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Purpose: Thepurposeof this work is to revealif biologicallygeneralizedequivalentuniform dose(gEUD)-basedoptimizationin
intensity-modulatedradiotherapy (IMRT) treatmentplanningis practical in clinic for lung cancerpatients. Method and Materials:
gEUD-basedoptimization was investigated in IMRT treatmentplanningfor 15 lung cancerpatients usingPinnacletreatmentplanning
system.Theoptimized results were compared to thoseobtainedunderthesame conditionsexcepttheobjectivefunctionsin the
clinical approveddose-volume (DV)-basedoptimizedIMRT plansin terms of DVH, dosedistribution, meandose,andtumorcontrol
probability (TCP)/normaltissuecomplication probabilit y (NTCP). Statistical analysiswasdoneusinga statisticalsoftware.Results:
In averagefor all 15 lungcancerpatients,TCPwasincreasedby 7.09% andNTCPwasdecreasedby 7.00% in thegEUD optimized
planscomparedto thatin the clinical approvedplans.Meanwhile,themeandoseof PTV wasincreasedby 3.22%,andthemeandoses
of total lung,esophagus, heart, andspinalcordweredecreasedby 7.46%,5.52%,5.97%, and 5.05%,respectively. Both gEUD plan
andDV plan hadsimilar prescribeddose coveragefor PTV. Thevolume receiveddoseof at least5 Gy (V5) for total lung was
decreasedby 4.35%,V10 by 6.57%,V20 by 8.73%andV30 by 10.61%. V40 for theheart was decreasedby 9.81%. V55 for the
esophaguswasdecreasedby 10.96%. Themaximumdoseof spinalcordwasdecreasedby 2.82%. ThegEUD-based optimization
could result in a betterdoseprofile.Theimprovementwasprovedto bestatistically significant. Conclusion: gEUD-based
optimizationcouldlead to bettertumor cell kill andbettercritical structure sparingthanDV-basedoptimization,which is thecurrently
used in IMRT treatmentplanning in clinic. We believethat biologically gEUD optimizedradiotherapyshouldbepracticalin clinic.


