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Mechanisms of TraumaMechanisms of Trauma

BarotraumaBarotrauma (implosive/explosive, diving, slap, (implosive/explosive, diving, slap, 
kisskiss…….injury)..injury).
Lightning.Lightning.
Burns and frostbite.Burns and frostbite.
Noise (impulse, steady state).Noise (impulse, steady state).
Iatrogenic (Iatrogenic (otologicotologic surgery, syringing, surgery, syringing, 
cochlear implants).cochlear implants).



Auricle injuriesAuricle injuries

HematomasHematomas separate the separate the perichondriumperichondrium (blood (blood 
supply) from the cartilage; excise fibrous supply) from the cartilage; excise fibrous 
tissue, apply pressure dressing , draintissue, apply pressure dressing , drain
Avulsion: Avulsion: reimplantationreimplantation requires requires favourablefavourable
circumstances and possibly circumstances and possibly microvascularmicrovascular
anastomosisanastomosis





Case Case 

36 y/o female36 y/o female
Slapped on L earSlapped on L ear
BleedingBleeding
Decreased hearingDecreased hearing
DizzinessDizziness
??DxDx

Traumatic TM perf
with cochlear damage



BarotraumaBarotrauma
Diving, Diving, ValsalvaValsalva, Sneezing, Sneezing……..
60mmHg60mmHg OtalgiaOtalgia
90mmHg90mmHg ET dysfunctionET dysfunction
120mmHg120mmHg TM perforationTM perforation
Implosive/explosive Implosive/explosive 
Caisson disease Caisson disease (Decompression sickness, the bend) ?(Decompression sickness, the bend) ?

Compression NCompression N soluble soluble 
Decompression  N Decompression  N Gas emboliGas emboli back, joint, muscles back, joint, muscles 
bendbend
Rx hyperbaric O2Rx hyperbaric O2

















Round window fistulaRound window fistula











PerilymphPerilymph fistulafistula

History History –– inciting eventinciting event
Blow to the headBlow to the head
SneezingSneezing
Bending overBending over
Lifting a heavy objectLifting a heavy object
Exposure to sudden changes in barometric pressureExposure to sudden changes in barometric pressure

Flying, SCUBA divingFlying, SCUBA diving

High risk population ?High risk population ?
Post Post stapedectomystapedectomy
Inner ear anomaliesInner ear anomalies

MondiniMondini malformationmalformation
Large vestibular aqueductLarge vestibular aqueduct



DiagnosisDiagnosis
Definitive Definitive –– intraoperative intraoperative 
Usually clinicalUsually clinical

Audio Audio -- Sudden or rapid progressive hearing lossSudden or rapid progressive hearing loss
R/o inflammatory process, neoplasiaR/o inflammatory process, neoplasia

(MRI, ESR, syphilis test)(MRI, ESR, syphilis test)

Exam Exam –– HennebertHennebert’’s sign (fistula test)    s sign (fistula test)    
TullioTullio’’s phenomenon s phenomenon 

PerilymphPerilymph fistulafistula



TreatmentTreatment
Strict bed restStrict bed rest
HOB elevated 30 degreesHOB elevated 30 degrees
Avoid lifting > 10 lbs.Avoid lifting > 10 lbs.
Avoid straining or hard nose blowingAvoid straining or hard nose blowing
+/+/-- stool softenersstool softeners
Some suggest daily audioSome suggest daily audio

After 7 daysAfter 7 days
If improvement If improvement –– 6 weeks of light activity6 weeks of light activity
If no improvement If no improvement –– surgerysurgery

Middle ear explorationMiddle ear exploration
Patching of Patching of perilymphperilymph fistulafistula

PerilymphPerilymph fistulafistula



Temporal bone fracturesTemporal bone fractures

80% longitudinal, 20% transverse80% longitudinal, 20% transverse
Defined with respect to the long axis of the Defined with respect to the long axis of the 
petrouspetrous pyramidpyramid
HRCT giving more detailHRCT giving more detail
Fractures have been shown to be complex, Fractures have been shown to be complex, 
multiple and oblique multiple and oblique 
OticOtic capsule sparing, or capsule sparing, or oticotic capsule violatingcapsule violating





Longitudinal TB#Longitudinal TB#
OticOtic capsule sparingcapsule sparing



Transverse TB#Transverse TB#
OticOtic capsule violatingcapsule violating



Temporal bone fracturesTemporal bone fractures

LongitudinalLongitudinal
ParietotemporalParietotemporal blowsblows
Run anterior to Run anterior to oticotic

capsulecapsule
Blood in EACBlood in EAC
TM perforationTM perforation
CHLCHL
20% facial palsy20% facial palsy

TransverseTransverse
OccipitofrontalOccipitofrontal blowsblows
Cross Cross oticotic capsulecapsule
HemotympanumHemotympanum
Intact TMIntact TM
Mixed HLMixed HL
VertigoVertigo
50% facial palsy50% facial palsy



BattleBattle’’s signs sign



HemotympanumHemotympanum (transverse)(transverse)



ImagingImaging

HRCTHRCT
MRI (labyrinthine hemorrhage, cranial nerve, MRI (labyrinthine hemorrhage, cranial nerve, 
MRA conventional angiographyMRA conventional angiography



L





CurvaceousAngular turns

Does not run in a straight lineUsually runs in a straight line

At specific anatomic sitesUsually over temporoparietal area

Lighter on x-rays compared to 
fracture lines

Runs through both the outer and the 
inner lamina of bone, hence appears 

darker

Same width throughoutWidest at the center and narrow at 
the ends

Less than 2 mm in widthGreater than 3 mm in width
SuturesSuturesFracturesFractures





Longitudinal TB#Longitudinal TB#





Longitudinal TB#Longitudinal TB#









Transverse TB#Transverse TB#



Oblique TB#Oblique TB#



pneumolabyrinthpneumolabyrinth





Complications of TB#Complications of TB#

Hearing lossHearing loss
VertigoVertigo
TinnitusTinnitus
Facial paralysisFacial paralysis
CSF leakCSF leak
Carotid injuryCarotid injury



OssicularOssicular injuries RCinjuries RC

Separation of the Separation of the incudostapedialincudostapedial jointsjoints
Dislocation of the Dislocation of the incusincus
Fracture of Fracture of stapedialstapedial arches, arches, 
Fracture of Fracture of malleusmalleus handlehandle
Footplate fractureFootplate fracture--dislocation dislocation 



IncusIncus inversioninversion



Large Vestibular Aqueduct Large Vestibular Aqueduct 
SyndromeSyndrome

Inner ear malformationInner ear malformation
Early onset and progressive hearing loss (mixed in Early onset and progressive hearing loss (mixed in 
90%, pure 90%, pure neurosensoryneurosensory in the rest) in childrenin the rest) in children
80% are bilateral80% are bilateral
Progression may be associated with mild head injuryProgression may be associated with mild head injury



CSF CSF otorrheaotorrhea (longitudinal)(longitudinal)

• 25 Y male
• MVA
• ABC is OK
• Eye open to pain, 
Inappropriate words and 
decerebrate rigidity

1- ? Dx

2- ? GCS
3-? Rx

2+3+2 =7





CSF leakCSF leak
CSF CSF otorrheaotorrhea or or rhinorrhearhinorrhea
All TB# should be assumed to have a CSF leak; All TB# should be assumed to have a CSF leak; 

ear canal must not be syringedear canal must not be syringed
ear canal cleaning must be done carefully (aseptically)ear canal cleaning must be done carefully (aseptically)
?topical and systemic antibiotic prophylaxis ?topical and systemic antibiotic prophylaxis 
ImmunosuppressedImmunosuppressed, CSF , CSF soilagesoilage is obvious and with is obvious and with 
device device 

usually subsides within 1 week. usually subsides within 1 week. 
intervention including LPintervention including LP
Leaks persisting beyond 1Leaks persisting beyond 1--2 weeks 2 weeks 

localization studies localization studies surgical intervention.surgical intervention.



Diagnosis, LaboratoryDiagnosis, Laboratory

Glucose Glucose (have false(have false--positives and falsepositives and false--negatives)negatives)

BetaBeta--22--Transferrin Transferrin 
Gold StandardGold Standard
Found in CSF, Found in CSF, perilymphperilymph, vitreous humor, vitreous humor

RadiologicRadiologic
CT CT CisternographyCisternography
Radionuclide Radionuclide cisternographycisternography
MRI adjunctive if MRI adjunctive if encephaloceleencephalocele
FluoresceinFluorescein and Dyeand Dye







Delayed complications of TB#Delayed complications of TB#
MeningitisMeningitis
pneumocraniumpneumocranium
CholesteatomaCholesteatoma
BPVBPV--the most commonthe most common
Labyrinthine concussionLabyrinthine concussion
MeniereMeniere’’ss syndromesyndrome
MigraineMigraine--associated dizzinessassociated dizziness
Central vestibular disordersCentral vestibular disorders
Mixed peripheral/centralMixed peripheral/central
Psychogenic and malingering Psychogenic and malingering 
Cervical vertigoCervical vertigo



PneumocraniumPneumocranium

Rx RC



Tinnitus post head/neck injuryTinnitus post head/neck injury

May be caused by inner ear or CNS injuryMay be caused by inner ear or CNS injury
younger than average tinnitus patientyounger than average tinnitus patient
More severe More severe 
coco--symptoms than average tinnitussymptoms than average tinnitus

Laryngoscope 113: May 2003




