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Purpose:
To enable a prospectiveuser in proton therapyto estimatethemostlikely distribution of modulation wheelsthatwill be neededbased
on energy rangeandtumorlocation.

Method and Materials:
In protontherapy,a modulation wheelcanbeusedto createa spreadout a Braggpeak(SOBP). Thirteen modulationwheelsranging
from 2.6cm to 16.4cm SOBPin waterat nearly 1.0cmincrements wereconsidered. Datafrom 622treatmentfields wasexamined.
Thedata wasanalyzedbasedon tumorlocation(prostates,cranial,andextracranial omitting prostates) andenergy(low energy (86-
128MeV), mediumenergy (129-171MeV), andhigh energy (172-205MeV).)

Results:
Overall, themostcommonly usedmodulation wheels arethe10cm,9cm,and8cmwheels accountingfor 27%, 18%,and13%
respectively.

For prostatesmodulation wheels between8.1cmand11cmareused mostwith 41%of prostate patients usingthe10cmwheel. Cranial
patientsuseeachwheel between4.1cmand10cm, excluding7.1cm, between11%and14%of the time. Extracranial cases were
treatedmostfrequently with modulation wheels 16.4cm,10cm, and8.1cm, which accountedfor 22%,18%,and14% of cases
respectively.

For low energy,themodulationwheelsbetween4.1cmand6cmareeachusedfor 15-16%of treatedfields.For medium energy fields,
with theexception of 7.1cm, themodulationwheels between5.1cmand 10cmwereeachused10%-17%of thetime. 41%of high
energyfields aretreatedwith a 10cmmodulation wheel.

Conclusions:
The8.1cm,9cm, and10cm modulationwheels are mostcommonly used, comprising57%of all fields. High energyfields,aswell as
theprostateandextracranial fields,primarily requiremodulation from 8.1cm andhigher. Mediumenergy fields mostly usethewheels
between5.1cmand 10cm. Low energy andcranial treatments mostoftenusethe modulation wheelsfrom 10cmandlower.


