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Hearing

e Introduction

e CHL otosclerosis

* SNHL

—congental, trauma, infection, noise,
ototxic, presbycusis, acoustic neuroma
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How common 1s hearing loss

Overall about 1 1n 10
1 in 3 adults 65 - 75
1 in 2 older than 75

1-2% school age children
4% children under 5

Common and Important




Signs of Hearing Loss

Talking louder than necessary
Turning up volume on the TV or radio
Complaints that other people “mumble”
Confusion of similar sounding words 41a3 /4lss
Inappropriate responses 1in conversation
Ringing or buzzing in the ears
Lip Reading

— Watching a speaker’s face intently

— Difficulty “hearing” someone behind

— Having difficulty on the telephone



Effects

Don’t enjoy conversations — too much work
People think you are an 1diot

Scared to try new contacts

Scared to take new jobs

Limits your world



Hearing Loss —
contracts your world




Hearing Loss
limit activities
[solation
Depression
Anxiety
Insecurity "c o ol sl Yo 4506 | 518 13"
strain relationships

Increases psychosocial difficulties



Deafness & Recruitment
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Conductive Defects

Wax & foreign bodies
Otitis externa

Ear drum Scarring; perforation
Otitis media (ASOM)

— Acute suppurative
— Otitis media with effusion (OME)
— Chronic otitis media (CSOM)

Otosclerosis
Ossicular chain disruption






Microtia

Grade ||

Grade 111
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swimmer’s Ear (A0E)



Racoon eyes sign
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Battle’s sign
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Drum Retraction (Adhesive OM)




MEE




Tympanosclerosis




Otosclerosis

10% otosclerotic lesions (10%
symptomatic)

Females: Male 2: 1
Middle-age

Worse during pregnancy

Stapedectomy




Sensorineural
hearing loss

SNHL



SNHL

* Congenital
* Trauma

* Infection

* Noise

* Ototoxic

* Presbycusis

 Acoustic neuroma



Congenital hearing loss

Deatness aftects 0.2%
SNHL attributed to

— 50% genetic factors

— 20-25% environmental
— 25-30% sporadic
Genetic
—75% AR
—20% to AD
— 5 % X-linked

Over 400 syndromes




Noise induce SNHL

 Boilermaker's deafness

* one of the most common occupationally
induced disabilities

* Tinnitus
— commonly accompanied NISNHL

— warning sign
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Ototoxicity



Medications

Antibiotics
Diuretics
Antineoplastics
Antiinflammatories
Antimalarial agents

Ototopic agents
Others



Higher risk

Renal failure (Elevated peak and trough levels)
Liver failure

1.
2
3. Immunocompromise

4. Collagen-vascular disorders

5. Advanced age (> 65 years)

6. Prior ototoxicity

7. Concurrent use of known ototoxic agents
8. Preexisting HL or Vestibular

9. Bacteremia (fever )

10. Treatment course longer than 14 days
11. + ve FHx of AG ototoxicity



Presbycusls






Presbycusis = Deafness + Tinnitus + Recruitment




Overview of Hearing Loss

#1 Handicapping disorder
60% of Americans > 65 HL
90% of > 75 Y have HL

HL + degenerative processes of aging.

Y2 Vestibular symptoms



Problems With Diagnosis

 Shame or embarrassment.

* HA social stigma

* Embarrassment prevents 15 million elderly

people from getting help.



Hearing Aids



History

* 1550 by Girolamo
Cardano when he saw
that sound could be
transmitted through
the teeth
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Cochlear implant
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Bone Anchored Hcaring Aids
B.AMHA
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Direct bone Conduction







Auditory brainstem implant



Auditory brainstem implant

A.B.l.




Vertigo
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Vertigo

e Mechanism of Balance
e Causes
— Meniere’s

— Vestibular neuronitis
— BPPV

* Investigations



Why have a VOR?

1. Stabilize retina 1n space — fast!

& On head
& movement

2. Posture Control

Do finger test



Types of Spatial Movement

* Rotational — 3 degrees of freedom

" Semicircular Canals

* Translational — 3 degrees of freedom

, “ I Otolith Organs




Basic Mechanism of Detection of
Rotation
 INERTIA

 Detects head acceleration — but encodes
head velocity (i.e. integrator)

7\




Velocity Profile vs Signal

Accn \
Velocity / Deacen

Nerve Firing \/

Decays with constant velocity




Canals are Paired




Push-Pull System

Firing Rate
/\ Right HC
] e
V Left HC




Balance — more than just vestibular

Vestibular

~ Brain &

Proprioception /

Cerebellum

‘N

/

/

_, Efferent pathways
(SC, nerves)
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Muscle tone
Joints



An Otologists Approach to
Dizziness....



What 1s Dizziness?

[1lusion of movement of self or environment

* Exact description important: Not accept
“dizziness” - too vague
— True spinning? -comparator
— Lightheadedness?
— Unsteadiness?

— Fainting, passing out



Prime Clue #1
Significance of True Spinning

* Almost all true spinning 1s vestibular

* All vestibular 1s not true spinning
True Spinning

/To and fro rocking

Vestibular etiology

lightheadedness ataxia




Central ?peripheral

Neurologic symptoms

— New severe headache
— LOC

Type of nystagmus
Risk factors

No improvement within 48 hours



Vestibular Vertigo

O
// O.. — Spinning nystagmus
O sensation
nausea & . 2
vomiting
WOrse

on head
movement

Ataxia



Common Clinical Diseases

* Meniere’s Disease

« Benign Paroxysmal Positional Vertigo (BPPV)

 Vestibular neuritis



Prime Clue #2
Duration of Dizziness

Otologic: Prime causes
— Seconds to minutes: BPPV

— Minutes to hours: Meniere’s, Recurrent
Vestibulopathy, Migraine Associated Vertigo

— Days: Vestibular Neuronitis, Sudden
Sensorineural Hearing Loss with Vertigo
(Labyrinthitis)

— Constant, no improvement: Never vestibular



All you need to know

VERTIGO With Hearing | Without
Loss Hearing Loss

Seconds- BPPV

Minutes

Minutes- Meniere’s RV, MAV

Hours Disease

Hours- Labyrinthitis Vestibular

Days (SSHL with Neuronitis

vertigo)




Can be More Than One Type

* More than one type?

— E.g. Vestibular Neuronitis followed by BPPV
* 1st episode vs. most recent episode

* How often, how long, how changing



Worrisome Features

Diplopia, Dysarthria, Dysphagia, Difficulty
moving one side/limb, paraesthesia one
side/limb

Bowel or bladder disturbance
True loss of consciousness

Prominent arrhythmia



Benign Paroxysmal Positional

Vertigo
BPPV



Etiology

not identifiable.

closed head injury followed "(surgery )
infections (15% vestibular neuronitis)

prolonged bed rest.

Meéniere's disease

recurrent vestibulopathy

migraine



BPPV: Pathophysiology

Canalithiasis Theory

Degenerative debris from

utricle (otoconia) |\ - ‘ o
- floating freely in the | - ﬁ ” L&

endolymph L= 7
\_



? posterior canal

hangs down like
the water trap in
a drain pipe,
allowing the
crystals to settle
in the bottom of
the canal.




History.

severe vertigo

associated with change 1n head position.
— rolling over or getting into bed
— assuming a supine position.
— arising from a bending position
— looking up to take an object off a shelf
— tilting the head back to shave

suddenly and last in the order of seconds,
bouts of vertigo > remissions
Chronic balance problems

worse on awakening in the morning



BPPV: Clinical Approach

* history 1s virtually pathognomonic

* Only type of vertigo
— Multiple times per day
— brief episodes

— Unaccompanied by auditory complaints



Dix-Hallpike Maneuver
Hagr 6 D

Delay seconds latency ( K "E,ﬂ x-j y wg
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D/D

* Postural hypotension
— anti-hypertensive drugs

— CV problems

e Fistula



Epley Maneuver




Posterior
semicircular
canal

Anterior
semicircular
canal

Lateral semicircular
canal
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Menieres Disease

* Recurrent attacks of vertigo lasting hours

* Associated tinnitus, hearing loss pressure




Pathology

Decreased endolymphatic reabsorption
Progressive hydrops
membranous ruptures

Spillage of large amounts of neurotoxic
endolymph 1nto the perilymphatic
compartment

healing of the membranes

Distortion and atrophy of sensory and
neural structures
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Cause of Meniere’s

Overproduction or retention of endolymph
e Unknown

* Autoimmune etiology

* Ischemia

* Mumps

* Syphilis

* Hypothyroidism

* Head trauma

* Previous infection

 Hormonal Pregnant females are more prone
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Menieres - Course

* Early

— Predominant Vertigo

— Deatness

Prosper Meniere
1799-1862

— Normal hearing between

e [ater

— Hearing loss stops fluctuating

— Progressively worse (50db)



Diagnosis

Hx

PE: unilateral weakness
PTA: LF-SNHL

R/O other Dx



Treatments

Education
To treat the acute attacks
To prevent further attacks

To improve hearing
Vestibular rehabilitation
F/U.. bilateral Meniere's disease



Acute attacks

prevent falls

head should be restricted
Anticholinergics
Antihistamines
Phenothiazine

Benzodiazepines



Medical
TREATMENT



SX
TREATMENT



Vestibular neuritis

abrupt onset

single, severe and prolonged vertigo
Not hearing loss or severe vertigo
NO neurologic signs or symptoms

nystagmus



Vestibular neuritis

* 50% Infectious illness precede VN

* Spontaneous recovery occurs over weeks to
months

* Symptomatic Treatment



Ototoxicity

e Usually aminoglycosides

* Complain of oscillopscia




Investigations

* Audiology

— PTA

— ENG

— Posturography

— Rotation chair
* Radiology

— CT Scan

— MRI

e Blood Test
— CBC, TFT, FT-Abs






Secretory Otitis Media (Glue Ear)

e 3Y
e Recurrent OM

* Hearing Loss




Fracture Base of Skull

c MVA
e [eft earache
* Hearing loss




Otosclerosis vs Tympanosclerosis

e 33y
* No hearing loss
* Ear exam =2




Cochlear implant

e What 1s this?

* Which type of
hearing loss?




e What 1s this?

* Which type of
hearing loss?










