ENT NOTES 2021

EAR

The Ear is divided into

1. External Ear 2.Middle Ear 3.Inner Ear or Labyrinth
THE EXTERNAL EAR :( 1.Auricle 2. External auditory canal 3.tympanic membrane)
ESSENTIAL ANATOMY

EXTERNAL AUDITORY CANAL:

Length:24mm long curved tube. (same as length of adult eye).

Outer I/3rd (8mm)is cartilagenousandinner 2/39(16-mm )is bony.(opposite oEustachian tube).

Anterior wall is shorter than posterior wall.

In neonates, virtually there is no bony EAM.

Outer part habkair follicles as well (furuncle ear seen only in cartilaginous part).

Anterior wall & roof: Auriculotemporal nerve(CnV3)

Posterior wall & floor :auricular br. of Vagus(CnX) ( Ar n o | d 6Stimutagon of this nerve during cleaning of

wax causesough reflex

1 Posterior wall of the external auditory meatus also receives sensory fibre of facial nerve(CnVIl) through auricular
branch of Vagus.Anaesthetic ear canal: Absense of sensation oweooperior part(Hitzelbergers sigh

1 In short, the external ear is supplied\tth, VIith, & IXth cranial nerves along with cervical plexus).
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It has two deficiencies the "fissures of Santorinl' in this part of the cartilage and through them the parotid or
superficial mastoid infections can appear in the canal, or vice versa.

Relationships of the external auditory canal
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AURICLE Or PINNA
The entire Pinna made up sihgle yellow elastic cartilage
Cartilage is absent iobule and incisuraterminalis.
Incisura terminalis is the area between thagus and crus of helix
Importance:Endaural incision for ear surgeries is sited at the incisura, since there is no risk of cartilage injury
Skin of pinna is tightly adherent to the perichondrium onldteral asped and loosely adherent on the medial
aspect.
1 Cymba conchaof the pinna directly lies over the mastoid antrum, hence, is the slafadrmark for the antrum
in live subjects.
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1 Graft Materials Available from the Pinna:Cartilage from Tragus, perichondrium from tragus&concha ,
lobule fat are frequently used for reconstructive surgery of the middle ear

Innervation of Pinna :

1

Greater auricular nerve (a branch
of C2,C3): Most of the media
surface and only posterior part
lateral aspect

Lesser occipital : (C2) :Upper part
of medial surface.
Auriculotemporal branch of the
trigeminal nerve:V3:Crus of the
Helix(Upper half on lateral aspect)
Auricular  br.  of © Vagus(CnX)
(Arnol doé s .Rooteof the
Pinna(Concha and corresponding
eminence on medial surface)
Facial nerve(CnVIl):distributed witl
fiore of auricular branch o
Vagus,supplies concha ar
retroauricular groove.
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Fig. 1.3 Nerve supply of pinna. (A) Leteral surtace of pinne. (B) Medial or eranial surface of pinno.
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1 Also k/assuprameatal trianglelt is an important landmark to locate the mastoid antrum in

mastoid surgery.

1 Spine of Henle is situated in the triangle.

Boundries

1 Above : Suprameatal or inf temporal line

1 Ant. : Ext. meatus

1 Posteriorly:the line drawn as a tangent to the external canal

TYMPANIC MEMBRANE
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Tympanic membrane (TM) seperates the external ear from the middle ear
Pearly white in color, ovoid, 910mm in greatest diameter and 0.1 mm thick.
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1 Total surface area is 85 sq mn& out of which only 55mra(vibrating area is 55 sqgmm) is functional area
stapes footplate is 3.2 mdnarea ratio or HYDRAUL IC RATIO IS 17:1.
TM is horizontal in infants
In adult The TM is situated ain angle of 58 with both floor and anterior wall of the External canal
Divided as pars flaccid and paensa.
Vibrating surface is Pars tensa
Pars flaccid is also known as Sharpnell s membrane i
and unlike the pars tensa is devoid of middle fibrous layer and peripheral annulus
Most Mobile Portion of Tympanic Membrane;Periphery is more as compared to center as pars flaccid is not
supported by the annulus at the periphery while pars tensa is attached to the handle of malleus at the center.
1 Predominant landmark on the tympanic membrane is handle of malleokedttto the pars tensa running
posteroinferiorly.
1 Tip of the handle of malleus is relatedti@ point of maximum convexity on the tympanic membrane known
as umba It is a reliabldandmark on otoscopy which is least altered by disease.
1 A cone of lightradiatesanteroinferiorly f rom the umbo. (Myringotomy incision is made in posterior inferior.)
1 Cone of light idue to the obliquity of the tympanic membrane
Nerve Supply of Tympanic Membrane:
91 Lateral Surface:Anterior part :Auriculotemporal Nerve
Posterior Part :Vagus Nerve (Arnol ddés nerve)
1 Medial surface : Gl ossopharyngeal nerve(Jacobsonédés nv.)
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1 In malignancy base of tongue and tonsils referred otalgia is mediated through Jacobson;s nerve.

MIDDLE EAR
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Relationships of the Middle ear
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1 Six walledair filled cavity.
1 Cavity is divided into 3 by two imaginary lines passing through the upper and lower limit of parsippesa
epitympanum, middle mesotympanum, and lower hypotympanum
1 Middle earcleft :middle ear + eustachian tube + aditus +antrum+ mastoid air eell
1 Roofof the middle eartégmen tympanj is related to middle cranial fossa.
1 Floor:by thin plate of bone sepatrating cavity from the jugular bulb
1 The lateral wall :tympanic membrane
1 Medial wall: Promontory is the bulge on the medial wall formedbgal turn of cochlea.Behind and above the
promontoryis the oval window.lt is a kidneyshaped opening that connects the tympanic cavity with the
vestibule, which is closed bythe footplate of the stapes .While round window is closed bthe secondary
tympanic membrane.
1 Anterior wall :3 structure from above downwards:a.Canal for tensor tympani muscle b.Eustachian tube orifice
c.wall for carotid canal
1 Posterior wall: wider above than beloWpper part a large irregular openingthe aditus ad antrum, that leads
back from the posterior epitympanum into the mastoid antrum.
1 Contents of the Middle Ear:

-Three ossiclegmalleus, incus, and stapes),
-2 muscles (tensor tympani and stapedius),
-3 nerves (Tympanic plexus, Chorda tympani & Nerve to Stapedius) along with air.

1 Middle earossicles

Outer to inner there are 3 ear ossicles: MIS (Malleus, i&cstapes).help sound transmission for hearing.Malleus,
incus, and stapes. Stapes is the smallest bone in the body. Ossicles are seen only in relation epitympanum and
mesotympanum. Head of the malleus, body, and short process of the incus are locatepitynpareum; rest of

the ossicles in the mesotympanum.

Type of joints between Ossicles:Incudomalleal joint is a saddle varietyndincudostapedial joint is a ball

and socket type of synovial joint

Intratympanic Muscles:Stapedius dampens loud sounds (amts at 76100 dB above threshold) to prevent

inner ear trauma by acoustic stapedial reflex (since it is a crossed reflex sound stimuli produce B/L contraction of
stapedius muscle). Stapedius is $heallest musclein the body. Stapedius is supplied by theial nerve; hence,

patients develop hyperacusis and phonophobia in facial palsy. Tensor tyfpani 6 b rauscie)sis responsible

for non-acoustic reflex e.g., sound of chewing.

Impedance matching of the Middle Earin order to compensate the loss ofisd energy when aironducted

sound travels to the cochlear fluid, middle ear converts sound of greater amplitude but lesser force to that of lesser
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amplitude but greater force. This function of middle ear is called impedance matching or transformettastion
accomplished by :Lever action of ossicles: Handle of malleus is 1.3 times longer than the long process of incus,
producing a mechanical advantage of 1.3.Areal ratio: The ratio between effective vibratory area of tympanic
membrane and foot plate sfapes is 14:1. The product of areal ratio and level action of ossicles is the total
transformer ratio = 18.2:1.

1 Narrowest Part of Middle Ear: Narrowest portion of middle ear is mesotympanum.

1 Scutum:Outer wall of epitympanum (outer attic wall) is knowa scutum. Radiological evidence of erosion of
scutum is suggestive of attic cholesteatoma.

1 Pr us s ak 6S#tuat&lpgnatice eepitympanum, it is a shallow space between the pars flaccid and neck of the
malleus. Possible site of origin aftic cholesteatona.

1 Sinus tympani and facial recess are posterior mesotympanic spaces medial and lateral to the facial nerve,
respectively

1 Facial Reces$=acial recess is bounded medially by the facial nerve, laterally by the chorda tympani, and
superiorly by the fossa indis. Through the facial recess, middle ear can be accessed from the mastoid aspect,
known as posterior tympanotomy (intact canal wall mastoidectomy). This is the surgical approach for cochlear
implantation.

1 Processus CochleariformisThis is a hooMife projection bone on the medial wall of middle ear anterior to the
oval window around which the tendon of tensor tympani muscle turns to attach to the neck of malleus. This marks
the level of geniculate ganglion and hence the surgical landmark for theefitsod facial nerve.

MASTOID

1 Mastoid antrum is a large, air containing space inside the mastoid borm@th@inicates with epitympanum
through the auditus. It is themost constant mastoid air cell and the earliest to develofRoof of the antrum is
formed by the tegmen antrii separating it from the temporal lobe of brain, while posterior wall of the antrum is
related to the sigmoid sinus. Medial wall is related to the lateral semicircular canal mainly and also the posterior
semicircular canal.

T Mac Ewen 6 s Inladultsahe gritrem lies approximately 1.5 cm deep to an area on the mastoid bone known
as the MacEwenods (suprameatal) triangl e and hence |
mastoidectomy. Dependinghdhe air cell development, three types of mastoids have been dedciieddlar
(well pneumatized), sclerotic (acellular), and diploetic(a few cells with marrow spaces). In the normal
population,almost 80% are cellularmastoids while 20 are sclerotic.

T Traut mannd #is dnraieaafi\adcaar cancellous bone within the mastoid, triangular in shape bounded
above by the superior petrosal sinus, anteriorly by the bony labyrinth, and posteriorly by the sigmoid sinus.
Osteitis and cariesof this boneleads to formation of perisinus abscess, sigmoid sinus thrombosis, and posterior
fossa brain abscess.

T Cit el | i Symnyrforgihodural angle. This is the angle formed by the dural plate (bone separating the
antrum from the middle cranial fossa duveéjh the sinus plate (separating the antrum from the sigmoid sinus).
This is a common site of residual disease after mastoid surgery.

Internal acoustic meatus (IAM)
1 Lengthis 810 mm
1 There are 4 quadrants; each poses one nerve Anterosuperior (fadiethirderior (chochlear),posterosuperior

(superior vestibular), posteroinferior (inf.
vestibular)
Vertical crest in the fundus of IAM is k/asBi | | 6Bsi Ibladrs bar is the surgical l andn

during translabyrinthine surgery

INNER EAR

Bony labyrinth:
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Figure 2.11 The osseous (bony) labyrinth.

It lies withinthe petrous part of temporal bone.

Consists of dony and membranoudabyrinth.

Bony Labyrinth: It consist ofvestibule, semicircular canals, and cochlea

Semicircular canals are three in numhexteral (horizontal), superior (anterior), and posterior. Nystagmus is
horizontal from horizontal SCC, rotatory from the superior SCC, and vertical from the posterior SCC.
Crus Commune:Crus commune is formed by the union of reonpulated ends of superior and pastecanals.
Cochlea:

E R ]
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Cochlea is a coiled tube making two a three quarter turns around a central modiasal coils of it responds to
higher frequencies while apex respond to lower frequencies of sound.Cavity of cochlea is diddeld esstibule
and scala tympani (filled with perilymph) and scala media (filled with endolymph).Scala vestibule s closed by
foot plate of stapes at the oval window, while scala tympani is closed by the secondary tympanic membrane at the
round window.

1 Scala Tympani is connected to the subarachnoid spacthrough the cochlear aqueducttn sensorineural
deafness following meningitis amdeningitis following purulent labyrinthitis this is the route of spread.

1 Membranous Labyrinths:It consists ofscala media (memlamous cochlea)/utricle and saccule/semicircular
ducts/endolymphatic duct and sa&cala media contains organ of cortiwhich is the sensory receptor of
hearing.-Organ of corti rests on the basilar membtériele and sacculecontain crystals ofalcium carbonate
(otoconia) inside a gelatinous matrix. Hence, they are also knoatoléh organs.

1 Organ of Corti
- Is end organ of hearing located in the cochlear duct
- Containsendolymphhair cells, supporting cell® f H e nDsi eent 6esr, 6 ClawdiedcelsS and
- Endolymph is rich in K
9 Outer hair cellsproduce otoacoustic emissiofefferent), acts as modulator & momgensitive to ototoxic drugs and
noise
91 Inner hair cellsare meant mainly for heari{gfferent), less in numbers.
1 Inner ear fluid :

ENDOLYMPH PERILYMPH
1 is potassium rich, 1 issodium rich.
1 secreted by the stria vascularis. 1 It formed directly from CSF and partially as an
1 It reabsorbed by endolymphatic sac. ultrafiltrate of blood.
1 It reabsorbed through aqueduct of cochlea to the
subrachnoigpace

Cochlear aqueductconnects scala tympani to CSF.
Endolymphatic duct is f/by union of 2 ducts, one each from the saccule & the utricle. Its terminal part is dilated to
form endolymphatic sac.
T Hyr t | e disan énmbryonia nerenant also kiggmpanemeningeal hiatus as it connects mesotympanum to the CSF
of subarachnoid space. It is a transient anatomic landmark in the developing fetal petrous temporal bone and is an
unusual cause of a perilabyrinthine CSF fistula, congenital CSF otorrhaeanifgitis.
1 Blood supply of inner ear:Labyrinthine artery
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ORGAN OF CORTI:

Scala Vestibuli
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Figure 2.17 Cross-section of the organ of Corti. From Dravis (1962), with permission.

1 Functions of inner Ear:Cochlea is concerned with hearing (Apical turn perceives-tiggffuency vibrations,
while basal turn perceives lefrequency vibrations).

1 Semicircular caals containdAmpullae detectAngular acceleration Utricle and saccule linear acceleration
during movement and direction of gravity when static. Endolymphatic duct ancealsorption of endolymph.

Balance of body:

1 Vestibular apparatus / inneread et ect s position of head in space. T h
detecting acceleration in the three perpendicular planes.

1 These acceleromejers make use of hair cells similar to those on the organ of Cohéskubhdir cells detect
movements of the fluid in the canals caused by angular acceleration about an axis perpendicular to the plane of the

canal.
Feature Utricle Saccule SCC
Sensory receptor Macula (Otoliths) Macula (Otoliths) Cristae
Function as Static balance, Percieve Balance organ, detects accelerat
position of the head in space in 3 planes
Respond to Horizontal balance Vertical balance Angular aceleration
(Linear balance) (Linear balance)

HIGHER AUDITORY PATHWAYS

1 The Vllith cranial nerve (vestibulocochlear nerve) is responsible for perception of hearing and equilibrium.

1 The cochlear division of the VIlIith nerve is forme by the axons of the bipolar cells of the spiral ganglion whose
dendrites innervate the cochléwir cells.

9 Stations in the auditory pathway are Auditory Ne@echlear NucleuSuperior Olivary Nucleutateral
Lemniscuslnferior ColliculusMedial Geniculate BodhAuditory Radiation.

1 Auditory fibers crosses over to the opposite side at the lewslp#rior olivary nucleus through the trapezoid body
so that there is a binaural representation for auditory processing very early in the auditory pathway.

1 Auditory Area of Brain: Superior temporal gyru8(r oadmanés area 41); audeat ory ¢
22.

1 Central vestibular connectionsThe vestibular division of the VIIith nerve is formed by the central processes of
the bipolar cells of the Scarpaébés ganglion whose pe

labyrinth. Vestibulocotdar nerve communicates with the facial nerve inside the internal auditory canal.

Pages



ENT NOTES 2021

1 The vestibular nerve ends in vestibular nuclei (medial, lateral, superior, and descending), which also receives

afferents from the cerebellum, reticular formation, spinatlcand vestibular nuclei on the opposite side which is

hence important in mulsensory integration. The vestibular nuclei are located towards the floor of the fourth

ventricle seen towards the caudal pons and rostral medulla and is supplied by therposteior cerebellar

artery.

1 Efferents from vestibular nuclei connect with medial longitudinal fasciculus (and thus lIll, IV, VI cranial nerves),
spinal cord, cerebellum, autonomic nervous system, and temporal lobe of cerebral cortex. These connections
explain the vestibul@cular reflex responsible for nystagmus, coordination of movements of head, neckand trunk
to maintain balance, and presence of autonomic symptoms like nausea, vomiting, sweating in vestibular disorders.

DEVELOPMENT
PINNA
1 Developmenbf pinna starts by#-6" week of intra uterine life(IUL).
1 Majority of pinna developby 6 Hillock of His.from 2"branchial arch except tragus which develops from
1starch;
1

The six hillocks of His at approximately 6 weeks.
Pre-auricular Sinus:

1 Pre auricular sinus is due to defective fusion betw&eamd 29 branchial arch, hence, is situated between
tragus and rest of the pinna.

1 Itis fully formed at birth;achieves adult size b¥ Yyears.

1 Correction of malformed pinna is knownas otoplasig.lteally done after pinna achieve adult sizéyfs.

ABNORMAL SHAPES OF THE PINNA : -

1

Microtia i small size of pinna. Microtia/ Anotia is best treated with prosthesis after the agelsf ygars.
Conductive hearing loss associated with canal atresian#rdtia is treated bBone Anchored Hearing Aid.
(BAHA). Mi nor ear deformities ar e treated wi t h
[cartilage/silastic after the age of 6 years.

EXTERNAL AUDITORY CANAL

1 Develops from 1 branchial cleft. By # week of IUL, forms a solid meatal plug that recanalizes from deg
superficial; complete by ?8week.

1 Collaural fistula:Communication between external canal and neck; due to incomplete resorption of
portion of F' brandial cleft.. At birth, only cartilaginous part of external canal is fully formed, bony
develops later.

1 Direction of pull of pinna to examine the tympanic membrane in adultpvigrd, outward, and backward,

since this brings cartilaginous part of ttenal in line with the bony part. In infants, since the bony part ig
well- developed, you need to pull the pinna just downward.

TYMPANIC MEMBRANE

1 Develops from all three germinal layessater epitheliunfrom ectoderm, middle fibrous layer froomesoderm,
and inner mucosal layer from endoderm.
1 Mass behind an Intact Tympanic Membrane Signify Congenital cholesteatomaentiapment of squamous

epithelial cell rests during development. Commonest site is middle ear. Otherskiitsbase, jugulafossa,
petrous apex, cerebellopontine angle.
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1  Congential cholesteatoma is the third most common lesion of CP alffle, acoustic newroma, ? i
meningioma
MIDDLE EAR
1 Middle ear cleft develops fromubotympanic recesformed mainly from $and partlyfrom 2¢ pharyngeal pouch
(3 week of IUL).
EUSTACHIAN TUBE
1 Remember, middle ear cleft includes middle ear cavity along with Eustachian tube, attic and mastoidSantrum,
development of Eustachian tube is similar to that of middidrear tubotympanic recess.

OSSICLES
1 Roughly, malleus and incus from ® ar ch (meckel 6s) , cart i™ arghé¢ and
Reichertods)cartil age.

1 Stapedial artery is the artery dfdranchial arch; it may persist into adulthood.
1 PersistentStapedialArtery:
Seen as a soft tissue mount over stapes footplate, it may cause alarming bleeding during staperdectomy.

INNER EAR

1 Development starts by Bweek of IUL, complete by 16-25" week. Membranous labyrinth develops from
cranial _ectoderm to form otocyst with further differentiation. Surrounding mesenchyme condenses to form
cartilage; ossifies from 14 centers to form bony labyrinth.
Labyrinth is the 1 special sense organ to diffece in the body.
Importance:Most of the congenital anomalies of inner ear occur dutitrgriester of pregnancy (e.g., congenital
Rubella syndrome).
1 Inner ear development is independent of external and middle ear. A congenital deformity of extesnad ey

associated with a middle ear deformity rather than an inner ear anomaly. On the converse, normal external and

middle ear do not rule ot a congenital sensory neural hearing loss.

=a =4

1  Mondini Malformation:Cochlea with only one and a half turns.

1 other inner Ear Malformations:

V  Scheibe dysplasia: Cochleosaccular dysplasia.

V Michael 6s aplasia: total agenesis of |labyrinth.

V Bing siebenmannds dyspl asi a: membr anous | abyrinth ag
MASTOID

1 Mastoid process is absent at birth, starts developingyn®® year of life, continues up to 18 years.

1 Surgical ImportanceePost awural incision (William Wi ldebs) for nm

in infants to avoid injury to facial nerve, which exits quite superficially at the stylomastadhéor, due to
absence of mastoid process (Nat&stoid antrum is present at birth).

1 Mastoid is pneumatized by two groups of air cetlsperficial squamosal and deep petrosal. A bony lamina may
exist between them, which may persist into adulthood knownKaser ner 0 s septum (al s
petrosquamosal lamina).

1 All the structures of the ear except external canal and mastoid process are fully formed at birth.

1 Structures of the ear are adult size at Hitiddle ear, ossicles, and inner ear.

ALSO KNOW:

1 Sincemajority of the ear develops fronit& 2" branchial arch, external/middle ear anomalies may be associated
with facial anomalies as wellExamplesTreacher Collins syndrome (bilaterél & 2" branchial arch anomaly
mandibulofacial dysostosis), Goldear syndrome (unilaterals'1& 2" branchial arch anomaly hemifacial
microsomia).

1 Investigation of choice for congenital malformations of the ears HRCT.
1 Facial palsy at birth is more often traumatic(forcep delivery) rather than developmental.
EUSTACHIAN TUBE
ANATOMY:

1 36-mm long, it runsdownward, forward, and medially connecting middle ear and nasopharynx at an angle of 45
degrees horizontally.
1 Bony part that is posterolateral forms "4 the total length (12mm) opening on the anteriatl wf middle ear.
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1 Made up ofelastic fibrocartilage is anteromedial and forms 2/®f the total length (24mm); opens on the lateral

wall of hasopharynx.
1 The cartilage raises an elevation on the lateral wall of nasopharynx knowwruagubarius, situated 1.25cm

behind the posterior end of inferior turbinate.

Main muscle to open the Eustachian tubeisor palate.

Other muscles are levator palate and salpingopharyngeus.

Nerve supplysensory supply frold a ¢ 0 b s o n Mastor sugplyby dMandibular nerve (Tensor Palati) and

pharyngeal plexuscranial accessory through Vagus (Levator palate & salpingopharyngeus).

1 Functions of Eustachian Tube:Eustachian tube ventilates the middle ear maintaining middle ear pressure; it also
protects te middle eagainst sound pressure and reflux. Eustachian tube remains closed usually and opens during
swallowing, yawning, and sneezing.

1 Eustachian tube in an infant is shorter, wider and more horizontal as compared to adult, without any angulation at
the isthmus.

1 Higher incidence of middle ear infections occurs in infants.This is because the tube is shorter and horizontal
facilitating spread of infection from the nasopharynx.

1 the tests from Eustachian Tube Patency:

=A =4 =4

V Val salvads maneuver ( noeopedthetae)pr essure of 33 mmHg
V Frenzel 6s maneuver (needs only 8mmHg pressure).
V Oynbeebs test.

V  Eustachian catheterization

V  Politzerization

V  Tympanometry

V  Saccharine test

V  Sonotubometry

\%

Endoscopy (nasopharyngoscopy, middle ear endoscopy and Eustachian tube endoscopy)
1 Hallmark sign of Eustachian Tube Dysfunction:Retracted tympanic membrance
I Features of Retracted Tympanic Membrane:
V  Dull and lusture less
V Handle of malleus is foreshortened,
V The lateral process of malleus malleolar folds and annulus tympanicus appear more
prominent and cone of light is distorted or absent.

Sequelae of ETD:

T Tubal dysfunction Y negative middle ear pressure Y
Yatelectasis Y adhesive otitis media Yretraction poc
f Tubal dysfunction Y recurrent ASOM Y permanent perfo
f Tubal dysfunction Y middle ear effusion Y cholestero
f Tubaldysfunctio¥ hyaline degeneration of middle ear Y tympar

Cholesterol Granuloma:
9 Itis aforeign body reaction to blood pigments inside the middle ear effusion.
9 Clinical hallmark is a bluish discoloration of the tympanic membrane (Blue drum).
9 Other condibns causing blue drum are hemotympanum, arteriovenous malformations of temporal bone, Glue ear
(rarely), and barotraumas.
1 Cholesterol granuloma is the commonest lesion of petrous apex.
Otitic Barotrauma:
1 Itis also known as aetatitis media.
1 Thepatogenesi s is 6lockingéd of the Eustachian tube at
critical level of about 90 mmHg, which is aggravated by edema of the Eustachian tube by URI.
1 Treatment includes nasal decongestants along with siyganeasures in mild cases. In severe cases with
persistent middle ear effusion, myringotomy may have to be done.
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DISEASES OF THE EXTERNAL EAR : -
1. FURUNCULOSIS.(LOCALIZED OTITIS EXTERNAL)
1 Organism:Staphylococcus aureus
1 Site of affectionHair - bearing area of the cartilaginous partof the external auditory canal

Symptoms Signs
Discomfort and pain Furuncle can seen in the EAC
Aggravated by jaw / pinna movement EAC wall edema

Deafness if EAC gets occluded Due to the canal eden In contractectases, there may be Surrounding cellulitis
regional lymphadenitis

-In severe cases :Retro auricular sulcus obliteratiBorward displacement of the pinna
TreatmentLocali 10% Icthymol glycerine pack.Oral antibiotics if local cellulitis present.Oral
analgesics.Incision and drainageif boil not drained within 2448 hrs
1 Inrecurrent furunculosi®o culture/ sensitivity.Rule out D. mellitus
2) Diffuse Otitis External: [Tropical ear/ Singapore Earj]Swi mmer 6 s ear .
1 OrganismsPseudomonas Aeruginosa
1 Bacillus proteus
1 Staphylococcus aureus
1 Positive tragus sign (tragus is extremely tender),Pruritus is present
1 Treatment :Ear toileting,Medicated wicks [Antibiotic +estoids].Oral Antibiotic
3.0TOMYCOSIS:
1 Aspergillus niger:
1 Sign: external ear is filled with wet debris or flates resembling Wet news paper appearance;musty odour
1 Treatment : Suction clearance,Antifungal ear drops,Gentian violet(Treatmentdotbried for 1 week after
apparent cure of the disease)
4.BULLOUS MYRINGITIS: OTITIS EXTERNA HEMORRHAGICA
1 OrganismyViral(Influenzae epidemic)mycoplsma.
1 Features: Hemorrhagic blebs on the lateral surface of the tympanic membrane and the skin of the E.A.C.
1 Treatment-Analgesics,Antibiotic: only if secondary ear infection.Blebs NOT to be incised

il
il

5.HERPETIC OTITIS EXTERNA :
1 Organism: H.simplex.H.zoster
1 Features oH.zoster/Ramsay Hunt syndrome
1 -Site of affectior: Geniculate ganglionof the facila nerve
I -May also involve the IX & X craninal nerves

1 -Symptoms:Severe otalgia

A -Vesicular eruptions on the earache, or pinna of the affected ear.

A -Facial nerve palsy (L.M.N.type)

A -May show associated vesicular eruptions in the buccal mucosa, hard palate and gypophar
1 Treatment Oral Acyclovir (to be started within 72 hours of the onset of rash)

A -Posti herpetic months/year after rashes have disappeared)
A Treatment TRICYCLIC ANTIDEPRESSANTS

6.MALIGNANT EXTERNAL OTITIS (MEO)
1 Necrotizing external otitis dnvasive external otitis.
1 Immunocompromised individuals leading to osteomyelitis of skull base.
91 Cranial nerve palsies and even death.
1 Commonest cranial nerfacial nerve.
1 Causedy Pseudomonas aeruginosa
Diagnostic Criteria (of Levenson ):
Refractory exteal otitis
Severe nocturnal earache
Purulent otorrhea
Granulations in deep external canal
Pseudomonas aeruginosa in culture
Diabetes or any other immunocompromised state

=A =4 =4 -4 -8 -9
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Investigation of Choice:

1 Technetium scan (Diagnosis)

1 Culture and sensitivity

1 Biopsy:To R/o malignancy

1 CT/MRI-to asses the extend
Treatment :Drug used currently is thirgeneration cephalosporin (ceftazidime),Other Hyperbaric oxygen, local acetic acid

7.KERATOSIS OBTURANS
1 Sac of desqumated epithelial debris in the deep candbdiefective epithelial migration
I Canal wall cholesteatoma

8.HEMATOMA PINNA

1 Blood beneath the perichondrium ,AlsoBa x er 6 s Ear
9.PERICHONDRITIS OF AURICLE

1 Inflammation of perichondrium followingseudomonas aeruginosa
10.CAULIFLOWER EAR

1 Shrunkerup and shriveled pinna

9 Deuvitalized due to stripping of perichondrium distrupting blood supply

1 Occur following hematoma guerichondritis .
11.ERYSIPELAS

9 Cuticular lymphangitis with a characteristic raised edge

T knownasMi | i ands ear
1 Agent :streptococcuspyogenes
12 WAX

1 Secretion of sebaceous glands;
1 Syringing is done withsterile water at body temperature. Precaution should you take during syringing:While
syringing, the jet of water should be directEssterosuperior wall of the canal to prevent fumér impaction.
13.FOREIGN BODIES
1 Live FB in the ear is a dire emergency.
1 Before removal, it should be killed by instillation of oil/spirit, since a struggling insect can produce grievous
consequences like tympanic membrane rupture, ossicular disrupdireven inner ear damage
14.Tumors of the External Auditory CanagBony LESIONS OF External Auditory canal.

Osteoma
Exostoses Osteoma
1 Multiple Solitary
1 Sessile hemispherical elevation Ronded, Pedunculated
9 B/L condition U/L condition
1 Arises in thedeep part of the external Auditory can| In the outer part of the E.A.C

T Canal exostosis is hence also known as surferds ear.
1 Extostosis may overlay the tympanomastoid suture line which is in close proximity to facial nerve; possible nerve
damage during surgery to be kept in mind.
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DISORDERS OF THE MIDDLE EAR

ACUTE SUPPURATIVE OTITIS MEDIA (ASOM)

1 Acute inflammation of middle ear cleft of <3weeks, infective in origin.

1 Commonest bacterial agents &teeptococcus pneumonia(35%)H. inflenzae, and Moraxella catarrhalis

1 Octoscopic Finding€art Wheel appearancelater on, the TM becomes opaque andjing.

Acute Necrotizing Otitis Media

1  Occurs along with viral exanthema.

1 Itis causedy beta-hemolytic streptococcus.

1 May lead to rapid destruction of the entire tympanic membrane including the annulus, middle ear
and ossicle.

1 Necrosis of thedrumhead with annulus leads to invasion of middle ear by squamous epithelium fr

external canal leading to cholesteatoma. This is known as secondary acquired cholesteatoma

Medical treatment of ASOM:Doc:Amoxycillin high dose .Resisitant case:Amox+clavnate or

cefuroxime

Indication of myringotomy :Incision of TM in POSTERIOR INFERIOR quadrant to drain pus.

=

Severe pain (bulging red T.M)

AOM going in for complication
Unresolved AOM

AOM occurring during antibiotic therapy
AOM in immunodeficiency

Recurent AOM

Recurrent ASOM:More than 3 episodes of ASOM in 6 months, -8 episodesin 12 months. Patien
should be free of infection in between the episodes. Predisposing causes include adenoid hypertroy
allergy, chronic sinusitis, cleft palate, andher causes of velopharyngeal insufficiency, craniofg
anomalies, immunodeficiency, and GERD.

ALK A

OTITIS MEDIA WITH EFFUSION (OME):

1 Synonyms: Secretory otitis media, serous otitis media, middle ear effusion, glue e&ollection of non
purulent, mucoid or serous effusion in the middle esnally sterile, occasionally may be associated w
low-grade infection.

9 Diagnostic Findings:Pneumatic OtoscopyTM may be retracted or bulging, has reduced mobility, slightly,

yellowish or bluish in color.

Pure tone audiogram: Shows moderate conductive hearing loss.

TympanometryType B curve

Myringotomy with aspiration of fluid is the gold standard.

Significance of OME in children:OME isthe commonest cause of conductivdeafness in children.

Unilateral OME in an Adult: An adult presenting with unilateral OME rule out malignancy nasopha

(since commonest site of malignancy nasopharynx is foss Rosenmuller, which is just posterosuy

Eustchian tube).

1 Treatment:
Medical treatment (arallergics, steroids, decongestants, mucolytics, antibiotics) is of questionable bene
Mainstay of treatment is surgiealyringotomy with grommet (ventilation tube) insertion.

E R E ]

CHRONIC SUPPURATIVE OTITIS MEDIA (CSOM)

Long-standing inflammation of middle ealeft>3months.

1 Safe CSOM :Tubotympanic (Central perforationProfuse and mucoid discharge

1 Unsafe CSOM: Tympanomastoid and atticoantral varie®urulent bloody discharge

1 Mlc bacteriad Pseudomonas> mixed

1 Thof safe variety
1. Active stagé suction clearance under operating microscope.
2. If discharge is persistent after t/t and mastoid reservoir phenomena (hazy air cells) is preseay én>X

Cortical mastoidectoniy (Schwartzebds operation

3. Quiescent stagé Only to control cold and allergy.
4.Inactive staged Myringoplasty.
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Pearly white mass behind intact TM in a young patient with conductive HL is séei€Ciongenital cholesteatoma
Postcresuperior retraction pockets are formedin® cholesteatoma.
Marginalperforation is seen i@ 2° acquired cholesteatoma.

=a —a —a

1 Th of unsafe variety
1. If cholesteatoma does not involve mesotympanum .Unsafe CSOM iattidwantrald/s or hearing loss @
facial nerve palsy or vertigo or labyrinthine fistula (+ve fistula siiy® MRM
2Unsafe CSOM + Rafeato muradurgenress Y
Unsafe CSOM + Su BdmholaSxnsaie £SOMm alydibcephalls VP shunt
3. Whensensommeur al deafness pr e Kadical Mastoideaiommy ear i nvol
4. | f ossicular chain is disrupt edympanoplastyol est eat g

I MJc site of congenital cholestetoria Petrous part of temporal bone (TM is hormal)

I Mic site of acquired cholestetomdaPr us sac k 6 sarempace / attic
I M/cintracranial c/c of CSOM Brain abscess (temporkibe abscess).

I Mlc effect/ complication of CSOM Hearing loss.

I MJc nerve involved in CSOBI Facial nerve.

f Hearing i mproves at the time of di s c hareadng
effecto.
Atticoantral Disease: Atticoantral disease is prone for complications since it is associated with cholesteato
osteitis.
Attic and Marginal Perforations: Attic perforation is confined to the pars flaccidMarginal perforation is seen i
relation to the pars tensa but unlike central perforation has not rim of tympanic membrane at least on on
destroys the annulus and reaches the sulcus tympanicus.

CHOLESTEATOMA :
9 Sac of keratinized squamous epithelium in the middle ear cleft resting on a thin fibrous stroma filled with
desquamated keratin debris, which has properties of bone erosion/expansion.
Classification of cholesteatoma:
Congenital cholesteatoma is due torapment of epithelial cell rests in the middle ear and temporal bone.
V Primary acquired cholesteatomano preexisting perforation due to invagination of pars tensa basal cell
hyperplasia or metaplasia
V Secondary acquired cholesteatomas seen following a @rexisting marginal or subtotal perforation due to
epithelial migration and metaplasia.
1 Commonest ossicle to be affected is incuspecifically long process of incus followed by incudostapedial
joint.
1 Treatment is essentially surgical, irrespective oftyipe of CSOM

Complications of Middle Ear Suppuration:

Intratemporal (Extracranial) Complications Intracranial Complications
1 Mastoiditis & mastoid abscesses 1 Meningitis
1 Petrositis 1 Extradural abscess
I Facial palsy " Subdural abscess
1 Labyrinthitis/labyrinthine fistula i Brain abscess
9 Lateral sinus thrombosis
9  Otitic hydrocephalus

EXTRACRANIAL COMPLICATIONS:
A.Mastoiditis:
1 Itis the commonest complicatiorof middle ear suppuration.
Clinical Signs of Mastoiditis:
V Tenderness
V  Otoscopically, this is evidenced by edema and sagging of the posterosuperior canal wall due to periostitis of the
partition wall with the antrum.
V There is pulsatile discharge through a small perforation (Reservoir sign/light house effect)
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Latent (Masked) Mastoiditis:
V Persistence of subclinical infection within the mastoid leading to slow destruction of mastoid air cell system;
usually due to inadequate and incomplete antibiotic therapy.
Treatment:
Treatment of choice is cortical mastoidectomyloth coalescent mastoiditis and latent mastoiditis.
Mastoid Abscesses : Subperiosteal abscesses in relation to mastoid infections

1. Post auricular absces3 M/ct ype. Occurs over mastoid bone (in childre
2. MeatalLu ¢ 6 s & bPascbeeakshrough the bony wall b/w antrum and EAfrom zygomatic cells
3.Ci t el | i & drachirgalong thesosterior belly of digastricsmuscle.

4. Bez ol d 6 s0 ladtesnockidosnastoid sheath
5. Zygomatic abscess Along zygomatic bone (ant.)
6. Parapharyngeal abgess:Pus may track to the parapharyngela space from the posterior triangle, along the peritubal
cells or down from the petrous apex

B.Petrositis :
1 Petrous apex may be pneumatized in about 30% cases with connecting cell tracts from the mastoid.
C.Gradeni gods Syndr ome:

1 The triad of otorrhea, retreorbital pain (due to trigeminal neuralgia), and diplopi@ateral rectus palsy due

to abducent nerve involvement) in apical petrositi
D.Labyrinthine Fistula (Circumscribed Labyrinthitis):

1 It signifies the erosion of the bony labyrinth, exposing the endosteum leading to circumscribed labyrinthitis.
Commonest site of labyrinthine fistula is dome of lateral sgroular canal. Unchecked infection into the
inner ear can lead fourulent labyrinthitis ith irreversible destruction of vestibulocohlear function.

INTRACRANIAL COMPLICATIONS:
A.Brain Abscess:
1 Commonest intracranial complication of CSOM
1 More than 50% of brain abscess in children and 25% of brain abscess in adoftgyargc in origin.
1 Site:temporal>cerebellum
1 Temporal lobe abscess:Characterized by nominal aphasia, hallucianations, and visual field defects.Upper
guadrantic homonymous hemianopia, involving the opposite visual field.
1 Cerebellar AbscessPatient presdn as ataxia, incoordination, spontaneous nystagmus, and other cerebellar signs.
B. Lateral Sinus Thrombosis signs:
91 Picket fence fever:Hectic type of fever with rigor, chills, and sweating.
T Griesi ngeRedhess amd gdema of the postaural and italciegion due to thrombosis of mastoid
emissary vein.
1 Tobey-Ayer test (Queckenstedt Test): Compression of the jugular vein on the normal side produces
instantaneous increase in CSF pressure but not compression of the thrombosed side.
1 Crowe Beck sign:Engorgement of retinal vessels as seen by fundoscopy on compression of jugular normal side.
Radiological Investigation of Choice in Lateral Sinus Thrombosis
1 MRI scan; both T1 and T2 weighted images show a hyperintense signal on MRI with absent flo
1 In contrast enhanced CT scan, thal e | t as demongstmable where the walls of the sinus enhance while the
lumen does not due to the thrombosis.

Features of Tuberculous Otitis Media:

The hallmarkis multiple perforations on the tympanic membrane.

Painless otorrhea

Disproportionate hearing

Early onset of complications lidabyrinthitis and facial nerve palsy

Infection reaches the ear through the Eustachian tube usually secondary to pulmonary tuberculosis.

=A =4 =8 -4 -9

SURGICAL MANAGEMENT OF MIDDLE EAR SUPPURAT ION:
MYRINGOTOMY

1 Incising the tympanic membrane to drain the middle ear.
Myringotomy is coupled with grommet insertion in:

1 OME (SOM)

1 Recurrent AOM

1 Adhesive otitis media

T Meniereds di seasce
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Preferred site for myringotomy:

In AOM, postereinferior quadrantd the preferred site of incision-shaped incision is used to drain the middle ear
exudates.

In OME and other indications for grommet insertion, radial incision asitdéeoior quadrant is preferred.

MYRINGOPLASTY
TYMPANOPLASTY

CORTICAL MASTOIDECTOMY

RADICAL MASTOIDECTOMY
MODIFIED RADICAL MASTOIDECTOMY

Fracture of temporal bone:Longitudinal(80%),transeverse(20%),mixed
Longitudianal Fractures (80%)
The fracture line runsparallel to the longitudinal axis of petrous bone; hence, it avoids the inner ear but runs above the
middle ear and external canal.
So the features are:

1 Tympanic membrane rupture

1 Ear bleeding & CSF otorrhea

1 Ossicular disruption

1 Corductive hearing loss

(Facial palsy is rare and if present is delayed and incomplete due to edema of the nerve.

Commonest Ossicle Affected by Traumais incus.Other causes of conductive deafness after trauma include perforation
of tympanic membrane, blo@hd edema in the middle ear).
Transverse fractures (20%)
Fracture line runs perpendicular to the longitudinal axis of petrous bone, across the inner ear, avoiding the middle and
Salient features are:

1 Vertigo

1 Sensorineural hearing loss

1 Hemotympanum
Facial palsy is present in all cases and is of immediate onset and usually complete (due to nerve transaction or impingement
of the nerve by bony spicules).
Investigation of Choice in Fractures of Temporal Bone:
High resolution CT Scan

OTOSCLEROSIS
1 M:Fratioi 1:2.
1 Age of onset is 2@0 years
1 Pathology:Mature lamellar bone is replaced by immature spongy bone of more cellularity and vascularity. This
change mainly occurs in the endochondral layer of otic capsule where islands of cartilage aresiéfdidaosng
development. This spongy bone later undergoesoseengenesis.
T These are sometimes referred to as Oblue mantl esdé (b
staining.
1 Commonest SiteCommonest site is fissula ante fenestrieagds to fixity of footplate of stapes. Include posterior
to oval window, on the foot plate, round window, and otic capsule.
Autosomal dominaninheritance
A positive family history may be elicited in 50% cases.
Commoner in whites and Indians>Chinesgahese, and Negroes.
Slowly progressive, bilateral, conductive deafness in a female, aggravated by pregnancy.
Patients with cochlear otosclerosis may develegigo, tinnitus, and sensorineural deafness
Paracusis Willis:Patient hears better in noisyvimonment. This is because in noisy surroundings people tend to
raise their voice which is well above the threshold of hearing for the patient. More importantly otosclerotic
patients dondét perceive the backgriodividuls.noi se, whi ch
1 Commonest tympanic membrane findings is a normal TM.
1 In 2-10% cases, the active otosclerotic focus that leads to vascularization of promontory is visualized as a
flamingo pink discoloration of the TM known a$schwartz sign.
1 Surgery is contraindicated in patients with+ve Schwartz sign and is an indication for sodium fluride therapy.
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AUDIOMETRIC EVALUATION :
1 Pure tone audiogram shows conductive hearing loss@ihr h a r t §dip an200a0 ¢ihin bone conduction
curve).
1 Tympanometry shows As type of curve.
1 Stapedial reflex is absent once the foot plate is fixed.
MANAGEMENT:
Indications for surgery:
1 Negative Rinne, hearing thresholds worse thasB@%IB with an aikbone gap of 120 Db and good speech
discrimination.
1 Surgeryis also indicated in otosclerotic patients with profound hearing loss but having good speech discrimination
S0 as to enable them to use a hearing aid.
Surgical Method:
1 Earlier the surgeryas Stapedectomywhere foot plate of stapes is removed and ovabaw covered with a
connective tissue seal after inserting the prosthesis.
1 This has now been replace wittapedotomywhere a calibrated hole is made at the center of the footplate after
removal of superstructure, and prosthesis (usually Teflon) is éuskbetween the incus and footplate.
1 Other surgeriesinclude stapes mobilization and fenestration operation.
1 Hearing aid is used who are unfit for surgery
1 Medical treatment with sodium fluride
Contraindications for surgery:
1 Only hearing ear (absolut®ntraindication)
1 Active/malignant otosclerosis is and indication for fluoride therapy
1 Professionals (pilots, airmen, and deep water divere)@ change in middle ear pressure can lead dislodgement
of prosthesis and perilymph leak.
Pregnancy
Extremes of age.

= =4

Sodium fluoride therapy:
1 MOA:Reduces octeoclastic bone resorption and increases osteoblastic bone formatitnomotes

recalcification and reduce bone remodeling in actively expanding osteolytic lesions
Inhibits proteolytic enzymes cytotoxc to cochlea
Found to significantly arrest the progression of sensorineural hearing loss in low and high frequencies
Indicated in pt withpositive Schwartz sigifindicates activity of otosclerotic focus)
Contraindicated in

i. Chronic nephritis

ii. Chronic rheumeid arthritis

= =4 =4 =4

iii. Pregnancy

iv. Lactating

V. Children

Vi. Allergic to fluoride

1 Most common side effect is Gl disturbance

LESIONS OF THE INNER EAR:
LABYRINTH DYSFUNCTION
1 Include-
- Menierebs d/ s
- Vestibular neuronitis
- BPPV
1 Vestibular neuronitis :2"most common cause peripheral vertigo.
Thought to be due to reactivation of herpes simplex type 1 infection of vestibular ganglion. Hence, sometimes also known
as viral neurolabyrinthitis.
1 Benign paroxysmal positional vertigo (BPPV):
-Commonest cause of peripheral vertiggnd commonest cause of vertigo.
- BPPV produces a sensation of spinning called vertigo that is both paroxysmal and positional, meaning it occurs
suddenly and with a change in head position.
-Causer esult of otoconia, tiny crystals of calcium carbor
-Appl eyds test is done
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MENI ERES6S DI SEASE

1 Also k/ asendolymphatic hydrops.

1 Triad of Episodicvertigo + u/L fluctuating/ episodideafnesghearing loss) Hinnitus

T A Meniereds disease gene |inked to chromosome | 2pl 2.
1 Usually unilateral i may become bilateral later on
l
l
l

Age group: 3560 years
More common in males. Aw syphilis

Pathogenesis: Pathogenesis is endolymphatic hydrofdgid distension of the endolymphatic spaces leading to
rupture of the membranous labyrinathixing of endolymph and perilympionic disturbance$ience symptoms

1 secondary endolymphatic Hydrops: Endol ymphat i c hydr ops i s not uni gqu
condiions producing endolymphatic hydrops (secondary endolymphatic hydrops) are viral infection, syphilis,
endocrine (hypothyroidism), autoi mmune, trauma, alle

1 Commonest Presentation:

V  Episodic vertigo (' symptom) associated witmausea, vomiting, even abdominal cramps and diarrhea. Tinnitus,
aural fullness, and deafness supervene later on.

V  Sensorineural hearingloss is fluctuant initially later becomes constant.

V Sometimes the patient is thrown to the ground by the epdageat ac k/ Tumar ki nés attac
consciousness is never a feature of Meniereds

V Patient mayexperience diplacusigperception of two different frequencies of sound) and Tullio phenomenon
(vertigo on exposure to loud sounds).

1 Lermoyez Syndrome: Lermoyezsyndr ome i s a variant of Meni erebs,

tinnitus,vertigo appear later, when deafness improves.
1 Audiometric Evaluation:
1 Clitests
- Tullio phenomena(loud / noise produce vertigad/ to distended saccule lying against the stapes footplate)
- Recruitment (intolerance to loud / amplified sounds)
- Diplacusis (distortion of sound)
1 Inv

PTA show sensorineural hearing loss with loss of lower freque(risayy type curve)
SISI score >70%normal < 15%)

Tone decay test >20 dB

ElectrocochleographySP/AP ratio >30%

1 Glycerol Test: - There is improvement of hearing thresholds and SP/AP ratio after oral administration of glycerol,
a dehydrating.
Treat ment of Meniereds:

1T Th
- Th of vertigo(Vasodilators/ nicotinic acid, betahistine)
- Cawt horneds head exercises
- Meniet device (intermittent inner car pulse pressure)
- Microwik
- Dexamethasone for pt with sudden SNHL

Surgical:
Hearing conserving surgeries|in bilateral disease/young patient
o Vestibubr neurectomy
Endolymphatic shunt surgery
Myringotomy + grommet
Codybés operation
Cervical sympathectomy
Stellate ganglion block
Menni et 6s appears
Hearing destroying surgeries in unilateral disease
1 Labyrinthectomy
1 Intratympanic gentamycin (ITG)
0 Roleof I ntratympanic Gentamycin in Menierebds di sease:

O O0OO0OO0OO0OOo
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1 Since gentamycin is selectively vestibulotoxic, locally instilled gentamycin in the middle ear can diffuse into the
inner ear through the round window membrane, destroying the dark cells of vestibularthalifius bringing
down vertigo.

1 Gentamycin may be instilled into the middle ear by Microwick/Microcatheter (Silverstein) timed release system,
kept through a grommet.

OTOTOXICITY :

1 Commonest group of durgs causing ototoxicity are aminoglycosides.

1 Lead Ototoxic Aminoglycoside Netilmicin

1 Ototoxic Drugs:

V  Loop diuretics (furosemide, ethacrynic acid)

V  Antimalarials (quinine)

V  Cytotxic drugs (nitrogen mustard, cisplatinum)

V Salicylates

V  Antibiotics (Erythromycin, ampicilin, vancomycin, chloramphenicol)

V  Antivirals (cidofovir, interferon)

V Betablockers (practolol)

V  Desferrioxamine

V Chemicals (alcohol, tobacco, marijuana)

1 Drugs Cause Ototoxicity by Their Central Action:Imipramine carbamazepine, and serotonin tend to affect the
central auditory pathway to delay brainstem auditory potentials or alter central auditory function.

91 Drugs cause irreversible ototoxicityAminoglycosides and cisplatinum usually cause irreversible ototgxici

1 1%t Symptom of Ototoxicity:Tinnitus. This is followed by higiirequency sensorineural hearing loss.

1 Investigation of ChoiceOtoacoustiemissions. There is also a role for higbquency audiometry, since there is
predominant involvement of higher frequencies in the earlier stages.

GLOMUS TUMOR: -

1 Commonest benigrtumor of middle ear

1 Disease of middle age/females predominate ¢(i43)

1 Pathology :It is a nonchromaffin paraganglioma arising from glomus bodies seen in relation to adventitia of
jugul ar bulb (glomus jugul ar e) or promontory of mi d
Sometimes it may be multicentric.Some aiamimay be secretory and may produce catecholamines.

1 Vascular tumor, main blood supply is ascending pharyngeal artery.

1 Spreads in the skull base to produce multiple cranial nerve palsy. Commonest cranial nerve involved is facial
nerve followed by last 4ranial nerves.

1 Commonest symptom is pulsatile tinnitus and conductive deafness.

1 Inothers, it may present as an aural polyp that bleeds profusely on attempted surgical removal.

1 signs on clinical examination:

V  Rising sun sign

V Browneds si gnlapchingsignt i on sign/ b

V  Auscultation of the mastoid may reveal a systolic bruit

1 Investigation of ChoiceMagnetic resonance angiography (MRA). This has to be supplemented with contrast
enhanced CT scan and other investigations like four vessel angiography.

1 PhelSiga:sin CT scan, erosion of juguearotid septum (crest of bone between jugular fossa and carotid

canal) can be visualized when glomus tumor enl arges
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U Treatment:- Large tumors have to be dealt with by skodlse surgery. Limited tumors may require only a trans

mastoid or transcanal approach. Radiotherapy is reserved for inoperable lesions, old age, and unfit patients.
Acoustic Neuroma: Remember

f
f
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linical feature:

Also called\vestibularschwanoma.

Benign tumour which arises from neunlemmal sheath o$tiperiorvestibular nerve/VIIl nerve (Acc/to Logd
Turner boolof ENT and Schwartaflost common nerve from whicechwannoma arisemferior
vestibulaR>Superior vestibular(Ac to G sambhufj &d)

Affects 40660 yrs of age. Comprises 80% of all cerebellopontine angle tumdarQPA tumour)
B/L acoustic neuromas are pathognomonic forNF

U/L progressive deafnesSNIHL) with tinnitus is first/ earliest presenting symptom.

Balance dificulty

CN-5 (trigeminal)i s i nvol ved ear | i es br-nivdomneal reflexis thenearbesi sighje n
Tympanic function test:

-Hitzeliberger sign:Hypoesthesia of posterior meatal wall.

-Roll over phenomenas seen

-Threshold lone decay test shosiro cochlear typédesion.

D/g - MRI is gold standard for d/g., BERA is prefered audiological Ix.

T/r - Surgery is TOC. Gamma knife (stereotactic radiotherapy) is the recent dvancReteatbilitation of
SNHL in case of b/lacoustic schwanoma is done by brain stem implant in lateral recess of 4th ventricle,
Clc- Surgery risk include facial palsy.dcad ear

Most common CP angle tumdécoustic Neurom@

2nd Most common CP angle tumleningiom&

Melkersson Rosenthal Syndromddiopathic condition characterized by recurrent alternating facial palsy, edema of lips,

face and eyelid+fissured tongue+glossitis
Moebius Syndrome:
Congenital condition. There is B/L facial palsy+VIth nerve palsy+multiple cranial nerve abnormalitieg, U, VIIl, 1X,
XII) malformed extremities, and lack of pectoral muscles.
Heerfordtdés Syndr ome:
Uveitis, parotitis, and bilateral facial palsy seen in sarcoidosis.
Causes of B/L Facial Palsy:
Guillain-Barre syndrome, infectious mononucleosisny | oi dosi s, sarcoi dosi s, skul
disease, and botulism,
1 Commonest tumor of facial nerve is Schwannoma.

f
f
f

Causes of conductive hearing losses :

commonest cause of conductive hearing loss in children:secretory otitis media
commonest cause of conductive hearing loss in adult:wax
commonest cause of sensorineuronal deafness:presbycusis

Ossicular discontinuity :

- Conductive loss of 60 db usually without sensorineural component
- Flaccid tympanic membrane on pneumatic otoscopy
- Type Ad tympanogram

Congenital stapes fixation :

- Family history less likely (10%)

- Usually detected in the first decade of life

- 25% incidence of other congenital anomalies (3% for juvenile otosclerosis)
- Non-progressive CHL

Malleus head fixéion :

- When congenital, associated with other stigmata (aural atresia)

- Presence of tympanosclerosis

- Pneumatic otoscopy

- Almost always associated with type as tympanogram (only in advanced otosclerosis)

Paget s disease

- Diffuse involvement of the bony skeleton
Page?l
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- Elevated alkaline phosphatase
- CT - diffuse, bilateral, petrous bone involvement with extensivendeeralization
- More commonly crowds the ossicles in the epitympanum, partially fixing the ossicular chain
Osteogenesis imperfecta :
- Presence of blue sclera
- h/o of multiple bone fractures
- CTT more common involves the otic capsule and to a greater extent
Superior semicircular canal dehiscence :
- Conductive hearing loss similar to otosclerosis
- associted with vertigo and positive fistula sign
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AUDIOLOGY

ASSESMENT OF HEARING:
The techniques followed to ass@salitoryfunction we should be able to know theses 4 things after doing the tests:

1 Type of hearing loss:
he2ring loss

s | T

mixed hesring
loss

copnauctive tvpe

sebhsorineursl tvpe

/\

neursal
sensory
(cochlesr) / X}
periphersal central
(V111 th perve) (centrz] suditory
pa2thwwsays)

1 degreeof hearing loss

WHO CLASSIFICATION O F DEAFNESS

ODegree of hearing loss hearing loss range(dB)

Not significant 0-25dB(adults)
0-15dB(children)

Mild 26-40dB

Moderate 41-55dB

Moderately severe 56-70dB

Severe 71-90dB

Profound more than 91dB

total

9 site of lesion
I cause
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Tests for hearing:

HAssessment of hesring

clinicsl tests

W speciz2l tests
sudiometric tests

N7

1 finse
- - 1Pure tone
friction %
2uaiometry
2avateh test -
2.speech
3 speech tests i .
N 2uqiometry
A turing fork N
er 2lropeaence
S re
EESER 2qiometry
A Bekesy
2aioretry

These 3 tests are nespecific & they don't indicate the type deafnesghey only give a rough idea about the hearing
loss.

Finger friction test rubbing or snapping thumb & finger close to patierds
Watch test clicking watch brought near the patients ear
Speech test patient stands withistest ear towards examiner at distance of 6metres

Tuning fork tests:remember these ,its very important
1 512Hz tuning fork is ide#florks of lowerfrequency- produce sense of borérationforks ofhigher frequency
shorter decay time )

1 When wetestair conductionwe actually check the functioning béth conductive & sensorineural(cochlea)

1 When we tesBone conductionwe actually measurenly cochlearfunction

1 Normally hearing through air conduction is louder & heard twice as long as through bone conducti@Croute
better than BC)
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Rinne test:

methodTo perform this test, a 512Hz vibrating tuning fork is placed on the malstoid and then moved next to the
external ear. The patient indicates at which of thegitesthe sound is louder.

principle:Sound transmitted through an external ear traverses the middle ear
and is perceived by the cochlgangrear). Sound can be tranigtad directly

to the cochlea, skipping the external and middle ear, by placing the vibrating
tuning fork on the mastoid bone directly behind the &his is the basis for

the Rinnehearing test

normal conductive SN deafness
deafness
Rinne AC>BC BC>AC AC>BC
(Rinne +) (Rinne-)
note:
rinne (-)ve 256Hz fork 512Hz fork 1024Hz fork
minimum 15dB 30dB 45dB
air-bone gap

False negative Rinne :
1 in Severe Unilateradensorineural hearing loss.
1 Patient does not perceive sound by air conductiorrgsipionds to bone conduction
1 response to bone conduction is because the patient perceives sound from opposite ear because
of transcraniatransmissiorof sound
1 corrected by maskingopposite ear with Barany's noise box ,so that transcranial transmisssoumd is not
perceived.

note:A Barany noise box can also be used to see noise based vertigo (Tullio

phenomenon). This commercially available box simply makes a loud (100 dB) noise.

When the box is slowly moved towards the patient's symptomatic eagrtiginous

symptoms may be rereated.

Weber test

method:Place the tuning fork in the center of the forehead amgh{isécianasks the

patient where he or she hears it.

principle:

1 Theocclusion effect is responsible |
this phenomenanSound conductetirough bon:
causes the cochlea, the ossicular chain, andir
in the external auditory canal to vibrate. Sc
lower frequencysound, as produced by the 51.
tuning fork, escapes from tleanal. When the e
is occluded, these frequencies canestapand
the sound seems to becolmeder.

9 itisthe occlusion effect, rather thetiminationof environmental sound, that
responsibléor the improved bone conduction threshold when occludi
normalear.

1 Middle ear effusion and ossicular chdisruptions cause a "mass load
middle ear, with lowering dhe inherentesonant frequencyOssicular chai

Rarany's noice box

fixation causea phase shift in the sound wave. Both c rentia
transmissiomf lower frequencies to the cochlea
normal conductivedeafness SN deafness
Weber not lateralised |lateralised to poorer ear lateralised to better ear

note:lateralisation of sound in Weber test with a tuning fork of 512Hz implies either
1 conductive loss of 120dB in ipsilateral ear (or)
1 sensorineural deafnesim contralateral ear

Absolute bone conduction test(ABC) test:
method:
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patients bone conduction compared to that of examiner(presuming that examiner has normal hearing)by keeping on
mastoid.

External auditory meatus of both patient & examiner is occlumegressing tragus inwardghis is toprevent external

ambient noise entering through air conduction route.

normal conductive deafness SN deafness
ABC test hear the fork for same duration |hear the fork for same duration as examine|reduced
examiner

Schwabach test:
method:same as ABC test,but meatus is not occluded.

normal conductive deafness SN deafness

Schwabach equal lengthened in patient(due to absence of external ambient n/reduced
the patient hears it for longer time)

Bing test::

determine whether closing of ear canal results in occlusion effect.

The Bing test carsimulate unilateral (onesided) conductive hearing losesults by placing a finger in one ear while
performing the Weber test.

method:tuning fork placed on mastoid whikexaminer alternately closes & opens ear canal by pressing tragus inwards.
principle:same principle as Weber test(occlusion effect)

normal conductive SN deafness
deafness
Bing test louder(when no effect |louder
occluded) (bing negative)

Gelle's test:
method:A vibrating tuning fork is applied over the mastoid process; if it is heard, the air in the external auditory canal is
compressed, by means of a Siegle's speculum.

a test of the mobility of the ossicles.

principle:
Tympanic Function Tests (TFTs)(N NUTSHELL)
Conductive HL SNHL
1 Rinneob6s |-ve(BC>AC) + (AC > BC)
1 Weber 6s | Lateralization to poor / diseased ear To better ear
1 ABC = to examiner Z (decrease)compar eq(
1 Schwabady (lncrease) Z(decrease)
T Gell ebs |-ve +ve
i Binge -ve +ve
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Ri nnebs Test

1 If AC > BC (Positive)- Normal, SNHL, Prcsbycusis

1 If BC > AC (Negative) Conductive deafness (CSOM)

T False +ve RioONIN&l6bs i s seen in

i False-ve ind Dead ear, severe unilateral SNHL d/to transcranial transmission of sound to other ear.

In conductive deafness no change (Bhvg) while in normal person or with SNHL hears louder when ear canal is
occluded and softer when open (Bing +ve)

] On PTA if AC > BC in right ear, BC>AC in left ear, Weber lateralized to rijlidead ear or severe SNHL
I  On PTA if A C>BCin both ear, Weber lateralized to &8/L SHL but more in left
I OnPTAIfBC > AC in both ear , Weber lateralized to left , ABC normal in ®@&H. CHL but more in left

Audiometry:

Audiograms:

A.Pure tone audiometry (PTA) :
PTA isthe commonest audiometry

Human speech ranges from 300 to 4,000 Hz.

AB gap with Carharto6s nod etdscleaosiss 2000 Hz in B.C. sugge
Frequency which can cause temporary hearing loss(nnieced hearing 10s8)20004000 Hz.

Sudden dip at 4000 Hz both AC and BC sugge8tsacoustictrauma.(noise induced hearing loss)

Roll over phenomena/curve is typical ®f Retrocochlearlesion. On ling the intensify of sound discrimination

falls further.

I Rising type curve is typical 6 Meni er eds d/ s

—)

CochlearVs Retrocochlear lesions

Cochlea Retrocochlear
Site of lesion Cochlea Distal to cochlea
Tone decay - + (10 sec)
Recruitment + -
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