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Abstract: Functional brain imaging techniques have been used to diagnose psychiatric disorders such as dementia, de-
pression, and autism. Recently, these techniques have also been actively used to study hearing loss. The present study re-
viewed the application of the functional brain imaging techniques in auditory research, especially those focusing on hear-
ing loss, over the past decade. EEG, fMRI, INIRS, MEG, and PET have been utilized in auditory research, and the num-
ber of research studies using these techniques has been increasing. In particular, {/MRI and EEG were the most frequently
used technique in auditory research. EEG studies mostly used event-related designs to analyze the direct relationship
between stimulus and the related response, and in fMRI studies, resting-state functional connectivity and block designs
were utilized to analyze alterations in brain functionality in hearing-related areas. In terms of age, while studies involving
children mainly focused on congenital and pre- and post-lingual hearing loss to analyze developmental characteristics with
and without hearing loss, those involving adults focused on age-related hearing loss to investigate changes in the charac-
teristics of the brain based on the presence of hearing loss and the use of a hearing device. Overall, ranging from EEG to
PET, various functional brain imaging techniques have been used in auditory research, but it is difficult to perform a com-
prehensive analysis due to the lack of consistency in experimental designs, analysis methods, and participant characteris-
tics. Thus, it is necessary to develop standardized research protocols to obtain high-quality clinical and research evidence.

Key words: EEG, Functional brain imaging, fMRI, Hearing loss, Review
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Table 1. Characteristics of the functional brain imaging techniques used in research studies

Modality fMRI EEG MEG fNIRS PET
Cost High Low Very High Very Low High
BOLD signal Action potential Magnetic fields BOLD signal Positron emission
.. measurements measurements
Principle . . measurements  measurements due . . measurement from
using magnetic . . using optical . .
to action potentials . radioactive tracers
fields instruments
Tempo'ral 1-2 sec. per 1-10 msec. 1-10 msec. per 100-1000 msec. per Orders of min.
resolution volume per sample sample sample
Spatial 1-2 mm 10-20 mm 1-2 mm <30 mm 3-5 mm
resolution
. Excellent temporal Excellent temporal Excellgnt usability, .
Excellent spatial . . . relatively robust monitoring of
Advantages . resolution, high and spatial . . . S L.
resolution .. . against motion metabolic activities
usability resolutions .
artifacts
High cost, low  Low spatial resolution,  Very high cost, Low temporal and High cost, use of
. temporal resolution,  susceptible to requirement of  spatial resolutions, radioactive materials,
Disadvantages . . . - .
susceptible to electrical noise and a specialized very sensitive to very low temporal
motion artifacts motion artifacts environment hair resolution
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Fig. 3. (a) The number of research studies involving hearing
loss categorized by functional brain imaging techniques and
(b) the number of studies according to year
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