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FOR RESIDENT RADIOLOGIST






Sources

- Lectures of Prof. Mamdouh Mahfouz

- Radiology Assistant web site

http.//www.radjologyassistant.nl/en/p43facba091 1f5/temporal-
bone-anatomy.htm/

. http.://www.slideshare.net/mohammedshafeeq925 /anatomy-
embryology-ext-ear-middle-ear

- http.//www.instantanatomy.net/headneck.htm/
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Examination technique ( &

* 2 mm slice thickness
¢ Suitable field of view
¢ Bone and soft tissue win
* Symmetric patient position

A== .~ g% * Contrast injection 7

*CT = rare
*MRI = contrast is a must




Examination technique (

.‘
.

* 2 mm slice thickness
+ Suitable field of view

* Bone and soft tissuewin.....
* Symmetric patient position
* Contrast injection ?!

Accurate Angle
= Accurate Anatomy
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¢ Paralel to skull base.

* 2 mm sections

* Axial scan is Main for diagnosis
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Examination technique (

* 2 mm slice thickness

¢ Suitable field of view

¢ Bone and soft tissue win
* Symmetric patient position ‘
~5%, * Contrast injection ?!




* External ear
* Middle ear
® Inner ear




External EAR

» Simple anatomy
» Atube contains air +/- wax “soft tissue like in CT”
» Outer cartilaginous - Inner bony
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« External Auditory Canal:

- from concha of auricle to TM
- 2.4cm long, two parts — outer Cartilaginous and inner Bony part

 Cartilaginous Part: 7 Tymphanic Membrane
LA { (Ear Drum)
- outer 1/3 of EAC, 8mm [ })

- two deficiencies — 'Fissures of Santorim'

* Bony Part:
- inner 2/3 of EAC, 16mm A
% Medial two thirds: thin
Isthmus skin overlying the osseus
- Anterior Recess e canal easly traumatized
{ - Outer one third: cartilagenous
- Foramen of Huscke * with hair follicles, sebaceous

: and ceruminous glands
- Tympanic Sulcus »

By



Middle ear anatomy
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* Ossicles (Incus, malleous, stapes) P——
* Muscles and nerves
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MIDDLLE EAR

» Tympanic membrane “ear drum™ , 1s fixed on a bony

tympanic annulus.

» Scutum , 1s the upper part of annulus “Ant.& sup.

Aspects”.

» Cholesteatoma rise close to it , & is the first bone

destroyed.






»MIS ... 3 bones of middle ear

- Malleus , Incus , & Stapes

- Stapes foot plate is closing the oval window

» Eustachian tube : connecting Middle ear cavity to

nasopharynx.

» Jugular fossa, containing jugular vein is related to

lower part.
> Absent this bone = Dehiscent Jugular bulb. = hearing

pulsations.







Ext.Ear




» Tympanic Membrane is seen in soft CT
Images
» Seeing if Not of




« INTRATYMPANIC MUSCLES:

Tensor tympani -

- attaches to neck of malleus '% :
; -
- tenses tympanic membrane
- derived from 1% arch

- supplied by branch of

Mandibular N

May or May not seen in CT
;\



» Ossicles of middle ear
- MALLEUS:
head, neck, handle(manubrium)
lateral and anterior process

Head and neck of malleus lie in
attic.

Manubrium lies embedded in fibrous layer of TM

Lateral process forms a projection and attaches to ant.
& post. malleolar folds




-INCUS:
- body, short process, long process

- body and short process lies in attic

- long process hangs vertically &
attaches to head of stapes

- STAPES:
- head, neck, Ant. & Post. Crura,
Footplate

- footplate is held in oval window by annular ligament




Middle ear anatomic land mark




ANATOMIC  r Afiddle Ear
LANDMARK Middle Ear Cavity or Cleft

F Lenticular
ProCess
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* Incus

* Malleus
* Stapes
* Mastoid




Eustachian tube







Middle Ear Cavity

Aditus Ad
Antrum

Connecting
M.E.Cavity
To Antrum

Antrum
“Largest Mastoid
air cell “

iCe cream cone



Middle ear cavity

* [cecream cone

* Incus

* Malleus

* Aditus ad antrum

* Mastoid antrum

* Incudo - malleal joint




Connections

To the nasopharynx via Eustachian tube

To the mastoid antrum via aditus ad antrum
To the vestibule via oval window

To the cochlea via the round window

* ¢ *+ 9

Inner Ear




 Posterior wall —

lie close to mastoid air cells, and has following
structures:

- Aditus

- Fossa Incudis
- Pyramid

- Facial Recess

AT e | et A el Mo swrnd wid e o AN

* | ateral wall -
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- Scutum




Middle Ear Cavity = Axial CT

A » Epi tympanum

» Meso tympanhum

» Hypo tympanum




Epitympanum

Tegimen tympanl
U E G




» Tegmen tympani = Bone separating

Middle ear / Brain

» 2 Parts :

- Anterior > Seen in Axial Scan
o Superior > Seen in coronal

v [ce Cream Cone is the land Mark of middle ear
.. Catch it , then go Up & Down.




Middle ear




Epitympanum




( Mesotympanum |

Ice cream

Malleus Incus
Incudo- malleal joint

Aditus ad antrum
Mastoid antrum 3




* Sinus tympani
* Facial recess

* Tympanic P,

* Eustachian tube
* Mastoid
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* Sinus tympani

* Facial recess

* Tympanic P,

* Eustachian tube

* Mastoid




Hypo tympanum

Eustachian tube Fensor iyraprany Vs
S

Sinus tympani

ympanic P yramuad

Facial recess
S T T



mﬁg' f 2

- TENSOR TEMPANI

AL RECESS

TYmbanic pyramid






MIDDLE EAR ANATOMY  axarcr




Inner ear structures

¥ Vestibule

¥ Semicircular canals

¥ Cochlea

“ Internal auditory canal
“ Cochlear aqueduct

¥ Vestibular aqueduct




ININER EBAR

» Vestibule , Cochlea & 3 semicircular canals.

» Vestibular N. & cochlear N = vestibulo-cochlear N

“8th cranial n.”




Inner ear anatomic landmark

Superior

Lateral

Posterior

Lateral semicircular canal

Or Horizontal Semi circular canal



Inner ear anatomic landmark

Lateral semicircular canal



INNER FAR

ANAIOMNIC LATERALS
LANDMARK

o JF af SCC s Horrizornfal , so apprer fofaly 1r:
axizl scarr
o Iy sood adjizssfed arncslce 1 secrr wilth ice

Crearr core iz the sarmrme secfiorr.






* Lateral SCC
* Posterior SCC
* Vestibule




* Lateral SCC
* Posterior SCC
* Vestibule




Middle ear cavity
* Icecream cone
* Mastoid
Lateral SCC
Posterior SCC
* 1AC







Cochlea




Cochlea
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Cochlea

Foramen of Cochlear N
Passed from cochlea to Internal Auditory Canal
White small arrow



Cochlea



COUHLERA




Inner Ear Micdle Ear
Cochlea SCC




i Semicircular canal
Temporal bone «_ ' %X Malleus  Incus

Internal auditory canal

Vestibulocochlear
(V1) nerve:

Vestibular branch

Cochlear branch

Auricle —

~Qchlea

N Stapes in
| Lobule 7k 7 /7 oval window

Elastic

cartilage Round window (covered by

Cerumen secondary tympanic membrane)

External auditory canal Eardrum Auditory tube

Frontal section through the right side of the skull
showing the three principal regions of the ear



Cochlear aqueduct

To Find It

- Find The dome
“Hat like”

— |AC beside it

— See level below




Vestibular aqueduct

Lies Posterior to The
ior SCC

Normal width
1:1.5 mm

vestibular Aqueduct Syndrome =.one of the most common cause of SNHL
“Sensory Neural Hearing Loss”



In Patient with SNHL

» Think in acoustic neuroma ..... If hot

» Search for Wide vestibular aqueduct > 1.5mm

= Vestibular Aqueduct Syndrome .




Jugular bulb

Dehiscent Non Dehiscent
“non covered by bone” “Liable to injury”



Antrum
Semicircularcanals

eniculate ganghon

Greater petrosal nerve
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Facial nerve _
Yestibulocochlear nerve |
Internal acoustic meatus

Auditory tube

Facial nerve

Chorda tympani




VIl FACIAL NERVE

Greater petrosal n

N

/Q Facial n
Chorda Parasympathetic
tympani in nervus intermedius

4—— Nerve to stapedius

Faual N Emerging
from
foramen

To posteruor
belly of occuplto
frontalis

To posterior belly
of digastric and
stylohyoid




Facial nerve anatomy

Geniculate ganglion




Facial nerve anatomy

* Middle ear cavity

* Mastoid

* Lateral SCC

* Posterior SCC

* Dome of cochlea

* JAC

* Facial nerve

* Geniculate ganglion




Facial nerve anatomy




Nerves inside the |IAC
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*|lAC contains 5 nerves pass in it .

«“2 vestibular+1 cochlear +Facial +Branche of Facial”
» Graeter Petrosal N ....not
seen by MR/



Nerves inside the |AC

CN7

CNS.C

Sagital MRI Differentiate them

»



Jugular bulb
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AXIAL ANATOMY
FROM INFERIOR TO SUPERIOR

.
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Tympanic membrane
Yellow Arrow




*Malleus (yellow arow).
Round window (blue arrow)




Stapes (green arrow) is seen
connecting to the oval window.




head of the malleus is seen anterior to
the head of the incus (yellow arrow)













» Has less value than Axial




Coronal images

* Tegmen tympani
* Oval window
* Facial nerve

Superior Tegmen seen in coronal



Facial Nerve pass under
lateral semicircular canal

Coronal imag

* Tegmen tympani
* Oval window
* Facial nerve




Facial nerve




Facial nerve Geniculate Ganglion




Vessels at the CP angle

~./
\

vascular coil originating from the anterior
inferior cerebellar artery (AICA) can be seen
indenting the cranial nerves entering the right
internal auditory canal.












* Middle ear cavity
* Icecream cone

* Dome of cochlea
* JAC
* Vestibule







Cochlea


















Vertical Part of Facial N






