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ContralateralContralateral Delayed EndoDelayed Endo--
Lymphatic Lymphatic HydropHydrop CDEHCDEH

50 Y Female50 Y Female
RtRt ear Trauma 10 Year Trauma 10 Y
Lt ear Lt ear 
–– Fluctuating  HLFluctuating  HL
–– TinnitusTinnitus
–– VertigoVertigo

Sympathetic Labrynthitis



Polyarteritis NodosaPolyarteritis Nodosa
50 y50 y
ArthritisArthritis
Skin nodulesSkin nodules
BilBil SNHLSNHL



VogtVogt--KoyanagiKoyanagi--Harada (VKH) Harada (VKH) 
Syndrome Syndrome 

30 y female30 y female
SNHL for CI assessment*SNHL for CI assessment*
Vertigo Vertigo 
Visual lossVisual loss
Morning headacheMorning headache
Projectile vomitingProjectile vomiting
CSF: High WBSCSF: High WBS

--veve cultureculture

*D/Dx



WegenerWegener’’s Granulomatosiss Granulomatosis
50 y female50 y female
serous OMserous OM
Nasopharyngeal Nasopharyngeal 
mass mass 
HistopathologyHistopathology
–– Necrosis*Necrosis*
–– GranulomataGranulomata
–– vasculitisvasculitis



BehBehççetet’’s Diseases Disease

•50 y male
•Bil HL get better with steroid
•Arthritis
•Genital and oral ulcer



Relapsing PolychondritisRelapsing Polychondritis
30 y male30 y male
Nose deformity Nose deformity 
BiBi--phasicphasic StridorStridor
BilBil fluctfluct-- SNHLSNHL
Rec ear swellingRec ear swelling
Persistent Persistent RtRt HLHL
++veve VDRLVDRL ––veve FTFT--ABSABS



Systemic Lupus ErythematosusSystemic Lupus Erythematosus
30 y female30 y female
Mouth ulcersMouth ulcers
Skin rashSkin rash
ArthritisArthritis
RtRt SSNHLSSNHL
Lt long Lt long HxHx SNHLSNHL



Rheumatoid ArthritisRheumatoid Arthritis
50 Y Female50 Y Female
Morning stiffnessMorning stiffness
SNHLSNHL
ArthritisArthritis
--veve RFRF



ChurgChurg--Strauss SyndromeStrauss Syndrome
52 y male52 y male
AR & BAAR & BA
HLHL
Skin rashSkin rash
CBC High CBC High eosinophileosinophil



Kawasaki DiseaseKawasaki Disease
4 y boy4 y boy
HLHL
FeverFever
RashRash
Cervical Cervical 
lymphadenopathylymphadenopathy
Chest painChest pain
Died in ICUDied in ICU
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Types of HypersensitivityTypes of Hypersensitivity
(ACID(ACID--R)R)

Type I    Type I    AAnaphylaxis naphylaxis 
Type II    Type II    CCytoyto--ToxicToxic
Type III     Type III     IImmunemmune--ComplexComplex
Type IV       Type IV       DDelayed cell mediatedelayed cell mediated
Type V          Type V          RReceptoreceptor





Type I HypersensitivityType I Hypersensitivity
IgEIgE
mast cellsmast cells
histaminehistamine
vasodilationvasodilation
? ? HydropsHydrops
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http://www.cat.cc.md.us/courses/bio141/lecguide/unit1/bacpath/hyhttp://www.cat.cc.md.us/courses/bio141/lecguide/unit1/bacpath/hyperspers
en/hypersen.html#typeiiien/hypersen.html#typeiii





Type II HypersensitivityType II Hypersensitivity
AntibodiesAntibodies
complement complement 
activationactivation
HSPHSP--7070
SLESLE





Type III HypersensitivityType III Hypersensitivity
Immune complexImmune complex
Ig depositionIg deposition
VasculitisVasculitis
Tissue injuryTissue injury
WegenerWegener’’s, s, 
?Meniere?Meniere’’ss





Type IV HypersensitivityType IV Hypersensitivity
TT--cell mediatedcell mediated
direct lysis direct lysis 
lymphokine lymphokine 
productionproduction
CoganCogan’’s syndromes syndrome





Type V HypersensitivityType V Hypersensitivity
ReceptorReceptor
Block or stimulateBlock or stimulate
Ex: Ex: 
–– HashimotoHashimoto’’ss
–– Myasthenia GMyasthenia G
–– GraveGrave’’ss
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Introduction Introduction -- AIEDAIED
McCabe 1979McCabe 1979

first described AIEDfirst described AIED
Series of 18 patientsSeries of 18 patients
Bilateral, rapidly progressive SNHLBilateral, rapidly progressive SNHL
100% had a + Lymphocyte transformation 100% had a + Lymphocyte transformation 
test (LTT) compared to 0% in controlstest (LTT) compared to 0% in controls
Hearing improved with steroidsHearing improved with steroids
One temporal bone showed One temporal bone showed vasculitisvasculitis

Bilateral, rapidly progressive SNHL improved with steroidsBilateral, rapidly progressive SNHL improved with steroids



AntigensAntigens
Harris 1990Harris 1990
–– Used Western blot to discover anti 68kDa Used Western blot to discover anti 68kDa 

autoantibody in sera of patients with Idiopathic autoantibody in sera of patients with Idiopathic 
sudden or RPSNHL (HSPsudden or RPSNHL (HSP--70)70)

Multiple other candidate antigens have Multiple other candidate antigens have 
been proposedbeen proposed
–– Type II Collagen (Type II Collagen (YooYoo et al., 1982)et al., 1982)
–– Beta Beta tubulintubulin (Connolly et al., 1997)(Connolly et al., 1997)
–– 30 30 kDakDa proteinprotein
–– c c RafRaf



Inner Ear ImmunologyInner Ear Immunology
BloodBlood--labyrinthine barrierlabyrinthine barrier
–– Little lymphatic drainageLittle lymphatic drainage
–– ImmunoglobulinsImmunoglobulins 1/1000th of serum1/1000th of serum
–– Cochlea is devoid of immune cells Cochlea is devoid of immune cells 

EndolymphaticEndolymphatic sac sac 
–– contains contains immunocompetentimmunocompetent cells cells 
–– Site of Ag processing in the inner earSite of Ag processing in the inner ear
–– Protects from immunologic damageProtects from immunologic damage



Immune Function of Inner EarImmune Function of Inner Ear

Sterile Sterile labyrinthitislabyrinthitis studiesstudies
–– I.E can generate a local immune response I.E can generate a local immune response 
–– responses depend on the presence of Eresponses depend on the presence of E--Sac Sac 
–– Cells that mediate the Cells that mediate the labyrinthitislabyrinthitis enter the enter the 

scalascala tympani via the spiral tympani via the spiral modiolarmodiolar vein vein 
–– LabyrinthitisLabyrinthitis loss of sensory cells loss of sensory cells fibrosis fibrosis 

and and osteoneogenesisosteoneogenesis



Animal models Animal models 
Elevations in auditory thresholdsElevations in auditory thresholds
Degeneration of the Degeneration of the striastria vascularisvascularis
Antibody deposition within the Antibody deposition within the strialstrial capillaries capillaries 

Absence of inflammatory response. Absence of inflammatory response. 
Corticosteroids improves hearing without impeding Corticosteroids improves hearing without impeding 
the development of the morphologic changes the development of the morphologic changes 
Improvements due to the Improvements due to the mineralocorticoidmineralocorticoid effects on effects on 
the cochlea, not due to the cochlea, not due to immunosuppressionimmunosuppression



Lacking EvidenceLacking Evidence
No Ag found as a single target of No Ag found as a single target of 
autoimmunityautoimmunity
–– Candidate antigens proposedCandidate antigens proposed

68 68 kDakDa protein linked to protein linked to hsphsp 7070
Type II collagenType II collagen

Histopathology Histopathology 
–– Unable to exam TUnable to exam T--bone during disease activitybone during disease activity

–– fibrosis and fibrosis and osteoneogenesisosteoneogenesis



Lacking EvidenceLacking Evidence
Response to Response to immunosuppressionimmunosuppression
–– Animals pretreated with Animals pretreated with cyclophosphamidecyclophosphamide prior prior 

to viral insult have reduced hearing loss to viral insult have reduced hearing loss 
(Darmstadt et al.)(Darmstadt et al.)

No study has  yielded an animal model that is 
definitively analogous the human condition.
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Autoimmune SNHLAutoimmune SNHL
NonNon--Organ specificOrgan specific
–– PolyarteritisPolyarteritis nodosanodosa
–– VogtVogt--KoyanagiKoyanagi--Harada Harada 
–– CoganCogan’’s syndromes syndrome
–– WegenerWegener’’s s granulomatosisgranulomatosis
–– Relapsing Relapsing PolychondritisPolychondritis
–– Systemic Lupus Systemic Lupus ErythomatosisErythomatosis
–– Rheumatoid ArthritisRheumatoid Arthritis
–– ChurgChurg--Strauss SyndromeStrauss Syndrome
–– Kawasaki DiseaseKawasaki Disease

Organ specificOrgan specific
–– MeniereMeniere’’ss DiseaseDisease
–– ContralateralContralateral Delayed EndoDelayed Endo--Lymphatic Lymphatic HydropHydrop



Polyarteritis NodosaPolyarteritis Nodosa
Vasculitis of small and Vasculitis of small and 
mediummedium--sized arteries sized arteries 
renal and visceral renal and visceral 
IschemiaIschemia
OsteoneogenesisOsteoneogenesis
fibrosisfibrosis
hearing loss rare (1%)hearing loss rare (1%)



VogtVogt--KoyanagiKoyanagi--Harada (VKH) Harada (VKH) 
Syndrome Syndrome 

SNHL, vestibular signs, SNHL, vestibular signs, 
uveitisuveitis
periorbital hair loss, periorbital hair loss, 
depigmentationdepigmentation
aseptic meningitisaseptic meningitis
?autoimmunity to ?autoimmunity to 
melanocytesmelanocytes



CoganCogan’’s Syndromes Syndrome
vertigo, tinnitus, vertigo, tinnitus, 
SNHLSNHL
Interstitial keratitisInterstitial keratitis
--veve FTFT--ABSABS



WegenerWegener’’s Granulomatosiss Granulomatosis
Respiratory tract and Respiratory tract and 
kidneyskidneys
75% SNHL75% SNHL
serous OMserous OM
cANCA 90% specificcANCA 90% specific
VasculitisVasculitis
Hypersensitivity Hypersensitivity 

Type ?Type ?

IIIIII



Relapsing PolychondritisRelapsing Polychondritis
Recurrent Recurrent 
inflammation of inflammation of 
ear, nose, trachea, ear, nose, trachea, 
larynxlarynx
autoantibodies to autoantibodies to 
cartilage II & IXcartilage II & IX
NSAIDs, steroids, NSAIDs, steroids, 
dapsonedapsone
F +F +veve VDRLVDRL



Systemic Lupus ErythematosusSystemic Lupus Erythematosus
AntiAnti--nuclear, antinuclear, anti--DNA DNA 
antibodiesantibodies
numerous systemic numerous systemic 
manifestationsmanifestations
VasculitisVasculitis
EarEar
–– COM COM 
–– SNHLSNHL
–– DysequilibriumDysequilibrium
–– (?(?OtotoxicOtotoxic Rx, Renal Rx, Renal 

failure)failure)



Rheumatoid ArthritisRheumatoid Arthritis
Small joints of hands and Small joints of hands and 
feetfeet
VasculitisVasculitis
muscle atrophymuscle atrophy
subcutaneous nodules subcutaneous nodules 
splenomegalysplenomegaly
IgM 19S and 7S, IgG 7S IgM 19S and 7S, IgG 7S 
75%75%
44% bilateral SNHL44% bilateral SNHL
75% +75% +veve RF (RF (F+veF+ve>65Y)>65Y)



ChurgChurg--Strauss SyndromeStrauss Syndrome
““allergic allergic angiitisangiitis
granulomatosisgranulomatosis””
variant of variant of polyarteritispolyarteritis
nodosanodosa with systemic with systemic 
vasculitisvasculitis, asthma, tissue , asthma, tissue 
eosinophiliaeosinophilia
lungs are always involvedlungs are always involved
70% of patients with nasal 70% of patients with nasal 
obstruction and obstruction and rhinorrhearhinorrhea



Kawasaki DiseaseKawasaki Disease
““mucocutaneousmucocutaneous lymph lymph 
node syndromenode syndrome””
pediatric age grouppediatric age group
fever, conjunctivitis, red fever, conjunctivitis, red 
and dry lips, and dry lips, erythemaerythema of of 
the oral mucosa, rash, the oral mucosa, rash, 
desquamation of the fingers desquamation of the fingers 
and toes, cervical  LN.and toes, cervical  LN.
11--2% mortality due to 2% mortality due to 
cardiac abnormalitiescardiac abnormalities



MeniereMeniere’’s Diseases Disease
? Autoimmune ? Autoimmune 
etiologyetiology
? Response to ? Response to 
immunotherapyimmunotherapy
? 30% with anti? 30% with anti--
68kDa antibody68kDa antibody



Autoimmune basis for Autoimmune basis for MeniereMeniere’’ss
Should be suspected Should be suspected 

Bilateral involvement (1 Dead ear)Bilateral involvement (1 Dead ear)
Thresholds < 50 dbThresholds < 50 db
PoorerPoorer--thanthan--expected discrimination expected discrimination 
Atypical vertigo Atypical vertigo 



Inner ear proteins recognized as foreign or Inner ear proteins recognized as foreign or 
nonnon--selfself
–– Primary processPrimary process
–– Secondary to trauma or inflammationSecondary to trauma or inflammation

Some clinicians doubt the existence of the Some clinicians doubt the existence of the 
diseasedisease
–– Inner ear antigens not yet knownInner ear antigens not yet known
–– Inability to evaluate histopathologyInability to evaluate histopathology

ContralateralContralateral Delayed EndoDelayed Endo--
Lymphatic Lymphatic HydropHydrop CDEHCDEH
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Clinical PictureClinical Picture
MiddleMiddle--aged womenaged women
79% Bilateral SNHL79% Bilateral SNHL
Progressive, Progressive, weeks to months  ?SSNHLweeks to months  ?SSNHL

75%75% vestibular symptomsvestibular symptoms
Dizziness, aural fullness  ?Dizziness, aural fullness  ?MenieresMenieres
29%29% systemic autoimmune diseasesystemic autoimmune disease



HistoryHistory
Time courseTime course
Associated symptomsAssociated symptoms
–– Vertigo/dizzinessVertigo/dizziness
–– Aural fullnessAural fullness
–– TinnitusTinnitus

Ototoxic drug useOtotoxic drug use
Symptoms of URTIsSymptoms of URTIs
H/O head trauma, straining, sneezing, H/O head trauma, straining, sneezing, 
nose blowing, intense noise exposurenose blowing, intense noise exposure
H/O flying or SCUBA divingH/O flying or SCUBA diving



HistoryHistory
PMH: PMH: 
–– Autoimmune disordersAutoimmune disorders
–– Vascular diseaseVascular disease
–– MalignanciesMalignancies
–– Neurologic conditionsNeurologic conditions
–– Hypercoagulable statesHypercoagulable states

Sickle cell disease (African Americans)Sickle cell disease (African Americans)

PSH: stapedectomy or other otologic PSH: stapedectomy or other otologic 
surgeriessurgeries



Physical ExamPhysical Exam
Complete body examComplete body exam
–– RashRash
–– JointsJoints

EarsEars
Neurologic exam Neurologic exam –– cerebellar cerebellar 
findingsfindings



Diagnostic TestingDiagnostic Testing
Laboratory testingLaboratory testing

CBCCBC
ESR, CRPESR, CRP
ChemistryChemistry
Cholesterol/triglyceridesCholesterol/triglycerides
T3/T4, TSHT3/T4, TSH
RPR, VDRLRPR, VDRL
HIVHIV
LymeLyme titertiter
AntigenAntigen--specific cellular immune testsspecific cellular immune tests
–– Lymphocyte transformation test (LTT)Lymphocyte transformation test (LTT)
–– Western blot (hsp70)Western blot (hsp70)



Diagnostic TestingDiagnostic Testing

Audiogram Audiogram –– diagnostic and prognosticdiagnostic and prognostic
Pure tonePure tone
Speech discriminationSpeech discrimination
TympanometryTympanometry
Stapedial reflexStapedial reflex

MRI to rule out CPA tumorsMRI to rule out CPA tumors
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TreatmentTreatment
Steroids (Steroids (DxDx & Rx)& Rx)
–– PredPred 1mg/kg/day for 1 month1mg/kg/day for 1 month
–– Respond 1 monthRespond 1 month
–– ? ? MineralocorticoidMineralocorticoid ( IT ( IT CortisolCortisol vsvs DecadroneDecadrone))

CyclophosphamideCyclophosphamide !SE!SE
PlasmapheresisPlasmapheresis
MethotrexateMethotrexate ?effective?effective
Cochlear implantCochlear implant



ConclusionConclusion
1.1. RRapidly progressive (weeks to months) apidly progressive (weeks to months) 
2.2. IIdiopathic diopathic 
3.3. BBilateral SNHLilateral SNHL
4.4. SSteroid response teroid response 

RIBS

IEAD



ConclusionConclusion
Important for physicians to understand the concept Important for physicians to understand the concept 
of the diseaseof the disease
TreatableTreatable cause of SNHLcause of SNHL
Treatment must be started early in the disease Treatment must be started early in the disease 
coursecourse
Treat with steroids firstTreat with steroids first
+/+/-- cytotoxiccytotoxic drugsdrugs



ContralateralContralateral Delayed EndoDelayed Endo--
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50 Y Female50 Y Female
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Relapsing PolychondritisRelapsing Polychondritis
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Kawasaki DiseaseKawasaki Disease
4 y boy4 y boy
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