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Purpose: To investigatethe variation in target coverage, normal tissue dosimetry, andtreatment planning
statistics for pediatric sarcoma patientstreatedwith external-beamradiationtherapy(EBRT) and developa
baselinefor future comparison of new methods andmodalities suchasprotonandintensity-modulated arc
therapy.

Methods: From January2003 to July 2005,66 pediatricpatients(1.4-21.6 years old, median11.6) with
soft-tissueand bone sarcomaswereprospectively treatedon an institutional phase II protocol using EBRT
that included forward plannedmulti-segment3-dimensionalconformal (FPMS-RT) or inverse-planned
intensity-modulatedradiationtherapy (IMRT) with or without low-dose-ratebrachytherapy.

Results: Beamarrangement consistedof 2-field (11%),multifield coplanar(49%),andnoncoplanar(40%).
Fieldsper fraction averaged7 (2-19) utilizing 6MV (88%) and6/15MV (12%) photons.MU per fraction
averaged 333 (252 for FPMS-RT and 478 for IMRT). PTV rangedfrom 35 cm3 to 4657 cm3. Total
delivered radiation dosesrangedfrom 41.4Gy to 70.2Gy (median,50.4Gy). Beamdelivery time for each
fraction (including inter-field beam-off) averaged 9 minutes (5.2 minutesnon-IMRT, 17 minutesIMRT
with a range of 7-45 minutes). MedianPTV D95 and V95 were, respectively, 93.4%of the prescribeddose
and94.6%of the target volume for theinitial phaseand 97.8%and 99.2% for a reducedvolumephase.The
spinalcord doseexceeded45 Gy andwaslimited to 52 Gy (<1 c.c.) in 13 out of 36 patientsdueto tumor
involvementor targetvolumeproximity (spinal cord tumors).

Conclusions: Improvementsin conformity and dosegradientwith current methodsare still requiredfor
challenging paraspinaland head and neck cases. In general, critical organ constraints compromise the
delivery of intended high doseto the plannedtarget; however, the inability to achieve CTV coverage
(V95>95%) for somepatientsdoesnot appearto resultin significant risk of earlylocal recurrence.


