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Optical imaging visualizes tissue function and structure by analyzing the properties of absorp-
tion, scattering, or reflection. Light in the near-infrared spectrum relatively penetrate human
tissue well. Diffuse optical imaging (DOI) is a functional imaging modality which can evaluate
the perfusion and metabolism of human tissue and tumor by analyzing the optical properties of
hemoglobin, water, and lipid. Optical coherence tomography (OCT) acquires the cross-sectional
images by analyzing the coherence pattern of the reflected light from the human tissue. OCT
has higher resolution more than 15 times compared to conventional imaging modalities like ul-
trasonography, computed tomography, or magnetic resonance imaging. Optical imaging has
advantages of harmlessness, noninvasiveness, and high resolution. However, it has limitation in
the penetration depth. In this review, mechanism of DOI and OCT and their clinical application
in the otorhinolaryngology field will be discussed.
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Fig. 2. Imaging of thyroid gland. DOSI system is found in the cen-
ter of the photo during DOSI thyroid experiment. This miniaturized
system provides faster measurement time at less cost and has
equivalent accuracy (A). Ultrasound. Cystic nodule is found in left
thyroid lobe on ultrasound (B). DOSI. Cyst is well visualized (black
circle) on optical imaging for distribution of water concentration (C).
Overall, both thyroid lobes have symmetry except for cyst location.
DOSI: diffuse optical spectroscopic imaging, SCM: sternocleido-
mastoid muscle, S: strap muscle, A: carotid artery, T: thyroid gland,
Tr: trachea, C: cyst.
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Fig. 3. Swept source FD-OCT. OCT system. Rotational scanning
with constant velocity (25 frames per second) is accomplished by
the motor. During imaging, the probe is proximally rotated within
the plastic sheath (A). OCT probe inside the plastic sheath. Diam-
eters of the probe and fiber are 1.2 mm and 0.96 mm (B). FD-OCT:
Fourier domain optical coherence tomography.

Fig. 5. Linear OCT images of the sub-
glottis. Thickness of lamina propria
was significantly increased. Day 0
(A), day 7 (B), day 14 (C). OCT: opti-
cal coherence tomography.
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J 2 o e PR I ’
Fig. 6. Pathologic specimen of the subglottis. Thickness of epithe-
lial layer was significantly increased. Non-intubation group (A), in-
tubation group (B). H&E (x400).
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