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Quantitative early detection and estimation of tumor thickness for skin cancer
via non-invasive measurement of thermophysical property
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In this study, the feasibility of a quantitative method of earlﬁ detection
and estimation of tumor thickness for a skin cancer via a non-invasive measurement of thermophysical
property was investigated. A 2D axisymmetric multi-layered calculation model was proposed. An
invasive method for estimating the tumor thickness based on the thermal conductivity measurement was
proposed. The effects of epidermis thickness, thermal characteristics of tumor, tumor thickness,
and thermal penetration depth on thermal conductivity measurements were investigated by a numerical
simulation and experiment. Furthermore, a clinical experiment on skin cancer patients was performed.
The results suggest that effective thermal conductivity was negative for in situ melanoma compared
to that for healthy skin. However, in accordance with tumor progression, effective thermal
conductivity was larger in invasive melanoma.
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