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Purpose:  Image-guided radiation therapy (IGRT) can reduce setup error and improve target localization.  The real benefit to the patient must be balanced against the time and cost of IGRT.  The aim of this analysis is to examine the dosimetric significance after daily shifts using image guidance.


Methodology:  An orthogonal pair (AP and lateral) of localization images were obtained daily prior to treatment of seven head and neck cancer IMRT patients using either an electronic portal imaging device (EPID) or a kV on-board imager (OBI).  Setup procedures are as follows: 1) Alignment with patient skin/aquaplast mask marks; 2) Acquiring orthogonal images; 3) Physician comparison of the DRR with the daily portal images leading to possible shift in three dimensions; 4) Recording these daily shifts.  Post-shift plans for each fraction of IMRT by rigid-body translation were generated based on these recorded daily shifts.  Comparison of the post-shift plan with the original plan demonstrates the dosimetric impact of the daily shifts.


Results:  Seven head and neck IMRT patients were examined.  The largest shift variation was in the AP direction.  The standard deviation of the AP shift ranged from 1 to 3 mm.  The largest shift recorded was 8 mm in the AP direction.  Dose redistribution in our post-shift plans did not modify the GTV coverage but did significantly affect the dose to organs at risk.  For example, if no daily shifts were made, the maximum spinal cord dose (summation from all the post-shift plans throughout the treatment course) would have been 47.7 Gy instead of 43.3 Gy as originally planned.


Conclusions:  Daily shifts using portal imaging reduce inter-fractional dosimetric variation in head and neck patients.  The greatest benefit from the use of IGRT was in limiting dose to the spinal cord.
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