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Theoretical Study on Autofluorescence Characteristics of Skin

Basal Cell Carcinoma

NAN Miao-qing*, WANG Shuang®, WANG Kai-ge’, HE Qing-li*
(a. Department of Physics; b. Institute of Photonics and Photon-Technology ,
Northwest University , Xi'an 710069, China)

Abstract; Autofluorescence characteristics of Basal Cell Carcinoma skin were studied by Monte
Carlo method. Based on the microscopic autofluorescence image, an eight-layered optical model of
skin Basal Cell Carcinoma was constructed. By Monte Carlo simulation, the light distribution in
the model was calculated, and the diffuse reflectance process was modeled in visible wavelength
range in order to perfect the multi-layer tissues optics model. Monte Carlo method was used to
simulate the tissues reabsorbtion and rescattering effect on intrinsic autofluorescence based on the
light-tissue interactions. The escaping process of autofluorescence photons from tissue surface
was discussed, and the in vivo autofluoresconce spectra of skin Basal Cell Carcinoma were
reconstructed. The results show that the rebuilted skin autofluorescence spectra achieve a good
agreement with the experimental results. This study will provide a practical theoretical method to
study transmission process of intrinsic autofluorescence in skin cancer lesions, and revealed
autofluorescence characteristics of skin cancer.
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Fig. 2 Typical microscopic autofluorescence images of
unstained BCC tissue section obtained with the

MSP system at 442 nm excitation
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Table 1 The transport parameters (p,, p,, g, n) at
442 nm of the seven-layer skin optical model

baver dfpm <f§ij H (cfri;/ Hoof

Air - 1.0 - - -
Stratum corneum 10 1.45 207.4 580  0.748 2
Epidermis 80 1.4 58.2 580 0.748 2
Papillary dermis 100 1.4 6.72 681.5 0.748 2
Upper blood plexus 80 1.39 97.26 654.35 0.770 9
Reticular dermis 1 500 1.4 6.72  681.5 0.748 2
Deep blood plexus 70  1.34 821.58 518.15 0.956 7
Dermis 160 1.4 6.72  681.5 0.748 2

Subcutaneous fat - 1. 46 - - -
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Table 2 The transport parameters (p,, u, g, n) at
442 nm of the eight-layer BCC skin optical model
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Fig. 3 Monte Carlo calculated reflectance spectra
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442 nm excitation
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