




































18 Scientific Foundations of Audiology 

Thompson, 2013). As the leak in the 
probe seal increases in size, the low­
frequency absorbance level increases, 
and the corresponding power reflec­
tance curve decreases (Groon, Rasetsh­
wane, Kopun, Gorga, & Neely, 2015). 
This increased absorbance is not from the 
middle ear absorbing the acoustic power 
but from the power dissipating through 
the leak around the probe tip. For most 
middle-ear conditions, unless the TM is 
abnormally compliant or perforated, the 
absorbance level should be relatively low 
(power reflectance close to one, or 100%) 
below 1 kHz. Groon et al. (2015) recom­
mend that when the frequency rang~ of 
interest extends as low as 0.1 kHz, low­
frequency absorbance should be ~0.20 
and low-frequency admittance phase 
~61 degrees; for frequency ranges as low 
as 0.2 kHz, low-frequency absorbance 
should be ~0.29 and low-frequency 
admittance phase ~44 degrees. 

Normal variation. Normal middle ears 
are known to have a fairly wide range 
of variation in power reflectance and 
absorbance level (Rosowski et al., 2012). 
The largest source of intrasubject vari­
ability (i.e., test-retest within the same 
ear) is probe placement in the ear canal 
(Voss et al., 2013), though this variability 
is small compared to variability across a 
population of normal ears (Rosowski et 
al., 2012). Middle-ear pressure within a 
normal range may also cause intrasub­
ject variations (Shaver & Sun, 2013). 

When the probe is properly placed 
in the ear canal, intersubject variation 
(i.e., across ears) is due to differences 
in middle-ear physiology. Voss et al. 
(2008) found, based on manipulations 
in cadaveric ears, that variations in 
the volume of the middle-ear space 
produced larger variability in power 
reflectance measurements than varia-

tion in probe insertions. The middle-ear 
cavity can affect the power reflectance 
and absorbance level over a broad fre­
quency range and may play a role in 
variability across normal subjects. Vari­
ability of the absorbance level (see Fig­
ure 1-3) between 1 to 4 kHz is small 
(e.g., ±3 dB) in the normal ear, and it 
is likely related to the acoustics of the 
TM and ossicles, in addition to middle­
ear space (Rosowski et al., 2012; Stepp 
& Voss, 2005). 

Clinical Applications 

The middle ear is a complex mecha­
nism with many components. It fol­
lows that there are many possible 
disorders of the middle ear. Some dis­
orders include fluid or infection in the 
middle-ear space, ossification of the 
bony structures, discontinuities of the 
ossicular chain, perforation of the ear­
drum, and various abnormalities of the 
membranes, ligaments, and supporting 
structures. Wideband reflectance offers 
a ·novel approach to describe' and diag­
nose middle-ear dysfunction. Although 
complex pressure reflectance offers a 
more complete picture, to date, clini­
cal researchers have focused on power 
reflectance and power absorbance. 
These quantities contain similar infor­
mation, and they are both widely used. 
We provide both power reflectance and 
absorbance where possible to help the 
reader navigate the literature. Arguably, 
the power absorbance or absorbance 
level is the preferable format, due to its 
close relationship with the middle-ear 
response when plotted in decibels. 

There are many approaches to estab­
lish diagnostic criteria. Statistical meth-














































