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José Merodio, Raúl Guinovart-Dı́az, Julián Bravo-Castillero,
Aura Conci, Luigi Preziosi

PII: S0022-5193(17)30255-2
DOI: 10.1016/j.jtbi.2017.05.031
Reference: YJTBI 9088

To appear in: Journal of Theoretical Biology

Received date: 7 February 2017
Revised date: 18 May 2017
Accepted date: 23 May 2017

Please cite this article as: Ariel Ramı́rez-Torres, Reinaldo Rodrı́guez-Ramos, Federico J. Sabina,
Catherine Garcı́a-Reimbert, Raimondo Penta, José Merodio, Raúl Guinovart-Dı́az,
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Highlights

• Analytical and numerical tools are used to investigate the thermal distribution of cancer-
ous breasts.

• The cross-section of the cancerous breast is identified by a homogeneous glandular tis-
sue that surrounds the heterogeneous tumor tissue, which is assumed to be a two-phase
periodic composite.

• Asymptotic periodic homogenization method is exploited to study effective properties in
the heterogeneous region.

• Semi-analytical results show that the tumor volume fraction in the heterogeneous zone
influences the breast surface temperature, in agreement with the experimental literature.

• The tissue scale temperature profile qualitatively agrees with experimental observations
in region where cancerous heterogeneities are present.
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