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lowing today’s lecture, you should be
e to:

Differentiate the basic types of acute inner ear
pathologies and their respective treatments

Recognize key history and exam findings to
nelp guide your way

dentify referral criteria and implement options
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 Hearing Loss Gl

e Conductive Hearing Loss
« Can occur due to dysfunction of the external auditory canal (EAC), the
TM, or the ossicles

« Sensory-Neural Hearing Loss

« Caused by dysfunction of the sensory (cochlea) or neural components
of the auditory system

* Mixed Hearing Loss
« Combination of the conductive and sensory-neural hearing loss



_ Tuning Fork TeSts

 Helpful for differentiating
*‘%311‘\3;;__\ between CHL and SNHL




- Weber Test ' :".".{ 1

Tuning fork is placed on the
center of the forehead

« Normal Hearing

« Sound is heard equally in both
ears

—

+ CH

Sound lateralizes to the “bad” ear
HL
« Sound lateralizes to the “good” ear

* S

Z




RinneTest &

512 Hz tuning fork Is held first
on mastoid tip and then on
shoulder

« Normal Hearing

 Air conduction (AC) > Bone
conduction (BC)

« CHL

AC =BC or BC>AC
HL
« AC > BC

¢S

Z




~ Interpretation ¢

f Tuning Fork Tests

Results of Weber Test

Sound does not lateralize

Sound does not lateralize

Sound lateralizestoone side

Sound lateralizestoone side

Sound lateralizestoone side

Results of Rinne Test

Airconduction greaterthan bone
conduction bilaterally

Bone conduction greaterthan air
conduction bilaterally

Air conduction greaterthan bone
conduction bilaterally

Bone conduction greaterthan air
conduction on theside of
lateralization

Bone conduction greaterthan air
conduction bilaterally

Interpretation

No hearing loss or equal
sensorineural hearing loss
bilaterally

Equalconductive hearingloss
bilaterally

Sensorineural hearingloss on
the sideoppositeof the
lateralization

Conductive hearinglosson the
side of lateralization

Bilateral conductive hearing
loss, greateron theside of
lateralization

11



Middle Ear Effusions & Conductlve

‘Hearing Loss (Q‘-fg 3

* TALK ABOUT THIS!H! PURE-TONE AUDIOGRAM
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allHiearing Loss (SNHL)

* Presbycusis

 Ototoxic drugs

* Meniere's disease

« Sudden Sensorineural Hearing Loss (SSNHL)
« Acoustic neuroma

* Multiple sclerosis

« Autoimmune disease



<«— Frequency (Hz) —>»
250 Hz 500 Hz 1000 Hz 2KHz 4KHz B8KHz

-10dB

0dB
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20 dB
30 dB
40 dB
50 dB
60 dB
70 dB
80 dB
90 dB
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105 dB

~ Audiogram

<—— Your threshold of hearing (indB) —>»

110 dB
Right ear | Left ear
Symbol color red blue
Air conduction O X
Air conduction (masked) A o
Bone conduction < >
Bone conduction (masked) ( |
No response l i)

Managing Hearing Impairment in Older Adults, Current Diagnosis & Treatment: Geriatrics, 2e
Williams BA, Chang A, Ahalt C, Chen H, Conant R, Landefeld C, Ritchie C, Yukawa M. Current Diagnosis & Treatment: Geriatrics, 2e; 2014




* What noises CAN'T we hear?

If you have a mild hearing loss, you couldn’t hear . ..
Whispers
« Afan blowing
« Aclock ticking

If you have a moderate hearing loss, you couldn’t hear . . .
 Normal conversation
« Adishwasher
« Aclothes dryer



~ What noises CAN'T we hear?

If you have a severe hearing loss, you
couldn'thear. . .

Almost all conversation
Music
A hand drill

If you have a profound hearing loss, you
couldn’thear. . .
A chainsaw

A lawnmower
A siren



Sudden Sensory Neural Hearlng Loss

- (SSNHL)

« Hearing loss that has a rapid onset, occurring within 72 hours
« 30 dB or greater over at least three contiguous audiometric frequencies
 OR 20 dB or greater at 3000 Hz
 Typically involves one ear

* Epidemiology
« 5-20 per 100,000
 Affects males and females equally
 peak incidence is between the 5"-6" decade of life

* Etiology and Pathophysiology

Kuhn, M., Heman-Ackah, S., Shaikh , J., & Roehm, P. (2011, May). Sudden Sensorineural Hearing Loss, Trends in Hearing, 15(3). doi: 10.1177/1084713811408349



http://dx.doi.org/10.1177/1084713811408349

__Etiology and Pat

Table |. ldertifuble Casses of Sudden Sensorineural Hearing Loss

Auroimemisng

IndEoreniis

Furotsnral
Maetabaolic

Meoplastic

Aimoimmaing infer ear dissate
Bebeet's dideate

Cogan’s syndrome

Systemic lupus erythemartosis
Bacrertal MEringits
Crypracoccal meningitis

HI

Lassa fever

Lyme Diseave

Mumnps

Mycoplasma

Syphilis

Tonwoplasmaosis

Carersion dizoeder
Malingering

Diabetes mellitus
Hypothyresdism

Vestibular schwannoma

CPA o pECrous Meningiomas
CPA oF potroul Spex Metsitaied
CPA myeloma

Taxic

Traumne

Wascular

H.gr.aim
Multiple 1cberasii
Pontine ischemia

l"l-.u:l:-u.lil:-'ug h-u.ring I
Menieres dissate
Oosclerasis

Enlarged vestibular aqueduct

Aminoghroosides
Chemotherapeuic agents
MNon-steroidal ant-inflimmatesies
Salicylages

briner ea38 CoOMmsLEgiom

BFOganmic TraumAsurgery
Perilymiphatic fstula

Temporal bone fracture
Cardiovazoular bypass

Cerebrovascular accident/yorobe
Seckle coll diseaie

_ Kuhn, M., Heman-Ackah, S., Shaikh , J., & Roehm, P. (2011, May). Sudden Sensorineural Hearing Loss, Trends in Hearing, 15(3). doi: 10.1177/1084713811408349


http://dx.doi.org/10.1177/1084713811408349

* Risk Factors
 Recent viral infection

* Normal otoscopic and neuro examination

e Differential
e “KITTENS”

« Congenital

« ldiopathic/Infectious/Inflammatory
* Traumatic/Toxic

 Endocrine

* Neoplastic

« Systemic (Autoimmune)



» Diagnostic Tests/Interpretation
* MRI brain/ & IACs with and without contrast
« CT Temporal Bone

 Labs
 VDRL
« TSH wireflex (+Thyroid antibodies if TSH abnormal)
* Glucose
* Lyme titre



 Treatment  j8

 General Measures
« Referral to ENT and Audiology ASAP

* Medications
« High-dose oral steroids

« Surgery/Procedures
* [ntratympanic dexamethasone (ENT)



_ Ongoing Care |8

* Follow up
 Serial audiograms

 Patient Education
« Reassurance and importance of ENT follow-up

* Prognosis
» ~2/3 will experience recovery, but often not complete

e Complications
* Depression



~ Acoustic Neura
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« Schwann cell-derived tumors

« commonly originating from the vestibular portion of CN VIII
* Epidemiology

* incidence of 10 per 1 million individuals each year

* No gender bias

» Age of presentation is between 40 and 60 yrs of age

* Risk Factors
* Neurofibromatosis (type Il)
« Family history



 History/Symptoms
* Most common manifestation is unilateral SNHL and tinnitus
« May complain of balance problems

 Exam Findings/Signs
« Poorer word recognition on the involved side
« Abnormal tandem gait
* CN VIl asymmetry in large tumors



Differential Diagnostic Tests

"KITTENS” « Audiogram
» Congenital « MRI brain/ & ACs with and
 ldiopathic/Infectious/Inflammatory without contrast

 Traumatic/Toxic
« Endocrine
* Neoplastic

e Systemic (Autoimmune)



Treatment

 General Measures
 Observation

* Medications
« High-dose oral steroids

» Surgery/Procedures
 Surgical resection
* Stereotactic radiosurgery

26



Ongoing
Care |

 Follow up
 Patient Education
* Prognosis

« Complications
» Unusable ear
« Chronic vertigo
« Unilateral facial paralysis

 When to Refer

27



 May be associated with a wide array of systemic autoimmune
disorders (15-30%)

* In many cases, the autoimmune pattern of audio-vestibular
dysfunction presents in the absence of recognized systemic
autoimmune disease

* Epidemiology

* Incidence
* Prevalence

Goodall, AF & Siddig, MA. (2015). Current understanding of the pathogenesis of autoimmune inner ear disease:a review. Clin Otolaryngol,40(5):412-9. 28



 History/Symptoms

« Loss is most often bilateral and progressive

 The hearing level often fluctuates, with periods of deterioration
alternating with partial or even complete remission

* Vestibular dysfunction, particularly disequilibrium and postural
Instability, may accompany the auditory symptoms

29



 Exam Findings/Signs
 Normal ENT exam
« Underlying autoimmune diseases

» Differential
* Meniere’s vs idiopathic SSNHL vs other

» Diagnostic Tests/Interpretation
« Audiogram
* laboratory tests to screen for autoimmune disease



Treatment

 General Measures
« Refer to audiology and ENT!

 Medications
e Corticosteroids

» Surgery/Procedures

* PE Tube placement (Pope wick) and steroid ear
drops

* Intratympanic injections

31



~ Ongoing Care |&

* Follow up
 Serial audiograms and treat underlying autoimmune disease (if any)

 Patient Education
* Prognosis

« Complications
 When to Refer

32



~ Tinnitus

A perception of abnormal sounds such as ringing, buzzing, or roaring
noises, often accompany hearing loss

» Epidemiology

More common with advancing age

Men are 1.4 to 1.8 times more likely to be affected by tinnitus than women
Whites are 2.2 times more likely to be affected than blacks

In children, the prevalence of tinnitus ranges from 1% to 13%

« Estimated 50 million people in US have chronic tinnitus

* Etiology and Pathophysiology
* Risk Factors



~ Hyperacusis &

» EXcessive sensitivity to sound
« Epidemiology
* 40% of patients with tinnitus also have hyperacusis

« 86% of patients with hyperacusis also have tinnitus
* Etiology and Pathophysiology

* Risk Factors



« Exam Findings/Signs
¢ Symptoms worse with stress, anxiety, fatigue, caffeine, ASA/lIbuprofen
 Tinnitus worse In quiet environments, at night

« Hyperacusis worse with loud/high-pitched/metallic sounds

35



~ Differential Diagh

Peripheral

* Hearing loss

« Stapedectomy
 Perilymph fistula

* Head injury/whiplash
* TMJ

Central

« Ototoxic medications

* Infectious

* Metabolic

* Neurologic

* Autoimmune

» Depression/Anxiety/PTSD
* VVascular



 Treatment  j8

 General Measures

« Amplification

Distraction and relaxation
Biofeedback
Habituation/desensitization

Cognitive Behavioral Therapy (CBT)
* Medications

« +/- Antidepressants



_Ongoing Care 8

* Follow up
 Patient Education
* Prognosis

« Complications
* Depression, anxiety

 When to Refer



Hearing
Loss ‘
Diagnostic | g o
Algorithm o

4

A
; Perilymphatic fistula,
Meéniéere’s disease, |
- tympanic membrane History of trauma?
acoustic neuroma e ane

Source: Chapter 18. Hearing Loss, The Patient History: An Evidence-Based Approach to Differential Diagnosis, 2e
Citation: Henderson MC, Tierney LM, Jr., Smetana GW. The Patient History: An Evidence-Based Approach to Differential Diagnosis, 2e; 2012




Osseous and membranous labyrinth, and vestibular
arteries (off the anterior inferior cerebellar artery) of
the left inner ear

Labyrinthine
Anatomy

osseous labyrinth

(otic capsule) o
semicircular canals:

_ _ anterior (superior) canal
anterior vestibularartery

posterior canal

lateral (horizontal) canal

posterior vestibularartery
endolymphatic sac

Parnes, L S et al. CMAJ 2003;169:681-693



_ Vestibular Neuf@hitis and Labyrinthitis

« Epidemiology

o Third most common cause of peripheral vestibular vertigo
after BPPV and Meniere disease

o No gender bias and typically affects middle-aged people

o Less than half the patients have an antecedent or concurrent
viral iliness

 Etiology and Pathophysiology
* Risk Factors

41



Diagnosis

« Exam Findings/Signs
» Differential

» Diagnostic Tests/Interpretation

o Audiogram
o VNG
o PT Evaluation

42



_ Vestibular Neuf@hitis and Labyrinthitis

 Medications
e Corticosteroids

* Benzodiazepines, anticholinergics very helpful first two
weeks
o Prolonged use, however, can delay/impede CNS compensation

* Will need intensive vestibular rehabilitation therapy



- Ongoing Care §=

 Follow up
e Patient Education

* Prognosis

o Recurrent attacks in the same or contralateral ear
have been reported but are unusual

» Complications

 When to Refer
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