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The two most commonly used Real-Ear Measurements (REM) are the
Real-Ear Unaided Gain (REUG) and the Real-Ear-to-Coupler
Difference (RECD). The REUG estimates the inherent resonance
properties of the ear canal, while the RECD quantifies the difference
in sound pressure levels between an individual's ear canal and a
standardized 2cc coupler, enabling the conversion of measurement
units between various transducers.

Tympanic membrane perforation, whether resulting from
trauma, chronic otitis media, or iatrogenic factors, often alters the
acoustic properties of the ear canal, affecting both REUG and
RECD, with important implications for hearing aid fitting.

This study aims to investigate the impact of tympanic membrane
perforations on real-ear measurements, focusing on differences in
REUG and RECD between individuals with and without perforations
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Background Results

Conclusion

This study demonstrates that individuals with tympanic membrane

perforations exhibit altered acoustic properties in their ear canals. These

alterations are characterized by a bimodal REUG and reduced gain at

resonant frequencies, as well as significant differences in RECD

measurements compared to individuals with normal tympanic

membranes. Such acoustical changes can lead to inaccuracies in

hearing aid fittings. The findings underscore the importance of utilizing

individualized REM assessments to prevent underestimation of gain and

ensure effective hearing aid prescriptions for individuals with tympanic

membrane perforations.
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Figure 1: a) The perforation size was determined by calculating the ratio between

the perforation area (B) and the total tympanic membrane area (A). b) The

perforation location was classified based on its position within the quadrants of the

tympanic membrane.

Figure 3: Box plot comparison of the RECD measurements between participants with

normal and perforated tympanic membranes, obtained using foam tips or earmoulds.

Methods

The study included 28 participants with normal tympanic
membranes, and 25 participants with tympanic membrane
perforations, for a total of 51 and 31 ears evaluated, respectively.

Figure 2: The REUG in the right ear of a

patient with a tympanic membrane

perforation shows the typical bimodal

pattern, while the left ear, with an intact

membrane, displays a normal REUG

response.

Figure 3: Box plot comparing the REUG

measurements between participants

with normal and perforated tympanic

membranes.

The statistical analysis found no significant correlations between the size

or location of the tympanic membrane perforations and the measurements

of REUG or RECD in the participants with perforated tympanic

membranes.

The independent-samples t-test conducted between the REUG

obtained in the two groups (Figure 3) demonstrates statistically significant

differences across the frequency range of 1.5 kHz to 3 kHz (p>0.05).

The analysis of the RECD between the two groups (Figure 4) revealed

statistically significant differences. These differences were observed at the

3 kHz frequency for RECD measurements obtained using a foam tip

(p>0.05), as well as across the frequency range of 0.25 to 2 kHz for RECD

measurements obtained with earmoulds (p>0.05).
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