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AIforautomatedcontouringofprimarytumor
volumesfornasopharyngealcarcinoma

IncollaborationwithcomputerscientistsfromtheChineseUniversityofHongKong,theresearchteam
ledbyProf．SunYing(孙颖)atSunYatＧsenUniversityCancerCenterhasachievedautomatedcontouring
ofprimarytumorvolumesforradiotherapyofnasopharyngealcarcinoma(NPC)usingartificialintelligence
(AI)technique,whichwaspublishedinRadiology (https://doi．org/１０．１１４８/radiol．２０１９１８２０１２)．

NPCmaybecuredbyradiotherapy．Tumorproximitytocriticalstructuresdemandsaccuracyintumor
delineationtoavoidtoxicitiesfromradiotherapy．However,tumortargetcontouringforNPCradiotherapy
islaborintensiveandhighlyvariableamongradiationoncologists．Toimprovecontouringaccuracyand
efficiency,SunsgroupconstructedandvalidatedanAIcontouringtooltoautomateprimarygrosstumor
volume(GTV)contouringin NPCbytrainingathreeＧdimensionalconvolutionalneuralnetwork (３D

Figure　 Examplesillustrating thelevelofconcordancefor
primarygrosstumorvolumecontoursbetweentheAItooland
humanexpertsthroughsuperior,medianandinferiorsections
withinthetumoronT１Ｇw MRIsequenceoftwopatients．

CNN)in４,０８４magneticresonanceimaging(MRI)examinationsof１０２１patients．
In２０３testingpatients,theyfoundastrongconcordancebetweentheAItoolandhumanexpertsfor

GTVcontouring,withanoverallaccuracyof７９％,regardlessoftumorstage(earlyoradvancedstage)
andchemotherapystatus(preＧorpostＧchemotherapy)．Remarkably,whenassessedbythehumanexperts,
theAIＧautomatedcontoursof６６(３２．５％)patientswereconsideredasnorevisionneeded,implyingdirect
useoftheAIＧautomatedcontoursforradiotherapytreatmentplanningwithoutanycorrection;andonly
minorcorrections(＜２０％)wereneededfortheAIＧautomatedcontoursofother１１４(５６．２％)patients．It
isnoteworthythattheAItoolachievedhigherinferioraccuracyatthecranialＧcaudaledges(accuracyof
７５％)thanthoseatthemidsections(accuracyof８２％—８３％)ofthetumor．Goingforward,theyaimto
circumventthis deficiency by accumulatinglarger datasetsthat wouldincludetumors with more
intracranialandhypopharyngealextensions．

Moreexcitingly,inamulticentertestinvolving２０patientsandeightradiationoncologistsfromseven
hospitals,the AItooloutperformedfourof
eightradiationoncologistsandwasnonＧinferior
totheotherfour．Toexplorethepotential
clinicalbenefitsofthe AItool,two months
afterthetest,theeightradiationoncologists
were asked to correct the AIＧautomated
contours,whichisaprocesscalledAIＧassisted
contouring．With AIassistance,theyobserved
substantialimprovementsofcontouringaccuracy
in５ of８ radiation oncologists,as wellas
significantreductionofinterＧobservervariation
(by５４．５％)andcontouringtime(by３９．４％)．
Theimprovementofcontouringaccuracycould
potentiallyhaveapositiveimpactontumor
controlandpatientsurvival．Forfurtherstudy,
they are now planning a prospective,
multicentertrialtoaddressmoreconcreterealＧ
world clinical benefits of AIＧassistance for
tumortarget and organs at risk (OARs)
contouringinNPCpatients．


