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Purpose: Thepurposeof this studyis to optimizethetreatmentplanningparametersfor
spinalradiosurgeryfor maximal target coverageandspinalcordsparing.
Materials and methods: A total of 5 spinalradiosurgery patientswith lesionsin various
locations wererandomlyselected for thestudy.Thetarget volumeincludedtheentire
vertebralbodyof theinvolved spine. The spinal cordat thesamelevel of thetarget,plus
6 mm superiorandinferior to thetarget border,wasdelineatedastheorganat risk
(OAR). Thenormaltissue12mm outsidethetarget wasautomatically consideredasan
OAR. Dosewasprescribed at 90%isodoseline. ExactlysameDVH pre-settingwasused
for theinversetreatment planningfor each patient andeach plan.Treatmentplanning was
comparedfor different beamsetups(posterioror all-direction), beamnumbers(5-9), and
grid/beamletsizes.Thepercentagecord doseat 10%volume(D10),dose coverage
(V90),andequivalentuniform doses (EUD) of thetargetand thecord were calculated
from theDVH for each plan. Theendpointswere theratiosof D10 toV90 (D10/V90)
andEUDcordto EUDtarget (EUDc/EUDt).
Results: TheD10/V90 valuewas45±4% versus48±4% for posterior versusall -direction
9-beamsetups.Theposteriorsetup was significantly better. TheD10/V90valuewas
48±4%,47±4%,45±4%,45±4% and 45±4% for 5, 6, 7, 8, and9 beamsrespectively.
Both theD10/V90 andEUDc/EUDt valuestendedto improvewith increasingnumberof
beams.However,theimprovementwasminimal whenthebeamnumberwasmore than
7. Thesevaluesalsoimproved with decreasing grid and beamletsizes.D10/V90 was
40±4% versus58±10%for 2mmversus4mmgrid/beamlets.
Conclusion: The7-9 beamplanswith posterior setup andsmallestgrid/beamletsizeare
associatedwith theoptimal plan for spinal radiosurgery.


