
TYMPANOMETRY

Tympanometry is a measure of the
Ya in the ear canal as a function of 
changing ear canal pressure.

The graphic display of these 
measures is called a 
TYMPANOGRAM.



Tympanometry

▪ Fitting the Headset



▪ Making a good probe 

Seal



TYMPANOMETRY

▪ Single component or single 
frequency tympanometry

▪ Multiple component or multiple  
frequency tympanometry



SINGLE-COMPONENT (Y-226) 

TYMPANOMETRY

▪ The simplest and most commonly used 

tympanometric procedure involves the 

recording of a single immittance 

component, acoustic admittance (Ya), with 

a single probe-tone frequency, typically 

220/226 Hz. 



TYMPANOGRAM 

CLASSIFICATION

▪ Static Immittance

▪ Tympanometric peak 
pressure

▪ Shape



Peak Compensated StatIc 

AcoustIc AdmIttance

The peak compensated 

static acoustic admittance

(Ytrn) describes the height 

of the tympanogram 

measured at the plane

of the tympanic membrane.

This measure is useful because certain disease 
processes can increase or decrease the normal 
height of the tympanogram. 



Peak Compensated StatIc 

AcoustIc AdmIttance

▪ Peak measures are reliable

because they are unaffected by small 

normal fluctuations in peak pressure that 

are caused by swallowing and 

breathing.



Peak Compensated StatIc 

AcoustIc AdmIttance

▪ normal values :

for peak Ytrn 

Encompass

large range.

0.3  – 1.60 cc

0.28 – 2.5 cc



Peak Compensated StatIc 
AcoustIc AdmIttance

( static Admittance & Immittance)

▪ Effective variables on Ytm:

AGE

SEX

Pathologic conditions

Procedural variables:

Pump speeds

Direction of the pressure

Number of tympanograms recorded



Equivalent Ear Canal Volume

(Ear Canal Volume)

The equivalent ear canal volume (Vea or Vec) is 

an estimate of the volume of air medial to the 

probe, which includes the volume between the 

probe tip and the tympanic membrane if the 

tympanic membrane is intact, or the volume of the 

ear canal and middle ear space if the tympanic 

membrane is perforated

Vec : equivalent ear canal volume Vea : acoustic equivalent volume



Equivalent Ear Canal Volume

(Ear Canal Volume)

volume estimates are useful for two 

reasons :

1- An accurate determination of the 

compensated static admittance

2- In the case of a flat tympanogram



Equivalent Ear Canal Volume

▪ flat tympanogram



Equivalent Ear Canal Volume

▪ Normal range

Effective variables on Vec

1-AGE

2- SEX

3- Admittance component

4- pressure values

children 0.3 – 1.00

adults 0.65 – 1.75



Middle Ear Pressure

One of the earliest uses of tympanometry 

was to estimate middle ear pressure and, 

indirectly, to measure eustachian tube 

function because normal eustachian tube

   function is necessary for maintaining 

normal middle ear pressure



Middle Ear Pressure

tympanogram peak 

pressure (TPP)

 indicated as the

 location of the peak 

of the tympanogram

along the pressure axis.



Tympanogram Gradient/Width

▪ Tympanogram gradient is an objective 
measure that desribes the steepness of 
the slope of the tympanogram near the 
peak. 

▪ Tympanogram width (TW) is another 
measure used to quantity tympanogram 
shape in the vicinity of the peak and is 
sometimes also called the tympanogram 
gradient.



▪ >.1 & >.2

▪ Children

60-150 dapa

Adults

50 – 110 dapa

Normal Range



Tympanogram Types

▪ Jerger (1970), Jerger et al and liden 

(1972)

▪ Paradise et al (1976)

▪ Feldman (1975)



Jerger (1970), Jerger et al 

and liden (1972)



Jerger (1970), Jerger et al 

and liden (1972)



Jerger (1970), Jerger et al 

and liden (1972)



Jerger (1970), Jerger et al 

and liden (1972)



Jerger (1970), Jerger et al 

and liden (1972)



Jerger (1970), Jerger et al 

and liden (1972)



Jerger (1970), Jerger et al 

and liden (1972)



Jerger (1970), Jerger et al 

and liden (1972)



Paradise et al (1976)



Feldman (1975)



Feldman (1975)



Feldman (1975)





Test Variables Tympanometry

▪ Pump Speed



Test Variables Tympanometry

▪ Direction of air

Pressure change

In the external 

Ear canal



Test Variables Tympanometry

▪ Rate of 

tympanometry



Test Variables Tympanometry

▪ Pressure range 



Test Variables Tympanometry

▪ Probe tone frequency

▪ Messurement values

▪ Calibration

▪ Recorder speed









Multiple component or 

multiple  frequency 

Tympanometry



فیثاغورثقضیه 
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Multiple component or multiple 

frequency tympanometry

▪ Vanhuyse et 

al.(1975)



Multiple component or multiple 

frequency tympanometry

▪ Colleti(1984)

هنجار



Multiple component or multiple 

frequency tympanometry

پاتولوژی های سخت کننده 

گوش میانی



Multiple component or multiple 

frequency tympanometry

پاتولوژی های شل کننده گوش 

میانی



تمپانومتری سه بعدی
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