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Rygaard in 1969 was able to establish a patient colon cancer obtained at surgery subcutaneously 

in nude mice and passaged it over 70 times. Rygaard’s technique of subcutaneously implanting 

patient tumors in nude mice spread all over the world to numerous laboratories. However 

such models with tumors growing subcutaneously rarely metastasized even  if the tumor was 

highly metastatic in the patient. The subcutaneous micro-environment is not permissive for 

metastasis of organ tumors. Sordat in 1982 developed an orthotopic model by implanting human 

colon cancer cells to the colon of nude mice and observed cancer- cell invasion. We developed 

the technique of surgical orthotopic implantation (SOI) which allowed patient- like metastasis 

and  drug response of patient tumors in nude mice. We termed this model the patient-derived 

orthotopic xenograft (PDOX). We have also observed orders of magnitude differences in gene 

expression between the same tumor implanted orthotopically or subcutaneously. We have 

also demonstrated efficacy of transformational therapy in PDOX models with tumor- targeting 

bacteria and methioninase. Recently we have demonstrated a very high establishment rate of 

patient tumors in nude mice with a new technique which should allow the establishment of a 

PDOX model for most patients with cancer, a revolution for individualized precision therapy.
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