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Purpose: To assessthe patient setupuncertainty and internal organmotion usingIGRT
registration data from a TomoTherapy HI-ART system

Methods and Materials: A TomoTherapyHI-ART system(TomoTherapyInc., Madison,
WI, USA) hasbeenin clinical useat our institution for overoneyear.For each fractional
treatment, patientsare scanned and registered to the referenceimage set. Offsets from
registration processes canbe analyzedin terms of a systematiccomponentanda random
component. For eachpatient, the systematic componentcan be calculatedby averaging
offsetsover all treatment fractions; therandomcomponentcan beassessed by evaluating
the standard deviationof offsets over all treatmentfractions. In this work, registration
data from 25 Head/Neck/Central NervousSystem(H&N/CNS) cancerpatients and 25
pelvic cancer patients were analyzed. Total number of patient scans involved is
approximately 1400.

Results: For H&N/CNS cancer patients, the population mean of random offset
componentwas1.4±0.6mm, 1.8±0.5mm and 1.5±0.5mm in medio-lateral (M-L), cranio-
caudal(C-C) and anterio-posterior (A-P) directions. For pelvic cancer patients, results
were4.9±1.7mm, 3.0±1.9mm and 3.5±1.0mm in M-L, C-C and A-P directions.Random
offset componentfor pelvic cancer patientsis larger than thoseof H&N/CNS cancer
patients(p<0.01). In bothcases, randomoffset componentis different in differentspatial
directions (p<0.01). The population mean of systematic offset component in A-P
directionfor pelvic cancer patientsis about6mm.

Conclusions: Largeamount of datafrom IGRT processcanbe used for manypurposes.
Our datafrom patient’s daily registration reconfirmsthatthepatientsetupuncertaintyand
internal organ motion shouldbe different for different tumor sites andspatial directions.
Our dataalsoshows,for TomoTherapyHi-Art system,whensettingup tattoosfor pelvic
cancerpatients, a 5-6mm offset needs to beconsideredin A-P direction.


