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Cellular-Level Retinal Imaging Using Adaptive Optics Scanning Laser Ophthalmoscopy

Sotaro O0TO

Optical coherence tomography (OCT) and other imaging modalities, such as scanning laser
ophthalmoscopy (SLO), fail to provide sufficiently detailed images of the photoreceptor microstructure,
primarily due to aberrations in ocular optics. These aberrations can be compensated for by using imaging
systems that incorporate adaptive optics (AO), including a wavefront sensor to measure the ocular
aberrations and a deformable mirror or spatial light modulator to compensate for these ocular
aberrations. The addition of AO to imaging systems has permitted researchers in the identification of
retinal nerve fiber bundles, blood flow, and photoreceptors. AO-SLO images showed abnormal cone
mosaic patterns and reduced cone densities in eyes with central serous chorioretinopathy, macular holes,
and fundus albipuntatus; moreover, these abnormalities were associated with visual acuity loss. High-
resolution imaging using AO-SLO enables the detection of microstructural abnormalities that cannot be
observed through commercially available SLO or OCT; hence, enhancing our understanding of various
retinal diseases.
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