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 External ear 
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External ear 

 Cartilaginous part 

 Bony part 

 End by the tympanic membrane (drum) 

 The drum is attached to the tympanic  annulus 

 The anterior and superior part of tympanic  annulus= scutum 



External ear 



Middle ear 

 Medial to the drum 

 Contents  

Ossicles (Incus, malleous, stapes) 

 Muscles and nerves 

 



Middle ear 

 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 



ANATOMIC 

LANDMARK 

Ice cream cone 



Ice cream cone 



Ice cream  

Incus 

Malleus  

Aditus ad antrum 

Mastoid antrum 

Incudo- malleal joint 

Mesotympanum 



Incus 

Malleus  

Eustachian tube  



Incus 

Malleus  

Stapes 

Mastoid 



Sinus tympani 

Facial recess 

Tympanic P.  

Eustachian tube 

Mastoid 

Hypo tympanum  





Tegmen tympani 

Mastoid 

Epitympanum  



Middle ear anatomy 



Inner ear 

Vestibule 

Semicircular canals 

Cochlea 

Internal auditory canal 

Cochlear aqueduct 

Vestibular aqueduct 
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Lateral SCC 

Posterior 
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Vestibule 





Middle ear cleft 

Ice cream cone 

Mastoid 
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Posterior SCC 

Dome of 
cochlea 
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Middle ear cleft 

Ice cream cone 
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Superior SCC 



Superior SCC 



Cochlea 



Middle ear cleft 

Ice cream cone 

Mastoid 

Lateral SCC 

Posterior SCC 

Dome of cochlea 

IAC 

Vestibule 



Cochlea 







Sinus tympani 

Facial recess 

Tympanic pyramid 

Basal turn of cochlea 

Eustachian tube  

Niche of round window 



Cochlear aqueduct 



 Vestibular aqueduct 



 Geniculate ganglion 
Facial nerve 



Middle ear cleft 

Mastoid 

Lateral SCC 

Posterior SCC 

Dome of cochlea 

IAC 

Facial nerve 

Geniculate ganglion 

Facial nerve 







CT MRI 



Coronal images 
Tegmen tympani 

Oval window 

Facial  nerve 



 Facial  nerve 



Vessels at the CP angle 

Loop of the 
anterior 
inferior 
cerebellar 
artery 



Vessels at the CP angle 

Petrosal vein of Dandy 
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Coronal images 



  Petrous Bone 
Pathology   



External ear 

Artesia and hypoplasia 

Abnormal embryogenesis of the 1st & 2nd branchial arches 

The canal is obstructed by bone or soft tissue  

CT to assess associated middle ear anomalies 

Soft tissue filling the external canal with fused malleus and incus  



Bony Atresia 

Thick bony Artesia plate with fused ossicular mass  



Soft tissue atresia of the left external auditory canal 

  

    



  

Bony atresia of the left external auditory canal  

  



Malignant ostitis externa 
Aggressive infection of the external ear 

Typically seen in diabetic, elderly, 
immune compromised patients  

Organism: pseudomonas aeruginosa 

Soft tissue mass at the external ear with 
bone destruction 

Extensions to middle ear, mastoid, 
intracranially  



  

 

   

  

Malignant 
ostitis externa 



Malignant  

ostitis externa 



 

Surfer’s ear: Exostosis as a result 
of prolonged exposure to cold sea 
water, bilateral  stenosis but not 
occlusion of the ear 

Osteoma: Unilateral solitary, found 
more laterally in the external ear 

Cutaneous malignancies:  
Squamous cell, basal cell, adenoid 
cystic carcinomas, melanoma      

Neoplastic lesions 



Cutaneous malignancies:  Squamous cell, basal cell, 

adenoid cystic carcinomas, melanoma      



Middle ear anomalies 

 Contracted middle ear cavity = small cavity < 3mm 

   may be inadequate for ossicular reconstruction 

 Ossicular anomalies [ Fusion, absence] 

 Oval window normally 2mm [ coronal image] 

 Anomalies of the facial nerve , carotid artery 

 







  

Labyrinthine ossification 



 Congenital 
cholesteatoma 

 Ectopic rest of epithelial tissue 

 When occur intracranially it is 
called epidermoid 

 Cholesteatoma without history 
of middle ear  infection  

 Evaluation of external & middle 
ear anomalies  should include 
assessment of the presence of 
congenital cholesteatoma 



 May occur any where in the middle ear 

 Near the Eustachian tube / Near the stapes  

    [are common sites] 

 Non enhancing mass with bone destruction 

 Enhancement of the labyrinth on  

    MR images when fistula occurs 

 

 Congenital 
cholesteatoma 



Otitis media versus cholesteatoma 



  Acquired cholesteatoma 



  Acquired 
cholesteatoma 

 Pars flaccida [Prussak’s space] [attic] 

Pars Tensa [ sinus cholesteatoma]  

A complication of chronic otitis media 

Non dependant, non enhancing + bone erosion 

Ossicles intact in  

 30% attic cholesteatoma 

 10% sinus cholesteatoma 

 



  

        

Cholesteatoma 
affecting the 
facial recess 

Cholesteatoma 
eroding the 
tegmen tympani 



  

 Labyrinthine fistula 



Cholesteatoma ?!                    



 Erosion of the facial canal  facial palsy 

 Erosion of the SCC  labyrinthine fistula 

 Erosion of the tegmen tympani  

     intracranial extension 

 Dural sinus thrombosis 

 Brain abscess 

 

Acquired cholesteatoma   
complications 



Acquired cholesteatoma   
complications 

Erosion of the tegmen tympani  

     intracranial extension 



Mastoid 
cholesteatoma    

Metastatic lung carcinoma, 
Axial section demonstrates 
infiltrative lesion of right 
mastoid (*) 



Cholesterol granuloma   



  Glomus 
tymanicum 

 Male: Female = 1:3 

 Pulsatile tinnitus, CHL 

 Vascular retro tympanic mass   

 CT  a nodule of soft tissue 
density in the middle  ear 

 Large lesions do not cause bone 
erosion (typical  finding) 

 MRI  intense enhancement   



  Glomus 
tymanicum 



  Glomus 
tymanicum 



A round soft tissue mass on the cochlear promontory(white 
arrowhead) in a patient with pulsatile tinnitus. This lesion 
enhanced avidly with contrast on MRI. A glomus tympanicum.  

http://imaging.birjournals.org/cgi/content/full/19/1/55/F33


Trauma 

Clinical             Otorrhea, hemo tympanum 

  Conductive or SN HL 

  Vertigo, facial nerve palsy 

  CSF leakage, meningitis 

Longitudinal fractures   79%- 90% 

 involve the middle ear  CHL  

Transverse fracture      10%- 30% 

  involve the inner ear  SNHL 

  Facial nerve injury 50% 



 Longitudinal and 
transverse fractures  



Long fracture with incus dislocation  



Transverse 
fracture 



Pneumolabyrinth [ air in 
the vestibule ] , blood in 

the middle ear 

 Subluxation of 
the mallo-

uncudal joint 



 Longitudinal 
fracture with 
dislocation of 

the mallo-
uncudal joint 

Complete incus 
dislocation  The head of 
the malleus is intact. The 
incus is in the mastoid 
antrum 



 Longitudinal fracture 

 Hemo-tympanum 

Subluxation of 
incudo-malleal joint 

Labyrinthine fistula 

Pneumo-labyrinth 



Inner ear 
Congenital anomalies 
Large endolymphatic duct and sac [LEDS]   

 Congenital enlargement of the 
inner ear endolymphatic system  

 Enlargement of the vestibular 
aqueduct [VAS] 

 Normal diameter of the 
vestibular aqueduct = 1.5  mm 

 One of the most common 
causes of SNHL 

 



Vestibular aqueduct syndrome 



           Michel anomaly  total aplasia of the inner ear 

           Mondini anomaly A range of morphologic anomalies of cochlea  

Inner ear 
Congenital anomalies 
 Inner ear dysplasia [ 3rd-8th gestation week ]   



Mondini anomaly with ear infection   



    

Mondini anomaly 



Short, broad LCC  with vestibular aqueduct syndrome 

Normal 



Normal canal Mega  canal   



  Facial nerve 

 Schwannoma 

 Uncommon 

 May involve a segment [ geniculate 
ganglion] or multiple segments 

 The motor axons of the facial nerve are less 
 sensitive to compression 

 facial neuroma inside the IAC  SNHL 

 facial neuroma inside the IAC cann’t be 
differentiated  from  acoustic neuroma 



Normal canal 

  Facial nerve schwannoma 

 Nodular or 
tubular lesion at 
the region of GG 

 Homogenous 
enhancement 

 CT  expansion 
of the facial nerve 
canal 



Facial 
neuritis 
 Non specific inflammation (Bell’s palsy) 

 Idiopathic, herpes simplex infection 

 Ramsay- Hunt syndrome: herpes Zoster 
infection painful vesicles around the 
external ear 

 Classical clinical presentation  no 
need for  imaging 

 Atypical clinical course  

[unresolving or progressive] ? tumor 

 Enhanced MRI uniform 
enhancement of the 
intratemporal facial nerve with 
little or no enlargement .No Focal 
nodularity 

 Comparison with the other ear 
is important 



A 42-year-old man with right-sided Bell’s palsy. Axial pre-  and post 

contrast  T1-weighted MR images demonstrate focal enhancement of 

the right facial nerve at the fundus of the internal auditory canal (green 

arrow). Note the symmetric, intense enhancement of the facial nerves 

around the geniculate fossa on both sides [orange arrows], attributable 

to the prominent normal circumneural arteriovenous plexus located in 

this area.  

http://www.kjronline.org/journal_figure.asp?img=fig1-a2.jpg&no=265&desc=desc3
http://www.kjronline.org/journal_figure.asp?img=fig1-b2.jpg&no=265&desc=desc4


Viral labyrinthitis 

T1+ C 
T2 



Vascular 

Inflammatory 

Traumatic 

Nerve 
degeneration 

SNHL 

Cochlear  
nerve atrophy 
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Acoustic neuroma 90% 

Meningioma 2- 4% 

Epidermoid 1%  

 Cerebello-pontine angle lesions 



Acoustic neuroma 
 5-10 % of all intracranial tumors 

 85% of all intracranial neuromas 

 90% of cerebellopontine angle tumors 

Age adults 35-60 y M:F = 1:2 

 Type II neurofibromatosis 

CT iso orhypodense SOL 

 Homogenous enhancement     

 Air cisternography 

MR iso or hypointense in T1 WIs 

 Hyper intense in T2 WIs 

 Strong homogenous enhancement. 

  





Neurofibromatosis type II 

CT MR 



Intra canalicular acoustic neuroma 



Intra canalicular acoustic neuroma 

N 

CT AIR CISTERNOGRAPHY 





Axial T1WI 

without contrast 

Axial T1 WI 

With contrast 



Acoustic neuroma 







Inner ear 

Internal auditory canal and CPA 

 5-10% of all CPA masses 

 Cerebellar dysfunction 

 Calcification is common 75% 

 Hyperostosis (CT)  

Dural tail (MRI) 

• Meningioma 



Posterior fossa meningioma  9-15% 

 

           Cerebellar convexity 5% 

           Tentorium   2-4% 

           Cerebello pontine  2-4% 



2 - 4% 



CPA meningioma 



CPA meningioma 



CPA meningioma 



Epidermoid cyst  
0.2 % - 1.8% of brain masses 

Cerebellopontine angle, supra and parasellar region 
middle cranial fossa and cisterna magna 

 CT: hypodense lesions may simulate arachnoid cyst 

– Surface is lobulated 

–  May show calcifications 

 MRI: hypointense T1 between  

    CSF and brain parenchyma  

 Marked hyperintense T2 > CSF 

 







Glomus jugulare: Contrast 

enhanced CT scan showing 

homogenously enhancing soft 

tissue mass lesion seen eroding 

the jugular fossa as well as the 

adjacent part of the petrous bone 

  

   



  

Glomus jugulare 

  



  

  

Glomus tumor      



  

  

Glomus tumors      









Normal anatomy 



Normal anatomy 



The mastoid segment of 

facial nerve canal indicated 

with an arrowhead . 

Axial anatomy  

Arrowheads indicate the 

isthmus.  

CT Anatomy 



AP: apical turn of cochlea 

MD: middle turn of cochlea 

PROM: promonotory (basilar 

turn of cochlea) 

RW: Round window 

 

CAQ:. Cochlear aquduct 

Axial anatomy  



.F:entrance of facial nerve canal 

GF: geniculate fossa 

 IAC (SUP): internal audiotory canal, 

LSC: lateral semicircular canal 

PSC: posterior semicircular canal 

SVN: canal for superior vestibular 

nerve.  

Arrow indicates posterior SC 

 CN: canal. For cochlear nerve 

 IAC: (INF): internal auditory canal- 

 IVN: canal for inferior vestibular nerve 

MOD, OSL modiolus of cochlea with 

osseous spiral lamina; OW: oval 

window; V: vestibule 

Axial anatomy  



F: facial recess (arrowhead);  

S: Sinus tympani (arrowhead); 

pyramidal eminence (with second 

genu of facial nerve) is shown by 

long outlined arrow. 

incudostapedial joint is shown by 

large arrowhead   

A arrow: anterior epitympanic cell. 

First genu of facial nerve canal 

(geniculate ganglion) is indicated by 

arrow. V, small arrow: vestibular 

aqueduct 

Axial anatomy  



 C: cochlea; v: vestibule.  

SPI: short process of incus. 

Malleoincudal articulation 

(unlabeled arrow). Small arrow, 

tympanic segment of facial 

nerve canal. 

 Ant.: anterior malleolar ligament; 

mia: malleoincudal articulation; 

antrum (arrow), mastoid antrum; 

single arrowhead: aditus ad antrum. 

Triple arrowhead: tympanic segment 

of facial nerve canal. 

Axial anatomy  



 Coronal anatomy 

Large number of tegmental air 

cell (T).  

AP: apical turn of cochlea; C: 

carotid canal; DLS: distal 

labyrinthine segment; MID: 

middle turn of cochlea; PTS: 

proximal tympanic segment 

(Facial nerve canal). 

 



mh: malleus head; mn: malleus 

neck; c: carotid canal. Tegmental 

air cells above external auditory 

(arrow). 

LO: long process of incus; LE: 

lenticular process of incus; J: 

jugular fossa; TEG: tegmen 

tympani (arrow). Tympanic 

segment of facial nerve canal 

(arrowhead). 

Coronal anatomy 



Arrow indicates vestibule. BAS: basilar turn of cochlea . IVN: canal for 

inferior vestibular nerve; LSC: lateral semicircular canal; OW: oval widow ; 

CF; crista falciformis; SSC: superior semicircular canal; SVN: canal for 

superior vestibular nerve. C: Most posterior section round window 

(RW[DU], SSC: superior semicircular canal; T. SEG: tympanic segment; 

lateral semicircular canal: OW: oval widow. 

 Coronal anatomy 



            Inner ear 

                Congenital anomalies 

Cochlear nerve aplasia 

 Failure of normal otic development (3-7th weeks 
 of gestation)  aplasia or hypoplasia of cochlear 
 nerve 

 The presence of 8th & 7th nerves is necessary for 
 normal formation of the internal auditory canal 

 Usually presents by SNHL 

 MRI T2 FSE  



Middle ear 

Granulation tissue and cholesterol granuloma 

Chronic otomastoiditis accumulation of 
granulation tissue in the middle ear with possible 
bone erosions 

How to differentiate ?!  

Granulation tissue 

 
 Dependant opacity 

 Enhancement [ marginal, heterogenous] 

 Hemorrhagic nature high signal in T1 and T2 MR images 

 Little bone erosions ?!  

 Little symptoms?! 

 



Granulation tissue 





Viral labyrinthitis 



Facial neuritis 



Non dehescant JB Glomus tympanicum 



Mondini anomaly 

    







Cholesterol cyst 



Neoplastic lesions 

Primary tumors (rare) 

Osteo cartilagenous 

Giant cell tumour 

Aneurysmal bone cyst 

Osteoblastoma 

Osteosarcoma 

Paget’s diseases 

Hematopoetic 

 Lymphoma 

 Myeloma 

Secondary 

 Histeocytosis 

 Rhabdomyosarcoma 
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Malleus head 

Incus 



  

T1 

CT 
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Coronal images 



  

  

Dehiscent  J B 

Non dehiscent JB 









Recurrent cholesteatoma:   

Destructive mass lesion eroding 

the ossicles as well as the lateral 

semi circular canal. 

  

  


