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Two-dimensional spectrum analysis based photoacoustic diagnosis of tissue
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CHENG Qian' CHEN Yingna! ZHANG Haonan! PAN Jing! QIN Yu! YUAN Jie?
FENG Ting'® WU Denglong* XU Guan*® WANG Xueding!-®

(1 Imstitute of Acoustics, School of Physics and Engineering, Tongji University, Shanghai 200092, China)
(2 Department of Electronic Science and Engineering, Nanjing University, Nanjing 210023, China)
(3 School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)
(4 Tongji Hospital, Tongji University, Shanghai 200065, China)

(5 Department of Biomedical Engineering, University of Michigan, Ann Arbor, MI 48109, USA)

Abstract Medical imaging techniques and pathological biopsy are usually used for tumor diagnosis, but
difficult for screening of early-stage tumor. Its key problems include that the diagnosis information offered by
the existing image imaging techniques is not comprehensive and biopsy is invasive and time consuming. In
recent years, biomedical photoacoustic imaging and its spectrum analysis has been developing rapidly, which
can realize quantitative detection of tissue "fingerprint” because it’s highly sensitive to the information of the

molecules, chemistry and function of biological tissue. If being fused with other imaging techniques, real-time
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tissue composition analysis can be realized in vivo without radiation and ionization. In this paper, based on

photoacoustic spectrum analysis at optical dimension and acoustical dimension, the photoacoustic tissue “fin-

gerprints” of some different kinds of tumor have been preliminarily researched, whose quantitative parameters

can distinguish tumor, precancerous lesion and normal tissues effectively. This technology is promising to

realize high efficient, non-invasive and low-cost screening of tumor at its early-stage.

Key words Photoacoustic imaging, Photoacoustic spectrum, Tissue “fingerprint”, Screening of early-stage

tumor
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Fig. 2 Fused photoacoustic images scanned at 3 wavelengths with 532 nm, 1220 nm and 1310 nm,

and histology images with Masson’s trichrome staining of human intestinal strictures
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Fig. 4 Assessment of cancer cell at the varied cell concentrations and differentiating normal and

fatty mouse livers ex vivo using PA signals acquired with the prototype needle probe[32
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and photoacoustic power spectrum at wavelength with 1220 nm and 1370 nm
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