner eox poecholo%.

Bony Labyrinth 00:18:18

Embrﬂologg :
* Development : From mesoderm bt:) enchondral ossification.
* enchondral ossification : Cartilage develops into bone.

Ports :

6on5 labﬂr‘\n’ch

» SSC

PsC

Oval window

endolymphotic Vestibule — Part around

. utricle and
saccule
Vestibular Promon’ror5
agueduct Round window
elliptical recess Spherical recess

(part around udricle) (part around saccule)

Scala ’rﬂmpani

= Scola. media

Arcuate eminence Helicotrema * scolo.
* Bulge of SSC at Connects scalo vestibuli s el
base o skull vestibuli and =
* Absent in superior tympani into scala. vestibul
(above) and scala

semicircular conal
dehiscence SBndrome

tymponi (below)

Base of Skull

ENT « v1.0 - Marrow 8.0 - 2024



Connections between middle ear and inner ear 00:25:40

Oval Window :
* Covered b5 ¥oo‘rplodce of stapes.

* Function : Transmits sound to scalol vestibuli
(movement of stapes causes vibration in scala
vestibuld.

° Abnormalities :

Oval window and. round. WiNdow

o. Otosclerosis : D/t fixation of footplate of stapes.

b. Vertioo * Hypermobility of footplate of stapes — Stimulates maculae in
wtricle and saccule.

¢. meniere’s disease (endolymphatic hydrops) : 1 in endolymph —> Dilatation
of utricle and saccule — Close proximity with footplate — Stimulated —»

Imbalance/vertigo.
Round Window :

* Covered by Malleus Incus Stapes « Opposite
secondarg _ movement $rom
’c}jmpan'\c Vibrodions cause
membrane. shearing action

* This stimulotes
the orgon of corti

° Cconnects the

middle ear to ) \ \ ,
External  Tympanic i in the scalo

scolol tumpani. ti bi .
)(5 P :ceo:nsj slc membrane ez

° Function :
Tronsmission of
sound. Sound tronsmission ¢ Inner eaxr

* Clinical Significance

.. Cochlear Implant (Artificial sense of hear'mg) :

- glectrodes passed through : Round window.
- Replaces : Organ of Corti
- Ploced in : Scala ’cgmpom\ ;
- stimulodes : Cochlear nerve (8" nerve).
a.drugs (gentamicin, steroids) are injected ’chrough the round window.

Note : .
° Ovol window is not pre?erred Sor passing of electrodes in cochlear implant.
* ¢lectrodes passed ‘chmugh oval window —» Stimuloate vestibule — Utricle and
soccule stimuloted —= Ver‘dgo.

ENT - vi.0 - Marrow 8.0 - 2024



Clinical Embryology & Anatomy of Inner Ear : Part 1 9

Connections between inner ear and brain 00:40:05  _____ Active 8pace ===

L. Internal acoustic meotus (passage for 77, 8™ cranial nerves).
a. Cochlear aqueduct (Transfer CSF into inner ear for perilymph produc’cion).

hadi
&ndolgmp oeie San Semi-Circular
Base of SKull Canals : lEndolymphatic Sac |—\
endosteal Layer '
of Buro. Utricle Vestibular Aqueduct Intra. dural
Cochlear Aqueduct .
———— Duro. Modter Ductus Reuniens I | ocation
\ - Saccule
' ) Scala Vesitibuli ;
——— Aro.chnoid madter Scala Tympani
Helicotrema Scala Media
Pio. Moter
S Cochlear aqueduct
Clinical sisni%cance :
* Spread of infection $rom brain to inner ear or vice versa (meningi’ds <>
Labgrin’chiﬁs).

* Patient with meningitis —» Recovered — Do BERA before discharge (Brainstem
gvoked Response nudiome’crg).
(Child > adult since hear'\ng l0ss in a child needs eour\3 intervention and heour'mg
rehabilitation.

Identification of semicircular canals :
* Loderal semicireular canal goes in loteral direction.
* Crus commune: Can be used to idenh?g posterior and superior semicirculor
conals.
* Posterior semicircular canal can be identified with the lateral semicirculor

conal b'\sec’c'\ns it.

AMPULLE

LsC

CANALIS
REUNIENS

DUCTUS
ENDOLYMPHATICUS

psc Semicircular canols Semicircular canols

ENT - v1.0 - Marrow 8.0 - 2024



Ear

_____ Active space - Congenital abnormalities 00:48:15

Inner ear development : Fully complete ok 30 weeks (s months) of intrauterine life.

: o Derivatives of
Derivatives of pars superior . _
pars inferior

Superior semicircular conal Soccule

Loteral semicircular conal Scalo. medio

Posterior semicirculor conal -

Utricle -

&ndo\Bmpha’dc soc -

> Pors super'\or
Endolymphatic &

SAC

Otic Placode

> Cors interior
Vestibular

: Endolymphatic Sac

Semicircular
Canals

Utriculo-
Saccular Duct

Ductus
Reuniens

——: Developed from pars superior

Em— 'De\/e\ope_d from pars inferior

Defects :

most congen\’caj anomalies occur due to defect in pars inferior as pors inferior

de\/elops loter.

Defect Feéatures
scheibe aplasio * m/C congenital abnormality.
* Defect: Saccule + Cochleo.
mondini aplasio. Cochlea has only IS turns.
Alexander aplosia Defect in basal turn of cochlea.
michel aplasio. * Complete absence of bony and membranous labycinth.

* Absolute ¢/ for cochlear fransplant.

ENT - vi.0 » Marrow 8.0 » 2024



- 1

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

* Developing fetus ¢ Hos b branchial arches of which st arch disappears.
* goch arch : Has ectodermoal (Outside) § endodermal (inside) lining,.

Clet™t < Pouch
(gctodermal dip) 3 (endodermal dip)
Phourﬂngeal E I
o - Mesoderm
- Endoderm
= Ectoderm

eranchial arches

Hillocks o His :
*  mesodermal thickenings ¢ Around St clest.
* Fuse fo form : Pinna. (Single elastic cartilage).
- 1% arch —» Development of tragus.
- and areh —» Rest of the pinno.

: Small part of ascending
Hillocks of His

crux of helix (gt arch
DeVelopmen’cod disorders : derivative)
_ Preauricular sinus | Acce microtia frotio.
* Fusion defect of the * malformed/ Absent pinna.
ouricular tubercle. underde\/eloped pinna.

* m/C site: Root of helix.

Preouricular sinus Accessory auricle/- tags microtio Anotio

ENT » vi.0 - Marrow 8.0 » 2024




_____ Active space -—. Mhanagement of microtio/anotio. :

Pinno. reconstruction :
* AKA otoplasty/pinnaplasty,
* groft used : Costal Rib) cartilage.
* Not done before G years.

Pinna. reconstruction  Pinna cour’cﬂage Lromework

- Opposite pinna. reach adult size
by b years — Reference for
symmetrical reconstruction.

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

Bone anchored hearing aid @AHA :

* Indicadtion : Patients who cannot afSord
surgery but heourmg needs to be
sowved.

* Use : Congenital or externol abnormalities of

pinna. or external auditory canal (BAC).

EXTERNAL AUDITORY CANAL (BAC)
* medial extension of the I pharyngeal cleft.
* pt birth: On\5 carﬁ\ag‘\mus part present.
* external acoustic meatus : Develops from I* arch.

Collaural fistula :
* Connection b/w neck and external
auditory canal.
o 1St clet developmental alonormolity.
°® Fistulac: & openings
- external opening : &/w angle of
mandible § stermocleidomastoid.

- Internal opening : Floor of
external wd'\’corg conal.

Collaural fistula

- 0\056\5 reloted to the facial nerve.
. managemen’c :

Repeated infection : excision of fistulo tract (ma5 injure facial nerve).

ENT « v1.0 « Marrow 8.0 - 2024



13

Clinical Embryology of External & Middle Ear

Tympanic membrone: Active space -----

* Develops from all 3 loyers : (Mesoderm, ectoderm,
endoderm. Primitive tympanic cavity

- Cleft grows inward and pouch grows outward. uditory tube

* middle |a5er : Fibrous in nature.
Palotine tonsil

MIDDLE AR CLEFT Parathyroid gland (nferion)

* zustachion tube + middle ear cowi‘cﬂ + Mostoid
Thgmus

ontrum.

* Develops $rom st pouch (Ao tubotympanic recess). Parathyroid gland (Superior)

ultimobranchial bod5
Antrum (Distal most pard , (Corolollicular C-celio)

Tgmpanic membrane developmen{-

middle ear covity

Z 5 eustochian tube (Proximal
part of tubotympanic recess)

°* mastoid antrum : Larges‘c adr cell.

gor Ossicles i
* Development : Loteral extension of I¥f pouch —> entrapment of mesoderm of I¥f
and a™ arch.

~ I* arch — malleus § incus. fuditory ossicles embedded

in loose mesenchjme
- a™ arch — Stopes suprastructure. / wall of
Note: ' inner ear
* Stapes footplate present at the junction of inner ear
£ middle ear.
., Develops from otic capsule (KA bony |ab5rm’ch). o e o Auditory
external ear middle ear lnner ear ’ X '

L
B y o \ A"’.'v'-.‘
external aud':’corg meatal Primitive ’(5mpanic

ear Ossicles

Structure of ear
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Mastoid 00:15:15

_ DeVelopmen’c :
* Loterol/superficial : Squamous part of temporal.
* medial/deep : Petrous part of temporal.
Both parts meet to form petrosquamosal suture (Usually disappears).

Development of mastoid Korner’s septum

rKorner’s septum :

* Persistent petrosquamosal suture.
* Clinical sigm%wnce : \ncomple’ce clearance of disease.

Note :
* medial most wall of antrum : Around 1S ecm deep from skin surface.

Mastoid antrum :
. Larges’c air cell.
* Present in deep/petrous part of temporal bone.
* medial 10 medialmost wall 0f mastoid antrum : Posterior cranial fossa.
* |ndication for stoppage of surgery during clearance.
* Further drilling — Lead to injury of posterior eranial fossa.
* mastoid tip — Develops around a years.

Note :

* Organ of corti —» Completely developed by 30 weeks/s months.
* middle ear and inner ear comp\e’ce\g developed bg birth.
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Clinical Embryology of External & Middle Ear - 15

Compavrison between fetal skull and adult skull :

mMoastoid tip
(Covers stylomastoid Soramen)

T Bmpomic membrane seen d'\rec‘dﬂ 60n5 external audi{'orﬂ canal is seen
(r$ter removal of cartiloginous part

of p‘mna)

Clinical significance :
Post auricular abscess in child <a yrs.
* Incision given : Superior and horizontal (To
avoid damage to facial nerve exiting via
stylomastoid foramen).

Post auricular abscess

ENT -« v1.0 - Marrow 8.0 - 2024



