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Results

Conclusion

Fallback (FB) planning is an automated planning
function in RayStation treatment planning system
(RaySearch Laboratories AB, Stockholm, Sweden),
which mimics the dose distribution and dose volume
histogram (DVH) of a baseline plan to quickly create a
new plan using another modality (photon vs. proton),
treatment technique (3D vs. VMAT), treatment
machine (Varian vs. Elekta), and beam energy (6 vs.
10 MV). The auto-plan can be post-processed in
standard optimization to achieve optimal results.

On average, a FB plan could be generated and post-processed in half an hour; less than half of the time needed
for a fresh VMAT plan with MCO. Plan quality was evaluated based on dose distribution to the target volume.
Nine of ten plans required post processing in standard optimization after automated FB plan generation to reduce
hotspots, increase target coverage and make the dose distribution more conformal around the target volume
(Figure 1).

10 MV VMAT plans can be generated using
automated FB planning with manual post
processing from 6 MV VMAT in RayStation.
Despite slightly lower target coverage and subtle
organ dose increase, all FB plans were clinically
acceptable, making it a convenient option for our
clinic to treat VMAT using 10 MV when 6 MV is
not available.

The objective of this study is to evaluate the feasibility
and effectiveness of the FB feature for energy switch.
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Materials and Methods
Treatment plans of ten prostate cancer patients treated
with a simultaneous integrated boost (SIB) to a total
dose of 7000 cGy were obtained. Fallback plans using
10 MV were created in RayStation 8A SP1 for all
patients treated by 6 MV VMAT on an Elekta Infinity
linear accelerator with Agility MLC. All patients were
treated SIB in 28 fractions, 7000 cGy to the planning
target volume (PTV) expanded from prostate
(PTV_7000) and 5040 cGy to PTV expanded from
prostate + seminal vesicles (PTV_5040).
FB protocols were created for single and dual arc
prostate VMAT plans. The protocol workflow uses the
nominal plans isocenter by default and mimics the DVH
and optimization parameters of the nominal plan to the
FB plan. Beam angles of prostate VMAT plans are then
set, and a protocol plan is saved under Fallback Protocol
Management. FB plans were compared to the original
plans for target coverage goals to the PTV_7000 and
normal organ dose constraints of the bladder, rectum and
penile bulb based on DVHs. The time it took for each 10
MV FB plan to be generated and post-processed in
standard optimization was recorded.

Figure 1. Comparison of dose distribution of the 6 MV original plan and 10 MV
fallback plan. (A.) Dose distribution of the original plan to 70 Gy (B.) Dose
distribution of the fallback plan to 70 Gy (C.) Dose distribution of the post-processed
fallback plan to 70 Gy.

• Compared to the 6 MV clinical plans, the 10 MV FB plans met the clinical goal of V68.6 > 95% for
PTV_7000 (97.6% vs 96.1%)
• The V70 of PTV_7000 was lower in the 10-MV FB plans (95.3% vs 92.9%)
• Organ doses were slightly higher in the FB plans, but all remained well below their clinical goals, for
example:
• The bladder V66 and V55 were 6.7% and 13.6%, respectively, both well below the 15% and 25%
threshold
• The rectum V66 and V53 were 2.9% and 10.5%, also below the 10% and 20% threshold
• The mean dose to penile bulb was 10.2 Gy, well below the goal of 45 Gy

•

Bodensteiner, D. Raystation: External beam treatment planning system. Med. Dosim.
2018; 43: pp. 168-176

•

Zhang, X; Penagaricano, J; Narayanasamy, G; et al. Helical tomotherapy to LINAC
plan conversion utilizing RayStation Fallback planning. J Appl Clin Med Phys.
2017; 18: pp. 178-185

•

Bartolucci, L; Robilliard, M; Caneva- Losa, S; et al. Validation of
RayStation Fallback Planning Dose-Mimicking Algorithm. Available from:
https://www.researchgate.net/publication/318373322_EP1530_Validation_of_RayStation_Fallback_Planning_dose-mimicking_algorithm
[accessed Oct 12 2018]

•

Hussein, M; Aldridge, S; Urbano, G; et al. The effect of 6 and 15 MV on intensitymodulated radiation therapy prostate cancer treatment: plan evaluation, tumor control
probability and normal tissue complication probability analysis, and the theoretical
risk of secondary induced malignancies. Br J Radiol. 2012; 85: pp. 423-432

•

Howell, R; Ferenci, M; Hertel, N; et al. Investigation of secondary neutron dose for
18 MV dynamic MLC IMRT delivery. Med Phys. 2005; 32: pp. 786-793

•

Howell, R; Ferenci, M; Hertel, N; et al. Measurements of secondary neutron dose
from 15 MV and 18 MV IMRT. Radiat Prot Dosimetry. 2005; 115: pp. 508-512

•

Mattes, D; Tai, C; Lee, A; et al. Original report: The dosimetric effects of photon
energy on the quality of prostate volumetric modulated arc therapy. Practical
Radiation Oncology. 2014; 4(1): pp. 39-44

•

McGarry, C.K.; Bokrantz, R; O’Sullivan, J; et al. Advantages and limitations of
navigation-based multicriteria optimization (MCO) for localized prostate cancer
IMRT planning. Med. Dosim. 2014; 39: pp. 205-211

•

Chen, H; Craft, D.L.; Gierga, D.P. Multicriteria optimization informed VMAT
planning. Med Dosim. 2014; 39: pp. 64-73

•

Berry, S.L; Boczkowski, A; Ma, R; et al. Interobserver variability in radiation
therapy plan output: Results of a single-institution study. Pract Radiat Oncol. 2016;
6: pp. 442-449

