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Non-pulsatile subjective tinnitus is a phantom sound percept without any objective physical sound
source. Recent advances in tinnitus research have suggested central rather than peripheral chang-
es as the culprit of tinnitus perception. Moreover, researchers have shown that these central func-
tional changes can be observed not only in the auditory cortex but also in non-auditory regions

Received June 10, 2014
Accepted October 14, 2014
Address for correspondence
Jae-Jin Song, MD, PhD
Department of Otorhinolaryngology-
Head and Neck Surgery,

Seoul National University
Bundang Hospital, Seoul National
University College of Medicine,
82 Gumi-ro 173beon-gil,
Bundang-gu, Seongnam 463-707,
Korea

Tel +82-31-787-7408

Fax +82-31-787-4057

E-mail jjsong96@snubh.org

A8

Z34 o] (non—pulsatile subjective tinnitus)©]
=4 SHo] gli= AdHiollA &5
Z-&-(narrow band noise)tt 2 & A4S
2 3FA} 7V (auditory phantom perception) @4Fo]ck”
QI12] 5~25%0N| 4] o]} 2 vdlE/d A olFE T
43, o] F 1%el = Azt 4ho] Ao| A5HE opr|Fh>)
L-=9Qolof A AlRYE ot T E Atoif= AT
9] 21.3%9}F 9149 16.2%014 ©]g-& S Askg 0w, nl=t
o|ge}3]] B aro] whE o SR Ho] nl=elo] oS
I8k, o] F 12009k B2 A =E Q5L ofF 29nt HHojlA

S-(pure tone)©]

_1:_%4

such as the frontal, parietal, and limbic areas in patients with tinnitus. In this regard, functional
neuroimaging modalities such as positron emission tomography (PET), functional magnetic res-
onance imaging (FMRI), magnetoencephalography (MEG), and quantitative electroencephalog-
raphy (QEEG) provided researchers with a window into the cerebral cortical activity orchestrat-
ing tinnitus. Among these methods, qEEG and MEG are advantageous over PET or fMRI with
regard to temporal resolution, while PET and fMRI are advantageous over qEEG or MEG with
regard to spatial resolution. In other words, there is no gold standard functional neuroimaging
modality in the field of tinnitus, but these four modalities are complementary to one another. In
this review article, these four representative functional neuroimaging modalities and their appli-
cation to tinnitus research will be introduced. Moreover, future direction of functional neuroim-
aging research on the pathophysiology of tinnitus will be discussed briefly.
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Fig. 1. Main activation (red blobs) and deactivation (blue blobs) ef-
fects for a speech stimuli condition as compared with resting state
in a cochlear implant patient with conversion deafness and tinnitus
(uncorrected p<0.05, k=100 voxels, t=3.30).
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