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Functional Imagingof theLung for Radiotherapy TreatmentPlanning

ThomasGuerrero,M.D., Ph.D., University of Texas M. D. AndersonCancerCenter

Deliveryof radiotherapy throughhypoperfusedpulmonary regionsfor lung cancer
treatmenthasbeenshownto resultin lesspulmonaryinjury in a single prospective trial.
This finding suggestsa strategy for image-guided radiotherapyutilizing physiological
imagesin radiotherapytreatmentplanningfor image guidanceto avoidtheirradiationof
highly functionalregionsandminimizetheinjury and/orfunctionlossfollowing thoracic
radiotherapy.Patientsmay have inhomogeneouslung function distributiondueto tumor
invasionof theairwayand vascular structuresand/orpreexisting pulmonary diseases.
Imaging studieshavefound theprevalenceof these hypoperfusedregionsadjacentto the
primary tumorfrom 43 to 74%in non-smallcell lung cancercases. However, the current
thoracic treatmentplanning practice hasbeenprimarily basedon usinganatomical
information from thetreatment planningcomputedtomography (CT). Therefore, the
non-uniform distributionof regionalfunctionof normallung tissue hasnot been
consideredin theprocessof treatmentplanning. Imaging modalities thathavebeen
reported in treatment planningstudies to provideimageguidanceto identify thehighly
functionalregionsincludesinglephotonemissioncomputedtomographyperfusion, 3He
hyperpolarizedgasmagnetic resonance ventilation,and4D CT derivedventilation
imaging. No prospective studiesdemonstratingimprovementin outcomeusingthese
modalitiesfor functionalimage-guided radiotherapyhave yet beenreported. Strategies to
incorporatefunctional imageguidanceincludeidentification of highly functionalregions
by anexpert for avoidance, automatedsegmentationof pulmonary regionswith the
highest functionfor avoidance, andoptimizationof functional metricsincludingthedose
functionhistogram.

This lecturewill provideanoverviewof thephysiologicoriginsof thefunctional imaging
methods,post-acquisitionprocessing,andstrategiesto integrated functionalimaginginto
thoracic treatmentplanning.

Educational Objectives:
1. Understandclinical basisfor theuseof functional imagingfor treatmentplanning
2. Surveythefunctionalimaging modalitieswhich maybe utilized for image-guidance.
3. Review strategiesto integratedfunctionalimaginginto thoracictreatmentplanning.


