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Temporal Bone Anatomy with Pathology

Objectives

ÅDiscuss techniques 
for imaging the 
temporal bone

ÅReview CT anatomy 
of the EAC, ME, and 
inner ear & MR 
anatomy of the IAC

ÅPresent correlative 
pathologic cases
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Imaging Techniques

ÅCT - Indications
ÅEAC atresia

ÅOtomastoiditis

ÅCholesteatoma

ÅOtosclerosis

ÅTrauma

ÅCochlear-vestibular 
dysplasia

ÅSuperior canal 
dehiscence
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Imaging Techniques

ÅCT
Å0.625 ï1.25 mm axial 

and direct coronal

ÅSubmillimeter axial 

with coronal reformat

Å14 cm FOV 

ÅPost-processed to 7 

cm FOV

ÅLook at these images!
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Imaging Techniques

ÅMR ïIndications

ÅAdult SNHL

ÅR/O IAC-CPA lesion

ÅFacial nerve 

dysfunction

ÅLabyrinthitis

ÅCongenital hearing loss
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Imaging Techniques

ÅMR 
ÅñScreeningò
ÅHigh res T2 FSE

Å3D-CISS

Å3D-FIESTA

ÅComplete
ÅWhole brain 

ÅSag T1 and FLAIR

ÅTemporal bones / IAC

ÅT2FSE/CISS/FIESTA, 
3mm ax T1, post gad 
T1 ax & cor
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Å5 segments

ÅSquamous

ÅMastoid

ÅPetrous

ÅTympanic

ÅStyloid
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Mastoid Portion

ÅMastoid antrum

ÅAditus ad antrum

ÅEpitympanum

ÅKºrnerôs septum

ÅPetrosquamosal 

suture

ÅBarrier / landmark
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Petrous Portion

ÅPetrous pyramid

ÅInner ear       

(otic capsule)
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Tympanic Portion

ÅñUò shaped 

bone forming 

most of the 

adult external 

auditory canal
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Auricle and External Canal

ÅPinna

ÅExternal Auditory Canal

ÅCartilaginous

ÅBony

ÅTympanic Annulus

ÅScutum

ÅTympanic Membrane

ÅPars flaccida

ÅPars tensa
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Auricle and External Canal - Pathology

ÅAural Atresia

ÅMembranous vs. bony

ÅAtresia plate thickness

ÅME cavity size

ÅOssicular integrity

ÅOval window size

ÅCN 7 position

ÅMastoid pneumatization

Bull, Color Atlas of ENT Diagnosis
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Auricle and External Canal - Aural Atresia
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Auricle and External Canal - Pathology

ÅNecrotizing otitis 

externa

ÅElderly, diabetics

ÅSevere otalgia

ÅAffects EAC and 

adjacent soft tissues

ÅSwollen EAC soft 

tissues with soft tissue 

swelling +/- abscess
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The Middle Ear - Anatomy

E

H

M
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The Middle Ear - Ossicular Anatomy

Malleus

Incus

Stapes
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The Middle Ear - Epitympanum

ÅHead of malleus

ÅMalleoincudal 

articulation

ÅBody of incus

ÅAditus ad antrum
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The Middle Ear - Epitympanum

Lateral epitympanic recess

(Prussak space)

ÅMedial Border

ÅNeck of malleus

ÅLateral Border

ÅScutum

ÅPars flaccida



Status-post chopstick to the ear
Actual historyé.

Case courtesy

Mauricio Castillo, MD
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The Middle Ear ïEpitympanum - Pathology
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The Middle Ear ïEpitympanum - Pathology

ÅAcquired cholesteatoma

ÅKeratin and squamous 

epithelium

ÅRetraction pocket theory

ÅSites of erosion

ÅScutum

ÅOssicles

ÅTegmen

ÅLSC
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The Middle Ear ïEpitympanum - Pathology



T2 axial MR

T1 axial MR

T1 axial post gad
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The Middle Ear ïEpitympanum - Pathology



Case Courtesy H. Ric Harnsberger MD
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The Middle Ear ïEpitympanum - Pathology
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The Middle Ear - Mesotympanum

Å Manubrium of malleus

Å Lenticular process of Incus

Å Stapes

Å Oval window

Å Tensor tympani muscle
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The Middle Ear - Mesotympanum

ÅIncudostapedial 

articulation

ÅFacial recess

ÅPyramidal eminence

ÅSinus tympani
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The Middle Ear - Mesotympanum

ÅManubrium of malleus

ÅCochlear promontory
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The Middle Ear ïMesotympanum - Pathology

ÅNeoplasms
ÅGlomus tympanicum

ÅGlomus 
jugulotympanicum

ÅSchwannoma

ÅCN7,Jacobsen (CN9), 
chorda tympani (CN7), 
Arnold (CN10)

ÅSecondary ME 
involvement from CN 9-11 
in jugular foramen

ÅAdenoma (rare)
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The Middle Ear

ÅProtympanum

ÅMesotympanum

ÅPosterior tympanum
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The Middle Ear

ÅHead of malleus

ÅTensor tympani
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The Middle Ear

ÅMalleoincudal 

articulation

ÅAnterior process of 

malleus

ÅInternal carotid 

artery

ÅñCarotid-Cochlea-

Anterior (CCA)ò



Temporal Bone Anatomy with Pathology
The Middle Ear

ÅShort process of 

incus

ÅLong process of 

incus

ÅManubrium of 

malleus

ÅCochlear promontory
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The Middle Ear

ÅShort process of 

incus

ÅStapes

ÅOval window
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The Inner Ear
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The Inner Ear ïAnatomy - IAC

Antero-
medial

Postero-
lateral

CN VII
Superior Vestibular Nerve

Cochlear Nerve
Inferior Vestibular Nerve
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The Inner Ear ïAnatomy ïIAC

ÅHigh Res T2

ÅAxial

ÅCoronal

ÅOblique sagittal


