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Abstract

¢ Photoacoustic microscopy (PAM) is an emerging, non-
invasive, in vivo imaging modality that merges optical
and acoustic principles. It offers high - resolution and
high- contrast visualization of various ocular tissue
structures and functional information, making it suitable
for studying a wide range of ophthalmic diseases such as
corneal neovascularization, macular degeneration, and
diabetic retinopathy. The multi - wavelength illumination
capability of PAM makes it particularly valuable for early
disease screening and dynamic physiological monitoring.
In stem cell tracking, PAM enables the dynamic
monitoring of transplanted cells through contrast agent
labeling. Moreover, when combined with multimodal
imaging techniques like optical coherence tomography
(OCT), PAM can enhance the detection accuracy and
diagnostic capacity for ocular diseases. However, PAM
still requires optimization in terms of imaging speed and
contrast agent safety. This review summarizes the
principles and development of PAM,
explores its applications in specific ophthalmic diseases,
and analyzes the challenges and optimization directions

fundamental

from animal experiments to clinical applications. PAM
holds great promise for playing a more significant role in
ophthalmic diagnosis and treatment.
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OR-PAM HY AR , S50 T 2 88 nm AR ] 73 HF 3 F1IE
TRl 43 B BEAh R SR A A
FHIRANE T LT G (0 3 A% S RS Bl b REE— 2D 4 &
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