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Purpose: To assessthe interfraction reproducibility of external surrogatesin predicting
lung tumormotion andto compare that with thereliability of thenon-surrogateapproach

Methods: 10 patients with fluoroscopically visible non-operable lung tumors were
studied. Datawereacquired twice for eachpatient,pretreatmentand post 20 fractions.
Chest and abdominal wall surface motion was measuredwith 3D photogrammetryof
retro-reflective skin markers. Simultaneoustime-stampedA/P fluoroscopicimageswere
usedto determinetumor motion in two dimensions. A linear model was formulated to
describetherelationshipbetween thesurfacemarkers and tumormotionandthenapplied
to predict tumor motion during both the first and second visit. Quantification of the
differencebetweenthe predictedandactual tumor positiondemonstrated the surrogate’s
ability to predict tumor motion. This differencedefines the Internal Margins (IM) that
mustbe applied when the surrogate is employed for tracking or gating. Comparisonof
IM’s thus obtainedover a four weekcourse of radiotherapywould give a measureof the
reliability of thesurrogate.

Results: Comparison of surrogate based margins on day1 and day20 indicated that
prediction ability of the surrogate deterioratedduring this time and the required IM’
increased by an averageof 1.27mm. Furthermore,analysis of non-surrogate-based case
showedthat tumor motion amplitude had increased significantly form day1 to day20
requiring an averageincreaseof 1.16mm in theIM’s. Statistical analysis showedthatfor
both casesassuminga 6mm additional marginwould providethedesired tumorcoverage
with a 99% C.L.

Conclusions: Predictivemodelsof motioncan reduce the IM componentof thePTV by
a significant volume, however interfraction reproducibility is poor and the chance of
geometricmiss is high. Our observations of tumor motion variability suggest that static
field margins shouldalsobereassessedover a standardtreatmentcourse.


