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Photoacoustic Tomography and Applications
in The Medical Clinic Diagnosis®

GU Huai-Min™, YANG Si-Hua, XIANG Liang-Zhong
(MOE Key Laboratory of Laser Life Science & Institute of Laser Life Science, South China Normal University, Guangzhou 510631, China)

Abstract Photoacoustic tomography is a developing, promising, non-invasive imaging method in the medical
clinic diagnosis. It is an ultrasound-mediated biophotonic imaging method based on the intrinsic optical absorption
properties of tissue and ultrasonic detection, and combines the merits of both high contrast advantage of pure
optical imaging and high resolution advantage of pure ultrasound imaging. Photoacoustic tomography can be
performed by detecting photoacoustic waves instead of detecting photons. In photoacoustic tomography, imaging
contrast is based primarily on the optical properties of biological tissues, and imaging resolution is based primarily
on the ultrasonic waves. It can avoid the influence of optical scattering on imaging resolution in principle, and can
provide tomography of tissues with high contrast and high spatial resolution at medium depths. Photoacoustic
tomography can provide an effective approach to studying the structures, physiological properties, metabolisms,
pathological properties of biological tissues. It has important potential clinical applications in the early
non-invasive detection of cancers, structural and functional in vivo imaging. A brief introduction of photoacoustic
imaging mechanisms is gives, and the imaging methods, the image reconstruction algorithm and the potential

biomedical applications of photoacoustic tomography are reveiewed.

Key words photoacoustic tomography, ultrasound detections, image reconstructions, medical imaging, cancer
diagnosis, optical scattering
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