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A great breakthrough in cancer research was made when Rygaard and Povlsen subcutaneously 

implanted the first human patient tumor in nude mice in 1969 and passaged it in nude mice 

77 times. For the first time, human tumors could be consistently grown in a mouse model.  To 

this day, researchers are doing similar subcutaneous implantation of tumors in immunodeficient 

mice.  However, subcutaneously-implanted tumors almost never metastasize. Thirteen years 

later in 1982, Sordat made the first orthotopic nude-mouse model of cancer using colon cancer 

cells.  Sordat observed cancer cell invasion, not observed with subcutaneous implantation.  In 

1991, our laboratory published the first patient-derived orthotopic xenograft (PDOX) model 

using surgical orthotopic implantation (SOI) in nude mice which enabled for the first time a 

patient tumor mouse model to mimic the patient. PDOX models have been established with all 

major cancer types enabling the discovery and evaluation of novel therapeutics, including anti-

metastatic and anti-stromal agents, as well as individualized therapy of cancer patients.
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