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Barrett’s esophagus (BE), a crypt-structured epithelial metaplasia of the esophagus that predisposes to esophageal adenocarcinoma (EA), is considered an ideal model for studying neoplastic progression and clonal evolution in humans. Individuals with BE can be identified early in progression, the metaplastic tissue can be safely biopsied and sequential biopsies obtained during endoscopic surveillance. Several questions can be addressed by mathematical modeling: when does BE occur in the population, what is its prevalence, how many rate-limiting events are necessary for the development of adenocarcinoma in BE, what is the nature of a particular stage in the progression and what stages have clonal expansions. 

We have developed multistage models for esophageal adenocarcinoma in BE that explicitly incorporate the time scales of tissue conversion (normal squamous to BE metaplasia), mutation accumulation in susceptible stem cells, clonal expansion, and malignant transformation. These models are applied to the incidence of adenocarcinoma in the SEER registry and conclusion are drawn regarding underlying biological processes and the secular trends of this cancer.

