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Diseases of the inner ear 

disease  organ  congenital, traumatic, inflammatory 

neoplastic miscellaneous 

Congenital: 

 cochlea  turn  2,5  

 cochlea  Michel's 

malformation, cochlear aplasia  

 2,5 turn  cochlear 

hypoplasiaMondini's malformation

 disease syndrome syndrome  

 Mondini's syndrome born with 1 turn or 1.5 turnshort 

organ of corti 

 2.5 turn  tone  

turns  frequencies 

Traumatic: 

Acoustic trauma, noise induced hearing loss: 

 mechanical trauma  

perilymph fistula 

accidental fracture base of skull 

 transverse 

 post-surgical  stapedectomy  



 

 

oval window  perilymph fistula  temporalis fascia  fibrin glue 

 inner ear  mastoidectomy

 Lateral semicircular canal  perilymph fistula  oval  

round windows  inner ear 

Inflammatory:

 inflammation of inner ear * labyrinthitis *:

otitis mediaotitic labyrinthitis  suppurative, 

serous, localized

labyrinthitis

 vestibular neuritis  vestibulocochlear nerve  cochlear 

 vestibular  equilibrium  viral infection  vestibular 

nerve  inflammation  vestibular neuritis 

Neoplastic:

 tumor inner ear

 tumor  inner ear  tumor  primary 

tumor  inner ear  arachnoid villi  dura  inner 

eartumor nerve  inner ear vestibular nerve

acoustic neuroma vestibular schwanomma  

tumorinner earnerve 

Miscellaneous:

congenitaltraumaticinflammatory

endolymph

Meniere's disease:

vertigoSNHL

CHLadults Ear wax 

the commonest cause of CHL in children secretory otitis media 

commonest cause of sensory neural hearing losspresbycusis



 

 

Senile deafnesspresbycusis

Benign Paroxysmal Positional Vertigo:

benign

paroxysmalparoxysmsudden onset short duration

paroxysmal attacks

positionalrelatedcertain position

traumatic

Noise induced hearing loss or acoustic trauma: 

noise induced hearing loss  

 types of noise 

1- Sudden exposure to loud sound.  

2- Prolonged exposure to loud sound.

sudden

sudden 

exposure to loud sound explosion or gun fire 

prolonged exposure to loud sound

prolonged 

trauma to the cochlea 

normally

severe pain 

tissues



 

 

Types of hearing loss: 

 temporary threshold 

shift tinnitus & deafness 

some sort of injury of hair cells vibrations hair cells

Permanent threshold shift  

 

machinesvibrations 

permanent threshold shifttemporarysudden

Treatment: 

 it is a preventable disease rather than curable

preventable = avoid exposure to loud sound

personal hearing protection

 

Hearing aid in severe cases

permanent

Labyrinthitis: 

 labyrinthitis   Inflammation of 

inner ear 

toxic labyrinthitis → 

ototoxicity with aminoglycosides 

bacterial & viral labyrinthitisl

 



 

 

Viral labyrinthitis 

rubella, cytomegalo virus, mumps & measles 

viral particles inner ear inner ear 

measles in first trimester of pregnancyplacenta cochlea of baby 

mumps

Bacterial labyrinthitis

chronic suppurative otitis media labyrinthitis

otogenic

If localized: no SNHL but if diffuse causes SNHL , serous :reversible but suppurative 

irreversible. 

infection of middle ear  infect labyrinthitiscomplications

post-meningiticmeningitis retrograde labyrinthitis

labyrinthitis meningitis 

mcqcommonest cause of labyrinthitis f post 

meningiticmeningitis 

syphilitic labyrinthitis syphilis 

spirochaetal infectionspirochaetes of syphilis 

endolymphendolymph Meniere's disease 

endolymphatic hydrops

Meniere disease syphilis 

Meniere disease is miscellaneous = unknown cause

 cause  secondary endolymphatic hydropssecondary cause 

syphilis Meniere 

syphilisstigmata of syphilis Hutchinson's teethinterstitial 

keratitis

syphilis syphilitic labyrinthitis secondary endolymphatic 

hydrops Meniere disease stigmata of syphilis symptoms of syphilis 

 Hutchinson's teeth interstitial keratitis

labyrinthitis cause syphilitic viral bacterial  



 

 

labyrinthitis otitic labyrinthitis 

ototoxicity 

Presbycusis 

presbycusis senile SNHLaging 

more rigid 

elasticity basilar membrane elastic nerves 

degenerated 

Acusis presby senile   

 

Degeneration of hair cells & cochlear nerves fibers + stiffness (loss of elasticity ) of 

basilar membrane 

bilateral  or unilateral 

 bilateral bilateral 

symmetrical progressive tinnitus deafness tinnitus 

evident cause aminoglycosides 

presbycusis 

NBpresbycusis is the commonest cause of SNHL 

Oto-toxicity or ototoxic drugs: 

damage of hair cells, mainly outer hair cells outer hair cells 

ototoxicity 

aminoglycosides



 

 

aminoglycosides mycin

macrolides erythromycin amino glycosides kanamycin,  

gentamycin & streptomycin

They cause permanent cochlear vestibular damage

 permanent  bilateral

dosein large alicylates (aspirin) S

ulceration of stomach 

& haemorrhage gastric ulceration & SNHL because safety margin of 

aspirin is high 

SNHLreversible

 Diuretics:

 As furosemide and ethacrynic acid, cause temporary cochlear damage. 

temporary reversible

Quinine:

 Antimalarial drug 

Chemotherapeutic agents:

rough

chemotherapeutic permanent cochlear damage 

Clinical picture: 

Bilateral SNHL mainly high tone with tinnitus.  

Treatment: 

Preventable.



 

 

garamycin

garamycin

 permanent hearing aid .

Vestibular neuritis: 

virus 

nerves acute haemorrhagenerve 

vertigo

 vestibular 

neuritis  cochlear 

vertigo without deafness damage 

of cochlear nerve 

Definition: 

Active functional failure of vestibular nerve, most probably caused by viral infection.

upper respiratory infectioncommon 

Vestibular neuritis: acute onset of vertigo, occasional with nausea and vomiting without 

hearing affection.

Treatment: 

self-limited, in few days to few weeks ttt asymptomatic

1- Antivertigo drugs in first few days to treat symptoms. 

2- Steroids for microhemorrhage.

in tapering method addisonian 

crises  anti-inflammatoryantiviral antiviral 

3- Vestibular exercise:



 

 

self-limited disease early recovery 

vestibular exercise  

Benign paroxysmal positional vertigo: 

Benign=not dangerous , paroxysmal= attacks (sudden onset & short duration) 

Positional=  related to certain position.

musca volitans 

fluid of eyeepithelial debris ..  

fluid 

utricle otoconia = 

Calcium carbonate crystals 

gravity to posterior SCC & stimulates crista ampularis causing 

irritation and vertigo 

debris  

endolymphcrista ampularis vertigo in paroxysmal attack 

(sudden onset short duration) vertigo.

vestibular neuritis  common causes of vertigo 

vertigo without deafness 

Clinical picture: 

sudden onset of vertigo (10-20 seconds)nausea w vomiting  

without hearing problems+ve Dix-hallpike test  

nystagmus 

test +ve right



 

 

Dix-hallpike test: 

While the patient is sitting on the examining 

 ,towards the examiner oturn his head 30 ,bed

then he lies down till his head just below level 

of bed. 

 +ve test: vertigo and nystagmus. 

BBPV

 Treatment:

Repositioning of debris to the utricle by Epley maneuver.

debris  

posterior SCC debris 

crista ampularis 

repositioning or Epley maneuver 

debris with gravity 

posterior SCC 

canal bone dust +bone cement 

membranous part posterior SCC CNS 

branch of vestibular .. nerve to posterior SCC is singular nerve 

 reposition obliteration & 

singular nerve neurectomy

 reposition 

 

 

  



 

 

MENIERE'S DISEASE 

inner earMeniereotosclerosis

Meniere

Meniere's disease

 endolymphatic hydrops 

cochleavestibulesemicircular 

canals 

bony labyrinthmembranous labyrinthendolymph

bonymembranous labyrinthmembranous

Meniere's diseasedisease of the bonymembranous

Membranous labyrinth

disease of the cochlear partvestibular part  

endolymphdefinition

Distension of membranous labyrinth with endolymph

 endolymph

endolymphcochlear ductvestibule

 vertigo

vestibular part

 sensory neural hearing loss

tinnituscochlear part

 Meniere's diseasedistension of membranous endolymphMCQ

disease of bony labyrinthmembranous labyrinth

disease of cochlear partvestibular part 



 

 

characterized by recurrent attacksrecurrent 

endolymph

attack

Recurrent attacks of vertigo, deafness, tinnitus

vertigo

in between recurrent

in betweenattack

coming attack

recurrent attacks of vertigo deafness and tinnitus

Theoriesendolymphmembranous 

labyrinthExcessive formation of endolymph

endolymph

stria vascularis vascular layer endolymph

endolymphendolymphatic sacsacculeutricle

semicircular ductsendolymphatic duct and sacdura

absorbedduraCSF

endolymph

- formation

- drainage 

- 

-  

- formation 

- drainage  



 

 

formation stria vascularisdrainageendolymphatic sac & ductCSF

exact causedisease

autoimmune diseaseautoantibodiesimmune complex

blockadedrainage

viral infection

Viral infectiondrainagemay be

allergypresent

lacrimation

secretesecretion

secrete allergy

oedemasalt & water retentionsalt 

restriction hypertension

Sympathetic over tone:

sympathetic nervous system mainlyvasoconstriction

blood supply stria vascularisvasoconstriction

sympathetic overtoneanxietysympathetic nervous 

systemvasoconstrictionvasoconstriction

ischemia

vasoconstrictionischemiaischemiafatigue

fatigueaccumulation of toxic metabolite

toxins blood vessel

 severe vasodilatation

 increased capillary permeability

fluid

vasoconstrictionischemiavasodilatationn severe

toxin

cyclevasoconstriction

ischemiaischemiafatigueaccumulation of 



 

 

toxinstoxinsevere vasodilatationincreased capillary permeability

oedemafluidsympathetic overtone

Meniere's disease: 

otosclerosisotosclerosisMeniere

Incidence: 

incidenceotosclerosismore commonfemalesmiddle age

bilateral15% unilateral

usually unilateralotosclerosis25% bilateralmore 

common in malesequal in males & femalesmore common 

in females

still

elderlyold agearound the age of 50

otosclerosismiddle age

more common

vertigo

Clinical picture: 

clinical picturedefinition

2 diseasesENTdefinitionclinical picture

recurrentallergic rhinitis

Meniere's diseaserecurrent attacks of triadMCQ

Recurrent attacks of the triad of vertigo, deafness & tinnitus 

equal to?

Meniere's disease

recurrent attacks of the following triadvertigo + deafness + tinnitus

vertigo

affectvestibular part



 

 

deafnesstinnitus

affectcochlear part

vertigofew minutesfew hoursnever days

24 minutes 24 hours

textbooks

never daysvertigo

Meniere'sfew minutesfew hours

In between the attacks, the patient is normal, completely normalin-

betweenattacksrecurrent attacks

attackin-between

nystagmusvomitingnauseasevere 

vertigonystagmusnauseavomiting

deafnesssensory neuralconductive

sensory neurallow tonelow tone

endolymphapex of cochleabaseorgan 

of cortiapexbase

apexhelicotremabaseendolymph

apexlow tonebasehigh tone

low tonelow frequencyhigh 

frequency

lowapex

Meniere's diseaseapex

low tone

low tone

frequencyHztonelow frequency

highcharacterMeniere's



 

 

sensory neural hearing losslow frequencylow tone

fluctuant

recurrentrecurrentrecurrent

normalattack

fluctuant

compressionorgan of corticompresscompressdegeneration

hair cellsorgan of cortifluctuant

fluctuationMeniere's

associatedhypersensitivity to loud sound

otosclerosisparacusis willicii phenomenon

otosclerosisassociatedphenomenonbetter hearing in 

noisy placesMeniere'sassociated+ve recruitment

recruitment

hypersensitivity to loud sounds

loudnessdecibelfrequency

loud soundoval windowMeniere's disease

distensionloud soundoval windowloud sound

low sound

outer hair cellsinner hair cellsouter hair cells

low soundlow soundhigh soundstill

2 characters

frequencytoneloudness



 

 

low soundhigh sound

presbycusisdiseasesouter hair cells

recruitment

recruitment

elderlyrecruitmentMeniere'scharacter

Meniere

cochlear pathologyrecruitmentouter hair cells

inner

recruitmenthypersensitivity to loud soundouter hair cells

Tinnitus

Meniere

investigationsMeniere's

low tone sensory neural hearing loss, fluctuant

level

fluctuationfluctuant

MeniereMeniere



 

 

Meniere

oralinjectionglycerol

diuretic

diuresisendolymph

hearing will be better after intake of glycerolMeniere

Meniereglycerol testpositive

2. Electrocochleography: 

electrocochleography

drumoval windowround 

windowcochlea

probe

perilymphendolymph

cochlea

cochleacurvecochlea

curveMeniereorgan of corti

low potential

minute

cochleacochlea

electrocochleographydiminished potentially

3. Vestibular caloric test: 

caloric testvertigo

vertigo

inner ear

endolymph



 

 

Treatment: 

Meniere's

medicalsurgical treatment

A. Medical treatment: 

duringattackin betweenattack

duringattack

complete bed restduringattack

anti-vertigo drugsDramamine

antiemeticchlorpromazinesymptomatic treatment

in betweenattackscoming attack

Meniere's diseaseendolymphsalt restriction

diureticfurosemidediureticvery small doseinner 

earsmall

Menierefurosemide

hypotensiondiuretichypotension

inner ear

diureticfurosemidevasodilatorbeta-histidine

vasodilatorsympathetic overtonevasoconstrictionischemia

streptomycin in toxic dosesstreptomycinototoxic druginner ear

bilateral sensory neural hearing loss

stillstillstreptomycin

medical 

labyrinthectomylabyrinthvestibular part



 

 

toxic dosekidneynephrotoxic

streptomycinaminoglycosideototoxic & nephrotoxic

bilateral SNHL

TreatmentMeniere s diseases

antibiotic antibiotic Meniere's infection  antibiotic 

antibiotic 

aminoglycosides

streptomycin antibioticototoxic 

Meniere  antibiotic

streptomycin antibiotic 

streptomycinin toxic dose labyrinthectomylabyrinth

bilateral 

unilateral streptomycin 

surgical treatment

 hearing bad unilateral intratympanic aminoglycoside 

unilateral vestibular part hearing is badIntratympanic 

injection of aminoglycoside 

inner ear impulse cerebellum 

surgical labyrinthectomyinner ear 

hearing bad surgical labrinthectomy

hearing goodintratympanic injection

labyrinthectomy

hearing good hearing 

goodnormal 

cochleacochlear N

vestibule cochlea

endolymphperilymph  

Endolymphatic sac 



 

 

endolymphcompression 

decompression endolymphatic sac decompression 

endolymph

skull

vestibular nerve 

majorso major 

complications vestibular neurectomy 

 vestibular neurectomy

sensation of rotation movement

nerve

 nerve

nerve sensation endolymph

sensory end organirritation 

equal 

sac 

cochlea  dura

endolymph

sac decompression 

theory sympathetic overtone

anxietyvasoconstrictor toneischemiaischemia 

fatigue  fatigue  toxic metabolites 

vasodilation

vasoconstrictor

V.DV.C. circle 

vasoconstrictionvasodilator



 

 

ACOUSTIC NEUROMA 

 vestibular schwannomabenign tumorSchwann cells of 

vestibular nerveschwannomaSchwann cell

cancer vestibular schwannomabenign

slide histopathologyantoni type A cellsantoni type 

B

site

posterior cranial fossa pons  medulla oblongata  medulla 

oblongata foramen 

magnum spinal cord

posterior cranial 

fossa pons 

cerebellum

cerebellum 

angle cerebellar lobe pons

anglecerebellar lobe pons cerebellopontine angle "CPA"

CPA  2 nerves contents7 & 8auditory canal 

petrous bone 

5 & 6roof content  floor 

medulla9, 10, 11, 12

CPAangle cerebellum pons 7 & 8roof 5 & 6

floor 9,10,11,12 nerves 

7facial expression 8equilibrium  and hearing 

nervepons  glial tissue 

glia  bony canal bony 

canal =internal auditory canal glia 

neurolemmanerve

neurolemmal-glial junction



 

 

 internal opening of auditory canal 

 inner ear 

ponsglial 

tissue  internal 

auditory canal  glial 

tissue neurolemma

glial neurolemmal junction

 glia space 

 neurolemma

junction activity 

 cells are active tumorinflammationtumour

glial-neurolemmal junction

CPAnervevestibular cochlear

tumor vestibular cochlear

 vestibular schwannoma vestibular  

cochlear vestibular

 auditory facial auditory vestibule-cochlear

CPA glial neurolemmal junctionvestibular nerve

tumornormaltumor glial 

neurolemmal junctionvestibulocochlear

th8vestibulocochlearth7facial6&  5

9, 10, 11 & 12cerebellopontin angle CPA

Otological manifestations: 

 Deafness 

 SNHL CHL

SNHL 

  deafness tinnitus 

unilateral



 

 

 Vertigo is rare

vestibular  gradual gradual 

compensation CNS  

 gradual 

gradual

gradualgradual compensation CNS 

vertigo  is rare

 unilateral tumorunilateral 

vestibular neuroma =acoustic schwannoma bilateral  

very rare  multiple neurofibromatosis N.B. 

diseasecafé au lait patches multiple 

neurofibromatosis  bilateral  .very rare  

Neurological manifestations: 

th5 trigeminal facial pain loss of  

corneal reflex cornea  trigeminal 

 

 7  is mainly motor  main part  motor facial expressions 

 compression  stretch  trigeminal  sensory motor

  muscles of mastication mainly sensory sensory motor 

facial  rare and late facial

loss of corneal reflexfirst sign

cerebellar manifestations cerebellum vertical 

nystagmus ataxia-staccato speech brain abscess

Terminal manifestations:

intracranial 

 headache

 vomiting



 

 

 blurring of vision

 increase I.C.T

Investigations:

tumor2  investigations 

Biopsy 

biopsy

bone

:C.T with contrast

C.Tsoft tissue tumor cells  C.T 

with contrast tumor internal auditory canal 

widening erosionwideningbenign 

 investigation acoustic neuroma  MRI soft 

tissue  investigation  MRI  MRI best 

diagnostictumor 2mm in diameterMRI 2mm 

in diameter

UniBiUni 

 SNHL CHLSNHL

 : speech audiometry

speech audiometry 

pure tone audiometry 

 pure tone 

pure tone

speech audiometry 

 

hat, catfatsat  speech speech 

audiometry 



 

 

 acoustic neuroma fibercochlear 

nerve  fibers fiber  frequency  intensity 

 tone  acoustic neuroma  fibers 

 compression speech audiometry

tumorfiberstone

 

poor speech discrimination 

ABR ABR

auditory brain stem response  cochlea 

 perilymph endolymphbrain stem 

tumorcochlear nerve

 electrodes 

normalcurve 1, 2, 3, 4 & 5 waves

normal

acoustic neuroma curve 

 delayed waves 5V  waves  

delayed conductivity conductivity 

nerve tumor nerve  

waves  

 Evoked response audiometry 

 ERA potentiality  different parts  .cochlear pathway 

 cochlea  electro cochleography

Meniere's



 

 

potentiality  

cochlear nerve brainstem 

auditory brain stem response ABR 

auditory nervebrain stem 

 .delayed wave V 

cortex  cortical evoked audiometry 

2 ears  dead 

 nerve  

 MRI  pons 

cerebellum 

tumor CPA  small tumor

tumor

 

 

 CPA

CHOLESTEATOMA 

congenital cholesteatoma 

facial paralysiscommonest cause

CPA

acoustic neuroma CPA lesions acoustic neuroma tumor rare

85% acoustic neuroma

 CPA meninges meningioma

congenital cholesteatoma

arachnoid cyst arachnoid villi meninges

 CPA7 is late

 .motor 



 

 

Treatment: 

surgical incision so major

 ENT

 CSF leakage complication

 tumor4 cm

 benign

 stereotactic radiosurgery gamma knife

 gamma knife

Gamma knife:

 very high dose of irradiation in a short 

period 

 cancer radio 

therapy

 normal tissue

 monitor

gamma knife focus 

centre tumor 20 minutes 

tumor small

 stereotactic surgery gamma knife

 acoustic neuroma

 neuro otology neuro 

otology facial nerve

 consent vestibulo cochlear nerve

 possibilities

Gamma knife  tumor

Gamma knife

radio therapy

 Gamma knife

malignant tumors

 malignant tumors tumor



 

 

 cancer

 Gamma knife brain tissue

 gamma knife peak Gamma knife

 focus

focus

 point of meeting laser

 

 



 

 

THE FACIAL NERVE 

Anatomy: 

Branches: 

first branchgreater superficial petrosal nervegeniculate 

ganglion 

branch stapedius muscle

branchchorda tympani 

anterior 2|3 of the tongue posterior 1/3

glossopharyngealglosso

tonguesubmandibular 

sublingual lingual

facialstylomastoid foramen

2 branchesbranch

2 branches

occipital part of occipitofrontalisoccipitofrontalis

facialbranchoccipitalisfrontalis

occipitalisbranchoccipitalis branchposterior belly of digastric

stylohyoiddigastricanterior bellymandibular branch of trigeminal

masticationposterior bellyfacial

parotid 

5 terminal branches

temporal .1templeskin

zygomatic. 2zygoma 

buccal. 3buccinator 

mandibular .4 

ENTfacial of mandibular 

capsule

submandibular glandangle of the mouth



 

 

 submandibular glandmandibular of facialangle

complications of submandibular sialoadenectomy

mandibular angle of mouth 

:cervical .5platysma 

branch concha cochlea

posterior canal wallskin external auditory canal 

Ramsay Hunt syndrome 

herpes zostervesicles affect geniculate ganglionacoustic neuroma 

sensation Ramsay Hunt 

syndrome

facial nerve branches

branches of facial nervecourse

facial nerve 

FACIAL NERVE PARALYSIS 

facial paralysis 

Etiology: 

facial paralysis

paralysis upper motor neuron lesion lower motor 

histology physiology

upper motor 

cerebral cortex  pyramidal tract 

cerebral cortex nucleuscerebral 

cortex nucleus 

crossing decussation 

cerebral cortex 

pyramidal tract upper motor neuron lesion lesion nucleus

 paralysisopposite side

nucleusnerve lower motor neuron lesion 



 

 

paralysis  at the same side 

upper motor nucleuslesionnucleuspyramidal tract 

 cerebral cortex motor areaor hemorrhagetumorupper motor 

neuron paralysis 

lower motornucleus nerve 

1. Upper motor neuron lesion:

 "central" upper motor neuron lesion  

central central

centerpyramidal tract cerebral cortex 

lesion center

central causes peripheral peripheralcentral causes

center

traumatic  head traumaaccident  

inflammatory meningitisencephalitis brain abscess

 neoplastic brain tumor  

 vascularTHE mbolismE, and emorrhageHhrombosis, T

degenerative degenerationfibersreplacedfibrous tissue

diseasepathology multiple sclerosis DS 

(disseminated sclerosis)MSmultiple sclerosis

multiple sclerosis 

brain tissue sclerotic tissueautoimmune disease 

cortisone visionfibrous tissuefacial

sclerosisparalysis

central 

traumatic, inflammatory, neoplastic, vascular & degenerative

central causes of facial paralysis central causes of deafness (sensory 

neural hearing loss) central causes of vocal cord paralysis 



 

 

2. Lower motor neuron lesion: 

lower motor neuron lesionnuclearinfranuclear nuclear

lesionponsnucleus facialponsnuclear lesion 

pontine lesionponsbrain tissue

central

A. Pontine lesions: 

traumatic, inflammatory, neoplastic, vascular & degenerativeclinical 

picture lower motorupper motorlesion

pons

pontine lesion

pontine manifestations forensic & toxo

central pons pontine lesion

cerebello pontine angle internal auditory canal horizontal 

vertical mastoid stylomastoid foramen

lesion 

B. Cerebellopontine angle (CPA) lesions: 

cranial nerve 7 & 8 pontine  6

cerebello pontine angle lesion

acoustic neuroma  

meningioma 

congenital cholesteatoma 

arachnoid cyst  

acoustic neuroma commonfacial nerve 

facial nerve cerebello pontine 

lesionnerve

C. Cranial (Otogenic) lesion: 

internal auditory canal fallopian canalbony 

canal skullskullcraniumlesionbony 



 

 

canalcranial lesion  bony canalcraniumskull

cranial cause of facial nerve 

paralysis otitic cause of facial nerve paralysis otogenic cause of facial 

nerve paralysis 

otitic, otogenic, cranial 

cranium temporal bone  ear otitic .otogenic 

cranial causes of facial nerve paralysis 

titi

.traumatic  

inflammatory 

tumor 

idiopathic

idiopathic

90%idiopathicBell's palsy

Bell`s

facial paralysis

Bell`s palsy (edema in nerve)edema bony canal 

nerve Bell`s palsy 

facialfacial 

E.N.T

tumor

suddenedema

idiopathic

traumatic

traumatic facial paralysis 

46traumatic facial nerve paralysistraumatic 

facial nerve paralysisfracture base of the skull transverse 

longitudinal traumatic



 

 

inflammatory 

inflammations ear facial nerve paralysis 

malignant otitis externa  

(Ramsey hunt syndrome)herpes zoster

otitis externa vesicle  vesicle facial nerve 

paralysis affectgeniculate ganglion Ramsay Hunt syndrome 

affect ganglion of the nerve osteomyelitis facial nerve

stylo mastoid foramen 

otitis externaotitis media

cholesteatoma eroding facial bony canal 

acute otitis media in children with dehiscent bony canal 

otitis mediaotitis externa

 otiticotogenic earinflammatory 

tumor 

acoustic neuroma raremotor fibers

glomus 

squamous cell carcinoma 

acoustic neuroma cerebello pontine angle 

cranial sometimesrare acoustic neuroma internal 

auditory canal widening facial nerve intra canalicular 

canal 

titi)

traumatic  

inflammatory 

tumor 

idiopathicidiopathic

craniumfacialstylomastoid foramen

parotidextra cranial



 

 

D. Extracranial lesions: 

extra cranialparotid lesion

parotitis  facial paralysis facial 

paralysis parotitis mumps

60mumpsextra cranial cranium

parotid iidiopathic edema facial bony canal 

tit)

tumor, inflammation, traumatic

trauma 

stabparotid clinical 

facial carotid external 

carotid artery parotid stab parotid accidental trauma 

surgical trauma parotid   consent

facial  nerve parotid 

cancer cancer parotid nerve cancer nerve 

cancernerve nerve 

edema nerve 

temporaryconsentparotid surgery

inflammation 

parotid sarcoidosis sarcoidosis TB 

without caseation  autoimmune disease cortisone 

disease reticuloendothelial system liver spleen, lymph node

 hilar lymph nodelung lymph node parotid 

lymph node capsule pre auricular (parotid) lymph node 

facial nerve sarcoidosis 

tumor parotid 

facial nervetumor parotid 

the commonest benign parotid tumor facial 

pleomorphic adenomamixed salivary tumor



 

 

neck 

tumor parotid spread  along the 

nerve 

tumor parotid salivary gland peri neural spread 

adenoid cystic carcinoma facial 

primitive 

expression

commonest malignant tumor carcinoma in parotid 

adenoid cystic carcinoma adult 

 mucoepidermoid carcinomachildren

extra cranial tit 

E. Miscellaneous:

miscellaneous 

peripheral neuritis peripheral neuropathy 

sensory nerves motor 

peripheral neuritisfacial nerve

Guilliane Barre syndrome  L )silent Guilliane Barre syndrome  

1012 13 

upper respiratory tract infectionparalysis 

 ascending poly neuritis  facial 

facial paralysis viral infection 

auto immune disease Guilliane Barre 

syndrome  (ascending poly neuritis) 

facial  nerves Guilliane 

Barre syndrome  mortalityrespiratory failure

ventilatorICU



 

 

syndrome common 

Melkersson Rosenthal syndrome 4F disease

 acial  paralysisf facial  paralysis

recurrent and alternatingsyndrome 

facial paralysis 

familialf

f  issured tonguef scrotal tongue

 skinscrotum

 acio labial edemaf 

syndrome 

types etiologyfacial nerve paralysis 

facial

Clinical picture of facial nerve paralysis: 

facial ENT

lower motor neuron lesion (facial palsy)

refer facial ENT upper motor neuron 

cerebral cortex pyramidal tract neurology 

neuro surgery lower motor neuron lesion 

clinical picture lower motor neuron lesion 

facial muscle frontalis

facial muscle 

symptoms 

orbicularis 

oculi inability of eye closure 

deviation of the mouth 

deviation of mouth 

normal 

paralysed deviated 



 

 

accumulation of food behind cheek buccinators 

vestibulesevere cases 

drippling of saliva saliva sphincter

orbicularis oris

compensation 

symptoms 

signs 

ENT

upper limb upper limb

 normal atrophic inspection 

palpation palpate 

power   

examination extensors examinationflexors 

examination motor power 

face examination motor power 

examination inspection motor power 

neuro surgery knee jerk  inspection 

motor power 

inspection 

loss of corrugation of forehead corrugation 

corrugation forehead 

frontalisfrontalisloss of corrugation 

tone 

nasolabial fold side of nose & angle 

of mouthtone supra labial 

musclesloss nasolabial fold 

loss corrugation loss fold 

symptom sign 

symptoms 

examination

deviation mouth normal side dripping of saliva affected side 



 

 

motor power motor power 

action frontalis

action orbicularis oculi 

retractor anguli

buccinators orbicularis oris

inability to whistle & inability to blow 

motor 

power inability 

facial 

13 

 coma bleeding per ear

comafacial paralysis 

fracture base of the skulltransverse facial paralysis bleeding per 

ear  comatransverse 

facial 

Bell's phenomena  eye ball 

corneaupper eye lid 

protective mechanismfacial 

paralysiseye ball

facial nerve paralysis 

MCQ facial nerve 



 

 

Differences between UMNL & LMNL: 

upper & lower motor neuron lesion 

site of paralysis 

 facial nucleus 

cerebral cortex pons cortex nucleus 

 cortex nucleus 

cortex 

facial nucleus

facial nucleus 

opposite hemisphere 

upper half of face 

 opposite site

upper half nucleus upper half of 

nucleus 

upper half of face  paralysis 

opposite lower half only upper half normal 

upper half of face is bilaterally represented lower motor neuron lesion 

same side 

UMNL paralysis lower part of opposite side LMNL

paralysis same side complete complete partial 

 movement 

hemiplegia 

hemiplegia UMNL or LMNL UMNL 

facial paralysis 

 facial paralysis lower half of 



 

 

face only opposite sidehemiplegia 

circumduction gait 

 hemiplegia  UMNL lower 

nerve

muscle tone 

MCQ UMNL 

hypertonia lower hypotonia

brain  suppress muscle tone cerebral cortex tone 

tone usually suppress suppress you 

cerebral cortex upper

cerebral cortex hyper-reflexialowerhypo-reflexia 

emotions 

emotion emotion no emotion 

emotions 

emotion 

pyramidal system motor area system 

extrapyramidal system 

upper motor extrapyramidal

emotion 

pyramidalnucleusnerve

extrapyramidalcerebral cortex

extrapyramidal tractnerve

motor areapyramidal

emotionlower motor 

neuron nervenucleuspyramidalextrapyramidal

emotions 

extra pyramidal emotions 

elderlyemotion 

shout mask face 



 

 

facial expressions 

expressions emotions  :v

bilaterally represented 

Detection of the level of paralysis: 

facial Anatomy detection of 

level of facial nerve injurytopographic diagnosistopographic diagnosis 

facial nerve paralysis lesion cerebral cortex 

ponsnerve topography 

UMN facial paralysis lower half of the face opposite 

sidehemiplegia 

 LMN facial paralysis facial paralysis, whole same side 

hemiplegia 

 LMNLENT

 lesion pons nucleuspontine lesion motor 

 facial nucleus motor 

nuclei medulla 

solitary salivary 

pons  cranial nerve 

abducent nerve pontine 

manifestations 

pin point pupil pons 

 lacrimation taste 

salivation 

nuclei 

stapedial reflex 

lostmotor nuclei 



 

 

cerebellopontine angle 

pons CPAinternal auditory canal 

lesion nerve 

fibers motor ,sensory & 

parasympatheticmotor salivation lacrimation lost stapedial 

reflex 

lesion geniculate ganglion 

geniculatelost 

horizontal segment geniculate lacrimation 

salivation taste lost  stapedial reflex

stylomastoid foramen 

extracranial

stapedial reflex lacrimation salivation taste 

injury stylomastoid foramen facial motor paralysis only 

stylomastoid foramen lacrimation 

normal

 branchstylomastoid foramen lacrimation 

normal 

 stapedius

hyperacusis

phono phobia

stapediusossicles

hyperacusis

Investigations of facial nerve paralysis: 

 investigation 

paralysis investigations paralysis 

lesion lesion level



 

 

1. Radiological investigations: 

 CTMRIradiology 

CTfracture line MRIsoft tissue tumor 

acoustic neuroma 2 mm in diameter 

2. Audiological investigations: 

 facial Bell'sbell's 

cholesteatomafacial paralysis radical mastoidectomy 

CSOMcholesteatoma

medicolegal importance  PTAassociated ear 

lesion

3. Leveling investigations: 

detect  level paralysis 

test lacrimation salivation stapedial reflex taste 

tests level 

Schirmer's testlacrimation lacrimation affected 

 Schirmer test 

filter paper lower 

conjunctival sac lower fornix 

 lacrimal gland 

test 

taste sensation saliva

posterior one third saliva 

test 

salivaposterior one 

third glossopharyngeal facial

 stapedial reflex reflex 

Sub mandibular flow test salivate lemon test 

submandibular 

salivate diseased normal 



 

 

affected submandibular flow test lemon test 

investigation electrophysiological tests electroconductivity test 

physiology  test  

testnerve excitability test 

facial nerve stylomastoid foramen

parotid gland probe probe 

facial nerve 

excitation 

 nerve excitability test  contraction

contraction 

normal side 

 difference between both sides exceedsbad prognosis 

degeneration nerve fibers 

nerve excitability test contractility 

test 

electroneurographynerve excitability 

test contractility 

graph  probe probe 

contraction 

action potential  electroneurography

nerve excitability  contractility graph 

graphyelectroneurography

difference between both sides bad prognosis 

detect  contractility 

graph  of no value  paralysis 

vertical segment horizontal segment 

 

healthy test normal false normal 

result

test electromyography 

contractility detect 

degeneration nerve contraction



 

 

electromyography normally stimulation action potential 

curvenervenormally degenerates 

degeneration fibrillation potential probe

contractility fibrillation 

probemuscle fibersnerve

degenerated dispersion curve 

fibrillation potential

degenerated regenerate 

regenerate fibrillation polyphasic potential

fibrillation 

prognostic test (prognosis) clinical recovery2 months

muscle reinnervatedpolyphasic potential before 2 months of clinical 

recovery electromyographyfalse normal result 

contractaction potentialtest 

2 tests 

facial nerve paralysis

Results of facial nerve paralysis: 

contracture fibrosisshortening 

paralysis nerve contracture fibrosis

effect 

facial nerve 

paralysis 

circumflex bulk muscle facial asymmetry 

contracture fibrosis

cross innervation 

main trunk tumor regenerate fiber 

lacrimation salivation fiber upper of the eye lid 

angle of mouth cross innervation 



 

 

salivate lacrimatecrocodile tears 

lacrimal gland 

contracture (fibrosis) of the muscles  

crocodile tears cross innervation 

synkinesiscross 

innervation facial paralysis fibers angle of 

mouth frontalis 

fiber angle of the mouth 

orbicularis oculi

synkinesisvoluntary movement of the 

muscle accompanied with involuntary movement of  

another muscle 

effect (result) 

facial paralysis fiber 

Pathology of facial nerve injury:

nerve fiber axon endoneuriumaxon 

axonsnerve fibersnerve 

perineurium

tumor reversible block 

tumor 

just compression 

reversible conduction block 

 tumor axon endoneurium

endoneuriumfibrous tissue axon axon

neuropraxiaparesis 

axonotemesistumor interruption axon tumor

prognosis endoneuriumtubeaxonregenerate 

axonotemesis

neurotemesistumor nerve 



 

 

Neurotemesisinterruption axon endoneuriuminterruption 

grades

General management to facial nerve paralysis: 

commonest cause facial nerve paralysis 

Bell's palsy 

edemanerve psychological reassurance 

autoimmune psychological state immune system is disturbed

MCQorgan facial nerve paralysis eye 

corneal ulceration keratitis

ulceration 

Care of the eye (to prevent keratitis): 

artificial eye tear eye drops and 

artificial tears by day

dark glasses in outdoor 

sun raysdestructioneyes 

eye ointment by night artificial tears

 ointment 

paralysis eye dropsointment 

partially tarsorraphylateral tarsorraphy

upper eyelidlower laterallyprolonged cases

Care of facial muscles: 

organ facial muscles contracture fibrosis 

nervedisuse atrophy

contraction relaxation vascularity blood supply 

vascularity 



 

 

vascularity massage 

facial musclevascularity degeneration

vascularity delaydegeneration 

physiotherapy 

movementpartial paralysis

facial exercise 

Treatment of the cause: 

tumor cholesteatoma

bell's palsy

Rehabilitation: 

dynamic rehabilitation nerve

narrow gap end to end anastomosis

perineurium (nerve sheath) 

wide gap end to end anastomosisnerve graft 

greater auricular sural nerve 

distal end hypoglossal tongue 

graftfacial nerve hypoglossal hypoglosso-facial anastomosis 

hypoglossal tongue + facial 

paralysis 

degeneration 

dynamicstill viable 

staticdegenerated fibrotic nerve 

supply 

temporalishair line skull

nerve & blood supply 

cosmetic mastication function origin

insertion



 

 

IDIOPATHIC FACIAL PARALYSIS (BELL'S PALSY)  

commonest cause facial paralysis Bell's palsy 

facial paralysis 

BellBell 

Bell  

Aetiology: 

different theories 

1. Vascular theory:

nerve 

facial paralysis 

Bell's palsy tumor 

Bell's palsy exposure to cold 

blood vessels VC bony canal vasa nervosafacial 

nerveischemia accumulation of toxic metabolite 

edemafacial nerve edemaischemia 

fatigue toxic metabolites VD increased capillary permeabilityedema

nerve cortisone bell's palsyanti edematous

2. Viral theory: 

herpes zoster herpes simplex without vesicular formationvesicles 

vesicles theory

3. Autoimmune: 

disease autoimmune



 

 

psychological 

Clinical picture:

clinical picture facial nerve paralysis Bell's palsy 

upper motor neuron lesion lower motor neuron lesion LMNL nerve 

edemabony canal symptoms signs LMNL 

partial complete 

partial nerve still 

complete paralysis 

partialprognosis

pain behind the earpain 

paralysis pain edema

nerve 

pain behind 

ear Bell's palsy

red chorda tympani drum 

normally chorda tympani otoscopewhite drum 

facial nerve edema venous return 

congested edemacongested 

red chorda tympani sign 

diagnosis  by exclusion Bell's palsy 

facial paralysis Bell's palsy cortisone cholesteatoma

tumor  or cancer 

traumatic  

ENT

headache, vomiting, blurring of vision  tumor  



 

 

CT MRIBell s palsy  

diagnosis by exclusion of all other causes 

Investigations:

investigations

Bell's palsy 

hidden tumor MRI tumor 

Bell's palsy completely 

partiallyBell's palsy 

completely partially 

recovery6 months MRI tumor 

Treatment:

generalpsychological assurance care of eye & facial muscles

ttt of the cause

Specific: 

medical treatment 

ENTnervedegenerate 

edema 60 80 mgresolveedema

compressionmedical decompression

anti edematous 6080 mg per day gradually

vaso dilator ischemia toxic products vascular 

theory

vitamin D

Surgical treatment:

90%nerve degenerated 

roof of facial bony canal nerve sheath 



 

 

parallel to nerve fiber 

fibersnerve sheath slitting

nerveedema

surgical decompression 

medical 

surgical 

decompression Bell's 

facial paralysis 

health 

insurance

Bell's palsy 

acyclovir)anti viral

surgical cortisoneprogressive degeneration

bony canal nerve sheath nerve

heal

Prognosis:

baddiabetichypertensiveold ageimmune system

Bell'srecurrenttheories edemabony canal 

Bell's

degenerationbad prognosis

completepartialpartialcomplete 

recoveryrecovery

researchold agein generalprognosis very bad 



 

 

TRAUMATIC FACIAL NERVE PARALYSIS 

traumasurgical accidental

accidental 

longitudinaltransvers 

longitudinal paralysispartial completepartial

delayedimmediate delayededemahematoma

deafnessconductive

transversparalysisimmediatecompletedeafnessSNHL

surgical trauma 

cerebellopontine angle facial nerve 

acoustic neuroma facial nerve 

ear facial nerveparotid 

facial nerve post auricular incision

mastoid facial nerve

mastoid mastoid 

facial nerve mastoid

post auricular incision

oblique high up 

Wild's incisionmastoidWild's 

incision

cortical mastoidectomyair cells 

tympanoplastycortical mastoidectomydischarge 

radical mastoidectomyradicalcortical 

stapedectomystapesdehiscent  and prolapsed 

commonestfacial nerveinjury second genuantrummedial 



 

 

wall of the antrum

facial paralysis

edemacut 

facial nerve

end to end anastomosisnerve graft  

Investigation:

traumaCT

Treatment: 

paralysis immediate & completeend to end anastomosis, nerve graft, 

hypoglosso-facial anastomosis 

paralysis delayed & partial nerve edemahematoma 

antibiotic cortisone 

improvement  bone exploration 

decompression.

 



 

 

SYMPTOMATOLOGY  

deafness

 severe or 

moderate hearing loss

Types: 

conductive system (EAC or middle ear or ET)conduction

 inner ear(sensory  cochlea SHL

cochlear nerve SNHL 

sensory 

meatal atresia without cochlea mixed 

hearing loss deafness 

psychological (psychogenic HL)

ECT  

ECTelectro-convulsive therapy 

hysterical deafness subconscious 

malingerer & conscious

audiometry 

Hysterical varying responses 

ABRwaves objective 

Conductive hearing loss (CHL) 

CHLdeafness due to lesion in 

external or middle ear 

Causes in EAC:  

(congenital, traumatic 



 

 

1. congenital: meatal atresia 

2. traumatic: FB

3. infection: 

Otitis externa with oedema cause obstruction of EAC (bacterial, viral, fungal) 

Ramsay-Hunt syndrome:  affect ganglion of the nerve lead to (SNHL) not (CHL) 

4. neoplastic: 

exostosis or carcinoma

5. miscellaneous 

wax 

N.B  it is commonest cause of CHL

Causes in the drum:

1. traumatic rupture:

 

2. bollus myringitis: 

Inflammation in the drum.  

Causes in the middle ear:

1. congenital: 

aplasia or stapedial fixation (as otosclerosis but since birth)

2. traumatic: 

fracture base of skull (longitudinal type) 

3. inflammatory: 

otitis media 

a- AOM 

b- chronic non suppurative OM (secretory, adhesive, tympanosclerosis)

c- chronic suppurative OM (safe, unsafe)



 

 

4- Neoplastic:

a- Glomus tumor 

b- Squamous cell carcinoma (long standing CSOM with change of characters.

5- miscellaneous:

otosclerosis (fixation of stapes,  hereditary localized disease of otic capsule)

stapedial type

Causes in ET: 

1- congenital: 

cleft palate  

2- traumatic: 

otitic barotrauma

3- inflammatory: 

tubal catarrh of common cold 

4-neoplastic:  

carcinoma of nasopharynx 

N.B. 

mainly in old males  

Nasopharyngeal carcinoma = unilateral secretory OM

5- miscellaneous: adenoid

 commonest cause of secretory otitis media & CHL in children 

         50  (old male)  unilateral 

secretory otitis media     

..  malignancy old male    cancer .. cancer     unilateral 

secretory otitis media 

 nasopharynx   

  primitive        ear . 

  old age cancer     old males  secretory otitis media   



 

 

               Eustachian 

tube       Eustachian tube     

nasopharynx  cancer nasopharynx. 

 bilateral conductive hearing loss  وعنده  food & fluidللـ regurgitation وعنده child لو طب

 تشك فى إيه؟secretory OM  عمل وطبعاً

 cleft palate 

NB            

   traumatic ossicular disruption ossicles long process of 

incus    ossicles .

 conductive hearing loss   

 40 dB.

      deafness    

25  30  35 . 

 ossicles    40    continuation     

           inner ear   

drum   middle ear             

amplification  drum         

  disruption  ossicles     inner ear      

  perforation of drum    35 dB      disruption  

ossicles  hearing loss      40 dB   علاجه وده  ossiculoplasty 

Sensorineural hearing loss 

Definition: 

 sensorineural HL   

Sensory     organ of sensation  cochlea      

cochlear nerve   brain stem  auditory center 

     both ears  both cochleae  bilaterally represented   

   nerve      cerebral cortex   2 

nerves       cerebral cortex  

. 

  sensory   organ of sensation   neural   nerve auditory 

cortex brain stem . 



 

 

Causes: 

   sensorineural HL  

  deafness of sensorineural origin   lesion sensory (cochlear) 

 lesion neural nerve  brain   

   peripheral  central           

    cochlear causes  cochlear nerve causes   central causes 

   peripheral  central  

 peripheral         central 

cochlear causes inner ear causes     inner ear causes 

inner ear     cochlea vestibule .. vestibule  vertigo 

central causescenter       .deafness

   central   upper motor neuron lesion  causes of facial nerve 

paralysis  

    central causes   5    facial nerve paralysis     

    auditory area   motor area    area . 

1. Central causes: 

1. Traumatic: Head trauma (as in car accidents). 

2. Inflammatory: Meningitis  encephalitis  brain abscess  .. 

3. Neoplastic: Brain tumor  

 area  . 

.mbolismE&  aemorrhageHhrombosis  TVascular (THE): . 4 

5. Degenerative: Multiple sclerosis 

 autoimmune disease. 

2. Cochlear nerve lesions: 

  cochlear nerve lesion 

   central  cochlear nerve      

cerebellopontine angle   cerebellopontine angle lesions    8th 

nerve    7th nerve    cerebellopontine angle lesions

 



 

 

1. Acoustic neuroma. 

2. Meningioma. 

3. Congenital cholesteatoma. 

4. Arachnoid cyst. 

  cochlea vestibule     cerebellopontine 

angle 

  NB   : 

              . 

                    

        common         

autoimmune disease  (autoantibodies)     . 

cochlea               

   immune complexes autoantibodies   

                   

  sudden sensorineural hearing loss    autoimmune disease  

Cortisone   common   sudden sensorineural hearing loss    

autoimmune disorder. 

                 

   ENT   !   embolus  embolism   . 

embolus  sudden  vascular   suddenly .. sudden     

              vascular   

embolism. 

  :traumatic

        cochlea   transverse fracture    

 sudden  trauma  sudden     commonest cause of sudden 

sensorineural hearing loss is autoimmune disorder      sudden     

sensorineural . 

             sudden sensorineural 

hearing loss           adults  sudden 

sensorineural HL                 

   . 



 

 

 commonest cause of sensorineural HL 

presbycusis  commonest cause of SNHL.

 commonest cause  conductivewax 

  commonest cause  conductive children secretory otitis media 

   commonest cause sensory neural hearing loss in children  

post meningitic     meningitis     meningitis  

Cochlear causes: 

sensory neural hearing loss     central   

cochlear nerve   cochlea      . 

cochlea    cochlea  inner ear     

diseases inner ear      congenital  inflammatory  traumatic  

neoplastic.. miscellaneous    inner ear  neoplasm     

neoplastic   vascular  ototoxic.  

                 

  vascular  ototoxicity  aminoglycosides  ..  

miscellaneous  neoplastic  . neoplastic   nerve acoustic 

neuroma   .

            . 

miscellaneous    inner ear 

 Meniere's disease     sensory neural       distension of 

membranous labyrinth   vertigo     vertigo  sensory neural 

HL  

Presbycusis    congenital  traumatic  inflammatory  neoplastic

   definition       

cochlear otosclerosis     conductive hearing loss 

stapedial sclerosis  cochlear type  sensory neural mixed  mixed 

 otosclerosis    stapedial, cochlear & mixed

 



 

 

     vascular   

 vascular thrombosis of internal auditory    thrombosis     

. 

ototoxicity 

  ototoxic drugs     aminoglycoside 

 irreversible cochlear & vestibular damage     aminoglycosides

             chemotherapy   

diuretics       quinine        

   salicylates in large dose      in large dose  

       . 

inflammatory  labyrinthitis  

     ..  labyrinthitis     otitic   

labyrinthitis      

 -   viral  measles  mumps      viral particles   cochlea 

vestibule  

-     secondary to otitis media    otitic-labyrinthitis  

complication   suppurative otitis media  localized  diffused serous  

suppurative.. serous suppurative    sensory loss  .. 

 meningitis  inflammationmeninges    inner ear 

  internal auditory canal. 

    labyrinthitis      meningitis 

  -   syphilis ..syphilis      inner ear

   syphilitic labyrinthitis       secondary endolymphatic hydrops 

clinical picture    similar Meniere  

inflammatory   slabyrinthits       viral   bacterial   

meningitis   syphilitic  

  labyrinthitis       ototoxic  labyrinthitis   toxic 

labyrinthitis   infective labyrinthitis. 

 



 

 

5. Traumatic: 

Traumainner ear  physical trauma            

       noise induced hearing loss    physical 

   . 

mechanical   surgical  accidental   

surgical  perilymph fistula     cortical mastoidectomy     

stapedctomy 

6. Accidental:

  fracture of the base of the skull       cochlea transverse type 

longitudinal  .. conductive  

congenital: 

 congenital      

 congenital   hereditary genetic disorder     acquired external factor  

             irradiation  

  

   external factor

 gene    genetic factor   hereditary      

    hereditary            defect    

   genetic disorder defect  later on    genetic factor   

external  acquired factor

    genetic factor   chromosomal defect  

    syndromic  non

  syndrome                

                    

   defect  locus no. 1   Salah syndrome        

    syndrome   150 syndrome  ENT      

   actually  150 

    Treacher Collins syndrome       ossicular fixation

    AUP :

 lport'sA



 

 

 sher'sU

 dred'sneP

                

    cleft palate       cleft palate     

                 

              

syndromes       

Alport's syndrome: 

   nephritis    renal failure    sensory neural HL   

Usher's syndrome:

Usher       ..          ..   

retinitis pigmentosa..      sensorineural HL  

 Pendred's syndrome: 

  dwarfism     goiter    goiter       myxoedema    

 enlarged thyroid    myxoedema              

 sensorineural HL   

  non-syndromic 

  isolated disease   sensorineural HL        syndrome 

   syndrome   . 

   mondini   mondini   

cochlea  turn   1.5        cochlea    Michel's  

       defect   inner ear    disease     syndrome inner 

ear      . 

  Michel       cochlea mondini    1.5 turn of cochlea  . 

  acquired : external factors 

             external factor  irradiation   



 

 

           prenatal       natal     

   congenital       ..    immediately      

meningitis   SNHL  

  Prenatal  

  rubella        first trimester      ototoxic 

drug   ..          ototoxic drug    

 . 

  Natal  

    birth trauma     forceps delivery  

                  

fracture     SNHL    facial paralysis     umbilical cord 

       oxygenation          ear   

      hypoxia     cerebral palsy  

•  Post natal  

     baby        erythroblastosis foetalis    Rh 

incompatibility    neonatal jaundice        Rh     Rh   

     umbilical cord    haemolysis    RBCS    haemolysis    

RBCS     RBCS        bilirubin    

cochlea      neonatal jaundice     cochlea   SNHL  

  neonatal infection   meningitis immediately       meningitis    

Mixed hearing loss 

mixed   lesion     conductive   lesion    sensorineural    

   mixed    combined HL   

  3        

  



 

 

 Congenital meatal atresia .1  inner ear disorders   

    baby     congenital anomaly         

       ..         heart    

urinary tract    respiratory tract    hearing   vision   .

   meatal atresia       sometimes    inner ear 

anomalies. 

   MCQ  oral atresia      deafness  conductive 

deafness    inner ear anomaly  

2. CSOM complicated with labyrinthitis: 

  otitis media   conductive    inner ear  erosion  

labyrinthitis   sensory neural  conductive  mixed  combined  

3. Combined/Mixed otosclerosis: 

    combined    stapedial وcochlear  

 stapedial    conductive 

cochlear sensory neural 

 psychogenic HL          

Deafness in children 

      deafness in children        

 ..    handicapped         

                

                 

     . 

Deaf-Mutism

Deaf     mute             

       no good hearing during childhood   no 

 speech  mutism    3 years of life st1       



 

 

        14           

14                 

         3 years st1    . 

      

  congenital causes         cochlea hereditary   

external    Bilateral  deafmutism   bilateral 

deafness   

Infection   commonest causes mutism deaf   3M  

Meningitis   Measles  Mumps deaf mutism commonest causes   

 .

3         

   ..    3    .

*           3     

   ototoxic drugs         pneumonia   chest 

infection            aminoglycosides 

gentamicin   Deaf mutism 

 Ototoxic aminoglycosides chemotherapy  

otitis mediaacute  recurrent    bilateral CSOM  bilateral secretory OM  

 deaf mutism   

    conductive        ..  

   bilateral conductive HL      

    delayed speech development 

    sensorineural      Deaf mutism  

   recurrent bilateral conductive HL    ..        9 

              delayed speech development   

          .. 

recurrent bilateral conductive Hl   due to  

   recurrent acute OM 

   recurrent secretory OM 

   CSOM  delayed speech development .  



 

 

    deaf mutism delayed speech development      

                  

 IQ   

  deafness in children     assessment of hearing in  

children  

         

  audiology                

 ..  baby    6              

                 not cooperative  

  

 assessment of hearing in children  adult ..     deaf-

mutism           assessment of hearing in children 

   detect  

   necessary     psychological trouble      social problem  

         deaf-mute         

Egyptians   .deaf-mute 

 early detection is necessary for early rehabilitation     to avoid 

social and psychological problems 

         

      6     6   baby      

        ..                . 

   6                 ! 

         ..   blinking         

       visual stimulation      baby 

                  jerky 

movement of the body     .blinking reflex         rough   

          ..    moro's reflex    moro   

     



 

 

the child responds to loud sound by jerky movement of his body and blinking of  his eyes

     6 

    6        :distraction method 

the child  directs his face  to the source of sound       

                   

               

source  of the sound 

    distraction method  ..   curiosity     source 

 sound

visual reinforcment audiometry    

     conditioning method       

                 

                 

     conditioning method play audiometry

                

   ..               

         

     remote control  

       

         

        

          

       curiosity         

          

   conditioning playing audiometry the child asked to pick a toy in 

response to sound  

 

             rough    

 ABR        

    moro reflex            

    rough       jerky movement

            ABR 



 

 

                 

                   

cooperative the child can respond to any type of audiometry as adults  

     

     response     tests      

subjective method    subject    

           test   objective method  

              6070 dB   

     ABR      .objective test 

 objective test 

          waves       

drum ossicles perilymph endolymph     

nerve impulse    stimulationcochlea   cerebral cortex   

           

           

          under 

anesthesia          

             

    probe    

 10 dB      objective 

           

          

 intrauterine      

intrauterine baby             

   baby    intrauterine    developed completely  3  

4       evoked response audiometry   

  otoacoustic emissions  

 55  4      20     5    

   . 

oto   acoustic   emissions         

                  

  echo             

      hair cells     hair cells      

       hair cells    hair cells   



 

 

    hair cells   .  cochlear echo    

     cochlea  normal mass   hair cells  degenerated 

   fibrotic    healthy .  

  otoacoustic  emissions     cochlea     

   cochlea             

             humanity     

        otoacoustic emissions   abnormal   

    further investigations  

survey         

normal vision  normal . 

      test     

  ABR        

ABR ،      ABR   

  pathway      cochlea  

otoacoustic emission   investigation    survey      

ABR           time consuming  

anaesthesia        waves  otoacoustic 

emission         

    deaf mutism  auditory rehabilitation   

                 

      mentally retarded 

               

                    

                

     early detection     auditory rehabilitation

sometimes   cochlear implant   bilateral  cochlea     

       

       brain stem     cochlea 

        

  hearing       retina      



 

 

      organ of corti      

advancement               

   

Tinnitus: 

             

 Tinnitus               

              

  sensation of noise in the ear          

  

 it is a common illness    difficult to relieve 

  common illness             it may be continuous 

or intermitted       quite surroundings 

              

                 

avated by stress   fatigue and depression  

  depression      psychological problems   

        psychological  stress  

   fatigue     physical fatigue   stress    mental stress 

or depression  

 tinnitus

  .Deafness:  

 deafness    tinnitus          

 

        

        deafness   tinnitus 

    conductive HL    low pitched tinnitus  

sensorineural  high pitched tinnitus           

 deafness with tinnitus 



 

 

   tinnitus    deafness   

 ، 

 

1. Temporomandibular joint arthritis: 

             temporo 

mandibular joint 

 جامد                  

           

cartilage               

referred pain   

2. Impacted wisdom tooth:

            tinnitus

 

3. Cervical spondylosis:

       intervertebral disc        

     cervical plexus C2 & 3 .tinnitus 

4. Blood diseases: 

       anemia and polycythemia    

anemia     viscosity   polycythemia   

 capillaries   ear  viscosity     capillaries 

viscosity         

            

5. Vascular diseases:

 hypo & hyper-tension            

                 



 

 

hypertension    hypotension           

     . 

  :objective 

  objective         

 blood \vascular diseases pulsatile tinnitus 

Glomus tumor   highly vascular    pulsation 

 

 High jugular bulb & carotid aneurysm  

            

     mastoid 

 defect musclepalatal & tympanic myoclonus 

               contraction  

    relaxation & contraction & relaxation & so on 

                 

  psychological     

    palate tensor palati      

Eustachian tube                

     palatal myoclonus  myo means    clonus  clonic 

contraction 

   tensor tympani  malleus       tympanic 

myoclonus    psychological disorder        

 !                 

                   

                

                     

   psychological trauma    palatal or tympanic myoclonus    

     localized    Eustachian tube     



 

 

  :tinnitus 

 specific ttt             

    acute otitis media          

                   

  mental stress, fatigue,  depression,   simple      

anxiety   psychological assurance          

             masking for tinnitus  

. 

   tinnitus masker       

           

   masker         

    Specific ttt    

 ear discharge :otorrhea 

  \\    watery     

    CSF endolymph 

muco-purulent  pus    or purulent      bloody

Watery

  CSF otorrhea  traumatic  lateral semicircular canal  

perilymph from fistula    stapedectomy 

 in accidental fracture of skull base

     CSF otorrhea  longitudinal transverse     

     CSF transverse       

Eustachian tube CSF otorhinorrhea   

 neoplastic tumors as cancer ear  erosion      CSF    

   



 

 

 mucopurulent  

      ear discharge   

Acute suppurative otitis media as it s a mucosal disease  inflammation 

mucosa 

   

 chronic suppurative otitis media safe type 

Purulent

  unsafe    

  .purulent 

otitis externapurulent  mucosa external ear skin

Bloody

1. Traumatic:

          foreign body  

rupture of the drum   ENT         

fracture of base of the skulllongitudinal   CSF otorrhea  

 2. Inflammatory: 

            .bollus myringitis 

3. Neoplastic: 

  highly vascular tumor  middle ear   after manipulation  

         benign        

  biopsy .glomus 

squamous cell carcinoma bleeds on touch     long standing 

chronic suppurative otitis media with its characters    

symptomatology      



 

 

Vertigo 

 Vertigo                   

  subjective  objective    

  

subjective sense of motion either of the patient or of 

the surroundings  

        

             impulses   sensors  

         

 vestibular part of inner ear not the cochlear part 

                

    

 eye        proprioception joints   

         cerebellum    

       impulses  :3 areas  

1- Inner ear in both sides.  

2- Both eyes.  

3- Proprioception organs, especially in the neck & joint cells.  

   vertigo      history       

history       examination

   investigation      MRI  CT      

   history examination   ،     chromic suppurative otitis 

media  labyrinthitis  

Meniere's diseasedrum 

  recurrent attacks of deafness, tinnitus & vertigo. 

 Meniere   ear fullness      vertigo   deafness   

tinnitus    sometime   rare    .fullness  



 

 

 questions      3    

charactervertigo؟    recurrent   .persistent  

  recurrent      recurrent attacks of vertigo    

 Meniere's disease  

 recurrent   in relation to position    Benign paroxysmal positional vertigo  

 persistent     labyrinthitis   vestibular neuritis        

 ،  character      recurrent    persistent  

 duration  

  for seconds     Benign paroxysmal positional vertigo   

 ،               ،    for 

seconds   

  minutes to hours  ؟   Meniere's disease    ، never days 

  never daysdays or more   others   vestibular  neuritis 

labyrinthitis   .   

 associated symptoms  

    proprioception cerebellum   CNS    

     

  Aural symptoms  

       labyrinthitis   

      fluctuant    progressive   

  fluctuant   vertigo   Meniere's disease  Fluctuant      

   progressive      labyrinthitis    chronic 

suppurative otitis media. Deafness, tinnitus & discharge   labyrinthitis 

Neurological symptoms  loss of consciousness      

vertigo   loss of consciousness   epilepsy       

         attack of epilepsy   vertigo    

            

     attacks of vertigo  loss of consciousness  epilepsy 

                

                

                    



 

 

               loss of consciousness  

            ،  loss of 

consciousness  ،                 ، 

      ،      ،     ،  epilepsy  

  neurology      ear loss of 

consciousness    transverse fracture      

 weakness      motor area  upper limb  lower limb  

 tumor     .vertigo  

 numbness   b  silent

      sensory   motor  sensory area  

  

    dysarthria       motor area  

      ..                

 CNS neurology

 cervical and visual  symptomsproprioception eyes 

  vertigo      

vertigo  

         physiological       

                  

    1. physiological vertigo  

         2. pathological vertigo   

physiological vertigo    rotational stimulation        

endolymph  perilymph     vertigo         

rotational stimulation   

    thermal stimulation   caloric test     ear wash     

      ear wash sometimes         



 

 

          thermal stimulation      

inner ear   . 

pathological vertigo 

   peripheral   central     peripheral   central   

          centre            vestibular 

nerve    inner ear    vestibular part   cochlea   

hearing . 

   vestibule  inner ear   vestibular nerve  central  

   central        central     

sensorineural hearing loss       facial nerve paralysis   

   

1. Traumatic: 

head trauma as in car accident  

                     

      severe attack of vertigo       loss of 

consciousness          vertigo       

        

2. Inflammatory:

Meningitis   

Encephalitis   

Brain abscess 

3. Vascular  (THE) 

thrombosis  

haemorrhage    

embolism    

4. Neoplastic:   

cerebellar tumor 



 

 

    Brain tumor  vertigo    severe  cerebellum     

early  cerebellum   impulses       inputs 

5.  Degenerative: 

Multiple sclerosis

6.  Vertebro basilar insufficiency:

vertebral artery vertebral artery   basilar artery 

vertebrobasilar system  basilar       supply  inner ear  

   atherosclerosis   blood  supply       

vertigo        transient ischemic attacks  (TIAs) 

7. Lateral medullary syndrome:

lateral partmedullablood supply

suppliedarteryPICAposterior inferior cerebellar 

arteryarterythrombosisembolismlateral part of the 

medulla

lateral part of the medullavital centerslower four 

cranial nervesPICAinner earvertigo

lateral medullary syndromeinfarctionlateral part of 

medullaocclusion of PICA

vertigoseverenauseavomiting

vertigoassociated.nystagmus

vasovagal attack     vagusvasovagal attack    ear wash  

 stimulation   vagus      trigger areamidlinelarynx

precordium stimulation   vagus    stimulation  heart heart 

  reflex cardiac inhibition     .vasovagal attack 

       demonstration  ear surgery       

            

    vasovagal attack ،         

        vasovagal attack    

 vasovagal attack     ear wash   stimulation  vagus   

 



 

 

 :vestibular nerve  

cochlear   vertigo 

  inflammation vestibular nerve   vestibular neuritis it is a 

common cause vestibular neuritis benign paroxysmal positional vertigo 

 25%  .cochlear affection

    vestibular   deafness tinnitus    .caused by viral infection 

vestibular nerve cerebellopontine angle       

cochlear nerve compressed cerebellopontine angle 

      SNHL    cerebellopontine angle lesions  

vestibular neuritis   SNHL  vertigo     

cochlea  vestibule    cochlear nerve  vestibular nerve

 cerebellopontine angle  commonest lesion

  acoustic neuroma

 meningioma  

  congenital cholesteatoma

  arachnoid cyst  

 inner ear causes  : 

 congenital     congenital vertigo     

diseases  

Meniere's disease   definition    distension of 

membranous labyrinth with endolymph, characterized by recurrent attacks of 

vertigo, deafness, tinnitus  

  recurrent vertigo (for minutes) with fluctuant deafness and tinnitus و

 definition



 

 

Benign paroxysmal positional vertigo:

definition   paroxysmal attack of vertigo in relation to certain 

position due to debris in the posterior semicircular canal

  utricle  posterior  semicircular canal      vertigo 

   stimulation  crista ampularis    10  20 

   deafness  vestibular neuritis  

Labyrinthitis: 

 viral  bacterial syphilitic 

Ototoxicity: 

  sensorineural hearing loss  aminoglycosides 

chemotherapy  

Trauma: 

accidental trauma fracture base of the skull  inner ear vertigo 

transverse fracture base of skull  longitudinal  transverse

surgical trauma .perilymph fistula  

             

Investigations of a case of Vertigo: 

       investigations    audiological 

investigations             

    fluctuant SNHL  Meniere's 

   deafness    CSOM 

          vestibular neuritis 

      position   Benign paroxysmal positional vertigo  

  audiological investigations   audiology    

 

speech audiometrypure tone audiometrytympanometry 



 

 

 vestibular investigations  vestibular test   

caloric test          sensitivity 

inner ear

 electronystagmography  caloric test    

           nystagmus  vertigo  

  caloric test  nystagmus  

electronystagmography     graph      

outer canthus   upper eyelid  

friction             graph  

  nystagmus  curve   . 

electronystagmography    caloric test  

nystagmus  graph  

 fistula test:الـ

       30      vertigo 

 fistula  ،    polyp    manipulation 

 aural polyp  

     seigalization fistula test 

  Dix Hallpike test 

     Benign paroxysmal 

positional vertigo.

Rotating chair test:

            vertigo   

 vertigo     normal  vertigo   

       90  120  normal  

   10        vertigo 

      nystagmus 



 

 

Dynamic posturography: 

 test     15      dynamic  posture

 positions graphy    graph 

     vertigo    

          

           

         

    synchronization  

           

    regular      . 

 movement  body    

equal  movement  body  

                 

    dynamic posturography       .

Nystagmus 

  nystagmus           involuntary oscillatory 

eye movements  

  nystagmus   congenital   

       nystagmus !           

      nystagmus       

          ،   !! 

   involuntary oscillatory eye movements  

   nystagmus! 

  physiological              

                

      .physiological 

physiological optokinetic nystagmus

kinesis     physiological    

 



 

 

 :pathological

   ocular cause  

   pendular nystagmus   

 

pendular       

          

 equally   

equal         equal  

 pendular   .congenital 

  congenital    acquired          

equal equal   pendular nystagmus 

vestibular nystagmus 

   labyrinth    jerky 

labyrinth fistula   rapid phase  

 diseased    serous labyrinth   

 suppurative     .normal  

jerky  . 

 central 

         

 CNS        

          

   4             

nystagmus        .central cause 

Investigations: 

  nystagmus   

directly looking to the eye

   movement            

   

  frenzel glasses 

     20 diopter        movement    

                   

     movement        



 

 

     frenzel glasses     

   lose the optic fixation       

  nystagmus   .

 electronystagmography

         curve    nystagmus . 

Caloric test:

              caloric test   

                

           . 

 caloric test    ! 

                    

   test of vision   visual acuity        

  !! 

 inner ear         deep inside the skull 

      !! 

 vertigo          

   37  .

           30 

  

  Lateral SCC vertical position  

maximal point of stimulation   lateral SCC  

        testing    represent  

  vestibular part llateral SCC   60  

    30    90  

stimulated   

           7  30 

  ear wash  40    7  

  ear wash         7 

  44

        7    

      7  7   

ear wash  40. 



 

 

       ! 

  vertigo     nystagmus     subjective  

objective   .

Normallyvertigo and nystagmus   !! 

     90 120      90  inner ear  

   hypo functioning     120   hyper functioning   

very rare     dead earear      

vestibule  

         !  nerve block    

  . 

           stimulation  . 

            stimulated  ،    ! 

   non tested        nystagmus    

. 

         equal         

        away cold      

      toward heat 

eat = ACTHHowards Told, Cway ANB 

Otalgia 

 otalgia  pain due to local cause otalgia pain

 due to local lesion in ear or referred pain

 referred pain  cholecystitis shoulder 

 referred pain

 the same nerve supply 

 trigeminal 

 otalgia  sensory nerve 

supply of the ear 

sensory nerve supply of the ear 

 auricle 2 surfaceslateral or outer) and (inner or medial 

 outer surface  outer mainly

trigeminal innercervical plexus



 

 

 mainly nerve sensationtrigeminal  

branch  auriculo-temporal 

 auricle and temple auriculo-temporal  upper two thirds of the 

outer surface  auricle

 lower 1/3  greater auricular of C 2,3 

 auricle 

inner or medial

 

greater auricular

outer innerC 2 and 3

 lower one third 

greater auricular 

 upper third of inner occipital  

lesser occipital C2C1 sensory 

motor 

 external auditory canal  drum  

anterior half  auriculo-temporal  .trigeminal  

 posterior half Arnold's branch vagus

 cancer thyroid and cancer larynx

 Arnold's branch of vagus

 middle ear mucosa  nerve

 glossopharyngeal Jacobson's nerve or tympanic plexus 

pharyngeal disorders  ear tonsillitis  cancer pharynx 

otalgia

1. Referred pain: 

 nerve

 Auriculo-temporal of trigeminal 

 Arnold's nerve of vagus 

 Jacobson's nerve of glossopharyngeal  

 Greater auricular (Cervical plexus C 2 & 3)  



 

 

 Lesser occipital (Cervical plexus C 2) 

 referred  trigeminal glossopharyngeal  

vagus cervical plexus

Trigeminal: 

 referred trigeminal 

traumaticinflammatoryneoplastictumornerve

congenital 

 traumatic, inflammatory and neoplastic 

 traumatic 

trauma in the mouth 

dental extraction

 traumatic ←dental extraction impacted wisdom tooth

ear

inflammatory is dental caries  maxillary sinusitis  

referred pain to teeth and ear  trigeminal 

 temporomandibular joint arthritis cartilage 

  TMJ  cartilage 

 parotitis auriculo temporal

neoplastic← cancer of anterior two thirds of the tongue  ear

Glossopharyngeal:

 trauma  pharynx

tonsillectomy

post 

tonsillectomy referred painglossopharyngeal  

 inflammatory  tonsillitis   any pharyngeal suppuration   quinsy , para 

retro pharyngeal abscesses  tonsillitis  



 

 

 neoplastic cancer of pharynx and cancer base of the tongue 

Vagus:

larynx and thyroid vagus ear

 traumatic laryngeal trauma  5 areas in the bodytrigger areas

larynx  

supplied by vagus vaso vagal attack

 auricle and external canal  testicle 

 inflammatory  TB in larynx  larynx lung

expectorations laryngitis caseationnerve 

 syphilis  painless nerve end arteritis obliterans 

 degeneration  nerve  blood supply 

Neoplastic cancer larynx  ear Arnold's branch 

vagus

Cervical plexus: 

 spasm of muscles   nerve

 cervical disc prolapse 

 

 cervical spondylosis

 elastic nerve 

 spasm of neck muscle 

 spasm of neck  

nerveear



 

 

2. Local ear causes:

 traumatic

 inflammatory 

 neoplastic.

 congenital pain

 :traumatic  

 ENT

 painful hematoma  auricle 

 external canal  trauma

 foreign body

 middle ear  fracture base of skull

 Eustachian tube barotrauma

inflammatory

 auricle .perichondritis 

 external earotitis externa  middle ear acute suppurative OM

 perforation of drum pus under pressure once 

 pain

 NB NB

 CSOM is never painfulcomplicated,  acute exacerbations or 

malignant transformation 

 NB

inflammation Eustachian tubecatarrh of common colddrum

bullous myringitis

Neoplastic

 2 tumors  middle earglomus sqamous cell carcinoma

 



 

 

AUDIOLOGY 

audiologyfeminine part of ENT

Characters of the sound: 

2 characters 

frequency tonepitch of sound

intensity 

frequencyhertzwavescyclecycle 

 wave 

human earrange20: 20000 Hz20 subsonic

20000ultraultra sound

intensityrange0:140 dBdBzero loudness 

zero90 dB90

discomfort90:110severe pain110:140140 dB

140

Audiometry: 

audiogram audiometry

intensity frequency organ of 

corti fibers 

audiometry

frequencyintensity

pure PTAharmonic

speech audiometrydisharmonic 

speech audiometrypure tone

impendence audiometryresistance sound vibrations 

displacement drumtympanometry 



 

 

normaltype A

type B secretory otitis media flat curve 

type C curveEustachian tube dysfunction 

type As curve otosclerosisstiffness  

type Ad curveossicular chain disruption 

Otoacoustic  Emissionhair cells

hair cells hair cellsnormal  

hair cells oto Acoustic emissions  

normal otoAcousticemissions

normalhair cells 

Evoked Response audiometry 

cochleaElectrocochleography

nerve brain stemABR cortex 

cortical evoked audiometry 

PTA

slide 

Pure tone audiometry (PTA): 

sound proof room 

pure tone frequency intensity stimulation of hearing using 

pure tone signals generated from audiometeraudiometer 

audiometry testsound-proof room

 ear phoneEAC

test air 

conduction ACdifferent 

intensitiesear piece

vibrationmastoid bonetest

bone conduction



 

 

ACBC signals

ear pieceEACZero dB

10 dB20 dB20 

dBvibratormastoiddifferent frequencies

 signals of increasing intensityfrequencyfrequency

During the testnon tested ear

masking

masking

the non-testing ear should be masked to avoid cross transmission

8 frequencies125 : 8000

ear piece

ACcurvevertical columnintensitydB

90 dBdiscomfort

horizontal frequency

FM

frequency modulation

frequencyintensity

zero dB10 

dB20 dB30 dB 90 dB

frequencyintensity

ear pieceEACmeatus

AC

frequency125whateverintensity

10 dB

frequency 12510 dBfrequency250

250 Hzzero dB500 dB



 

 

curveAC8000 dBear piece

mastoid bone vibratorbone conduction

12510 dB20 dB125 Hz

20 dB

250 Hz010 dB

500 Hz10 dBbone conductionair conduction

cochlear nerve23.000 fibersfiberintensity

250 Hz500 Hzfiber

CHLair conduction

bonethresholdAC

BCthreshold

thresholdintensity

thresholdcurve

curveACcurveBC normal

SNHLairbone 

nerveAC thresholdBC threshold2 

curvesnormal

 

SNHLcochleanerveairbone

CHLcochlea

bone conduction normal

 

CHLACSNHL

ACBC

Mixed HL

mixedACthresholdBC

mixed2 curvesAC curveconductiveSNHL



 

 

2 curves20normalairbone

normalconductive HL

diseaseboneAC normal

boneair

mixed HL

normal gap2 curves zeroacceptable20 dB

 

Normal hearing = 0:20 dB 

curve20 dB25 dB 

curvescurvesnormal20 dB

CHLairboneaircurve

gapnormalSNHLgap

normalmixed

degree of hearing loss

 

type of hearing lossCHLSNHLmixed

degreedBdegree

20%

20%30%dB

normalzero25curve25 dBair bone25 dB

mild hearing losscurve25:40 dB

moderate40:55 dB

moderately severe5570

severe7090

90profound hearing loss



 

 

normaldegree80 dB

severedegreemoderately severe

PTA 

gap 2 curves  

 stapedectomy air-bone gap > 20 dB 

speech audiometry 

speechspoken words 

 speech audiometry 

speech audiometry 

.discrimination 

speech audiometry measures the ability of each ear to discriminate the 

spoken words.fatcat

valuepoor speech discrimination acoustic neuroma.

acoustic neuromaacoustic 

neuroma nerve fibersstill fibersfibers

poor speech 

discrimination retro cochlear region acoustic nerve

 impedance audiometry 

 oto-acoustic-emissionshair cell 

 acoustic (stapedial )reflex  

 Evoked response audiometry

electro-cochleo-graphyelectric activity  cochlea

Meniere's disease 

ABRacoustic neuroma 

sqamous cell carcinomalong standing CSOM + change of characters

 



 

 

Hearing rehabilitation 

    

     socially   psychological health . 

     psychological trouble          

         !!

                 

     . 

       deaf   !     !! 

               

 !     . 

                  

                  

     .deaf  

         . 

 rehabilitation

1. Sign language:

           

           

  rehabilitation aids    

  . 

 

 

2. Lip reading:

                 

                 

 .   أ

3. Hearing aids:

  . 



 

 

4. Cochlear implant:

   . 

5. Brain stem implant: 

   brain stem.. 

Hearing aids 

          digital     

digital              

digital       . 

          . 

   !      . 

sound amplifier              

. 

 sound amplification system    help the deaf patient to overcome his deafness 

       . 

Components: 

   MARP       

:icrophoneM. 1 

   "pick up the sound"    electric impulses  electric energy 

:mplifierA. 2

             amplifier 

  system     .

:eceiverR. 3

               .

:ower supplyP. 4

           



 

 

                  

  

 

 

 

 

Types of Hearing Aids:  

1. Air conduction hearing aids: 

  behind the ear       

  . 

           

    .     inside the 

external auditory canal   !! 

           

            

  air conduction hearing aids        . 

                   

           

            

           

           

     pocket   ،   

           

     :D

  pocket wearing hearing aid   advancement     

              auricle  

    external auditory canal        

middle ear .

 



 

 

2. Bone conduction hearing aids: 

   BAHA bone anchored hearing 

aid   mental atresia   external 

auditory canal    air conduction  

!    external auditory 

canal        

 skull    bone anchored 

hearing aid      skull   .canal 

Indication of Hearing aid: 

1. Congenital deafness: 

  congenital meatal atresia   .BAHA 

2. Acquired deafness: 

            . 

conductive hearing loss   operation is refused or contraindicated  

 otosclerosis

             complication   . 

 

 sensory neural hearing loss            

 nerve   presbycusis     . 

  cochlear otosclerosis  

cochlear otosclerosis    stapedectomy ! 

 stapedial       stapedectomy cochlear  

hearing aid    . 

               !! 

Cochlear implants 

 .

               ! 

           cochlea     

  .     cochlea organ of corti      degenerated 



 

 

   organ of corti  

  

1  nerve  . 

2   . 

3 brain stem . 

 nerve   ! 

  cochlea       cochlea     

  deafness !   sensory hearing loss   sensory neural HL  

Sensory   neural  nerve or brain sensory HL  Profound  

profound   severe 

 mild or moderate      . 

  it is new method for treatment of patients with bilateral profound sensory hearing 

loss 

  bilateral           .

cochlea    diseased   not functioning    stimulation of 

cochlear nerve by electric method           

  electrodeelectrode     round window   cochlea   

organ of corti               

 stimulation   cochlear nerve  cochlear nerve     

. 

Components:

         external part  

 internal part    scalp       

scalp    

scalp.

       

 MRI     

        

. 

      



 

 

  

Amplifier   

speech processor    !      different tones    

             processing    

                 different 

intensities   .different tones. 

 internal part mastoid  connected     receiver 

receiver    receiver            

  electrode   .

     electrodeelectrode   multi channel    

                 

 multi-channel electrode   round window        

organ of corti 

 !speech processor and multi-channel electrode  cochlea  س

 fibers  cochlear nerve  cochlear apex & base  ج

  cochlea            

   electrodes        technology    

. 

/   cochlea    nerve   ! 

 /     nerve     cochlear duct       

 cochlear nerve ending       nerve    

     :patients selected for implant 

  pre lingual  

         

  post lingual  

      . 

   cochlear implant pre or post lingual ! 

 post           pre    mentality  

  !post lingualpre   mentality 

     cochlear implant         ،    



 

 

   . 

post lingual    !

                 pre 

lingual   . 

   pre and post  prognosis 

Brain stem implant

          cochlea   nerve   

   brain stem           

       still under trail         

             

brain stem        .still under  

 

 



 

 

OPERATIONS 

noseear ear 

ear

Myringotomy: 

myringotomyectomy

myringotomyoperations of ear 

Indications:

end round 

AOM myringotomy

bulging drum 

small or high up perforation perforation usuallyantero-

inferior partgravity drainage

failure of medical ttt for 48 hours AOM

pain &fever complications

especially in children

that resists bulging & perforationthick drum 

complication facial paralysismastoiditispus

facial bony canal  facial paralysis myringotomy

drainage

acute otitis media

bulging drum  

small or high up perforation 

failure of medical treatment for 48 hours especially in children  

complications as facial paralysis or mastoiditis 



 

 

 Otitic barotraumas 

moderate stage effusion

hemotympanumdrainage

SOM 

myringotomyfluidventilation tube 

ventilation 

technique

anaesthesia

general anesthesia in children-local

psychological traumageneral

general or local anesthesia in adults -

adult generalchest 

troubles

Site of incision

horizontal linelower level of malleus

vertical linemalleussuperiorinferiorantero

posteroanterosuperioranteroinferiorposterosuperiorposteroinferior 

postero-superiorcholesteatoma

jointincusstapesmalleuscholesteatoma

erosion of long process of incusmyringotomy

ventilation tubeanterosuperior quadrant

the least migratory areadrum

epitheliummigrate 

epitheliumepithelial migrationanterosuperior 

quadrantantero-inferior quadrantcone of light

AOMpostero-inferior quadrant

AOMbarotrauma

drainageventilationdrainagegravity

AOMbarotraumapostero-inferior quadrant



 

 

myringotomyAOM

pus 

to relieve pain

 surgical woundscar ry1

intention necrosisintention ry2

healing bad healing surgical 

wound

Complications of Myringotomy:

fibrosis edges

fibrous tissuehealingpersistent perforation

posterosuperior quadrantmalleolusincus

dislocationincusstapesinjury 

to incudostapedial joint

jugular bulbjugular veinmiddle ear

separatedbonebonedehiscent

jugular bulbmiddle ear SOMvenous blood

microscopegrayishsecretionmyringotomy

injury 

1. Injury to incudostapedial joint 

2. Injury to jugular bulb. 

injury drum  heal  scar scar

tympano sclerosis complications 

collagen bundle 

Cortical Mastoidectomy 

sub 

cutaneous tissue periosteumdrillmastoid 

bone air cells cortex cover  

cortexdrill cortical mastoidectomyair cell 

cavity



 

 

 acute mastoiditis

medical treatment failed for 24 hours 

 brain abscess 

meningitis

mastoiditis brain abscess

  mastoid abscess

 acute mastoiditis 

cellulitis abscessencephalitis  abscess

abscess

pain is throbbing once puszygomatic mastoid abscess

mastoidectomy

middle ear cleftmastoid middle ear cavity and ET 

middle ear cleftmastoid   cortical mastoidectomy radical

 corticalmastoid air cells

middle ear drum

 corticalradical 

 radical mastoid 

part of another complication as radical mastoidectomy

tympanoplasty

 discharge  middle ear

mastoidmiddle ear mastoid antrumaditus ad 

antrumtympanoplastymastoidcortical 

mastoidectomy

another operation cochlear implant

base of skull cortical 

mastoidectomy

mastoid cavity infection 



 

 

:technique

 general anesthesia local 

drill drill 

hammer 

severe headache  general anesthesia

anesthesia general

incision  post auricular  take care mastoid 

facial nerve mastoid laterallystyloid foramen 

medially 

mastoid  incision facial nerve incision 

Wild's incision high oblique

cortical mastoidectomypost auricular incision

tympanoplasty 

skinsubcutaneous tissueperiosteumboneair 

cellsantrumlateral semicircular canalantrum 

fixedfixed landmark

landmarksay

key anatomysternomastoidnose

middle turbulencemastoidearantrum fixed

antrum dura mediallateral semicircular canal

antrumair cells

antrum

clinical landmark

auriclecymba concha

clinical landmark

auricleskull bone

surgical landmark

supra-meatal triangleMcEwen's 

triangle

zygomatic arch continuoussupra-meatal crest

supra-meatal crestsupra-

meatalmastoidposterior wall of EAC posterior 



 

 

meatal walltangential posterior meatal wall

triangle

boundaries

Superior: Supra-meatal crest. 

Anterior: Postero-superior meatal wall. 

Posterior: Tangential line to posterior meatal wall.

triangleantrumMcEwen's triangle

surgical landmarkantrum clinical landmarkauricle

Complications:

complications

durasigmoid sinusjugular vein

duraCSF leakagesigmoid

venous blood

medial walllateral semicircular canaldrilllateral semicircular canal

perilymph 

periosteumpersistent fistula

infectionpersistent mastoid fistula

Radical Mastoidectomy

radical mastoidectomyradical

removal of mastoid air cells & 

middle ear contents except stapes

oval window

perilymph fistula

cavitymiddle ear

mastoid

posterior wall of external auditory canal

posterior wall

single large cavitymiddle ear 

contentsradical mastoidectomy



 

 

Indications of Radical Mastoidectomy:

 2 T + 2 C

:holesteatoma if extensiveC 

cholesteatomaunsafe type

cholesteatomaatticatticotomy

atticoantrumatticoantrostomycholesteatoma

radical

:omplicationsCholesteatoma with C. 2 

brain abscess

..BT. 3

tumor

:umorT. 4 

TB otitis mediaTBossiclesTB T.B osteitis

tuberculous tissue

TB otitis media multiple perforations of drumdrum

otitis media 

CSOMperforationdrum

TBTB

common

Technique: 

general anesthesia l

incision postauriculartake care in childrenincisionchildren 

Wild s incisionoblique and high

radical mastoidectomy

5 points5 points 

cortical mastoidectomyremoval of mastoid cortexantrum

air cells



 

 

 middle ear contentstapes

posterior canal wall

 

posterior canal walladitus ad antrum

aditus ad antrum

bridge

ridge

bridgefacial nervedeep to the antrum 

aditus ad antrumfacial nervedeep

superficialridgebridgeridge

bony canal of facial nerve

posterior wallfacial nervebridge

single large cavity

good aeration secondary infection

discharge

cholesteatoma

.removal of bridge of post. wall

ridgefacial bony canaldrill

bony canal

estimatecomplicationfacial nerve

 obliteration of Eustachian tube

classical pathwayETventilation of middle ear

middle earET

secretionsmiddle earinfection nasopharynx



 

 

ETfat

fibrosischolesteatoma

ossiclesdrum

cholesteatomareconstruction

meatoplasty

external canalbony partcartilaginous part

8 mmouter 1/3bonesoft tissue

cartilagemeatoplasty

bony partcartilaginous part

good aerationfollow upcholesteatoma

cartilaginous part

inner ear petrous bone

caloric reaction

cholesteatomatemporalis muscle transposition

cholesteatomamuscle

radical mastoidectomymeatoplasty

 canaloplastybridgeridge

Complications:

corticaldurasigmoid

lateral semicircular canalperilymph fistula

persistent perforation

cavitywaxgravity

accumulationepithelial migration

persistent discharge 

cavitylined by skinmucosal lined

lined by mucosadrynessskinmucosasecrete mucous



 

 

persistent dischargegood aerationdrynessskin

persistent dischargemastoid cavity problems

recurrent cholesteatoma 

ossiclecholesteatoma

good meatoplastyepitheliumskin

ear wash

modified radical mastoidectomy

Cholesteatomamodified 

radical mastoidectomyossicle

drum

diseased part  healthy part

cholesteatoma

There are 2 lines for treatment of cholesteatoma:

canal wall upcanal wall down

canal wall downradical mastoidectomy

open techniquemastoid

canal wall downopen techniqueremoval of cholesteatoma from 

mastoid and removal of cholesteatoma from middle ear and removal of posterior 

canal wall.

atticotomyposterior wall atticoantrostomy

radical.canal wall down

cholesteatomaexternal canal

mastoidectomycorticalposterior wallcanal 

wall upclosed technique

cavitymiddle earbone

cholesteatoma

combined approachapproachcholesteatoma



 

 

external canalmiddle earcortical 

mastoidectomymastoidpost. wallcanal wall 

upclosed technique

advantagecanal wall up

canalmiddle ear

disadvantage

recurrent cholesteatoma

cholesteatomaoto-endoscopy

second look operation

disadvantageclosed techniqueadvantageopen technique

recurrent cholesteatomadisadvantageclosedadvantage

openincidencerecurrence

advantageclosedposterior walldisadvantage

openposterior wallmay open facial recess

closedmiddle ear

mastoidopenmiddle earmastoidcavity

Updown

Tympanoplasty 

tympanumMiddle ear  

tympanic cavityplasty

ossicles

Myringoplasty

ossiclesossiculoplasty

tympanoplastymiddle eartympanoplasty



 

 

tympanoplasty

Eradication of the disease + Reconstruction of conductive hearing mechanism

eradication 

 granulation polypReconstruction of 

conductive hearing mechanism

N.B. cortical mastoidectomy

tympanoplasty

discharge

Myringoplasty

traumatic

Infection

myringoplasty 

tympanoplastyMyringoplasty

tympanoplasty

Indications: 2 C + 2 T

:SOM (Safe type)C. 1 

unsafeRadical

:ongenital middle ear anomaliesC. 2 

Middle ear

middle ear spaceplasty

ossiclesfixedplastic surgery

:raumatic rupture of ear drumT. 3 

traumatic rupture

myringoplasty 

:raumatic dislocation of the ossiclesT. 4 

ossiclesossiculoplasty

tympanoplasty



 

 

Technique

 anesthesiageneralLocal

          localgeneral 

 incisionpost auricular incision

Take care in children

eradicationgranulation .polyp

reconstruction

temporalis fasciatemporalis muscle

fasciagraft

temporalis fasciagraft

graft 

endotracheal tubeesophagusischemiadamage

brain tissue

temporalis fasciaperichondriumtragusincision

tragus

vein graft veingraft

dura

temporalis fascia

ossiclesmalleusincusstapes

ossiclescartilagetragusnasal septum

Bone graft cortical mastoidectomyhummer

cortical bonemastoid cortexossicles

 

 bone graft

 cartilage graft 

 patient own ossiclesincus

patient own ossicles 

 prosthesismalleusPORP  

partial ossicular replacement prosthesis 

partial malleus

TORPTotal 

TORPmalleusPORPmalleus



 

 

 cartilagegraftnecrosis

complicationsfibrosis 

veindiathermy

temporalis fasciatissues

musclegraft 

Approaches

approach

approach←incision for middle ear surgery 

1 incisionpostauricular

take care in childrenapproach

2 Permeatal

Permeatalmeatus

scar 

3 Endauraltragus

stapedectomytragus

helix 

PermeatalEndauralstapedectomypostauricular

corticalradical 

EAR


