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ANATOMY OF THE EAR
I.
The External Ear.
II. The Middle Ear.
III. The Inner Ear.

Figure 1: The human ear.

I. ANATOMY OF THE EXTERNAL EAR
PARTS:
1- The auricle.
2- The external auditory canal.
3- The tympanic membrane.

1- THE AURICLE (Ear pinna):
It is the comma shaped structure attached to the side of the head by
ligaments and muscles. It is composed of a sheet of fibro-elastic cartilage.
The covering skin is closely adherent to the perichondrium on the lateral
surface.
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The auricle is devoid of cartilage in two places:
a) The lobule, which is the small lower part and consists of fat.
b) The incisura terminalis, which lies between the tragus and anterior end
of helix.

Figure 2: The Auricle.
Blood supply:
The external carotid artery branches: superficial temporal artery, occipital
artery, and posterior auricular artery.
Venous drainage:
Correspond to the feeding arteries  internal and external jugular veins.
Nerve supply:
• Motor: The facial nerve to the vestigial auricular muscles
• Sensory:
1- The auriculotemporal nerve (from cranial nerve V) to the upper 2/3
of the lateral surface.
2- The lesser occipital nerve (C2) to the upper 1/3 of the medial
surface.
3- The greater auricular nerve (C2, 3) to the lower 1/3 of the lateral
and 2/3 or the medial surfaces.
4- The facial nerve to the area around the concha at the external
meatus.
Lymphatic drainage: The pre and post auricular lymph nodes.
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2- THE EXTERNAL AUDITORY CANAL (Meatus):
It extends from base of the concha (of auricle) to the tympanic
membrane (24mm length in adults).
• The lateral third is cartilaginous, directed medially, upwards, and
backwards, continuous with the auricular cartilage. Its skin contains hairs,
sebaceous and ceruminous glands (secrete wax).
• The medial two thirds are bony, directed medially, downwards and
forwards, continuous with the bony walls of the middle ear. Its skin is
much thinner than the outer third and contains no hairs or glands.
The epithelium of the canal migrate periodically beginning from the
center of the tympanic membrane to outside the canal discharging wax and
other substances in a self-cleaning action.To examine the external ear, you
have to pull the auricle upwards and backwards to straighten the canal and
see the drum.
Blood supply:
The external carotid artery branches: superficial temporal artery, occipital
artery, posterior auricular artery, and deep auricular branch of the maxillary
artery.
Nerve supply: Sensory only
1- Anterior ½: The auriculotemporal nerve.
2- Posterior ½: Arnold’s branch of the vagus nerve.
Lymphatic drainage: The pre and post auricular lymph nodes.

3- THE TYMPANIC MEMBRANE (The Ear drum)
Site:
It is located at the medial end of the external auditory canal, separating the
external from the middle ear. It lies at an angle of 55o with the horizontal
because the anterior and inferior walls of the external canal are longer than
its posterior and superior walls.
Shape:
The drum is oval (about 8 x 10 mm), about 0.1 mm thickness, pearly grey,
semi-translucent and concave laterally (towards the external auditory canal)
showing the reflected cone of light on examination.
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It is divided into two unequal parts:
1- The larger part: called pars tensa which has a thick rolled periphery
called “The membranous annulus”.
2- The smaller uppermost part: called pars flaccida or Shrapnell's
membrane.
The two parts are separated by two folds: the anterior and posterior malleolar
folds.
Minute anatomy:
The ear drum consists of three layers:
• The outer skin layer is continuous with the skin lining of the external
auditory canal.
• The middle fibrous layer is well formed in pars tensa and absent in pars
flaccida. The fibrous layer has two types of fibers: circular and radial.
The handle (manubrium) of malleus, which is one of the auditory
ossicles, is embedded in this layer. Its end lies in the center of the drum
called (the umbo).
• The medial mucosal layer is continuous with the mucosal lining of the
middle ear.
• For diagnostic purpose the ear drum is divided into 4 sections by two
imaginary, line through the handle of malleus and the other passes
horizontally through the umbo. (Anterosuperior, anteroinferior,
posterosuperior and posteroinferior).
Blood supply: Branches from the external carotid artery.

Figure 3: The Tympanic membrane.
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Nerve supply: Sensory only
• The inner surface: Jacobson’s branch of the glossopharyngeal nerve.
• The anterior ½ of the lateral surface: The auriculo temporal nerve.
• The posterior ½ of the lateral surface: Arnold’s branch of the vagus
nerve.

II. ANATOMY OF THE MIDDLE EAR CLEFT
A. THE MIDDLE EAR CAVITY (TYMPANIC CAVITY):
It is located in the temporal bone between the external ear and the inner
ear. It is a six-walled cavity about 15 mm in height, 15 mm antro-posteriorly
and 2-6 mm from side to side. All the walls are bony, except the lateral wall
(tympanic membrane) and are lined with mucous membrane, which is
ciliated columnar epithelium except its postero-superior part that has
flattened squamous epithelium.

Figure 4: The middle ear cleft.
• It is divided into three regions:
1- Meso-tympanum (middle ear cavity proper): lies opposite to the
tympanic membrane.
2- Epi-tympanum (attic): lies above the tympanic membrane level.
3- Hypo-tympanum: lies below the tympanic membrane level.
• Contents: It is filled with air and contains:
1. Three bones (auditory ossicles): malleus, incus and stapes.
2. Two nerves: The chorda tympani nerve and the tympanic plexus.
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3. Two muscles: The tensor tympani muscle and the stapedius muscle.
Walls of the middle ear:
1. Lateral wall:
• It separates the middle ear from the external ear.
• Formed by:
1) The tympanic membrane with bones above and below.
2) The outer attic mass or scutum (part of the squamous temporal bone)
forms the upper part of the lateral wall of the attic ( epi-tympanum).

Figure 5: The middle ear cavity.
2. Medial wall:
• It separates the middle ear from the inner ear.
• Formed mainly by:
1) The first (basal) turn of the bony cochlea (of the inner ear) It produces a
central rounded bulge called the promontory.
2) Two openings connect the middle ear (functionally) with the inner ear:
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a- The oval window: lies above and behind the promontory. It is closed
by the footplate of stapes.
b- The round window: lies below and behind the promontory. It is
closed by the secondary tympanic membrane.
3) The horizontal part of the facial nerve: runs in a bony canal above
the oval window.
3. Superior wall:
It separates the middle ear from the middle cranial fossa and temporal lobe
of the brain. It is a thin bony plate called the tegmen tympani.
4. Inferior wall:
A thin bony plate separates the middle ear from the bulb of internal jugular
vein.
5. Anterior wall:
It separates the middle ear from the internal carotid artery. It has an opening
for the Eustachian tube. The tensor tympani muscle enters the middle ear
through this wall.
6. Posterior wall:
• It separates the middle ear from the mastoid process.
• It has an opening (the aditus ad antrum) which connects the epitympanum
(attic) with the mastoid antrum.
• The stapedius muscle enters the middle ear through this wall through a
bony ridge (the pyramid).
• The vertical part of the facial nerve runs in a bony canal in this wall.

Figure 6: The middle ear ossicles.
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B. THE EUSTACHIAN TUBE (THE AUDITORY TUBE):
The Eustachian tube communicates the middle ear cavity with the
nasopharynx where it opens 1.5 cm behind the posterior end of the inferior
turbinate. Its length is about 36 mm and is directed medially, forwards and
downwards. The tube is shorter, wider, and more horizontal in children than
in adults. Its lateral third is bony while its medial two thirds are
cartilaginous. It is lined with mucous membrane with ciliated columnar
epithelium. The tube is closed at rest. It opens by contraction of the tensor
veli palatine muscle during swallowing and yawning to ventilate the middle
ear.

C. THE MASTOID AIR CELLS
They are located within the mastoid process of the temporal bone which
is a pyramidal bony projection directed inferiorly behind the auricle. They
are small air-filled bony cavities that communicate with each other and lined
with flattened squamous epithelium. They communicate anteriorly with the
middle ear cavity through the aditus ad antrum. The largest air cell is the
mastoid antrum, which lies behind the attic. The number and size of the
other cells varies and usually arranged in groups named after the anatomical
structure they are near to e.g. retrofacial, tip, perisinus, periantral, subdural,
sinodural and zygomatic air cells, according to the degree of cellularity. The
mastoid process is not present in the newborn. It forms from traction on the
squamous and petrosal parts of the temporal bone by cervical muscles, since
the child starts to support his head.

Figure 7: The mastoid air cells.
The functions of the mastoid air cells are still unknown but they are thought
to share in pressure-regulating mechanism of the middle ear cavity and in
decreasing the weight of the skull bones.
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III. ANATOMY OF THE INNER EAR
(Labyrinth)
It is located within the petrous part of the temporal bone between the middle
ear and the internal auditory canal. Its length is 20 mm and consists of a
membranous labyrinth surrounded by a bony labyrinth:
• The bony labyrinth is a hollow bony capsule, which is a part of the
petrous portion of the temporal bone.
• The membranous labyrinth is a group of delicate ducts and sacs.
The membranous labyrinth is filled with a fluid called endolymph and is
surrounded by a fluid called perilymph, the membranous labyrinth contains
the labyrinthine sensory end organs.
1. The Bony Labyrinth consists of:
a) Bony cochlea: A coiled canal that resembles a snail's shell having 2.5
turns.
b) Three bony semi-circular canals (lateral, superior and posterior), each
canal forms 2/3 of a circle and they are perpendicular to each other.
c) Vestibule: Between the cochlea and the semi-circular canals.

Figure 8: The bony labyrinth.
2. The Membranous Labyrinth consists of:
a) Membranous cochlear duct: Within the bony cochlea contains the
organ of corti  Cochlear division of the 8th Cranial nerve.
b) Membranous semi-circular ducts: Within the bony semi-circular
canals vestibular division of the 8th Cranial nerve.
c) Utricle, and Saccule: Within the vestibule  vestibular division of the
8th Cranial nerve.
d) Endolymphatic duct and sac.
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Figure 9: The Membranous Labyrinth.
The Cochlea:
1. The cochlea forms 2.5 turns around an axis called the modiolus.
2. Cochlear nerve fibers leave the cochlea through the modiolus.
3. The cavity of the bony cochlea is divided into three compartments:
• A middle compartment called scala media (cochlear duct), filled with
endolymph. The organ of Corti (the sensory end-organ of the cochlea)
lies in this compartment. It rests on a membrane called basilar membrane.
• An upper compartment called scala vestibuli, filled with perilymph.
• A lower compartment called scala tympani, filled with perilymph.
The Labyrinthine Sensory End Organs:
They are the sensory end organs of hearing and equilibrium, located within
the membranous labyrinth
• The sensory end organ of the cochlea is called: the organ of Corti.
• The sensory end organ of the semi-circular duct is called: the crista.
• The sensory end organ of the utricle and saccule is called: the macula.
Each sensory end organ contains special sensory hair cells.
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PHYSIOLOGY
I- PHYSIOLOGY OF HEARING
Hearing (audition) is the sensation of sound
The hearing (auditory) system of the ear is divided into two parts:
1- Conductive part.
2- Sensory-neural part.
1- The conductive part:
It transmits sound as mechanical vibrations.
It consists of: the External ear and the Middle ear.
a- The External Ear:
• The auricle collects the air-borne sound vibrations
• The external auditory canal transmits the air-borne sound vibrations to
the tympanic membrane.
• When the air-borne sound vibrations reach the tympanic membrane, it
vibrates and converts the air-borne vibrations to mechanical
vibrations.
b- The Middle Ear:
• The ossicles have two functions
1- Transmition of the sound waves from the tympanic membrane to the
oval window.
2- Amplification of the sound waves by two mechanisms:
a) The areal ratio between the vibrating area of the tympanic
membrane
and the area of the oval window, is 17 : 1
b) The lever ratio between the arm of malleus and the arm of incus,
which is 1.3
Therefore, the overall amplification is 17 x 1.3 = 22 - i.e. the intensity of
sound at the oval window is as 22 times as that at the tympanic membrane.
• The eustachian tube ventilates the middle ear to equalize the middle
ear and atmospheric pressure. This is important for free movements of
the tympanic membrane and ossicles.
2- The Sensory-neural part
It transmits sound as electrical impulses.
It consists of the Cochlea and Cochlear nerve.
• The Cochlea:
Converts the mechanical sound vibrations to electrical impulses by vibration
of the footplate of stapes in the oval window  vibration of the cochlear
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fluids  vibration of the basilar membrane  stimulation of the cochlear
hair cells which lie on the basilar membrane (in the organ of Corti) 
conversion of the mechanical sound vibrations to electrical impulses.

17

Figure 10: The The lever action between malleus and incus.
• The Cochlear Nerve
It transmits the electrical impulses to the cochlear nuclei (in the brainstem)
 to the higher hearing centers in the brain (auditory area in the temporal
lobe), which perceives them as meaningful sounds.

II- PHYSIOLOGY OF EQUILIBRIUM:
Maintenance of equilibrium occurs in three steps:
1- The brain receives sensory information from three sources:
a) Vestibular part of the inner ear, which is stimulated by head
movements i.e. it is responsible for maintenance of equilibrium during
head movements:
- The three semi-circular canals are stimulated by angular head
movements i.e. rotation.
- The otolith organs (utricle and saccule) are stimulated by linear
head movements - i.e. movement in a straight line.
b) Vision.
c) Proprioceptors of the muscles, joints, and tendons.
2- The brain integrates these sensory information.
3- The brain sends motor orders to two groups of muscles:
a) The extra-ocular muscles to keep the eyes stable.
b) The spinal muscles to keep the limbs and trunk stable.
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EXAMINATION OF THE EAR
1- The auricle is examined first for any abnormality such as in position,
size, shape, color, consistency, tenderness, or accessory auricles.
2- The mastoid process is examined for signs of inflammation.
3- The External auditory canal: For discharge, pain sensation on moving,
Then an ear speculum is introduced in the external auditory canal after its
straightening by pulling the auricle upwards and backwards in adults
downwards and backwards in children.
N.B. Good illumination is essential for examination of the ear and can be
provided by:
1- Reflected light by a head mirror.
2- Head light.
3- Battery powered Otoscope (Provides magnification).
4- Oto-microscope (Provides magnification).
5- Endoscopic Examination (Provides magnification).
The structures seen are:
1- The external auditory canal.
2- The tympanic membrane: The prominent landmarks on the membrane are
a) The handle of malleus, which normally runs downward and
backwards towards the centre of the membrane (The Umbo).
b) The cone of light, which appears in the antero-inferior part of the
membrane due to reflection of the examination light.
4- Pneumatic Otoscope (Siegle’s speculum): It is an ear speculum
provided with air pump to increase or decrease air pressure in the
external auditory canal and with a magnifying lens by 2.5 times.
Indications:
1- To test mobility of the tympanic membrane.
2- To detect small lesions of the tympanic membrane by its
magnification.
3- To perform fistula test.
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CLINICAL EXAMINATION OF HEARING
1- Clinical Speech Test:
It is a simple test to assess the degree of hearing loss (HL) i.e. whether mild,
moderate or severe.
2- Tuning Fork Tests
They are simple tests to assess the type of hearing loss (HL) i.e. whether
conductive or sensori-neural.
The Tuning Fork:
Made of Stainless steel, having a base, stem, and two prongs.
Frequency used: Commonest 256 and 512 Hz.
Activation : The prongs are struck on a firm surface as the elbow or patella .

I- Rinnè's Test:
Principle:
It compares hearing by air conduction (AC) with hearing by bone
conduction (BC) in the same ear by the same stroke of the tuning fork.
• During hearing by air conduction: Sound passes through the external ear
 Middle ear  inner ear.
Therefore, it takes the advantage of middle ear amplification.
• During hearing by bone conduction: Sound passes directly to the inner ear
without passing through the external or middle ear.
Therefore, it does not take the advantage of middle ear amplification.
Method:
• To test hearing by AC, the prongs of the vibrating tuning fork are placed
near the external canal .
• To test hearing by BC, the base of the vibrating tuning fork is placed on the
mastoid process .
Results:
• Normal hearing: AC better than BC  Rinnè positive.
• Conductive HL: BC better than AC  Rinnè negative.
• Sensory-neural HL: AC better than BC, but both are reduced 
reduced Rinnè positive
N.B. Unilateral severe Sensory-neural HL: BC appears better than AC 
false Rinnè negative, because the patient does not hear AC and BC
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sounds by the diseased ear, but in BC testing on this diseased ear, sound
is transmitted across the skull to be heard by the healthy ear.
II- Weber's Test:
Principle:
It compares hearing by bone conduction in the two ears. It is useful in case
of unilateral hearing loss.
Method:
First, the two ears are compared in the air conduction by Rinnè test. The
base of the vibrating tuning fork is placed on the midline of the forehead or
on the upper incisor teeth.
Results:
• Normal hearing: sound is heard in midline or equal in both ears.
• Conductive HL: Sound is heard better in (lateralized to) the diseased
ear (or the ear with more conductive HL), because the background
noise masks hearing in the healthy or better other ear.
• Sensory-neural HL: Sound is heard better in (lateralized to) the
healthy or better ear because it has a better inner ear function.
III- Schwabach's Test:
Principle:
It compares hearing by bone conduction of the patient with that of the
examiner, provided that he has normal hearing.
It is good for otosclerosis clinical diagnosis.
Method:
The base of the vibrating tuning fork is placed on the mastoid process of the
patient. When the patient no longer hears the tone  the tuning fork is
immediately transferred to the mastoid process of the examiner.
Results:
• Normal hearing: The hearing duration of the patient and examiner are
equal  Schwabach normal.
• Conductive HL: The tone is heard longer by the patient  Schwabach
prolonged.
• Sensory-neural HL: The tone is heard longer by the examiner 
Schwabach shortened.
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3- Eustachian Tube Function Tests:
Valsalva’s Maneuver:
Forced expiration with both the mouth and nose closed  Increased air
pressure in nasopharynx  opening of the Eustachian tube. When the
Eustachian tube is patent  the tympanic membrane bulges laterally.

Toynbee test
Otoscopy is done while the patient is swallowing. In normal ET functions,
the drum can be seen moving due to opening of ET and passage of air to the
middle ear.

AUDIOLOGICAL EVALUATION
Audiology is the branch of science dealing with normal and abnormal
aspects of hearing. The scope of audiology includes clinical audiology,
rehabilitative audiology, which includes also prescription, trial and fitting of
hearing aids.
Sound is the form of physical energy dealt with by auditory system. Sound
in nature is found in different forms . It may be a simple sound as pure tones,
or it may be a complex sound as noise and speech.
Physical characteristics of sound:
1- Frequency: sounds may be harsh in pitch as the sound of a drum, these are
low frequency sounds. High frequency sounds are like violin. The unit of
measurement of frequency is called Hertz (Hz). The audible frequency range
is between 20 Hz to 20.000 Hz.
2- Intensity: referred to the amount of loudness of sound. Low intensity
sounds, are soft while high intensity sounds are loud. The unit of
measurement is called decibel (dB).

Pure Tone Audiometry
It is a procedure by which the hearing threshold of an individual is
determined using pure tone at different frequencies as a stimulus both by air
and bone conduction
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Figure 11: An audiogram of an ear with normal peripheral hearing

Figure 12: An audiogram of an ear with mild conductive hearing loss
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Figure 13: An audiogram of an ear with moderate mixed hearing loss

Figure 14: An audiogram of an ear with moderate sensorineural hearing loss
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Speech Audiometry
It involves presenting speech stimuli to the subject in order to assess the
communicative ability of the individual.

Immittancemetry
It includes a battery of tests that evaluate middle ear integrity:
A- Tympanometry
B- The acoustic reflex.

A- Tympanometry:
Definition: This is the dynamic measurement of middle ear pressure through
measuring mobility (compliance) of the tympanic membrane. The resultant
changes in air pressure variation are plotted on a graph called tympanogram.
Types of tympanograms:
According to the amplitude of the tympanogram and the middle ear pressure,
it is classified into:
1-

Type "A" tympanogram: (normal curve): (fig.15).

2- Type "As" tympanogram: (stiffness curve):
The middle ear pressure is normal but the amplitude is reduced. It occurs in
cases of ossicular fixation as otosclerosis (Fig.16).
3- Type “AD" tympanogram:
The middle ear pressure is normal but the amplitude is increased. This
occurs in ossicular disruption or dislocation and monomeric drum (healed
perforation) ( Fig.17).
4-Type "B" tympanogram (flat curve):
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It indicates no middle ear pressure. This occurs in secretary otitis media
(Fig.18).
5-Type "C" tympanogram:
Middle ear pressure is negative. This occurs in Eustachian tube dysfunction
or resolving middle ear effusion ( Fig.19).

B- The acoustic reflex
• Acoustic reflex refers to the reflexive contraction of middle ear muscles
resulting from sound stimulation.
• It is present in normal ears and some cases of sensorineural hearing loss
and absent in conductive hearing loss.
• It is a protective reflex against high intensity sounds.

Figure 15: Type "A" tympanogram

Figure 16: Type "As" tympanogram
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Figure 17: Type "AD" tympanogram

Figure 18: Type "B" tympanogram

Figure 19: Type "C" tympanogram
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CLINICAL EXAMINATION OF EQUILIBRIUM
1- Examination for Nystagmus (Abnormal Oscillatory eye
movements):
o Direct Observation: By the naked eyes or Frenzel’s Glasses, which are
illuminated magnifying lenses. They are worn by the patient to
magnify his eyes and abolish visual fixation that can inhibit
nystagmus.

Figure 20: Frenzel’s Glasses.
o Electronystagmography: Detection of nystagmus on a graph.
2- Caloric test: each external ear is washed by sterile water 7º C above and
below body temperature i.e. 44 & 30º C, each time is for 40 seconds. The
type and duration of the resulting nystagmus is noticed:
• Normally, it lasts for 2 minutes.
• In vestibular hypofunction, it lasts < 2 minutes.
• In dead ear, it does not occur.
3- Examination for Ataxia (loss of postural equilibrium)
• Romberg’s Test: the patient stands with his feet close together and his
arms in front of his chest, his eyes are open  then closed. In Vestibular
disease  the patient is more unsteady when the eyes are closed.

RADIOGRAPHIC EVALUATION OF THE EAR DISEASE
1- Plain x-ray films are of limited use nowadays.
2- Computed tomography (CT), usually with iodinated intravenous
contrast, gives the best bony definition of the temporal bone. CT
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scanning does the best assessment of congenital abnormalities as well
as bone destruction by tumor or infection.
3- Magnetic resonance imaging (MRI) with gadolinium gives excellent
soft tissue definition of structures in and around the temporal bone.
Therefore, inflammatory lesions and tumors are well defined but not
the bony lesions.
4- Angiography of temporal bone lesions, especially glomus tumors,
may help in defining their extent and blood supply.
5- Newer non-invasive magnetic resonance angiography (MRA) or
digital subtraction angiography (DSA) techniques may replace
angiography.
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DISEASES OF THE EXTERNAL EAR
A) The Auricle.
I. Congenital anomalies:
1. Anotia: Absent auricle.

Figure 21: Anotia.
2. Microtia: Small deformed auricle.
They are often associated with (atresia of the external auditory canal).
3. Macrotia: Abnormally enlarged auricle in relation to the other auricle.
• Treatment: Plastic operation
4. Protruding (Bat) ears: (The commonest anomaly).
The ears of some children appear more prominent than usual (because the
antihelix is underdeveloped). The prominence may cause unhappiness to
the child once he goes to school.
Girls can generally hide their ears beneath hair, but boys cannot.
• Treatment: Corrective operation (otoplasty) is performed at the age of 4
years and on.
5. Pre-auricular fistula and sinus:
These are narrow tracks ending blindly. They are remnants of the cleft
between the first and second branchial arches. They appear as shallow
pinpoint depressions in the skin just in front of the helix leading to a
fistulous tract. When the mouth of the track is closed, it is filled with
sebaceous material and forms a cyst. When it is infected and ruptures
granulations come out.
• Treatment: When it is only a dimple, it can be left alone. If recurrent
infections occur, the fistulous tract has to be excised.
6. Accessory auricle: Small-elevation, formed of skin and cartilage in front
of the auricle.
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• Treatment: Surgical excision.

II. Trauma:
1. Laceration:
• Causes: open trauma as knife injury, bite, or pulling of an earring.
• Complications: perichondritis.
• Treatment: immediate surgical repair, antibiotics.
2. Haematoma of the auricle:
• Accumulation of blood between the auricular cartilage and its
perichondrium.
• Causes:
1. Blunt trauma, commonly in boxers (boxer's ear).
2. Spontaneous as in elderly and haemorrhagic blood diseases.
• Clinical picture:
The auricle is painful, swollen, bluish and cystic (if early)or soft (if late).
• Complications: perichondritis.
• Treatment: Antibiotics, aspiration under aseptic conditions (if early) or
incision and evacuation ( if late ), followed by firm pressure dressing to
prevent recollection of blood.
3. Frost bite: Occurs mainly in very cold weathers (under 0º C), because of
the exposed position of the auricle, the reflex vasoconstriction of the
subcutaneous capillaries and crystallization of blood inside them (cold
and pain sensation)  Accumulation of metabolites in the interstitial
tissue  reflex vasodilatation (congested red and hot auricle)  acute
ischemia  necrosis of the auricle.
• Treatment: Rapid thawing  40º C, anticoagulants, analgesics,
antibiotic. No rubbing because the tissue are friable.

III. Perichondritis:
Inflammation of the auricular perichondrium mainly due to pyogenic
bacteria.
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• Causes:
1- Infected haematoma or laceration.
2- Septic surgical incision.
3- Furunculosis of the external auditory canal.
4- Post- operative infection.
5- Criminal or animal bite.
6- Radiation.
• Clinical picture: The auricle is painful, swollen, hot, reddish soft and
tender. The lobule is free, because it has no cartilage. Later on deformity
occurs.
• Complications: Cartilage necrosis (due to separation of the cartilage from
its perichondrium by the accumulating pus)  fibroticdeformed auricle
called “cauliflower ear”.
• Treatment: Intravenous antibiotics, Small incision(s), removal of necrosed
cartilage  drainage.

B) The External Auditory Canal.
I. Congenital atresia of the external auditory canal:
• Cause: Failure of canalization of the external auditory canal.
• Clinical picture: Unilateral or bilateral completely narrowed or absent
external canal or appears as a blind pit. It may be associated with microtia.
• Investigations:
1. CT scan: to assess the condition of the middle and inner ears.
2. Audiological evaluation of the type and degree of the conductive
hearing loss.
• Treatment:
1. Auditory rehabilitation for infants with bilateral atresia.
2. Surgical reconstruction of the external canal, if the inner ear proved to
have normal structure by CT scan and normal function by audiological
evaluation
• Bilateral atresia: at the age of 5 years.
• Unilateral atresia: after puberty.
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II. Trauma:
• Causes:
1- Self-inflected: by scratching the canal skin by an ear bud, hairpin.
2- Iatrogenic: unskillful ear wash or instrumentation.
3- Heavy blow on the chin while the mouth is opened  transmitted to
the tempro-mandibular joint  fracture of the tympanic bone of the
external canal.
4- Corrosive and caustic injuries  may lead to cicatrical stenosis of the
external auditory canal  conductive deafness.
5- Accidental trauma with fracture base of skull.
• Clinical picture:
1- Bloody otorrhea.
2- Laceration is seen by examination.
• Complications:
Infection  Otitis externa  Stenosis.
• Treatment:
1- Antibiotics .
2- Avoid entry of water into the ear canal during head wash by putting an
earplug or a piece of cotton soaked with an ointment.

III. Foreign body (F.B.):
• Incidence: Most commonly in children and mentally retarded persons.
• Types:
1. Animate foreign bodies as flies, larvae (myasis), mosquitoes, or fleas.
2. In-animate foreign bodies:
• Vegetable foreign body as beans and peas, they swell with water.
• Non-vegetable foreign body as pieces of papers, beads or buttons,
they do not swell with water.
• Clinical picture:
1. May be asymptomatic.
2. Hearing loss, when the foreign body occludes the external canal.
3. Animate foreign body causes severe irritation, and noise in the ear.
4. The foreign body is easily detected on clinical examination .
• Treatment:
1. Instruments (such as hooks):
• Can remove all foreign bodies.
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• Should be used to remove impacted or large vegetable foreign body.
• General anaesthesia is necessary in cases of impacted foreign body and
uncooperative patients as children .
2. Ear wash:
• Can remove most foreign bodies.
• Contraindicated in case of impacted or large vegetable foreign body.
• Insects should be killed by alcohol or oil before wash.
3. General anesthesia and a post-auricular incision and widening of the bony
canal may be needed in cases of impacted foreign bodies especially when
other measures fail.

figure 22: Removal of a foreign body with a hook.
• Complications:
Produced by the foreign body enterance or during unskilled attempts of its
removal:
1. Injury of the external canal, tympanic membrane, ossicles.
2. Otitis externa or otitis media.

IV. Otitis Externa:
• Inflammation of the skin lining of the external auditory canal.
• Types:
1. Bacterial:
• Diffuse otitis externa.
• Localized otitis externa (furunculosis).
• Necrotizing otitis externa.
2. Fungal:
• Otomycosis.
3. Viral:
• Herpes zoster oticus.
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• Herpes simplex.
4. Parasitic:
• Aural myasis (Larvae of flies).
5. Allergic: edema of the external canal with painful vesicles.
Associated with skin eczemas and history of allergen contact.
6. Seborrhoeic: associated with scalp seborrhoeic dermatitis.
1- Diffuse otitis externa:
• Bacterial infection of the whole skin lining of the external auditory
canal.
• Causative organism:
Streptococci, Staphylococci Pseudomonas aeruginosa, B. proteus.
• Predisposing Factors:
1. Skin laceration:
2. Skin maceration:
• Hot humid atmosphere with excessive sweating and frequent bathing.
• Discharge of chronic suppurative otitis media.
3. Diabetic or allergic patients.
4. Lack of hygienic habits as drying ears after bath with dirty towels.
• Clinical picture:
1. Earache increases on moving the jaw e.g. during mastication.
2. Hearing loss when edema is severe and occludes the external canal.
3. Otorrhoea: scanty and purulent.
4. Tenderness on moving the auricle and pressure on the tragus.
5. Skin of the canal is red, oozing, tender, and swollen narrow lumen.
6. Pre and post-auricular lymphadenitis.
7. Normal tympanic membrane if it can be seen.
• Treatment:
1. Prevention of the predisposing factors e.g. proper hygienic habits.
2. Systemic treatment: antibiotics and analgesics.
3. Local treatment:
• Aural toilet i.e. repeated removal of the ear discharge by suction or dry
mopping.
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• Packing the canal with a gauze strip soaked with antibiotic /
corticosteroid or Aluminum acetate 8% ear drops.
2- Furunclosis:
• Localized bacterial infection of a hair follicle, in the skin lining of the
outer cartilaginous part of the external auditory canal.
• Causative Organism: Staphylococcus aureus.
• Predisposing Factors:
1. Trauma or scratching the canal skin by a contaminated ear bud or hair
pin.
2. Diabetes mellitus  recurrent cases.
• Clinical picture: and differential diagnosis (see mastoiditis).

Figure 23: A fruncle in the external auditory canal.
• Investigations:
Detection of blood sugar level, especially in bilateral and recurrent cases.
• Treatment:
1. Systemic treatment: antibiotics (anti-staphylococcal) and analgesics.
2. Local treatment:
• Aural toilet i.e. repeated removal of the ear discharge by suction or
dry mopping.
• Packing the canal with a gauze strip soaked with glycerin ichthyol
10% (glycerin is hygroscopic i.e. decreases edema) or antibiotic
drops.
• No squeezing  perichondritis.
• Surgical incision: only when pointing occurs.

WhiteKnightLove

'It is more blessed to give than to receive.

31

3- Necrotizing otitis externa (Malignant otitis externa):
• A destructive and potentially fatal form of otitis externa, which extends
beyond the external auditory canal to the base of the skull.
• Incidence: Rare, most commonly in elderly uncontrolled diabetics.
• Causative Organisms: Pseudomonas aeruginosa.
• Pathogenesis:
The organism produces enzymes, which cause necrotizing vasculitis 
necrosis. Diabetic micro-angiopathy of the blood vessels  necrosis.
• Clinical picture:
1. Severe stabbing earache.
2. Granulation tissue in the floor of the external canal, at the junction of
cartilaginous part with bony part.
3. Otorrhoea: scanty, sero-sanginous and purulent.
• Investigations:
1. CT scans of the temporal bone → skull base destruction.
2. Bone scans (Gallium and Technetium) to assess severity of bone
destruction and prognosis.
3. Biopsy: to exclude malignancy.
4. Culture and sensitivity tests of the discharge.
• Complications:
1. Spread of infection Osteomyelitis of the temporal bone and skull
base.
2. Cranial nerves palsy:
• Facial nerve, at stylo-mastoid foramen.
• Glosso-pharyngeal, vagus and accessory nerves, at jugular foramen.
• Treatment:
1. Systemic treatment:
• Control of diabetes.
• Massive antibiotic therapy (Anti-pseudomonas) e.g. quinolones and
aminoglycosides, continued until complete cure in at least 6 weeks.
2- Local treatment:
• Aural toilet i.e. repeated removal of the ear discharge by suction
• Antbiotic ear drops.
3- Surgical treatment:
Removal of granulations and debridement of necrotic tissues.
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4- Herpes zoster oticus (Ramsey- Hunt syndrome):
• Causative Agent: herpes zoster virus of the geniculate ganglion of the
facial nerve.
• Clinical picture:
1. Earache in and around the ear.
2. Vesicles on the auricle and in the external auditory canal.
3. Lower motor neuron facial nerve paralysis due to affection of the
geniculate ganglion of the facial nerve.
4. May be associated with sensory-neural hearing loss and vertigo due to
affection of the cochleo-vestibular nerve  Ramsey-Hunt syndrome
• Treatment:
1. Ant-viral therapy as acyclovir (oral and local).
2. Corticosteroids (oral and local) in severe cases with affection of the facial
and/or cochleo-vestibular nerves.

5- Otomycosis:
• Fungal infection of the skin lining of the external auditory canal.
• Causative organisms:
Aspergillus niger (black) and Candida albicans (white).
• Predisposing factors:
- Prolonged use of local antibiotic ear drops.
- Excessive sweating, seborrhea.
- Hot humid and dusty weather.
• Clinical picture:
1. Itching, the main symptom.
2. Otorrhoea, greyish white.
3. Hearing loss, when the fungus mass occludes the external auditory canal.
4. The lumen of the canal contains a whitish mass with black spots (a wet
newspaper).
• Treatment:
1. Removal of the fungus mass by suction or ear wash.
2. Anti-fungal ear drops and creams e.g. clotrimazole, nystatin or 2%
salicylic acid (keratolytic) in alcohol (fungicidal) for 3 weeks.
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V. Tumours of the external ear:
1-Tumors of the auricle:
A- Rodent ulcer or Basal Cell Carcinoma: - present as an indolent ulcer on
the edge of the auricle. It will erode the auricle, and the skull if
neglected. The tumor does not have lymphatic spread. Treatment is
through wide local excision. Local flaps or free grafts close the defect.
The tumor is radio resistant.
B- Squamous Cell Carcinoma: - is also common and has a more aggressive
course with the local lymph nodes affected. Solar acanthosis and
hyperkeratosis are precancerous lesions. Treatment is through wide
local excision with neck node dissection. Radiotherapy is usually
reserved for recurrences.
C- Basi-scquamous term is used to describe a rodent ulcer that has nodal
metastasis.
D- Malignant melanoma: - is common in white races living in sunny areas
e.g. Australia. Wide local excision with radical neck dissection is the
treatment. The tumor is radio resistant.
E- Kaposi’ sarcoma in AIDS patients.
Differential diagnosis:
From tumor-like conditions, as gouty tophi, calcified hematomas, pyogenic
granuloma, and perichondritis.
2-Tumors of the External auditory canal:
can be benign or malignant
1-Benign tumors as: • Exostosis of the external canal with bone growth due to irritation of the
periosteum e.g. cold water in swimmer’s ear. If large  occlusion of the
canal conductive deafness. Treatment is by drilling the bones and
widening the canal.
• Osteoma differs from exostosis in being solitary and pedunculated.
Treated by excision.
• Fibrous dysplasia the external canal is involved as a part of the
affected temporal bone. Ground glass appearance on X-rays or CT is
diagnostic. Treatment is by drilling and recontouring of the affected
bones.
2- Malignant tumors as squamous cell carcinoma (SCC). It originates deep
in the canal. It presents early with ear discharge (may be bloody), and
deafness. It is difficult to differentiate from the carcinoma of the middle
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ear. In fact the two conditions are dealt with as a one disease. It commonly
complicates chronic otitis media, or the later disease may masquerade the
cancer. Biopsy is diagnostic. Since most patients present lately, treatment
is mostly palliative. Temporal bone resection is performed with
radiotherapy. Results are usually poor as it is impossible to obtain a cancer
free margin (the temporal bone hosts important structures as the carotid
artery, the jugular vein, and the facial nerve).

Wax:
• It is a mixture of secretions of the ceruminous and sebaceous glands with
desquamated skin cells.
• It is expelled outside the canal, in the form of flakes, by epithelial
migration.
• Abnormal accumulation of ear wax (cerumen) in the external auditory
canal Hearing loss.
• Functions of wax:
1. Lubrication of the skin of the external canal.
2. Prevent dust and sand to enter the ear as they stick to it.
3. Contains some fungicidal and bactericidal enzymes.
• Incidence:
Wax accumulation is the commonest cause of conductive hearing loss in
adults.
• Causes of wax accumulation:
Failure of the natural cleaning mechanism because of:
1. Narrow external canal.
2. Attempt of the patient to clean his ear with cotton buds  pushing the
wax deeper into the canal.
3. Increased wax production due to skin irritation by soaps and shampoos.
4. Dehydration  thick and hard wax.
• Clinical picture:
1. Unilateral or bilateral fullness of the ear, hearing loss, tinnitus
especially after bathing.
2. A brownish mass in the external canal.
• Treatment:
Removal by ear wash or instruments.
If the wax is hard  softened before wash by a wax solvent as glycerin
bicarbonate ear drops.
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Ear Wash:
• Indications:
1. Wax accumulation.
2. Otomycosis.
3. Foreign body in the external auditory canal: animate after it is killed or
inanimate which does not swell with water.
4. Caloric test.
• Contraindications:
1. Impacted or large vegetable foreign body in the external auditory canal.
2. Tympanic membrane perforation (traumatic or dry).
3. Otitis externa.
4. A fistula between the middle and inner ears  labyrinthitis.
• Technique:
1- Use special syringe for ear wash.
2- Use warm sterile water at body temperature (37 C).
3- Pull the auricle by the left hand upwards and backwards to straighten the
meatus.
4- Direct the nozzle upward and backward.
5- Be gentle and careful.

Figure 24: Ear wash.
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• Complications:
1- Traumatic:
• Injury of the canal skin by the syringe due to sudden patient
movement or by very hot water.
• Rupture of the tympanic membrane due to forcible jet of water
directed toward the tympanic membrane . The patient feels sudden
pain, hearing loss, tinnitus, slight bleeding from ear, and water in his
throat.
2- Infective:
• Otitis externa, otomycosis due to use of unsterile water or syringe.
• Otitis media.
3- Reflex:
• Cough or syncope due to stimulation of the vagus nerve.
4- Vertigo and nystagmus:
• Due to caloric (thermal) stimulation of the inner ear by too cold or hot
water.
5- Faulty technique  impaction of the foreign body.

C) Diseases of the tympanic membrane.
I. Rupture Tympanic Membrane:
• Causes:
1. Indirect trauma: Due to rapid pressure changes:
- A blow on the ear (commonest).
- Otitic barotrauma.
- Blast injury (explosion).
- Sudden fluid compression in jumping in swimming pool.
- Over inflation of the Eustachian tube by forcible nose blowing.
2. Direct trauma:
- Foreign body.
- Slag burns (hot metal particles enter the external canal during
weldering  perforation of the tympanic membrane).
- Self-inflicted e.g. by a hairpin.
- Unskilled ear wash or instrumentation.
- Longitudinal fracture of temporal bone ( attic perforation).
• Clinical picture:
History of the cause followed by:
1. Earache: transient at the time of rupture.
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2. Bloody otorrhoea: mild and transient at the time of rupture.
3. Hearing loss and Tinnitus.
4. Air escapes out of the ear on blowing of the nose producing whistling
sound.
5. Perforation occurs commonly in pars tensa. It usually locates in the
antero-inferior quadrant (in indirect trauma as slap), irregular in shape,
has hyperaemic edges and is surrounded by blood clots. In self-inflicted
cases, the perforation is posteroinferior.
6. Tuning fork tests: conductive hearing loss.
• Complications:
1.Otitis media.
2.Permanent drum perforation.
3.Ossicular dislocation.
4.Implantation cholesteatoma.
• Treatment:
1- Conservative treatment: For three months waiting for the
possibility of spontaneous healing. It includes:
a. Prophylactic antibiotic therapy.
b. Decongestant nasal drops.
c. Avoid ear contamination.
d. Do not wash the ear.
e. Do not use eardrops.
f. Do not blow the nose forcibly.
2- Surgical treatment: Myringoplasty (i.e. repair of tympanic membrane
perforation by a graft taken from temporalis fascia), when the
perforation fails to heal after three months.
• Differential diagnosis:
Tympanic membrane perforation due to chronic suppurative otitis media.
Traumatic perforation
History:
Examination:
1- Site:
2- Size:
3- Shape:
4- Edge:

Pathological perforation

- Of trauma.
- Absent discharge.

- Of otitis media.
- Present discharge.

- In pars tensa
- Central (antero-inferior).
- Mostly Small.
- Irregular.
- Thin.
- Blood tinged.

- In pars tensa or flaccida.
- Central or marginal.
- Mostly large.
- Regular.
- Thick.
- Pus covered.
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Otitic Barotrauma:
• It is trauma to the eardrum caused by acute atmospheric pressure changes
 rupture of tympanic membrane.
• Mechanism:
1. During descent of the airplane or diving, the person with Eustachian
tube obstruction dysfunction fails to open up the Eustachian tube e.g. by
swallowing  air fails to enter the middle ear to equalize the pressure on
both sides of the tympanic membrane  lowering of the air pressure in
the middle ear cavity than that of the atmosphere  retraction of the
tympanic membrane and middle ear effusion.
2. In rapid descent, the relatively high atmospheric pressure pushes the
tympanic membrane medially  rupture of the tympanic membrane.
• Predisposing factors:
1. Allergy
2. Adenoid hypertophy.
3. Inflammation (rhinitis or sinusitis)
• Clinical picture:
1. Severe ear pain and sense of ear fullness.
2. Deafness, tinnitus.
3. Congested retracted drum.
4. Fluid or hemorrhage in middle ear in severe cases.
5. Tympanic membrane may rupture, bleeding per ear in severe cases.
• Treatment:
1. Prophylactic:
a. Avoid flying with nasal obstruction.
b. Avoid sleeping during descent of the airplane (the swallowing action
or chewing gum opens the Eustachian tube).
c. Nasal decongestant drops
2. Therapeutic:
a. Middle ear inflation by Valsalva’s method or chewing gum.
b. Myringotomy and aspiration if middle ear effusion occurs.
c. Treatment of tympanic membrane rupture if it occurs.

II. Bullous myringitis:
• Aetiology: mostly viral.
• Clinical picture:
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Pain and fullness in the ear are common. The drum and sometimes the
deep meatus show hyperemic bullae. The bullae can rupture
spontaneously, causing a small amount of serous or serosanguineous
drainage. Sensorineural hearing loss has been found in up to one-third of
affected patients (? Viral).
• Diagnosis:
Diagnosis is made mainly by pneumatic otoscope to show the movement
of the drum carrying the bullae. This differentiates it from the bulging
hyperemic drum in acute otitis media which does not move.
• Treatment:
Symptomatic treatment, an audiogram should be performed.

III. Granular Myringitis:
• Granular myringitis is an uncommon disease of unknown etiology.
Recently, Pseudomonas aeroguinosa is accused as a causative factor.
• Clinical picture:
Symptoms consist of itching, mild pain, and otorrhea. The otorrhea is
usually sparse. Symptoms have often been present for many months
before the diagnosis is made. The tympanic membrane is covered with
granulation tissue that is often obscured by the discharge.
• Treatment:
1. Long term antibiotic steroid drops (4-6 weeks) and weekly cleaning.
2. Broad-spectrum systemic antibiotics (culture and sensitivity directed)
are sometimes beneficial.
3. Repeated cautery of the granulations.
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DISEASES OF THE MIDDLE EAR
OTITIS MEDIA
Definition:
It’s inflammation of mucous membrane lining the middle ear cleft which
includes middle ear cavity, mastoid, and Eustachian tube.

Types:
It’s classified into two types:
I- Suppurative otitis media:
• Acute suppurative otitis media.
• Chronic suppurative otitis media;
o Tubo-tympanic type.
o Atico-antral type.
• Chronic specific otitis media as T.B & syphilis.
II- Non suppurative otitis media:
• Secretory otitis media.
• Adhesive otitis media.

ACUTE SUPPURATIVE OTITIS MEDIA
Definition:
Acute inflammation of the mucosal lining of the middle ear cleft.
Incidence:
Occurs more commonly in infants and children than in adults.
Causative Organisms:
-Beta hemolytic streptococci and streptococcus pneumonia.
-Staphylococcus aureus.
-Haemophilus influenzae.
-Moraxilla catarrhalis
-Viral infection paves the way for 2ry bacterial invasion.
Routes of Infection:
1. Through the Eustichian tube from:
- Nose and sinuses; during rhinitis and sinusitis.
- Nasopharynx; from adenoids, nasal polypi, and post nasal secretions,
regurge and vomitus materials.
- Oropharynx; from pharyngitis and tonsillitis.
2. Through drum perforation: during bathing, swimming, and ear wash.
3. Through blood stream (rare).
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Pathology:
1. Stage of E.T. obstruction; it occurs due to edema and congestion of the
mucosal lining of the tube leading to negative pressure inside the middle
ear  mild retraction of the tympanic membrane.
2. Stage of catarrhal otitis media; means edematous and congested middle
ear mucosa  serous exudation inside the middle ear cavity.
3. Stage of suppuration; accumulation of purulent and mucopurulent
secretions inside the middle ear  bulging tympanic membrane which
may necrose and rupture leaving a perforation.
4. Stage of resolution: The condition is self limiting in most of the cases
depending on the virulence of the organism and immunity of the patient.
Clinical Picture:
According to the pathological staging, the manifestations will be classified;
1. Stage of E.T. obstruction:
Complaint: Mild deafness (autophony).
Examination: Mild drum retraction and mild conducive hearing loss
(signs of retracted drum mentioned later).
2. Stage of catarrhal otitis media:
Complaint: Deafness and tinnitus
Pain in the ear and mild fever
Examination: Congested tympanic membrane.
Mild to moderate conductive hearing loss.
3. Stage of suppuration:
A. Before perforation:
Complaint: Severe pain, deep seated and throbbing.
Fever.
Deafness and tinnitus.
Examination: Bulging tympanic membrane which is severely congested
with a pale center (site of coming perforation).
Moderate conductive hearing loss.
B. After perforation:
Complaint: Pain disappears and fever drops down.
Mucopurulent and purulent discharge.
Mild deafness and tinnitus.
Examination: Discharge in the external ear canal, mucoid or mucopurulent and exessive.
Mild conductive deafness.
Drum perforation.

WhiteKnightLove

Freely you have received; freely give.

42

4. Stage of resolution:
Resolution occurs gradually with subsidence of signs and symptoms in any
of the above stages. Resolution may be complete or incomplete → non
resolved otitis media which will need interference.
Fate of acute otitis media:
1- Complete resolution: perforation healed, drum intact with normal
position and normal hearing.
2- Incomplete resolution:
a- Residual deafness: i.e. Secretory otitis media, adhesive otitis media,
residual perforation.
b- Residual discharge: i.e. high or small perforation, persistence cause as
adenoids, mastoiditis.
3- Complications: cranial, extracranial and intracranial.
Treatment:
1. General Measures:
Rest, fluids, analgesics, and systemic antibiotics.
2. Local Treatment:
A. Before perforation:
- Decongestant nasal drops to open the E.T and aereate the middle ear
cavity.
- Anesthetic ear drops to alleviate the pain
Myringotomy (see below)
B. After Perforation:
- Suction of the discharge
- Antibiotic ear drops.
- Decongestant nasal drops.
- Myringotomy is only indicated if the perforation is high, small, or
inadequate to drain the inside secretions.

SPECIFIC TYPES OF ACUTE OTITIS MEDIA.
[1] Acute otitis media in infants and young children.
Incidence:
A.O.M. is more common in this age due to:
- The E.T. is wider, shorter, and more horizontal than in adults → easy to
transmit infection.
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- The frequency of upper respiratory infection is more in children.
- The adenoidal enlargement in infants.
- The low resistance in such age due to teething, artificial feeding, and
gastrointestinal troubles.
Clinical Picture:
- Severe general symptoms than in adults (fever, vomiting and diarrhea).
- The tympanic membrane is diffusely congested but bulging and perforation
occurs later than in adults (thick drum).
Treatment:
The same as in adults except:
- Bulging of the drum is late.
- Myringotomy is indicated if pain and fever persists for more than 48 hours
despite medical therapy.
[2] Acute nectotizing otitis media.
It means severe acute inflammation in patients having low resistance as
during exanthemata. This inflammation will lead to necrosis of tympanic
membrane which may be totally lost.

CHRONIC NON SUPPURATIVE OTITIS MEDIA
Chronic secretory (serous) otitis media
(otitis media with effusion)
Definition:
Accumulation of non-suppurative serous or mucoid secretions inside the
middle ear cleft behind an intact drum.
Incidence:
More common among children and is commonly bilateral. This is because of
the repeated URT infection in such age and also the presence of adenoid
causing E.T. obstruction.
Causes:
The main causes are:
1. Long standing E.T. obstruction which may be due to
- Adenoid disease (hypertrophy and/or adenoiditis).

WhiteKnightLove

Freely you have received; freely give.

44

- Chronic rhinosinusitis.
- Nasopharyngeal tumors.
- Cleft palate causing E.T malfunction due to maldevelopment of tensor
palati muscle.
- Allergic and viral inflammation causing mucosal edema and E.T.
obstruction.
2. Non resolved acute otitis media.
Pathology:
Long standing E.T obstruction → chronic negative pressure inside the
middle ear → metaplasia of the mucosal lining of the middle ear from
simple columnar epithelium into pseudostratified columnar epithelium with
many Goblet's cells → these Goblet's cells will secret the mucus which will
be persistent inside the ear causing the disease.
Clinical Manifestations:
Complaints:
(1) Deafness and tinnitus.
(2) Mild pain may be present.
Examination:
• Retracted drum is the main sign, diagnosed by:
- Distorted cone of light.
- Foreshortening of the malleus handle.
- Prominent anterior and posterior malleolar fold.
- Prominent short process of the malleus.
- Diminished drum mobility.
• The drum may show fluid level appear as a hair line.
• Air bubbles may be present behind the drum.
Investigtions:
• Tunning fork tests → conductive deafness.
• Pure tone audiogram → air bone gap.
• Tympanometry → flat curve (Type B).
• Plain X- ray lateral view of the nasopharynx → adenoidal size.
• Nasopharyngoscopy → nasopharyngeal tumors.
Treatment:
•
Medical Treatment: must be tried for 3 months.
(1) Treatment of the predisposing causes.
(2) Antibiotics.
(3) Corticosteroids.
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(4) Mucolytics.
(5) Nasal decongestants.
During this period, the patient is followed by repeated audiological
evaluation to assess complete recovery.
•
Surgical Treatment: In case of failure of medical treatment

Myringotomy
Incision of the drum in its anteroinferior part → suction of all the mucus
→ insertion of ventilation tube (grommet tubes or T tubes) for variable
time according to the severity and the duration of the disease (from 2-12
months).
Sequelae of untreated secretory otitis media:
•
Neglected secretory otitis media may lead to:
1. Atelectatic middle ear:
- Displacement of the drum medially towards the ossicles and the
promontory. The drum becomes very thin due to loss of its middle
fibrous layer. This condition may lead to retraction pocket and
cholesteatoma.
- Complaint: Deafness & tinnitus.
- Examination: Severely retracted and very thin drum.
Conductive deafness.
- Treatment:
-Trials of repeated inflation of E.T e.g by Valsalva maneuver.
-Trials to put ventilation tube.
-Cartilage tympanoplasty in resistant cases.
2. Adhesive otitis media:
- Long standing untreated secretory otitis media may lead to adhesions of
the drum to the bony structures inside the middle ear, the patient will
have deafness, the drum is fixed.
- Treatment: Hearing aid.
3. Tympanosclerosis:
- Definition: Whitish patches (chalky patches) seen on the tympanic
membrane, due to calcium carbonate deposition in the tympanic
membrane
- Site: Commonly in the drum but may invade the ossicles.
- Treatment: If no symptoms  no treatment. Tympanoplasty  in
severe conductive deafness.
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Myringotomy Operation
Defintion:
Incision of the tympanic membrane.
Indications:
1. In acute otitis media:
- Bulging drum about to perforate.
- Small or too highly seated perforation.
- A.O.M. with complications.
- A.O.M. with failed medical treatment for 48 hours.
- A.O.M. in infants.
2. In chronic secretory otitis media.
3. In otitic barotrauma.
4. In chronic ET dysfunction more than 3 months

Figure 25: Site of the incision in myringotomy.
Technique:
1. Under general or local anesthesia.
2. Sterilization of the ear.
3. Through ear speculum, use the myringotomy knife to do drum incision in
its anteroinferior part to avoid injury of the ossicles.
4. Suction of the discharge.
5. In case of chronic secretory otitis media, put grommet tubes (ventilation
tube).

Figure 26: Insertion of grommet tube.
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Complications:
1. Injury of the incudostapedial joint.
2. Injury of high jugular bulb (in congenital dehiscence of the middle ear
floor).
3. Bleeding from the external canal skin.
4. Residual perforation after removal of ventilation tube.
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CHRONIC SUPPURATIVE OTITIS MEDIA
Definition:
Chronic inflammation of the middle ear cleft characterized by drum
perforation and discharge (except in congenital cholesteatoma).
Types:
1. Tubotympanic disease = safe type O.M.
- This is due to infection coming from the E.T.  mesotympanum
(tubotympanic).
- It's a mucosal disease and rarely cause necrosis or complications (safe).
2. Attico-antral disease = unsafe type O.M.
- Infection starts in the attic and mastoid antrum (attico-antral).
- Commonly associated with cholesteatoma  bone erosion, so commonly
causes cholesteatoma (unsafe).

Tubotympanic Disease
Aetiology:
It's due to incomplete resolution of acute otitis media with perforation
which may be caused by:
- Recurrent attacks of infections.
- Inadequate medical treatment.
- Inadequate drainage through small or high perforation.
- Highly virulent organism (exanthemata).
- Low patient resistance.
Symptoms:
- Deafness and tinnitus.
- Discharge; recurrent attacks of profuse, mucopurulent nonfetid discharge.
Examination:
- Discharge in the external meatus.
- Perforation: (Central perforation)
Central perforation in the drum means a perforation at any site in the
drum with any size but it's surrounded by drum remnant all around.
• Site: according to the sectors of the drum:
1. Anterosuperior.
2. Anteroinferior.
3. Posterosuperior.
4. Posterosuperior.
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• Size:
1. Small.
2. Large.
3. Subtotal.
• Shape: Round or kidney shaped
• Edge: Thin or thickened
- Middle ear mucosa: red and edematous in active stage, pale and dry in
inactive stage.
- Aural polyp: is a pale edematous mucosal growth through the perforation.
Investigations:
1. Hearing tests: Mild to moderate conductive deafness.
2. Culture sensitivity.
Differential Diagnosis: Between traumatic and pathological perforation (see
before).
Treatment:
1. Medical therapy:
To convert active stage into an inactive stage.
- Proper antibiotic (systemic and local).
- Aural toilet (repeated suction).
- Treatment of predisposing factors (adenoid and chronic tonsils).
- Follow up to assess complete healing to get the inactive stage (dry
central perforation).
2. Surgical treatment:
- Tympanoplasty.

Attico-antral disease (unsafe type)
In this type, the infection is in the attico-antral area of the middle ear
cleft. Invasion of the bone in this disease is common.

Cholesteatoma:
Definition:
It's a skin sac present inside the middle ear cleft, lined by keratinized
stratified squamous epithelium, filled with exfoliated squamous epithelium
that accumulates in concentric layers (keratin), containing cholesterol
crystals and proteolytic enzymes.
Mechanism of bone erosion by cholesteatoma:
• Pressure.
• Proteolytic enzymes.
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• Chemical action.
Types of cholesteatoma:
1. Congenital:
-Epithelia cell rests.
-Occupy ant site in the temporal bone (CPA, petrous bone, middle ear).
-It mimics any ear disease.
-Rare.
2. Primary acquired: (no history of previous ear disease)
Long lasting E.T. obstruction  negative middle ear pressure 
postero- superior retraction pocket  skin sac inside the attic  attic
retraction cholesteatoma.
3. Secondary acquired: Occurs on top of chronic Suppurative otitis
media.
• Migration theory:
The stratified squamous epithelium migrates from the outer surface of
the drum through the edge of the perforation  inside the middle ear.
• Metaplasia theory:
Long standing infection in the middle ear mucosa  metaplasia of the
epithelial lining  simple columnar  keratinized stratified
squamous epithelium (cholesteatoma).
• Implantation theory.
Clinical Picture:
Complaint: Deafness and tinnitus.
Discharge  purulent, scanty, and offensive (characteristic).
Signs: Nature of the discharge is characteristic.
Attic perforation (in pars flaccida) marginal perforation and or
cholesteatoma which appears as whitish mass in the attic or the
posterosuperior part of the drum. Granulation tissue or polyp may be
present.
Investigations:
- Hearing tests.
- Plain x-ray both mastoids
- C.T. scan in case suspected to have complications.
Treatment:
- Mainly surgical
- Tympanoplasty is the main surgery
- Radical mastoidectomy in certain cases.
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Cholesteatoma

Figure 29: Attic cholesteatoma.
Differential Diagnosis:
Safe Type
Site of
infection:
Perforation:

Discharge:

Tubo-tympanic.

Attico-antral.

Central.

Attic or marginal.

Mucopurulent.
Profuse.
Non foetid.

Granulations:

Uncommon.

Polypi:

Rare.
Pale.
Edematous.

Deafness:

Unsafe Type

Mild & moderate C.D.

Cholesteatoma: No.
X-ray
Hypercellular mastoids
mastoids:

Purulent.
Scanty.
Foetid.
Common.
Common.
Reddish.
Fleshy.
Moderate to severe C.D
Mixed Deafness
Common
Hypocellular mastoids
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Figure 30: Attic perforation

Figure 31: Anteroinferior perforation

Tympanoplasty Operation
Definition:
The commonest operation to treat all types of chronic suppurative otitis
media.
Aim:
1. Eradication of pathology in the middle ear cleft (granulations, polyps, and
diseases cells)
2. Reconstruction of conductive mechanisms to achieve hearing.
Types:
Wellstein classification:
Type I:
• Lesion: Dry Central perforation (D.C.P) with intact functioning
ossicular chain.
• Myringoplasty to close drum defect.
• Closure of central dry perforation of the drum.
• No interference of the ossicular chain (intact mobile ossicles).
Type II:
• Lesion: C.D.P and necrosed malleus.
• Closure of central dry perforation and putting the graft over intact
incus.
Type III:
• Lesion: Perforation with necrosed malleus and incus.
• Open cavity and put the graft over the head of the stapes
(myringostapediopexy).
Type IV:
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• Lesion: Perforation and necrosed all ossicles.
• Put the graft on the round window leaving the oval window exposed
(cavum minor).
Type V:
• Lesion: Perforation and absent all ossicles with fixed foot plate of the
stapes.
• Fenestration of the lateral S.C.C.

Radical Mastoidectomy
Definition:
• Excentration of all the mastoid air cells and the middle ear contents
except the stapes.
• Convert the mastoid cavity and middle ear cavity into one cavity
after removal of the posterior meatal wall.

Figure 32: Radical mastoidectomy
Indications:
• Chronic suppurative otitis media with dead ear.
• Chronic suppurative otitis media with intracranial complications.
• Chronic specific otitis media (T.B. or syphilis).
• Tumors of the middle ear.
Complications of Tympanoplasty and Mastoidectomy:
• Lateral sinus injury.
• Facial nerve injury.
• Inner ear damage.
• Injury of the dura.
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COMPLICATIONS OF OTITIS MEDIA
It occurs due to spread of infection beyond the mucoperiosteal lining
of the middle ear cleft. Despite the advances in the antibiotics, it is still
frequently met with in Egypt. The abuse of antibiotics, lack of public
awareness, and the inexperienced primary care providers may be the factors.
The spread of infection occurs due to:
1- Bone erosion by:
a) hyperaemic decalcification in acute otitis media
b) granulations or cholesteatoma in chronic suppurative otitis
media.
2- Preformed pathways (defective anatomical barriers), in congenital
dehiscence, non-closed sutures, fractures, and after surgery.
3- Retrograde thrombophelebitis, along the venous drainage and the
emissary veins, is especially important in acute suppurative otitis
media.

Figure 33: Routes of spread of infection.
Complications can occur with all forms of otitis media. So the concept of
safe otitis media is not true, since no infection is safe. The complaint of pain,
vertigo, localized headache in the ear, and increasing tinnitus by patients
with chronic otitis media, may herald a complication. Depending on the
pattern of spread of middle ear infection, the complications are usually
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classified as cranial, intra-cranial, and extra-cranial. However multiple
complications may co-exist in a single patient. Also, the complications do
not follow a special order.

The possible types of complications of suppurative otitis media include:
1- Cranial complications (within the cranium, or bony skull):
a. Mastoiditis.
b. Petrositis.
c. Otitic labyrinthitis.
d. Otitic facial paralysis.
2- Intra-cranial complications (in the intra cranial cavity):
a. Extra-dural abscess.
b. Sub-dural empyema.
c. Lateral sinus thrombosis or thrombo-phlebitis
d. .Meningitis.
e. Brain abscess (Temporal lobe or Cerebellum).
f. Otitic hydreocephalus
3-Extra-cranial complications (in the soft tissues of the head and neck):
a. Otitis externa (see before).
b. Retropharyngeal abscess (see the pharynx).

Figure 34: Complications of otitis media.
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MASTOIDITIS
Extension of infection from the mucoperiosteal lining to the bony
septa and cortex of the mastoid process in the course of suppurative otitis
media. Osteiitis means inflammation of compact bone, while osteomyelitis is
inflammation of bones containing bone marrow.

Acute Mastoiditis:
The commonest complication of suppurative otitis media. It commonly
occurs in the course of acute suppurative otitis media in the wellpneumatized mastoids. However it may complicate acute on top of chronic
otitis media.
Stages:
1- Acute coalescent Mastoiditis: with necrosis of the bony septa of the
mastoid air cells forming an abscess (Intra-mastoid abscess with intact
cortex).
2- Subperiosteal or mastoid abscess: when pus eroding the mastoid cortex
escapes under the periosteum causing a fluctuant swelling, usually behind
the auricle (post-auricular abscess). If the root of the zygoma is
pneumatized, the abscess may form in front and above the auricle
(Zygomatic abscess). Pus may escape under the periosteum to reach the
fascial planes of the muscles attached to the mastoid tip as the
sternocleidomastoid (Bezold’s abscess) or the posterior belly of the
digastric (Citelli’s abscess).
3- Mastoid fistula: forms if the abscess is incised or bursts through the
scalp.
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Figure 35: Post-auricular abscess.
Symptoms:
The condition commonly occurs in the course of inadequately treated acute
suppurative otitis media and manifests as: 1- Increasing pain in the ear.
2- Increasing or recurring fever, especially in children.
3- Increasing and persistent discharge.
4- A swelling appears, and is painful to touch.
Signs:
1- Tenderness on the mastoid antrum (very characteristic). Tenderness on
the mastoid tip is not diagnostic as it can be elicited in the course of noncomplicated otitis media.
2- Discharge is muco-purulent, excessive, and reaccumulates rapidly after
removal (positive reservoir sign).
3- Sagging of the posterosuperior skin of the deep part of the external
auditory meatus due to edema from the underlying periosteiitis.
4- Tympanic membrane is congested and usually perforated or less
commonly intact and bulging (if visualized).
5- A fluctuant abscess may form at the possible sites (See before).
6- Deafness is supposedly conductive but is difficult to evaluate in the
presence of pain and tenderness.
Investigations:
1- Plain X-ray: may show the haziness of the air cells of the mastoid in
comparison with the healthy other side.
2- CT: is more accurate, and can show other co-existing complications.
3- Audiological evaluation: though difficult is sometimes necessary in
mastoiditis of the only hearing ear and for medicolegal purposes.
Treatment:
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1- Medical treatment, includes: a- Antibiotics use broad-spectrum antibiotics that have the ability to
bypass the physiological blood- brain barrier, as, 3 rd generation
cephalosporins
(e.g.
cefotaxime,
ceftriaxone),
rifampicin,
ciprofloxacins (not used in children below 18 years old).
b- Analgesic, antipyretics, anti-inflammatory agents as diclofenac,
acetaminophen (avoid aspirin as it prolongs bleeding time in case
surgery is used).
c- Nasal decongestants, local & systemic to improve the function of the
Eustachian tube.
2- Surgery, in the form of cortical mastoidectomy (to drain the mastoid) and
myringotomy (to drain the middle ear cavity).
Differential diagnosis:
1. Furunculosis of the outer part of the external auditory canal.
2. Histiocytosis-X (e.g. esinophilic granuloma), can present as acute
mastoiditis, especially in infants. It must be suggested in bilateral
cases.
3. Post-auricular lymphadenitis, due to scalp infection e.g. pediculosis.
FURUNCULOSIS

History

- Trauma or scratch of the
external ear.
- Diabetes.

- Pain on mastication,
touching or moving the
auricle.
- Deafness only if the
Symptoms
furuncle is large enough to
occlude the canal.
- Usually no fever.

ACUTE MASTOIDITIS
- Colds, or flu.
- Previous attacks of otitis
media.
- Perforated tympanic
membrane.
- Pain is deep in the ear. Or in
the post-auricular area.
Usually not affected by
mastication, or touching the
auricle.
- Deafness is manifest.
- Fever is there.
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Signs

X-Ray

- Tenderness on moving the
auricle or pressing the
tragus.
- Post auricular groove is
obliterated.
- Edema or abscess in the
outer part of the meatus.
- Discharge is purulent &
scanty. If cultured,
staphylococci.
- Tympanic membrane is
normal if visible.

- Tenderness over the antrum
is diagnostic. Also over the
abscess area.
- Accentuated groove.
- Sagging and edema in the
deep canal.
- Mucopurulent discharge
with positive reservoir. If
cultured, pneumococci,
streptococci, or H.
influenza.
- Tympanic membrane is
bulging or perforated.

- Only in doubtful cases & is
normal.

- Show the haziness of the air
cells.

CORTICAL MASTOIDECTOMY (SCHWARTZ OPERATION)
It is an operation that entails drainage of mastoid infection by removing the
mastoid air cells and cortex, without interrupting the middle ear or its
ossicles. Myringotomy is usually combined to drain the middle ear.

Figure 36: Cortical mastoidectomy.
Indications:
1- Acute coalescent Mastoiditis with: a- Failure of medical treatment after 48 hours or Impending
intracranial complication.
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b- Mastoid abscess.
c- Mastoid fistula.
2- As a step in other more extensive surgery as: a- In chronic suppurative otitis media safe type.
b- For posterior tympanotomy, for cochlear implantation.
c- For posterior tympanotomy in glomus tympanicum surgery.
d- In Translabyrinthine approaches for internal auditory canal and CPA
tumors.
e- In endolymphatic sac decompression and shunt in Meniere’s disease.
f- In facial nerve decompression.
The technique:
Under general anesthesia, a post auricular incision is performed. The
mastoid is opened through the antrum, which is the most fixed air cell. The
landmark for the antrum is the McEwen’s triangle in the lamina cribrosa,
bounded by: 1- Superiorly, the supramastoid crest.
2- Anteriorly, the spine of Henle.
3- Posteriorly, a line tangentional with the posterior wall of the
external auditory canal.
The mastoid cortex and air cells, are removed,
Complications: 1- Injury to the facial nerve.
2- Injury to the short process of incus conductive deafness.
3- Injury to the dura or lateral sinus.

Chronic Mastoiditis:
It occurs in the course of chronic otitis media, with granulation tissue
involving the mastoid, eroding the bone, and causing more complications. It
is more common in the sclerotic mastoids.
Treatment:
Mastoidectomy with or without tympanoplasty.

PETROSITIS
Inflammation of the air cells in the petrous apex if pneumatized. It is one of
the causes of persistent discharge after cortical or radical mastoidectomy
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Clinical picture:
It presents with Gradenigo’s triad:
1- Ear discharge due to the ear infection, Mastoiditis, or Petrositis.
2- Ipsilateral headache due to irritation of the nearby trigeminal ganglion
in its dural recess (Cavum trigeminal)
3- Ipsilateral convergent squint and diplopia due to paralysis of the lateral
rectus muscle caused by irritation of the 6th nerve.
Investigation:
CT is diagnostic & detects other complications.
Treatment:
1- Antibiotics.
2- Surgical drainage, through completing the mastoidectomy and
following the infected cell tracts to the petrous apex.

OTITIC LABYRINTHITIS
Labyrinthitis due to bone eroding otitis media passes through the following
stages: 1- Circumscribed labyrinthitis (fistula between the middle and inner ears).
The patient will have transient vertigo and nystagmus and fistula test is
performed (see later).
2- Acute labyrinthitis
a) acute diffuse serous labyrinthitis: due to the spread of bacterial toxins
b) acute diffuse suppurative labyrinthitis: due to spread of bacteria
c) labyrinthitis ossificans: as end stage with dead ear due to fibrosis of
devitalized membranous labyrinth.
Clinically, the patient will have severe incapsitating vertigo that is
continuous for days or weeks. Other manifestations include tinnitus,
profound deafness (perceptive), nausea, and vomiting. The patient is
usually bed ridden, in a position that keeps vertigo to a minimum. After
subsidence of the condition, if the patient has a residual hearing, so the
diagnosis was that of serous labyrinthitis. If the ear is no longer
functioning, i.e. no hearing at all, the diagnosis is that of suppurative
labyrinthitis.
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N.B. Fistula test: a test to detect the presence of fistula between the middle
and inner ears. With the use of a Siegel’s pneumatoscope, the pressure in the
external canal is increased. The pressure on the tragus can sometimes carry
the job. The possible results are: a. Positive fistula test means that there is a fistula, and the inner ear is
functioning. The patient will experience vertigo, and the examiner
will see nystagmus.
b. Negative fistula test, there is no fistula, no nystagmus, no vertigo
in a functioning ear.
c. False negative test: fistula with no response in dead ear
d. False poxitive: No fistula but vertigo during test (syphilitic
labyrinthitis)
Complications:
1- Meningitis. Since the perilymph is connected to the CSF, through the
cochlear aqueduct, labyrinthitis causes meningitis and meningitis usually
ends up with nerve deafness due to labyrinthitis (usually bilateral).
2- Labyrinthitis ossificans is the end result of suppurative labyrinthitis. It
poses a difficulty during cochlear implantation.
Differential diagnosis:
1- Other causes of fistula.
2- Other causes of vertigo, that persists for day’s e.g. vestibular neuronitis.
3- Other causes of labyrinthitis.
Treatment:
1- Medical, in the form of antibiotics, anti vertiginous, nutritional support,
…etc.
2- Mastoidectomy to eradicate the ear pathology.
3- Labyrinthectomy: to drain of the inner ear is usually not necessary with
the availability of strong antibiotics that can cross the blood brain barrier
and reach the inner ear fluids except if meningitis occurs.
4- Rehabilitation for the resulting hearing loss by hearing aids, or cochlear
implantation.

OTITIC FACIAL PARALYSIS
It can occur in the course of otitis media in the following situations: -
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1- Acute suppurative otitis if the fallopian canal is dehiscent. This
dehiscence commonly occurs in the tympanic part.
2- Acute mastoiditis if osteitis affects the perificial cells.
3- Chronic otitis with bone eroding conditions as granulations and
cholesteatoma.
4- As a complication of surgery .

EXTRADURAL ABSCESS
Collection of pus outside the dura, between it and the eroded temporal bone.
A track of granulation tissue commonly connects the abscess to the middle
ear pathology. It commonly occurs in the areas of the tegmen mastoide,
sinodural angle, or over the lateral sinus. It is a common association to most
other intracranial complications. The abscess is usually small and localized
due to the adherence of the outer layer of the dura to the endosteum of the
temporal bone.

Figure 37: Extradural abscess.
Symptoms:
1- Usually symptomless, and is an incidental finding during surgery for
chronic otitis media.
2- Low-grade fever.
3- Persistent earache and headache.
4- Persistent discharge.
Signs:
1- Signs of middle ear infection.
2- Pulsating discharge (Transmitted pulsations from the exposed dura).
Investigations:
CT is diagnostic, locates the abscess, & detects other complications.
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Treatment:
Surgical drainage, usually through radical mastoidectomy. If associating
acute mastoiditis, cortical mastoidectomy is the rule. The bone is removed
around the abscess and the granulations until healthy bluish dura is exposed
all around.

SUBDURAL EMPYEMA
It is the least common form of complicated otitis media. It results from
collection of big amounts of pus (empyema = big abscess) in the capacious
subdural space, causing rapid mass effect and increase in the intracranial
tension. The patient presents with a downhill course with convulsions,
stupor, coma and death
Investigations:
CT is urgent, and can define the size of the collection.
Treatment:
Is urgent, with trephine and drainage of the pus (by the neurosurgeon), plus
mastoidectomy. Large doses of effective antibiotics are required. The patient
is managed on intensive care basis.

LATERAL SINUS THROMBOSIS
OR THROMBOPHLEBITIS
Definition and pathogenesis:
Spread of infection to the lateral sinus, that lies between the two layers of the
dura adherent to the posteromedial aspect of the mastoid. It is connected to
the scalp over the mastoid with the mastoid emissary vein. The mastoid
infection will cause periphlebitis, usually through an extra dural abscess and
granulations. The infection then spreads through the wall of the sinus
inciting a mural thrombus, which enlarges to occlude the sinus (thrombosis)
and gets infected (thrombophlebitis). Clinical manifestations will be the
result of the propagating thrombus or the septic emboli of the disintegrated
infected thrombus.
Clinical picture:
1- Manifestations of the occlusion by the propagating thrombus: a- Down spread to the internal jugular vein, with tender cord like vein,
palpated in the carotid triangle in the neck.
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b- Upward spread to the superior sagittal sinus interfering with drainage of
the CSF increased intracranial tension (Otitic hydrocephalus)
severe headache, projectile vomiting (without nausea and not related to
meals) and blurred vision. Papilloedema (edema of the optic disc)
occurs in neglected cases (after 1-3 weeks).
c- Forward spread via the superior petrosal sinus to the cavernous sinus 
unilateral chemosis, ptosis, proptosis, papilloedema, and ophthalmo plegia.
d- Lateral spread to the mastoid emissary vein tender postauricular
edema (Griesinger’s sign).
2- Manifestations of thrombus infection and disintegration:
a- Fever, usually hectic or intermittent with irregular intervals, between
which the patient is relatively well. Rarely the fever is continuous or
masked by the use of antibiotics.
b- Rigors, due to septic emboli. Distant abscesses may occur in the lung.
c- Signs of meningism with headache, neck rigidity, and nystagmus may
be present.

Figure 38: Delta sign in C.T.
Investigations:
1- CBC leucocytosis.
2- Positive culture for bacteria if samples taken during rigors.
3- CT with contrast empty delta sign due to failure to visualize the
contrast in the lumen of the sinus is diagnostic.
4- MRI is rarely required if CT is done.
5- Tests of historical interest, are: a- Queckenstedt’s test or Tobey- Ayer’s testpressure on the contra
lateral internal jugular vein will cause rise of CSF pressure in lumbar

WhiteKnightLove

'It is more blessed to give than to receive.

67

puncture manometer. Pressure on the affected internal jugular vein will
not affect the pressure in the manometer.
b- Crowe test  pressure on the healthy internal jugular vein 
dilatation of the retinal veins (detected by ophthalmoscope).
Differential diagnosis:
1- Malaria, though fever is hectic or intermittent, the intervals are usually
regular. There is leucopoenia and the patient is ill between the attacks.
Malaria parasites can be seen in nocturnal blood samples. Antimalarials,
not antibiotics are effective.
2- Typhoid, though the fever is continuous, it shows a stepladder pattern.
No rigors but severe frontal headache with constipation. Spleen is usually
enlarged. Blood tests  leucopoenia + positive Widal test.
Treatment:
1- Antibiotics, have largely changed the course of the disease, and made the
surgery less radical.
2- Radical mastoidectomy, + exploration of the sinus (rarely required with
the availability of strong antibiotics). The normal sinus is bluish,
glistening, compressible, and blood can be aspirated from it. The
diseased sinus is dull red, covered with granulations, noncompressible,
with transmitted pulsations, and no fresh blood could be aspirated. The
bone over the granulations are removed until healthy dura is exposed.
The thrombosed sinus is incised and the thrombus is removed until free
blood flow is seen proximally and distally. The internal jugular vein may
need to be ligated in the neck to prevent further propagation of the
thrombus.
3- Consult the internist or hematologist for proper heparinization and
postoperative follow up.

OTOGENIC MENINGITIS
Meningitis is an inflammation of the pia-arachnoid with infection of the
CSF. The infected CSF makes the infection more diffuse (around brain and
spinal cord) and worsens the prognosis. The mortality rate of meningitis may
be as high as 40% in the best centers. Residual disabilities occur in many of
cured patients.
Clinical manifestations:
1- Manifestations of infection severe fever + toxemia (toxic earthy look,
anorexia, rapid pulse).
2- Manifestations of meningeal irritation: -
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A- Irritability, photophobia, neck rigidity, retracted head and opisotonus
position.
B- Kernig’s sign positivehip flexion limits knee extension.
C- Brudziniski’s sign positiveneck flexion causes flexion of the hips
and knees.

Figure 39: Brudzinski's Sign.

Figure 40: Kernig's Sign.
3- Manifestations of increased intracranial tension: A- Severe generalized headache.
B- Projectile vomiting (not related to meals, not preceded by nausea).
C- Blurred vision with papilloedema in neglected cases.
D- Drowsiness, stupor, and coma in terminal cases.
Investigations:
2- CT  outlines the ear pathology + detects other complications.
3- Lumbar puncture for CSF analysis and culture.
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CSF

Normal

Appearance

Clear

Tension

120-150 mm water

Cells

Few lymphocytes

Proteins

40 mg/100ml

Glucose

80 mg/100 ml

Chlorides

720-750 mg/100ml

Bacteria

Absent (Sterile)

Meningitis
Turbid (increased cells
+ pus cells)
Increased with gush on
puncture
Polymorphs + pus cells
Increased due to
bacteria and pus cells
Decreased (consumed
by the bacteria)
Decreased (consumed
by the bacteria)
Present (positive
culture)

Residual disabilities include: 2- Sensory- neural hearing loss: - Sensory deafness is due to labyrinthitis
complicating meningitis. Neural deafness is due to basal meningitis,
affecting the nerves.
3- Persistent squint, due to affection of the 6th nerve by the basal meningitis.
4- Persistent nystagmus, due to affection of the vestibulo-ocular pathways.
5- Benign intracranial hypertension (Otitic hydrocephalus), due to gliosis
around foramen of Lushka, in the area of the 4th ventricle, impeding CSF
circulation.
Treatment:
must be urgent, and on intensive care basis, as the condition is fatal.
1- Medical:A- Antibiotics, parenteral, massive, broad-spectrum, and cross the blood
brain barrier, as 3rd generation cephalosporins (cefotaxime, ceftriaxone),
ciprofloxacins, metroindazoles, sulfatrimethoprim. Oral rifampicines
and sulfadiazines may be added.
B- Reduce the high intracranial pressure by i.v. Mannitol, glucose 25%,
lasix, or repeated lumbar puncture (caution: - strict sterilization + risk
of fatal conization of the medulla oblongatadeath). Intra-thecal
penicillin may be given if puncture is performed.
2- Surgery: mastoidectomy is according to the ear pathology, after control
of the general condition.
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3- Rehabilitation of the sequalae of meningitis e.g. deafness hearing aid
or cochlear implantation

OTOGENIC BRAIN ABSCESS:
It is the result of encephalitis with collection of pus in the brain parenchyma.
When due to ear infection, it either collects in the temporal lobe (in the
middle cranial fossa in relation to the roof of the ear) or the cerebellum (in
the posterior cranial fossa in relation to the posteromedial aspect of the ear).
Clinico- pathological stages:
1- Stage of encephalitis with localized edema and congestion in the
particular site. Clinically the patient will have fever, rigors, generalized
headache, nausea, and vomiting. He is irritable, and soon becomes
drowsy and comatose.
2- Stage of localization and abscess formation:
a) acute abscess: due to focal suppuration and necrosis in the area
of encephalitis
b)chronic abscess:if not drained, gliosis will wall the cavity The
function of the part affected will be permanently lost. Clinically the
patient general symptoms improve (latent stage) for a variable
period.
3- Stage of enlargement the abscess enlarges destroying nearby areas of
the brain parenchyma adding more dysfunction and increasing the
intracranial tension, at least by its mass effect. Clinically the patient will
show the localizing and mass effects of the abscess (Manifest stage): a- The mass effects manifestations of increased intracranial tension (see
before).
b- Localizing manifestations due to the resulting dysfunction of the
destroyed part of the brain:
Temporal lobe abscess:
- Nominal aphasia: inability to name objects and persons due to
affection of speech areas, especially in the dominant hemisphere.
- Homonymous hemianopia: due to affection of the optic radiation.
- Uncinate fits: hallucination of smell and taste due to pressure on
the uncinate gyrus.
- Contralateral hemiplegia and hemianesthesia: according to the size
of the abscess, due to affection of pre- and post-central gyri
respectively.
Cerebellar lobe abscess:
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Ipsilateral hypotonia and muscle weakness.
Intension tremors.
Incordination: dysmetria on finger to nose test.
Dys-diadokokinesis: inability to perform rapid alternating
movements as pronation and supination of the forearm.
- Ataxia, imbalance, nystagmus and explosive speech (staccato
speech).
4- Terminal stage with the enlarging abscess approaching one of the
ventricles rupturing in it fatal meningoencephalitis. The patient will go
into coma and death.
Investigations:
CT & MRI are diagnostic (see figures and photos).
Treatment:
The team will include beside ear surgeons, neurologists and neurosurgeons.
The patient is managed on intensive care basis.
1- Neurosurgeons drain ( in acute abscess) or excise ( in chronic
abscess).
2- Ear surgeons’ take off the source of infection through the
mastoidectomy few days after the neuro-surgical procedure to
avoid recollection.
3- Rehabilitation for the resultant deficits.
-

Figure 41: MRI showing temporal lobe abscess.
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Figure 42: MRI showing cerebellar abscess.

TUMOURS OF THE MIDDLE EAR
1- Benign tumors  Glomus tumors of the ear are the commonest. They are
locally destructive and occur in two sites in the middle ear:
A- Glomus tympanicum: originates in the middle ear vascular red mass
behind an intact tympanic membrane giving vascular or pulsating
tinnitus + conductive deafness + red drum. The enlarging mass can
spread laterally drum perforation, with bloody discharge, medially
destroying the inner ear with perceptive deafness, or posteriorly
facial paralysis. CT with contrast & MR are indicated Treatment is by
local excision or radiation.
B- Glomus jugulare originates from in the roof of the jugular bulb. Early,
the patient complains from pulsating tinnitus, while the ear is free. Later
the tumor spreads in different directions to give the full-blown
picture.In addition to middle ear manifestation mentioned above, the
enlarging tumor will erode the skull to reach the carotid artery,
posterior cranial fossa, and affects the lower four cranial nerves.
Treatment is by wide local excision by a team including beside the ear
surgeon, the neurosurgeons, vascular surgeons, and neck surgeons.
Radiation is palliative alternative.
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2- Malignant tumors: A- Squamous cell carcinoma (see carcinoma of the external ear).
B- Neuroectodermal tumors as neuroblastoma examine the adrenal
gland for a possible multiplicity. Treatment is wide local excision +
chemotherapy.
Differential diagnosis:
from other bone eroding condition as esinophilic granuloma and
cholesteatoma.
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DISEASES OF THE INNER EAR
Diseases of the inner ear can be congenital or acquired. The congenital
diseases can be due to prenatal, natal or postnatal factors (see congenital
hearing loss). The acquired diseases can be inflammatory, traumatic,
neoplastic, degenerative, and miscellaneous.
1- Congenital dysplasia:
the commonest is Mondini’s dysplasia. The cochlea is made of one turn
only, with deformed basilar membrane and hair cells. The patient will
present with severe congenital hearing loss. TORCHES syndrome is a
common predisposition ( TO = toxoplasmosis, R = Rubella, C =
Cytomegaloinclusion virus, HE = herpes, S = Syphilis).
2- Acquired diseases:
A- Inflammatory conditions:
(1) Labyrinthitis:
Definition: Inflammation of the inner ear.
Causes:
- Viral as mumps, herpes.
- Bacterial following meningitis, or complicating otitis media.
- Toxic Labyrinthitis due to the use of ototoxic drugs as, Aminoglycosides
(streptomycin, gentamicin, amikacin, tobramycin, kanamicin), some
diuretics ( lasix, edecrine), aspirin in large doses (above 5 gms/day), and
anti-malarial (cloroquine).
Clinical picture and treatment: mentioned before.
(2) Vestibular neuronitis:
Commonly follows colds or flu, with the patient having the blister of a
recent herpes labialis. The virus affects Scarpas ganglion of the vestibular
nerve in the internal auditory canal. The cochlear nerve is not affected.
Clinical picture: the patient will suffer a continuous attack of vertigo for
weeks, that is exacerbated by changes in the head position. There are no
auditory symptoms as hearing loss or tinnitus ( D.D. Labyrinthitis).
Treatment: Bed rest + sedation + antivertigals. The disease is self limiting,
and the patient is usually free by 4 to 6 weeks. The condition may be
recurrent.
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B- Traumatic conditions:
(1) Temporal bone fracture:
According to the relation of the line of fracture to the the longitudinal axis of
the petrous bone, the fracture may be longitudinal (80%) or transverse
(20%).
a- Longitudinal fracture: the fracture line is parallel to the petrous axis,
commonly avoids the labyrinth, but cracks the middle ear cavity. It
leads to bleeding from the ear, CSF otorrhoea, tympanic membrane
tear ( commonly attic), ossicular discontinuity, facial nerve palsy (not
common), and sometimes sensorinural deafness.
b- Transverse fracture: the fracture line is perpedicular to the petrous
axis. It leads to severe or complete SNHL, tinnitus, severe vertigo,
facial nerve palsy (very common), nausea and vomiting.
Haemotympanum with intact drum leads to conductive deafness.
Management:
1. Anti-shock measures and proper management of other vital injuries.
2. No water or drops per ear.
3. Don’t touch the external ear clot if possible.
4. Prophylactic antibiotics.
5. CSF leak closes spontaneously within 7-10 days, otherwise, a spinal
drain is used. Persistent CSF leak needs controlled surgical exploration
and closure of the defect by fascia.
6. Ossiculoplasty for disrupted ossicles.
7. SNHL may improve, otherwise, a hearing aid is used.
8. Labrynthine sedatives for vertigo till compensation occurs.
9. Facial nerve palsy needs immediate exploration and decompression if the
paralysis is immediate and complete or progressive. If the paralysis is
delayed and or partial, conservative treatment is applied in the form of
steroids and vasodilators.
(2) Noise trauma:
- May be acute as in blast injury or chronic as in factories.
- It causes atrophy of the hair cells which may cause transient or
permanent SNHL.
- Treatment: Preventive by using ear plugs and curative by hearing aids.
(3) Perilymph fistula:
- Commonly due to surgical trauma e.g. after stapedectomy, leads to leak
of perilymph from the oval window or less commonly spontaneous due to
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-

straining leads to leak of perilymph from a ruptured round window
membrane.
The fistula may be on the choclea, vestibule, or the semi circular canals.
It causes sudden and fluctuant SNHL, vertigo and tinnitus.
Fistula sign may be positive.
The best diagnosis is achieved by exploration.
Treatment:
1.Conservative (Rest, semisitting position and symptomatic ttt): as
spontaneous healing is common.
2.Exploration and sealing of the fistula.

(4) Surgical trauma:
- Removal of Cholesteatoma covering a fistula.
- Removal of cholesteatoma or granulation tissue from over the round or
oval window.
- Excessive manipulations of the stapes during surgery.
- Contact of a rotating burr to the ossicles.
- Excessive local application of ototoxic drugs during surgery e.g. alcohol
and savlon.
(5) Radiation trauma:
- Atrophy and necrosis of the membranous labyrinth.
(6) Inner ear barotrauma:
- As during diving or sudden descent from a height with closed Eustichian
tube.
C- Tumors of the inner ear and cerebello-pontine angle:
Acoustic neuroma is the most common
Histopathology:Acoustic neuroma is a schwanoma that arises from the vestibular
nerve inside the internal auditory canal. It starts to grow in the canal
compressing the cochlear division, and the facial nerve with its
nervous intermedius. As the tumor grows it affects the cerebellopontine angle, compressing other cranial nerves and the brain stem. It
is usually unilateral except in multiple neurofibromatosis type II,
where it may be bilateral (see MRI above).
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Clinical picture:
1- Hearing loss is usually unilateral with the criteria of the neural or
retrochoclear pattern (see later).
2- Tinnitus, especially when unilateral is very suspicious.
3- Vertigo or imbalance is late, as the gradual nature of the condition allows
for brain compensation.
4- Neurological deficits as the tumor progresses to involve the 5th nerve
(loss of corneal reflex), the 7th nerve (loss of taste, motor paralysis is late
as motor fibers are more resistant to the pressure of the tumor), 9th nerve
(absent gag reflex), 10th nerve (paralysis of the vocal cord + aspiration),
11th nerve (dysphagia + dropped shoulder), 12th nerve (paralysis of the
ipsilateral tongue).
Differential diagnosis:
From other cerebellopontine angle space occupying lesions
1. Congenital cholesteatoma.
2. Lipoma.
3. Meningioma.
4. Arachnoid cyst
5. Cholesterol granuloma.
Investigations:
1- Audiological evaluation:
a- Pure tone audiogram showing sensori-neural hearing loss.
b- Speech audiogramfailure of speech discrimination despite near
normal pure tone audiograms.
2- Vestibular studies are helpful but not diagnostic.
3- CT with contrast can show most of the tumors.
4- MRI is diagnostic and can detect tumors of any size.
Treatment:
Surgical excision is the only treatment and usually carried out by neurootologists. The approaches depend on the size of the tumor, its site, the
function of the ear, and the expertise of the surgeon.
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D- Degenerative disorders:
(1) Familial progressive sensori-neural hearing loss:
It affects young adults with positive history of consanguinity. The
audiogram shows bilateral symmetrical sloping curve. The condition is
progressive. Treatment is hearing aid.
(2) Presbyacusis:
Definition: Bilateral symmetrical sensorineural hearing loss associated with
tinntus and decreased discrimination at the age of 60 years. It is the
commonest cause of sensori-neural hearing loss, since it would affect every
person. Most people will suffer the condition by the age of 60 years,
however, it may start in 40’s in some people. The patients complain of
hearing loss, however tinnitus may be the troubling symptom. Treatment is
by a hearing aid. Psychological support may be required, to avoid
depression.
E- Miscellaneous conditions:
(1) Benign Paroxysmal Positional Vertigo (BPPV):
It is caused by cupulolithiasis (calcifications in the cupula) of the posterior
semi-circular canal. The patient is usually above 40 years old. History of old
head trauma or recent viral infection is usually present. The patient
experiences sudden attacks of rotational vertigo on moving the head, usually
posteriorly. The attacks last for seconds, and is fatigable. In some patients
the attacks incapacitate the patient and interfere with his daily activities. The
brain takes some months to compensate for the condition. Mild cases, may
improve with the use of labyrinthine sedatives, as Dramamine. Severe cases
might require positional therapy (e.g.Eply maneuver). Singular neurectomy
is an alternative.
(2) Meniere’s disease:
Definition:
Paroxysmal attacks of vertigo, tinnitus, perceptive deafness, and aural
fullness, due to increased volume of the endolymph (Endolymphatic
hydropes).
Causes:
The etiology is unknown. Many theories to explain the hydropes have been
provided. It may be due to two mechanisms:
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- Hypoabsorption of the endolymph due to obstructed drainage, in the
Endolymphatic duct and sac. This can occur due to infection or trauma.
- Hypersecretion of the endolymph from the stria vascularis. The
following theories have been proposed:
- Vascular ischemia, due to affection of the microcirculation of the stria
vascularis.
- Local disturbance of salt and water mechanisms.
- Local allergy in the inner ear.
- Autonomic imbalance in the inner ear.
- Autoimmune mechanisms.
- Genetic factors.
Symptoms:
1. Vertigo: is sudden, severe, and recurrent. It takes the form of true
rotation, that persists for few to several minutes or hours. The patient is
usually decapicitated by the vertigo for a variable time.
2. Tinnitus: may precede or accompany the vertigo. In some patients it may
herald the vertigo
3. Hearing loss: is of the sensory type. It is fluctuant, reversible and affects
low frequencies early in the disease. In late stages, all frequencies are
permanently affected. Patients do not tolerate loud sounds and may report
diplacusis (different pitches in the two ears).
4. Aural fullness: is a sense of pressure in both ears, that usually precedes
the vertigo. Some scholars consider aural fullness a must for the
diagnosis of the disease.
Diagnosis:
1- History is highly suggestive for diagnosis in most cases.
2- Ear examination is necessary to exclude other pathologies causing
vertigo, e.g. fistula.
3- Audiological evaluation, shows unilateral mild low tone sensory loss in
early stages. There is recruitment characteristic of the cochlear pathology.
In late stages, all tones are affected.
4- Electro cochleography is diagnostic.
Differential diagnosis:
From other causes of vertigo and fluctuant hearing loss, as:
1- Fistula between the inner and middle ears.
2- Basilar artery migraine, with a vertiginous aura. Headache is a dominant
symptom in migraine but not in Meniere’s disease.
3- Vestibular neuronitis, there is no hearing loss or tinnitus.
4- Epilepsy, there is loss of consciousness.

WhiteKnightLove

Freely you have received; freely give.

80

Treatment:
Medical treatment: is provided to all cases and is the main treatment. It is
based upon the various theories for the etiology as:
1- Antivertigeus and labyrinthine sedatives as dramamine and cinnerzine.
2- Diet: salt restriction
3- Vasodilators (ischemia theory) as betahistine (oral histamine).
4- Diuretics (salt and water retention theory).
5- Corticosteroids (autoimmunity & allergy).
6- Minor tranquilizers (autonomic & psychic factors).
Surgery: is indicated when medical treatment fails to control incapacitating
attacks. It is very important to identify the ear responsible for the attacks.
The type of surgery will depend on the level of hearing as follows:
1- When hearing is serviceable.
- Decompression of the Endolymphatic sac with a mastoid or a
subarachnoid shunt to improve the drainage of the endolymph.
- Unilateral vestibular neurectomy through a middle fossa approach.
2- If hearing is not serviceable: (a more radical approach is considered as):
- Labyrinthectomy and destruction of the inner ear.
- Chemical destruction of the inner ear by local application of
gentamicin in unilateral cases or systemic use of streptomycin (2gm,
IM, daily for 2 weeks) in bilateral cases.
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FACIAL NERVE PARALYSIS
Anatomy:
• The facial nerve possesses a motor and a sensory root (nervus
intermedius).The motor root carries fibers to the innervated muscles and
secretomotor fibers to the innervated glands. The sensory root conveys
taste sensation.

Figure 43: The facial nerve.
Course:
1- Intracranial course:
The facial nerve nucleus lies in the pons the nerve fibers wind around the
nucleus of the 6th cranial nerve and emerge from the lower border of the
pons. Then the nerve passes with the 8th cranial nerve into the internal
auditory canal for a distance of 1 cm to enter its bony Fallopian canal.
The nucleus is controlled by 2 sets of supranuclear fibers:
• Extrapyramidal fibers from the hypothalamus for involuntary
movements.
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• Pyramidal fibers from motor area 4 for voluntary movements. Upper
part of the nucleus is supplied from both pyramidal tracts i.e.
bilaterally represented while the lower part is unilaterally represented.
2- Cranial course:
The nerve runs laterally above the inner ear to the geniculate ganglion
(labrynthine part), here it gives the greater superficial petrosal nerve
(GSPN). It curves backwards in the genu to pass in the medial wall of the
middle ear above the oval window (horizontal or tympanic part) then it runs
downwards behind the middle ear (vertical or mastoid part) giving the nerve
to stapedius and chorda tympani nerve.
3- Extracranial course:
The nerve leaves the skull through the stylomastoid foramen, passes
between the superficial and deep lobes of the parotid gland and divides into
its terminal branches that innervate the face muscles.

Figure 44: branches of the facial nerve.
Branches:

WhiteKnightLove

'It is more blessed to give than to receive.

83

a. The greater superficial petrosal nerve: it contains secretomotor fibers to
the lacrimal glands and nasal mucosa.
b. The nerve to stapedius: motor nerve to stapedius muscle.
c. Chorda tympani nerve: arises in the vertical part, it contains:
• Secretomotor fibers to the submandibular and sublingual salivary
glands.
• Afferent taste fibers from the anterior 2/3 of the tongue.
4- Muscular branches: After the nerve escapes from the stylomastoid
foramen (muscles of expression, muscles of the auricle, occipitofrontalis,
stylohyoid and posterior belly of digastric).
5- Small sensory twigs: to the skin of the external canal and concha.
Aetiology:
1- Central causes (UMN or supra nuclear lesions): cortical or cereberal
lesions as cerebrovascular accident, brain tumours or multiple sclerosis
(MS).
2- Nuclear paralysis (LMN lesion): destruction of facial nucleus in the pons
due to the same causes as in central paralysis.
3- Peripheral paralysis (LMN lesions, due to facial nerve affection):
a. Intracranial: in IAC and CPA (cerebello pontine angle): vascular
causes, DS, meningitis and tumours as acoustic neuroma.
b. Cranial (Causes in the temporal bone):
- Idiopathic as Bell’s palsy.
- Traumatic as ear and skull base surgery and fracture temporal bone.
- Inflammatory as otitic facial paralysis due to acute and chronic
suppurative otitis media (OM) and viral as herps zoster oticus (Ramsy
hunt syndrome).
- Neoplastic as middle ear cancer or glomus jugular tumour and facial
nerve fibroma.
c. Extracranial:
- Parotid gland tumour and its surgical removal.
- Face cut wounds.
- Forceps delivery and birth injuries.
- Postauricular incision in infants due to absent mastoid process and
superficial nerve.
4. Miscellaneous:
Sacoidosis, polyneuritis, leukaemia, glandular fever and congenital
syndromes.
Clinical Picture
1. Complete paralysis of 7th nerve causes face asymmetery at rest.
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2. There is inability to raise the eye brow and loss of frontal corrugations
(occiptofrontalis muscle).
3. Inability to close the eye firmly and sagging of the lower eye lid
(orbicularis occuli muscle).
4. Inability to whistle and collection of food between cheek and teeth
(buccinator muscle).
5. The angle of the mouth sags on the affected side with loss of nasolabial
fold (orbicularis oris & levator angularis muscle).
6. The mouth is pulled to the active side on smiling.
7. Tears overflow and saliva may dribble out on the paralyzed side.
8. Platysma fails to move the skin of the neck on the affected side.

Diagnosis and evaluation:
By careful history taking, thorough examination and proper investigations
we can reach the answers of the following questions:
1-At what level the lesion is? (topographic diagnosis):
a- UMN or LMN:
UMNL

LMNL

- Upper face not affected.

- Both upper and lower face
affected.
- Spastic paralysis (increase muscle - Flaccid paralysis (decreased
tone).
muscle tone).
- Emotional movements not
- All movements affected.
affected.
b- At the level of the pons:
There is associated 6th cranial nerve lesions, and may be long motor &
sensory tract lesions. Taste and lacrimations are not affected (crossed
hemiplagia).
c- At the level of CPA:
There is associated 5th nerve lesions.
d- At the level of the internal auditory canal:
There is associated 8th nerve lesions.
e- At the level of geniculate ganglion:
There are decreased lacrimation, as tested by schirmer test (greater
superficial petrosal nerve), hyperacusis and loss of the stapedial reflex
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(nerve to stapedius muscle),and loss of taste on the anterior two-thirds
of the tongue(chorda tympani nerve).
f- At the level of the vertical part:
Above nerve to stapedius: lacrimation is not decreased. Nerve to
stapedius and chorda tympani nerve are only involved.
Above chorda tympani nerve but below nerve to stapedius: only chorda
tympani nerve is affected leads to decreased salivary flow.
2-Investigations:
a. For the aetiology: audiological and radiological test may be needed.
b. For topographic diagnosis:
- Schirmer’s test:
It is a method to assess the parasympathetic innervation to the lacrimal
gland via greater superficial petrosal nerve.
- Stapedial reflex.
- Saliva flow rate.
- Taste: using 4 types of taste substances (salt, sugar, sour and bitter), or
by electrogustatory to determined the minimal current that causing a
metallic taste.
c. For prognosis:
Electrophysiological tests, include nerve excitability test (NET),
electroneuronography (ENOG) and electromyography (EMG).

Figure 45: Right facial nerve paralysis.
Treatment of facial paralysis:
1. General:
a- Care of the eye: The eye is at risk due to lack of blinking, incomplete
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closure, decreased lacrimation and corneal exposure. Eye drops and eye
glasses by the day, eye ointment by night. Tarsoraphy (surgical closure of
the eye lids) or gold weight in the upper eyelid or magnet implant in the
upper and lower eyelids.
b- Care of the muscles: The muscles are at risk of atrophy and fibrosis.
Massage, active muscle exercise and physiotherapy.
c- Facial rehabilitation (for irreversible cases): Plastic surgery; to
improve the appearance as fascia lata sling and temporalis muscle implant.
Reanimation, to improve the muscle movement as hypoglosso-facial nerve
anastomosis and facio-facial nerve anastomosis using sural nerve graft.
2. Treatment of the cause, e.g.
- Myringotomy and antibiotics in AOM
- Steroids and antiviral drugs in Bell's palsy and herpes zoster.
- Exploration and decompression, end to end anastomosis, or grafting of the
nerve in traumatic facial paralysis.

Bell’s palsy
It is the commonest cause of facial nerve paralysis. It is an idiopathic
demylinating inflammatory disease of the facial nerve (LMN) characterized
by:
1-Acute onset, the onset is usually after exposure to cold air current or viral
prodorma.
2- Usually unilateral
3- Hyperacusis, may be present
4- Pain around the ear, may be present.
Pathology:
The paralysis is due to edema of the facial nerve inside the bony canal,
causing nerve compression and ischaemia.
Aetiology:
- Unknown.
- Viral infection in the geniculate ganglion (the most accepted).
- Vascular spasm of vasa nervosa of the 7th nerve.
- Autoimmune disease.
Prognosis:
Good. Spontaneous recovery is expected in most cases.
Treatment:
- General care.
- Oral steroid, if no contra indication, used as early as possible.
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- Antiviral drugs.
- Nerve decompression as indicated by electrophysiological tests
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OTOSCLEROSIS
It is a disease of the bony labyrinth. It is characterized by formation of
a new vascularised spongy bone in a localized otosclerotic focus replacing
the normal compact bone of the bony labyrinth resulting in conductive
hearing loss (C.H.L.) which is commonly bilateral.

Etiology:
1. Unknown.
2. Heredofamilial (Genetic).
3. Developmental Theory: otosclerotic focus replacing the cartilaginous
cell rests of the otic capsule.
4. Enzymatic Theory: the focus is formed by the action of lysosomal
hydrolase released from histocytes and osteoclasts.

Types of otosclerosis (natural history):
1. Stapedial otosclerosis (commonest): causes CHL.
2. Mixed or combined otosclerosis
3. Cochlear otosclerosis (very rare): causes pure SNHL.

Clinical picture:
Otosclerosis is more common in females.
The age of onset is usually between 20-40 years.
Family history is positive in 50% of cases.
Symptoms:
1. Hearing loss, usually bilateral and, progressive. C.H.L., but may be
mixed. In very rare situation pure SNHL may occur.
2. Tinnitus.
2. Paracusis willshii (i.e. hearing is better in noisy areas due to the loud
voices used against the background noise).
• Signs:
1. The tympanic membrane (TM) is Normal in shape and mobility.
2. Bilateral C.H.L. usually, but it may be pure S.N.H.L. or mixed.
3. Schwartz sign (Rare): flamingo red tinge seen through the TM due
to active vascular bone on the promontory.
•
•
•
•

Differential Diagnosis:
From other causes of CHL with intact drum
- Otitis media with effusion
- Middle ear atelactasis
- Adhesive otitis media
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- Tympanosclerosis
- Ossicular disconnection
- Ossicular fixation due to congenital, traumatic or inflammatory causes.

Investigations:
1. Pure tone audiometry (P.T.A.).
2. Tympanometry (type As) in Stpedial otosclerosis.
3. Stapdial reflex: absent in stapedial otosclerosis.

Treatment:
1. Stapedectomy: i.e. surgical removal of the stapes or its supra structure
then replaced by an artificial prosthesis as teflon piston or fat and wire.
This operation is indicated for stapedial and combined otosclerosis.
2. Hearing aids: if surgery is refused or contraindicated.
3. Medical Treatment: as sodium floride for active and cochlear otosclerosis.
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Figure 46: Otosclerosis and stapedectomy.
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SYMTOMATOLOGY OF EAR DISEASES
Diseases of the ear express themselves in 6 principal symptoms:1- Hearing loss “Deafness”.
2- Tinnitus.
3- Vertigo.
4- Earache “Otalgia”.
5- Otorrhoea “Ear discharge”.
6- Itchy ears.

1- DEAFNESS
Definition:
Subjectively, it is defined as diminution of hearing. Objectively, it is defined
as a depression of the hearing threshold level by more than 20 dB and /or the
occurrence of air bone gap as seen in the pure tone audiogram.

Types:
1- Conductive hearing loss: It results from fault in conduction apparatus
(the external and middle ears) while the inner ear is healthy. It is
frequently temporary and or correctable by medical or surgical means.
2- Sensorineural hearing loss: It results from abnormalities in the cochlea
or the 8th nerve. It is permanent and is rarely correctable.
3- Mixed hearing loss: It usually starts as conductive deafness and ends by
a mixture of conductive and sensorineural deafness. It is important to
differentiate whether the loss is primarily conductive (correctable) or
sensorineural (uncorrectable).
4- Functional “psychogenic or malingering”.

Causes of conductive hearing loss:
a) External canal
1. Congenital atresia.
2. Wax.
3. FB impaction.
4. Inflammation e.g. otitis externa, big furuncle, fungus mass.
5. Tumours e.g. exostosis and cancer.
b) Middle ear
1. Drum: perforations, adhesion and bullous myringitis
2. Tympanic cavity:
a) Trauma:
i. Heamotympanum (Fracture base).
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ii.Otitic barotraumas.
b) Inflammation:
i.Acute and chronic suppurative OM
ii.Non-supp.OM (secretoty & adhesive OM and atelactatic ME)
c) Tumours
i.Glomus.
ii.Carcinoma.
c) Ossicles:
1. Congenital absence or fixation.
2. Traumatic dislocation.
3. Inflammatory necrosis or adhesion.
4. Otosclerosis.
d) Eustachian tube
1. Inflammation e.g. Eustachian catarrh causing oedema.
2. Allergy causing oedema.
3. Mechanical obstruction by adenoids or nasopharyngeal tumours.

Causes of sensorineural hearing loss
Cochlear lesions
a) Congenital
1. Prenatal:
i. TORCHES (Toxoplasma, Rubella, CMV, Herpes, Syphilis)
affecting the mother during the first 3 months of pregnancy.
ii. Intake of ototoxic drugs
2. Natal:
i. Birth injury
ii. Neonatal anoxia
3. Postnatal:
i. Kernictrus : precipitation of bile pigment in basal ganglia in RH
incompatability.
4. Heriditary:
i. Consanguinity.
b) Trauma
1. Fracture base of skull.
2. Acoustic trauma acute or chronic.
c) Inflammation:
1. Viral measles, mumps and influenza.
2. Bacterial meningitis, typhoid, T.B., syphilis and complications of
C.S.O.M.
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d) Toxic:
1. Endogenous:
1-Diabetes mellitus. 2-Paget’s disease. 3-Hypothyroidism.
2. Exogenous: Ototoxic drugs.
e) Vascular spasm, haemorrhage or thrombosis of the internal auditory
artery.
f) Miscellaneous:
1. Meniere’s disease.
2. Senile deafness.
3. Cochlear otosclerosis.
Cochlear nerve lesions:
Tumours as acoustic neuroma.
Brain lesions:
1. Vascular vertebrobasilar insuffiency.
2. Tumours.
3. Multiple sclerosis.
4. Epilepsy.
N.B. Clinical approach to deafness:
• The most common cause of CHL is wax.
• The most common cause of progressive CHL in young adults and middle age is otosclerosis.
• The most common cause of deafness in children is otitis media with effusion.
• The most common cause of deafness in elderly people is presbyacusis.

DEAFMUTISM:
Definition: Loss of hearing and speech
Aetiology: due to severe deafness in the first two years of life before the
infant acquires the faculty of speech.
1) Congenital causes: The most important are:
1-Congenital anomalies of the inner ear.
2-TORCHES (Toxoplasma, Rubella, CMV, Herpes, Syphilis).
4-Kernictrus.
2) Acquired causes:
1-Meningitis with secondary labyrinthitis.
2-Measles.
3-Trauma during birth.
Treatment: Auditory rehabilitation e.g. lip reading, hearing aids.
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2- TINNITUS
Definition: subjective sensation of noise in the ear or head (no formed
speech) without external stimuli.

Types and causes:
A. Subjective tinnitus: The patient hears the tinnitus but this cannot be
heared by the examining physician.
 Psychogenic
 Organic
a) Tinnitus with hearing loss:
1. With CHL: It is low pitched and intermittent and is due to
obstruction in the external or middle ear.
2. With SNH: It is high pitched , continuous and persistent and is
due to cochlear or retrocochlear causes of deafness.
b) Tinnitus without hearing loss:
1. Deficiency of the bone of the middle ear walls facilitating
transmitting sounds from the carotid artery or jugular vein.
2. Aberrant carotid artery or persistent stapedial artery.
3. Blood changes:
a. Low blood pressure.
b. High blood pressure with atherosclerosis
c. High cardiac output in aneamia, fever, thyrotoxicosis,
pregnancy, etc
d. Migraine.
4. Patulous ET
B. Objective tinnitus: The sound can be heard by the patient and the
examining physician as well
a. Muscular:
a) Palatal myoclonus.
b) Tensor tympani syndrome “spasm”
c) TMJ disorders
b. Vascular:
a) Venous hum: due to turbulent in the jugular bulb
secondary to 2nd cervical vertebra osteophytes.
b) Carotid transmission of bruit in the neck or systolic
murmur in the heart.
c) Auditory nerve compression by an arterial loop.
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d) A-V malformation between the occipital artery and
transverse sinus.
e) Posterior fossa aneurysm.
f) Vascular tumours e.g. glomus.
Treatment:
1- Treatment of the cause.
2- Tinnitus maskers.
3- Medications e.g. ginko, carbamazine, lignocaine but non of clear
superiority.
N.B. Clinical approach to tinnitus:
 Tinnitus is most troublesome at night when the patient is trying to sleep because of the
absence of the background noise. These patients can be advised to use a radio with a time
switch before sleep.
 Differentiate between tinnitus and auditory hallucinations which are well–defined
recognizable sound e.g. bell ringing heard by psychiatric patients.
 Patients with tinnitus that persisted for more than 2 weeks should be referred to ENT
specialist for proper diagnosis and management.
 Recent onset unilateral tinnitus may be the first presenting symptom of acoustic neuroma.
 Auscultation of the ear with stethescope or toynbee tube as well as the head and neck may
reveal pulsitile or clicking tinnitus.
 Pulsatile tinnitus may denote vascular abnormality or neoplasm. However, the following
causes of pulsatile tinnitus in the external or middle ear should be excluded:
- External canal: acute infection, living FB, bullous myringitis.
- Middle ear: AOM, patulous Eustachian tube.

3- VERTIGO
Definition: subjective sensation of disturbed relationship between the
individual and his environment in which either the patient or his
environment is moving. It is commonly rotatary, but sensations such as
swaying or rocking may be considered as vertigo. It is usually of vestibular
origin.
Differentiate vertigo from:
 Lightheadedness or syncope which means feeling of going to faint. It is
usually due to hypotension.
 Dizziness or unsteadiness which means subjective sensation of lost
equilibrium in relation to one ‘s environment. The etiology could be
cerebral, cerebellar, posterior column or vestibular.

Etiology:
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Vertigo may result from peripheral lesions involving the vestibular sense
organ or from central lesions involving the vestibula pathways and centres.
1) PERIPHERAL CAUSES:
a) Congenital:
i) Congenital syphilis.
b) Vascular:
i) Vascular insuffiency.
ii) Hemmorrhge.
iii) Thrombosis.
c) Traumatic:
i) Temporal bone fracture.
ii) Operative trauma e.g. stapedectomy.
iii) Labyrinthine membrane rupture.
iv) Concussion.
v) Whiplash injury.
d) Toxic:
i) Streptomycin, chemicals.
ii) Endocrinal, ureamia.
e) Inflammatory:
i) Labyrinthitis.
ii) Vestibular neuronitis.
f) Neoplastic:
i) Acoustic neuroma.
g) Idiopathic:
i) Meniere’s disease.
ii) Benign paroxysmal positional vertigo (BPPV).
iii) Motion sickness.
2) CENTRAL CAUSES:
a) Vascular:
i) Vertebrobasilar insufficiency.
ii) Basilar artery migraine.
b) Traumatic:
i) Concussion.
c) Toxic:
i) Kernictrus.
ii) Anoxia.
iii) Drugs and chemicals.
d) Inflammatory:
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i) Brain abscess.
e) Neoplastic:
i) Gliomas.
f) Idiopathic:
i) Syringiobulbia.
ii) multiple sclerosis.

Treatment:
1- Treatment of the cause.
2- Anti-vertigenous drugs as cinnerazine.
3- Rehabilitation vestibular exercises which build up the compensation
mechanisms of the brain.

4- EARACHE “OTALGIA”
Definition: Pain in the ear.
Causes:
A) Local causes
(i) External ear affection:
1- Perichondritis.
2- FB.
3- Diffuse otitis externa and furunculosis.
4- Malignant otitis externa.
5- Herpes zoster oticus
6- Neoplasm.
7-Bullous myringitis
(ii) Middle ear disease:
1- Acute otitis media.
2- Cholesteatoma with impeded drainage.
3-Complicated otitis media e.g. mastoiditis, petrositis and
intracranial complications
4-malignant disease.
B) Referred otalgia:
(i) Via the 5th nerve “the trigeminal”:
a) Lesions in the nose and sinuses
1. sinusitis “especially sphenoidal and maxillary “
2. pressure on the middle turbinate from septal spur or high
septal deviation.
b) Lesions in the nasopharynx
1. adenoidectomy
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2. acute nasopharyngitis
3. ulcer or neoplasm in the upper part of the nasopharynx.
c) Lesions in the teeth and jaw
1. carious tooth
2. impacted wisdom tooth
3. osteoarthirithis of the temporomandibular joint
d) Lesions in the salivary glands or ducts
1. acute sialadenitis
2. calculus
e) Sphenopalatine neuralgia
f) Trigeminal neuralgia.
(ii) Via the 7th nerve “the facial”:
Hitzelbeger’s sign: numbness of the posterior concha and
postauricular area associated with compression of the facial nerve in
the CPA by acoustic neuroma.
(iii) Via the 9th nerve “Jacobson’s nerve of the glossopharyngeal”:
a) Lesions in the tongue:
1. Ulceration especially herpes.
2. Neoplasm.
b) Lesions in the oropharynx:
1. Acute pharyngitis and tonsillitis.
2. Peritonsillar abscess.
3. Parapharyngeal and retropharyngeal abscess.
4. Tonsillectomy.
5. Tuberculous ulceration.
6. Neoplasms.
c) Elongated styloid process streching the glossopharyngeal nerve as it
winds around the process (Eagle’s syndrome).
d) Glossopharyngeal neuralgia which may be:
1. Primary.
2. Secondary to implication of the nerve in scar tissue after
tonsillectomy “bad technique”.
(iv) Via the 10th nerve “Arnold’s nerve of the vagus”:
a) Lesions in the laryngopharynx:
1. Tuberculous ulceration especially if involving the arytenoids.
2. Neoplasms especially of the pyriform fossa and post cricoid
region.
3. Cricothyroid arthiritis.
4. Laryngitis and epiglottitis.
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b) Lesions in the oesophagus:
1. FB.
2. Neoplasm.
c) Lesions in the mediastinum:
1. Lung and bronchial carcinoma.
2. Great vessels aneurysm.
(v) Via the 2nd and 3rd cevical nerves:
1. Cevical disc lesions.
2. Arthiritis of the cervical spine.
3. Fibrosis of the upper part of the sternomastoid.
N.B.Clinical approach to otalgia:
- Uncomplicated chronic suppurative otitis media is a painless disease, the occurrence of pain
denotes impending or actual complications.
- The association of deafness and/or otorrhoea suggests a local cause for the otalgia. The
following are helpful clues:
1- Tender manipulation of the pinna and tragus suggests an external canal cause.
2- Tender mastoid suggests a middle ear cause.
3- Earache that increases with mastication suggests an external canal cause.
4- Earache that increases with swallowing and Valsalva's maneuver suggests a middle ear
cause.
- The absence of both deafness and otorrhoea suggests referred otalgia. The following are helpful
clues:
1- Tender tempromandibular joint or the presence of crepitus suggests arthritis of the joint.
2- Heamoptysis and/or hoarsness of voice suggests pharyngeal or laryngeal causes.
- The commonest causes of referred otalgia are:
1- Impaction of the lower wisdom tooth.
2- Tonsillitis and tonsillectomy.
3- Dental malocclusion.

5- OTORRHOEA
Definition: ear discharge
Causes:
The causes differ according to the type of discharge:
a) Wax:
It is the only normal discharge from the ear. Its colour varies from brown
to pale yellow. Its consistency varies from liquid to solid.
b) Purulant discharge:
1. Furuncleosis and acute otitis externa.
2. Cholesteatoma.
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c) Mucoid or mucopurulent:
Acute and chronic suppurative otitis media.
d) Bloody:
 Trauma to:
1. External ear.
2. Drum.
3. Fracture temporal bone.
 Inflammation:
1. Bollous myringitis.
2. Heamorrhagic otitis media.
3. Chronic suppurative otitis media with granulations.
4. Otitis externa with granulations.
5. Granular myringitis.
 Tumours
1. Rodent ulcer or carcinoma of the external ear.
2. Glomus tumours or carcinoma of the middle ear.
e) Watery (CSF):
1. Fracture temporal bone.
2. Introperatively if the dura is injured.
3. Tumours eroding into the ear and the dura.
4. Spontaneous CSF otorrhoea.
f) Serum:
1. Dermatitis of the external canal.
2. Bullous myringitis.
N.B. Clinical approach to otorrhoea:
- Mucoid discharge must come from the middle ear as there is no mucous glands in the external
canal.
- Diseases of the external canal produce a scanty discharge.
- Profuse or copious discharge is always from the middle ear.
- Smelly discharge inspite of medical treatment suggests cholesteatoma.
- A history of meningitis associated with watery discharge suggests CSF otorrhoea.
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