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Otokirurgisk audiologi

Hvad skyldes konduktionstabet ?



Mechanics of Diseased Ears

Perforations of the TM

Ossicular fixation

Ossicular discontinuity

Superior Canal Dehiscence (SCD) and 
Other 3rd Window Disorders



• The sound-pressure difference across the TM is the driving force 
for middle-ear sound transmission

Normal Middle Ear



• The sound-pressure difference across the TM is the driving force 
for middle-ear sound transmission

Perforation of the TM

• Hearing loss increases with increasing size of perforation
• Hearing loss does NOTvary with location of perforation
• Hearing loss varies inversely with volume of middle-ear & 

mastoid







Mechanics of Diseased Ears

Perforations of the TM

Ossicular fixation

Ossicular discontinuity

Superior Canal Dehiscence (SCD) and 
Other 3rd Window Disorders



Stapes Fixation

Otosclerosis increases stiffness of annular ligament

75 cases of surgically
confirmed stapes

fixation
(mean air-bone gap)



At Anterior Malleal Ligament - only 5 dB hearing loss

At Malleus Head - 20 to 40 dB hearing loss

Malleus Fixation

Nakajima et al 2005



Mechanics of Diseased Ears

Perforations of the TM

Ossicular fixation

Ossicular discontinuity

Superior Semicircular Canal Dehiscence 
(SCD)



Partial Ossicular Interruption
(Fibrous Union)

• Air-bone gaps greater at high frequencies!

• Mechanism - decrease in stiffness

• “Fluctuating” conductive hearing loss



Complete Ossicular Interruption

• TM motion creates sound pressure in middle ear

• Sound pressures at OW and RW are similar butnot identical

• Acoustic coupling = difference between OW and RW sound pressures = 60 dB 
below normal ossicular coupling



35 yr woman with vertigo & 
hearing loss



35 yr woman with vertigo & 
hearing loss

Courtesy- Dr. Dennis Poe



35 yr woman with vertigo & 
hearing loss due to SCD

Middle - fossa plugging of 
SCD done with bone wax & 
fascia

Pre-op 3 Months Post-op

Courtesy- Dr. Dennis Poe



Inner ear causes of air-bone gap
What is the incidence?

117 consecutive patients with 

at least 20 dB air-bone gap, 

normal tympanic membrane 

and aerated middle ears
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Hvad afgør effekten af kirurgi ?



Effect of Aeration on Hearing 

Aeration is the single most important determinant of 
successful tympanoplasty.

Non-aerated ears (middle ear fibrosis or tubal dysfunction) show 
large 40-60 dB conductive hearing loss, regardless of type of 
tympanoplasty

Normal 
Middle Ear

Non-Aerated Ear after 
Tympanoplasty



• Each group was significantly different from others at all frequencies 

• Best hearing results were seen when ossicles were intact

• If ossicles were diseased, results were better when stapes was intact

Effect of Status of Ossicles on Hearing
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No significant differences between canal-up & canal-down 
mastoidectomy for comparable ossicular pathology at any frequency

Effect of Mastoidectomy on Hearing

CWU = Canal Wall - Up Mastoidectomy

CWD = Canal Wall - Down Mastoidectomy

Stapes MissingStapes Present

CWU  n = 115

CWD  n = 87
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Determinants (Predictors) of Hearing

Aeration (ET) +++

Status of the ossicles ++

Canal up vs down +


