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BASIC ANATOMY

The ear can be divided into three parts: external, middle , and inner
ear.

The external ear consists of the auricle and the external auditory
canal .

The middle ear consists of the tympanic membrane , the three
ossicules { malleous , incus , stapes } , two muscle and the tendons
attached to them { tensor tympani and the stapedius muscles }

The inner ear consists of the bony and membranous labyrinth.
The bony labyrinth : cochlea , vestibule , semi-circular canals

The membranous labyrinth consist of the cochlear duct , utricle ,
saccule , and the semi-circular ducts .
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BASIC PHYSIOLOGY
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ENERGY
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COMMON TERMINOLOGY
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CLASSIFICATION
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Conductive hearing loss is usually
related to abnormalities of the outer
or middle ear; sensorineural hearing

loss is related to inner-ear
pathology.



OUTER EAR CAUSES
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2.Infection: Infections may lead to blockage of the EAC due
to the accumulation of debris, edema, or inflammation.

3.Tumor: the most common malignant tumor of the EAC is
SCC, others basal cell carcinoma and melanoma, typically
cause conductive hearing loss due to occlusion of the canal.

4.Benign bony growths may also occlude the EAC with a
resulting conductive hearing loss. The two most common

benign growths are exostosis and osteoma. T X el P
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5.Wax impaction : Some patients are not able to clear K
wax on their own or use Q-tips that push the wax down the
ear canal. These individuals may need periodic cleaning of
the wax to enhance their auditory capabilities.

@waﬂ or TlywDan'c Cayify,
@ 6.Tympanosclerosis: fprs ’r«ympwmb:(/' i AT,

caused by previous infection or insertion of ventilation tubes
result in white or yellow scarring within the tympanic
membrane.

usually It does not cause a significant reduction in hearing.
Rarely causes scarring and fixation of the ossicles, with a
conductive hearing loss.
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MIDDLE EAR CAUSES



iPad


2. Infections:

otitis media is a common childhood disorder that also
frequently occurs in adults.

it is normally associated with pain, fever, and
ear fullness as well as decreased hearing.

Conductive hearing loss occurs because fluid filling the
middle ear space prevents the tympanic membrane (TM)
from vibrating adequately, thereby diminishing movement of
the ossicular chain.
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3.Tympanic membrane perforation:

The degree of conductive hearing loss depends upon
the size and location of the perforation.

can be caused by :

blast injury -

barotrauma .

foreign body trauma -

temporal bone fractures

ear infections

self-inflicted trauma from a Q-tip or other object
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Most acute TM perforations heal on their own or with the
aid of a paper or biogenic film patch. Occasionally surgical
correction is required, usually with a temporalis muscle
fascia graft. Repair of the perforation often corrects the
conductive hearing loss.
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The eustachian tube needs to be closed most of the time to
prevent tympanic membrane motion with respiration and it
opens momentarily during swallowing or yawning for a
second and allowing air flow to occur.

Pressure within the middle ear has to match that of the
outside world for the tympanic membrane to vibrate
normally and for hearing to be clear.
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Barotrauma occurs when a patient is exposed to a sudden,
large change in ambient pressure, often during diving or

flying.

if upon descent with flying or diving this equalization is
prevented by mucosal edema secondary to an URI,
pregnancy, or anatomic variations, the negative relative
pressure in the middle ear can lead to its filling with serous
fluid or blood or to inward rupture of the TM.



Treatment of middle ear barotrauma consists of:
(] topical and systemic decongestants
analgesics
antihistamines

] Antibiotics should be used if purulent otorrhea is
observed

Most TM ruptures heal spontaneously, if normal
eustachian tube function is restored and infection is
controlled
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Cholesteatoma is a growth of desquamated, stratified,

squamous epithelium within the middle ear space , As
keratin desquamates from the epithelial lining of the sac, it
gradually enlarges with eventual erosion of the ossicular

chain, mastoid, and external auditory canal (EAC)causing
hearing loss . Mabignanl (ocally
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Otosclerosis is a bony overgrowth that involves the

footplate of the stapes bone causing fixation and a
: : nd.
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The inheritance is autosomal dominant but with reduced
penetrance and there maybe no family history.

The presentation tends to occur in young and middle
aged women.

It can remain unilateral or become bilateral.
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Initial treatment for otosclerosis and the accompanying
hearing loss involves either hearing amplification or surgical
replacement of the stapes bone with a prosthesis.



6.Eustachian tube dysfunction :

can cause perceived hearing loss.

occurs commonly in the setting of a viral upper respiratory
infection (URI) or sinusitis, and it can also occur with
allergies.



INNER EAR CAUSES
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1.congenital :
any hearing loss that occurs at or shortly after birth.

Hereditary : can be autosomal dominant or recessive; 90
percent is autosomal recessive, so that the children often
have normal hearing parents.

Non-hereditary: involve an insult to the developing
cochlea, including viral infections such as cytomegalovirus

(CMV), hepatitis, rubella, toxoplasmosis, HIV, and syphilis.



iPad


2.Presbycusis :

age-related hearing loss, is a common cause of hearing
loss worldwide. The hallmark of presbycusis is the
progressive, symmetric loss of high-frequency hearing
over many years in an elderly individual,

Tinnitus is often present.

Hearing aids are able to benefit most patients with
presbycusis, and The progression of hearing loss rarely
becomes so severe that hearing aids are not effective in
restoring the ability to communicate
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3.Infection :

The most common infection of the inner ear in adults is
viral cochleitis; in young children, it is meningitis.

cause a profound sensorineural hearing loss by destroying
the inner ear hair cells

Ardbad
Viral cochleitis usually manifests as a sudden
sensorineural hearing loss ; vertigo, facial paralysis, or pain
“occur rarely.
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a condition of unknown etiology, likely caused by
endolymphatic hydrops of the membranous labyrinth of the

inner ear.
tri /maﬂ

characterized by episodes oﬁdeafness tinnitus, and
vertigo. il yplcally the attacks are preceded by a sensation
of fullness in the ear.

Symptoms last for several hours and in between attacks
the affected ear may return to normal.
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5.Noise exposure:

The mechanism by which excessive noise induces hearing
loss includes :

1. direct mechanical damage of cochlear structures.

2. metabolic overload due to overstimulation ( including excess nitric
oxide release that can damage hair cells, generation of oxygen free
radicals that become toxic to membranes, and low magnesium
concentrations that weaken hair cells by reducing the concentration
of intracellular calcium).


iPad


6.Inner ear barotrauma:

is a fairly uncommon injury but should be excluded In all
cases of middle ear barotrauma.

It can occur following the development of a sudden
pressure differential between the inner and middle ear,
leading to rupture of the round or oval window.

The main symptoms are tinnitus, vertigo, and hearing loss,
which in turn can cause disorientation and panic.
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7.Tumors :

the most common tumor that causes sensorineural
hearing loss is an acoustic neuroma j/ .~

This is a benign tumor that usually originates from the
vestibular portion of the eighth cranial nerve.

The most common complaint is an asymmetric or unilateral

sensorineural hearing loss.
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8.0totoxic substances:

Antibiotics(oral aminoglycosides , erythromycin
and tetracycline)

chemotherapeutic agents ( cisplatin) are among the most
commonly used drugs that cause hearing loss.

Any sensorineural hearing loss associated with antibiotic

or chemotherapeutic drugs is ;%
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9.Neurogenic:

OV Lol 1

Cerebrovascular accident or transient ischemic attack

Arnold-Chiari malformations may stretch the auditory
vestibular nerve,

Multiple sclerosis

—\—
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10.latrogenic :

latrogenic inner ear injuries may occur during surgical
procedures such as :

tympanomastoidectomy or stapedectomy; following

radiation therapy, either for intracranial or nasopharyngeal
tumors; or they may be medication-related.
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DEGREE OF HEARIN
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DIAGNOSIS
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- otoscopic examination.

- tuning fork tests.

Investigations :
Audiogram
tympanogram

if needed:

speech audiometry
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: TREATMENT
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TINNITUS



Quality of tinnitus varies according to origin:

high pitch ( inner ear ) / crackling ( middle ear )
/pulsating( vascular).

it can be unilateral or bilateral.

It is not a disease but a symptom.



described as either subjective or objective:

(T Subjective tinnitus;) the most common type, occurs in
the absence of any physical sound reaching the ear
and is audible only to the patient.

(Objective tinnitus) which affects a minority of
patients(1%),is generated in the body and reaches the
ear through conduction in body tissue and is audible to
the patient as well as the clinician.




Objective: rare

Causes.
palatal myoclonus, middle ear myoclonus

vascular ( aneurysm, glomus tumor, AV shunt , atheroma of
cranial vessels).

acute middle ear infection




Subjective: very common

Causes:

acute trauma
Meniere’s disease
ototoxicity , otosclerosis
acoustic neuroma

systemic disease: CVS disease,blood diseases (anemia),
neurological ( MS, neuropathy), drugs, fever, alcohol abuse.

middle ear effusion and chronic otitis
psychogenic( hallucinations )
labyrinthitis, perilymph fistula
idiopathic ( majority )



DIAGNOSIS




: TREATMENT




surgery: labyrinthectomy
hearing aids.( if the patient is deaf)

tinnitus maskers ( white noise instrument ), by producing
quite noise .

Tinnitus retraining therapy ( TRT)
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