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Young's modulus measurement of the breast cancer

Kiyomi Ishida " Yoshinori HayakawaZ)\ Kiichi Tuji3)

Abstract

A new method is proposed for the screening of breast cancer. The method measures Young's modulus in vivo
by pressing breast by uniform pressure using water bag. The original and deformed tissue shapes were measured
by echo technique. Computer simulations were performed to verify the method using Finite Element Method,
First, numerical phantom was created assuming fat, mammary glands and cancer, where the Young's moduli were
assumed to be 18kPa, 28kPa and 106kPa respectively (according to Krouskop et al.). Then, uniform pressure was
applied. As for the Young's modulus, the value changes into the same material according to the length and the
sectional area.

The simulated image was assumed to be quasi-experimental result. Then from the original image and pressed
image, Young's moduli of the first approximation were calculated assuming the tissues to be infinitely narrow.
Then, using the Young's moduli of first approximation, deformation of tissues were simulated using Finite Element
Method. If the thickness of the tissue was larger compared with the quasi-experimental result, Young's modulus
was decreased and vice versa. Resultantly, Young's moduli of the second approximation were obtained. (Repeating
the processes,) the originally assumed Young's moduli were obtained by iteration technique. The obtained Young's
modulus was almost corresponding to the one that had been assumed with the first numerical Phantom.

The Young's modulus of the breast cancer, the mammary gland, and fat has been obtained from the resected
specimen up to now. On this basic experiment, the Young's modulus of the breast cancer, mammary gland and fat
was able to be led by using the fine element method and iteration technique even though it simulates.
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