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Tumor control probability of undif ferentiated nasopharyngeal cancer

Purpose
To implement and validate a model for tumor control probability (TCP) of undifferentiated
nasopharyngealcarcinoma(UNPC).

Materi als and Methods
We usea modified version of the Webb-Nahummodel that includes corrections for repopulation
andchemotherapy effect. A valuefor potential doublingtime of 5.9 daysis takenfrom li terature.
An α/β of 10 Gy and clonogencell density of 106 cells/cm3 are chosenbased on radiobiologyof
other head and neck tumors. Values for remaining parameters are determined by considering
clinical local control datafrom publishedrandomized studieson radiotherapy of UNPC. Basedon
these studiesanα of 0.365Gy-1 andσα of 0.1 Gy-1 are chosento havea calculatedTCPof 80%for a
prescribeddoseof 66-74Gy. A valueof 1.05 is chosenfor the doseenhancingfactor of induction
chemotherapy,to increaseTCPto 85%in thesamedoserange.
Model is validated by calculating TCP on patientstreatedfor UNPCat our institution with intensity
modulatedradiation therapy(IMRT) andinduction chemotherapy,and comparingaveragepatients
TCPwith localcontrolrate.

Results
AverageTCP on our patientsis 81.24%.Local control wasobtainedin 15 over 18 patients, so that
local controlrateis 83.33%.

Conclusions
The goodagreementbetweenaverageTCP andlocal control rateencouragesus to usethis model
for planevaluation, andfor studyingnewfractionation schemesanddosages.


