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INTRODUCTION RESULTS CONCLUSIONS

Until recently, planning for Ithe Alccuray IfomoTherapy treatment RayStation output factor dstermination Beam model normalization and output factors * The RayS_tatio_n TPS can _ag:curately model_a TomoTh(_erap_y HDA
delivery system (TDS) could only be performed using a treatment o Figure 1: o o .y , TDS and is suitable for clinical use in creating and delivering
planning system (TPS) provided by the same vendor. In this 8 initial factors Histograms of Output verification plans delivering uniform dose to cylindrical targets using modulated TomoTherapy treatment plans
paradigm, TPS commissioning and validation was largely vendor- 71 intermediate step measured-to- delivery were created for several permutations of jaw size and delivery mode. These )
driven, with a universal beam model and well-established tests.! %6 u final faclors galculattgd point were conceptually similar to “TomoPhant” plans employed for this purpose in the legacy » When commissioning a new treatment planning system for a
S5 ose ratios. : : . i .

Recently the RaySearch RayStation TPS became the first third-party - Spread in these TomoTherapy TPS. These plans were dslivered and measured in the Chieese Phantom, delivery system like TomoTherapy, focus can be shifted from

. . o distributions resulting in 25 absolute point dose measurements to evaluate against the TPS model. ifi h inale fiel fil I
option to support the Accuray TomoTherapy HDA (or Radixact) TDS. =g The TPS normalization and outout factors were iteratively undated until the distribution specific concepts such as single field dose profiles and modulated
At present, little guidance exists in the field for clinical use of this TPS 2 Feprecents 2 2= HOIMEiselor SUC OUIPHE ISP WoTs L oreiie Y Lpuaies ~iil IS sy field penumbra agreement to more general and applied metrics

4TDS nairing Thi o Cof Sl 1 uncertainty or of measurement-to-calculated ratios centered about unity across the range of plans P g 9 app
and - pt@nng. is r;etc;]e:is.nated eve opcrjnent. 0 af<:t<:]mm|35|onlng ! l 11 "m"a‘I'O“S in the (Figure 1). Improvement is observed from the initial results using the default factors such as composite output agreement across delivery modes and
ang valGauor approach Mat INCILCes:considersuon of e Uniqus 097 g8 o085 100 4101 toz doa Mo (average ratio 1.019) to the final beam model factors (average ratio 0.996). planar or volumetric analysis of IMRT delivery.
operational characteristics of the TomoTherapy TDS (such as -atio of measured / TPS dose

exclusively IMRT delivery, helical geometry, and MLC design).? + Commissioning using this approach (i.e. by delivery of a limited
number but broad scope set of clinically-relevant treatment sites
Model utilization and delivery accuracy and optimization techniques) resulted in a model that was

straightforward to create and validate in a short amount of time.

AlMS Non-modulated fields are not a clinical delivery mode on TomoTherapy
To convert a “legacy’ TomoTherapy system to exclusively sgSteT(s-Jhe][?f%e some ltrﬁ‘ldi“ma' m?de' ‘l’e”ficaﬁr?” aplpmaczesi""ith 3 Figure 2: Examples of » Ongoing analysis of patient-specific QA has demonstrated that,
these kinds of fields have little practical application here. Instead, the =, | Cheese Phantorn : - g ;
RayStation-based TomoTherapy planning with a clinical finalized model was applied to create a set of nineteen IMRT treatment %2 measurements using despite ﬂ}e limited numb_er of "j"daF'O.” Cases, tme b eam model is
downtime of two weeks X . iy P — $ 1 ion chamber point accurate for treatment sites and optimization techniques not
plans representative of the typical clinical utilization of the TDS. These 8 g bovel and fim licitl lidated duri S id db h
« To create a RayStation beam model, validated using a mixture of spanned varying treatment sites, treatment volumes, dose levels, jaw sizes, 0 b b (t?;iiﬁo?aeéén exp !Cl.t y validaie urlr_lg COMMISSIONIRG &s eviienced by monins
point and volumetric detectors, with measurement approaches and delivery modes. 15 -10 IEC—5X . o_t_ [5 ] 10 15 yeating the whole of clinical use and quality assurance data.
i i i oslition |cm . . .
consistent with the geometry and delivery modes of the TDS « Using the Cheese Phantom, the average difference between ion gﬁ&;:tchehaﬂ?:i?ﬁal
* To characterize the TPS/TDS combination sufficiently to ensure chamber absolute point dose measurements and calculated values was . volume boost. This 1
accurate delivery of plans for typical clinical uses 1%, sampled at various points within the treatment volumes (Figure 2). TV . U0 0. 0 0. .
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therefore represents a

« All calibrated Delta4+ measurements passed gamma analysis using nts
stress test at the limits

institutional IMRT QA standards (3%/3mm), and >50% of measurements
passed with stricter (e.g. 2%/2mm) criteria.

) Establish the RayStation TomoTherapy HDA beam model
TomoTherapy beam modelling begins with a data download s sl ! of the beam model and
from the Accuray database to RayStation. This includes i e J) B St e s s e delivery system.
“golden” beam profiles and machine-specific parameters, all Independent, end-to-end testing using the IROC phantom reported a ratio REFERENCES
either provided or measured by Accuray. of measured-to-expected dose of 0.99.
The user then specifies overall dose normalization (machine
absolute output rate) and jaw-specific relative output factors.
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