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Men are more likely to experience hearing loss than women.

Approximately 17 percent (36 million) of American adults 
report some form hearing loss.

About 2 to 3 out of every 1,000 children in the United States 
are born deaf or hard-of-hearing.  

 Nine out of every 10 children who are born deaf are born to 
parents who can hear.



 The NIDCD estimates that ~15 percent (26 million) of 
Americans between the ages of 20 and 69 have high
frequency hearing loss due to exposure to loud sounds or 
noise at work or in leisure activities.

 Only 1 out of 5 people who could benefit from a hearing aid 
actually wears one.

 Three out of 4 children experience ear infection (otitis media) 
by the time they are 3 years old.



 Strong relationship between age and reported hearing loss: 

 18 percent of American adults 45-64 years old, 30 percent of adults 
65-74 years old, and 47 percent of adults 75 years old or older have 
a hearing impairment.

 Roughly 25 million Americans have experienced tinnitus.

 Approximately 4,000 new cases of sudden deafness occur each 
year in the United States. 



 Approximately 615,000 individuals have been diagnosed with 
Ménière's disease in the United States. Another 45,500 are 
newly diagnosed each year.

 One out of every 100,000 individuals per year develops an 
acoustic neuroma (vestibular schwannoma).









1. Sensorineural Hearing Loss (nerve loss)

2. Conductive Hearing Loss

3. Mixed Hearing Loss (both nerve and conductive loss)



External Ear Canal

Cerumen impaction, foreign body

Tympanic Membrane

Perforation, tympanosclerosis, 

Hematoma

Middle Ear

Otitis Media with Effusion, 

Cholesteatoma

Ossicles

Otosclerosis



1.  Infectious:  

 Meningitis, Herpes virus, HIV, Mumps, Rubella, Rubeola, 
Mycoplasma, Toxoplasmosis, Syphilis, Lyme disease

2.  Autoimmune

Lupus erythematosus, Cogan’s syndrome, Wegener’s 
granulomatosis

3.  Traumatic

Perilymph fistula, T-bone fracture, Acute blast injury



4.  Vascular

Vertebrobasilar insufficiency (VBI), Sickle cell disease, 
Hyperviscosity syndromes, Waldenstrom’s macroglobulinemia, 

Polycythemia vera, thrombocythemia

5.  Neurologic

Multiple sclerosis, Migraine

6.  Neoplastic

Acoustic neuroma, Meningioma, Metastasis, Leukemia, Myeloma 



7.  Iatrogenic

Ototoxic Meds, Otologic surgery

8.  Congenital

Hereditary, Toxic, Infectious, Spontaneous

9.  Toxic

Chronic noise

10.  Idiopathic Sudden SNHL



 Onset (sudden vs. progressive)

 Duration

 Fluctuations in hearing

 Associated symptoms:  

 tinnitus, vertigo, imbalance, aural fullness

 h/o otologic surgery or recurrent AOM, head trauma, vascular 
disease, autoimmune disease

 Family history of hearing loss



 Full head and neck exam

 Otoscopic exam

 Pneumatic otoscopy / Tympanometry

 Tuning forks (Weber & Rinne)

 Cranial nerve exam

 Cerebellar exam/Balance testing as appropriate



WEBER TEST: typically with a 
512 Hz tuning fork

Normal = sound heard centrally 
or in both ears 

unilateral SNHL should 
lateralize to better hearing 
ear, 

unilateral CHL should 
lateralize to diseased ear



Rinne Test: compare air conduction 
(AC) and bone conduction (BC);  
place tuning fork <1 cm of the EAC 
(AC)and then place on the mastoid 
(BC);

 Positive = SNHL  (GOOD)

 tuning fork heard better by AC 
= normal or most SNHL

 Negative – CHL

 BC is perceived louder than AC 
= CHL >15–30 dB HL or severe to 
profound SNHL with cross-over

Bone Conduction

Air Conduction

Normal:  AC > BC





 Full audiogram with pure tones, speech recognition, and word 
recognition

 For sudden sensorineural hearing loss or asymmetric 
sensorineural hearing loss:  MRI + gadolinium



 Age-related hearing loss

 40% U.S. population >75 y/o affected

 Often familial (>50%)

 Bilateral and symmetric



 Treatment

 Hearing aids

 Assistive listening devices

 Cochlear Implantation



 Most common cause of preventable SNHL

 Most frequently occurs from exposure through years (> 90dB)

 Can result from single exposure to very loud noise (>120-130 dB)

 Typically bilateral and symmetric
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3 types noise:
• Continuous

• Impulse (eg., gun)

• Impact 

2 types exposure:
• Chronic

• Acute

2 types damage:
• TTS (temporary)

• PTS (permanent)

*disruption organ of Corti

*hearing cons program

*hearing protection
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Macrolides
High frequency SNHL, tinnitus, vertigo

Usually reversible within 2 weeks

Unknown mechanism

Vancomycin
High freq SNHL progresses to bilateral profound SNHL

ASA
Doses > 2700 mg/day

Affects stria vascularis, reversible



Antineoplastics/cisplatinum
Begins with high freq HL, progresses as total dose accumulates

Irreversible when profound deafness occurs

Can be vestibulotoxic

Affects OHC

Loop diuretics/ethacrynic acid
Affects stria vascularis, rarely permanent

 Phosphodiesterase type 5 inhibitors (Viagra > Levitra, Cialis)

Unknown mechanism; question of nitric oxide effects on ear



 Definition:  Communication between perilymph 
space and middle ear/mastoid

 Etiology
 Increased pressure/traumacommunicationDecreased

perilymph volume2ndary endolymphatic hydropssymptoms

 Potential causes (rare):
 Otologic surgery (stapedectomy)

 Head trauma

 SCUBA diving

 Congenital ear malformation

 Forced valsalva / suppressed sneezing



Acoustic tumors:

 Most common: Acoustic Neuroma (misnomer) = 
Vestibular Schwanomma

 Usually present with gradually progressive SNHL

 1% of patients with asymmetric SNHL have acoustic 
tumors
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 Theories:

 Viral

 Autoimmune (autoimmune inner ear disease –
AIED)

 Vascular

 Intracochlear membrane breaks



Current belief – viral cochleitis causes the 
majority of cases of ISSNHL

 1983 – Wilson and colleagues
 Viral seroconversion rates greater in patients with 

ISSNHL (63%) compared to control (40%)
 Influenza B

 Mumps

 Rubeola

 VZV



 1981- Veltri et al.

 65% seroconversion

 1986 – Schuknecht and Donovan

 Temporal bone studies (n. 12)

 ISSNHL vs. cases of known viral labyrinthitis

 Similar pathologic findings

 Atrophy of the organ of Corti, tectorial membrane,  stria vascularis, 
cochlear nerve, and vestibular organ





 New - Sleep apnea linked to sudden hearing loss

 No causility proven

 Sleep apnea causes major inflammation in the bloodstream/brain 
promoting vascular complications

 Need for prospective studies, and causality studies with treatment 
trials (i.e., improved sleep apnea, improved hearing).  

Arch Otol Head Neck Surg. 2012; 138 [1]:55.  



 90% of cases will be Idiopathic

 Treat known causes by addressing the underlying condition



 Therapy for ISSNHL is controversial

 Difficult to study

 High spontaneous recovery rate

 Low incidence 

 Makes validation of empiric treatment modalities difficult



 Proposed treatment modalities

 Anti-inflammatory – steroids, cytotoxic agents

 e.g., Prednisone 1mg/kg/day (80mg) PO QD taper over 2 weeks.

 Diuretics

 Antiviral agents



General Guidelines for Corticosteroid Therapy for Idiopathic Sudden Sensorineural 

Hearing Loss (ISSNHL)

Robert J. Stachler et al. Otolaryngology -- Head and Neck 

Surgery 2012;146:S1-S35



BAHA  (Cochlear / Oticon)
 Bone Anchored Hearing “Aid”  

 Surgically implanted pin in the skull, 
using a vibrating digital hearing 
amplfication device.  

 CROS/BICROS

 Contralateral Routing Of Signal



Selected Conditions That May Be Associated with Bilateral Sudden Hearing Loss. 

Robert J. Stachler et al. Otolaryngology -- Head and Neck 
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 1979 – McCabe

 Described patients with bilateral rapidly-progressive SNHL 
(BRPSNHL)

 Proposed the term – autoimmune inner ear disease (AIED)

 Evidence of autoimmunity

 Lymphocyte inhibition test

 Substantial hearing improvement with steroids



Clinical characteristics
 Middle-aged females

 BRPSNHL

 Absence of systemic immune disease

 50% with dizziness

 Light-headedness and ataxia more common than 
vertigo

 Episodes – multiple, daily 

 Hearing loss sudden, rapidly progressive, or protracted



“RUSH LIMBAUGH’S severe-to-profound, 
bilateral, rapidly progressive hearing loss 
generated considerable public interest in sudden 
deafness. In his case, its cause was reportedly an 
autoimmune disease of the cochlea.”

- CNN.com

“FOXY BROWN, real name Inga Marchand, 
has revealed that she is slowly losing her 
hearing . She first noticed a problem when 
her label boss, Jay-Z told her the sound levels 
on her new record were way too high when 
she had thought they were perfect.”

- Hip Hop News



 Diagnosis
 Based on Hearing loss and response to treatment

 Hughes –

 Lymphocyte transformation test

 Sensitivity – 50-80%

 Specificity – 93%

 Positive predictive value 56-73%

 Western blot

 Sensitivity – 88%

 Specificity – 80%

 Positive predictive value – 92%



1. Prednisone 1mg/Kg/day for 4 weeks

2. Slow taper

3. Relapse during taper – restart

4. Slow taper

5. If relapse during taper – Cytotoxic agent

 Methotrexate

 Cyclophosphamide

 Monitor electrolytes, LFTs, blood counts



 Etiologies - Embolism, vasospasm, hypercoagulable 
states/sludging

 Pathophysiology – anoxia to vestibulocochlear 
apparatus

 Cochlea is intolerant to disruption of blood supply
 1957 Kimura and Perlman 

 Clamped the labyrinthine artery in guinea pigs

 Demonstrated irreversible loss of cochlear function after 30 
minutes of disruption





 Abnormal circulatory states

 Sickle-cell disease

 Waldenstrom’s macroglobulinemia

 Hearing loss is usually reversible with tx

 AICA strokes

 Cardiopulmonary bypass



 47%-63% spontaneously resolve

 Combined patients with all audiogram types

 Prognostic variables:

1. Time since onset

2. Audiogram type (severity of hearing loss)

3. Vertigo

4. Age
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