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Conclusion  
This is the first study to exploit the potential clinical 
benefit of utilizing SPArc based on PBS technique hypo-
fractionation treatment. The promising results might lead 
to the future development and interests in the proton arc 
therapy treatment technique.  
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Purpose or Objective  
RapidPlanTM (RP) is a knowledge-based treatment 
planning tool able to generate optimisation objectives 
based upon a DVH and geometric database of previous 
plans. Multi-Criteria Optimization Dose Trade-Offs (MCO) 
is another tool that provides a set of optimized plans to 
allow exploration of the clinical criteria to choose a plan 
that best fulfils the treatment goals. The purpose of this 
work was to compare two head and neck RP models: one, 
generated with VMAT plans optimized with Multi-criteria 
Optimization (RP_MCO); versus another, generated with 
the same VMAT plans without this optimization 
(RP_Conv). 
Material and Methods  
Two RapidPlan models were generated. For the first 
model (RP_Conv), the dosimetric and geometric data 
from 54 VMAT clinical plans previously administered to 
head and neck cancer patients were used. The plans 

treated two targets at dose levels of 65Gy and 54Gy in 30 
fractions and they were not in the region of optical 
structures. For the second model (RP_MCO), the same 
plans were used but with an extra optimization 
performed on them using the MCO tool to improve the 
dose received by the OARs, focusing primarily on the dose 
received by the parotid glands. Both models were 
generated by training the two PTV targets and 12 OAR 
structures (PRV brainstem, larynx, lenses, optic nerves, 
orbits, parotids, PRV spinal cord, and trachea). The 
selection of the optimization objectives and priorities for 
larynx, parotids and trachea were set to be generated by 
the models, for the rest of the structures these were 
chosen according to the constraints used at our centre. 
Once both models were trained, a comparison between 
both was performed with 10 new patients. Each patient 
was planned with both models. Then, the DVH 
parameters were used to assess and compare OARs and 
PTVs doses, and plan quality. Significance was assessed 
by two-tailed t-test. 
Results  
For 9 out of the 10 patients all the dose constraints were 
met with both models and the remaining one failed to 
meet the PRV Brainstem constraint when using either 
model. The RP_MCO plans showed comparable target 
dose coverage to the ones built with the plans that did 
not use it and also, a significantly improved organ 
sparing. The Parotids reported a mean dose reduction 
range between 2.6 to 7.7 Gy with mean 5.5 Gy (p<0.01) 
and 2.6 to 6.6 Gy with mean 4.8 Gy (p<0.01), for left and 
right respectively; also D50 showed a mean reduction of 
6.7 Gy (range 0.8-12.8 Gy) and 5.6 Gy (range 0.4 -
12.8). When using RP_MCO, the dose to the larynx was 
also reduced on average by 1.18 Gy (p<0.01). The 
remaining OAR doses had negligible differences. D99 was 
only marginally reduced on both PTVs when using 
RP_MCO and all the targets still met the constraints. 
Conclusion  
The resulting plans with both models reflected the 
quality and consistency that RapidPlan provides, 
however, the use of the RapidPlan model built with the 
MCO plans enhanced the quality, reducing further the 
OARs doses while maintaining the PTVs coverage.  
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Purpose or Objective  
Breast cancer is increasingly operated with mastectomy 
and immediate reconstruction followed by radiotherapy 
(RT) despite a higher risk of complication after RT. The 
Danish Breast Cancer Group (DBCG) is starting a 
randomized trial to compare delayed-immediate versus 
delayed reconstruction in relation to time of RT. RT 
planning in these patients is challenging. The aim of this 
work was to reach consensus on chest wall target 
definition and examine pros and cons of different 
treatment techniques. 
Material and Methods  
Consensus on chest wall target delineation was reached 
through email discussion (BVO, LB, CC, PP, OKP). Two 
breast cancer cases with retro-pectoral implant (RPI) 
were delineated accordingly, with CTVp_consensus 
ventral to the implant (fig 1). Other volumes followed 
ESTRO guidelines. CT scans and delineations were sent to 
all Danish RT centres and six international collaborators. 
All were asked to make plans, using their choice of 
treatment technique but no bolus, which prioritized 
target coverage but kept organ-at-risk (OAR) dose 
acceptable and as low as possible. Plans had to be 
clinically feasible. Dose matrices were collected for 
comparison and DVH calculation. Plans were evaluated by 
visual examination of DVH curves and dose distributions.
  

 
 
Results  
In non-locally advanced breast cancer (non-LABC) 
operated with mastectomy and RPI the CTVp_consensus is 
ventral to the implant (subcutaneous lymphatic plexus (S-
LP)). In LABC the CTVp_consensus includes the volume 
both ventral and dorsal to the implant (both S-LP and 
pre-pectoral LP). In total 35 dose plans were made. 
Applied treatment techniques were conformal field-in-
field (FiF), IMRT, VMAT, helicoidal tomotherapy (HT) and 
hybrid plans (combined open fields and VMAT).  The HT 
plan had the highest target coverage, homogeneity and 
conformality, achieving high target coverage with few 
hotspots. Achieving similar dose coverage with other 
techniques caused hotspots (V107% = 5-20%). Generally, 
optimized plans (IMRT, VMAT, hybrid, HT) had better 
target coverage than FiF plans, especially near the skin, 
but some FiF plans achieved equivalent coverage (fig 2). 
In the target volume ventral to the implant all techniques 
could achieve good coverage. For ipsilateral OAR 
optimized plans traded high dose for low dose. This led to 
a small reduction in mean lung dose but an increase of 1-
2 Gy in mean heart dose (MHD). For the contralateral 
breast and lung, the optimized plans increased low dose 
volumes; for both V5Gy went from about 2% to 20%.
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Conclusion  
Consensus on target volume delineation was achieved. All 
tested techniques could achieve good target coverage, 
but FiF plans required multiple subfields for each main 
field. Optimized plans traded high dose for low dose in 
ipsilateral OAR and added low dose volumes on the 
contralateral OAR. MHD was 1-2 Gy higher in the 
optimized plans. In the case of optimized plans, it was 
important to be aware of the trade-off between 
conformality and the location and size of high-dose and 
low-dose regions. 
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Purpose or Objective  
To compare IMRT and VMAT techniques for treatment of 
prostate cancer using a 60Gy in 20 fractions schedule and 
different planning tools provided by Eclipse: RapidPlan, 
Multi-criteria Optimisation Trade-Off Exploration (MCO), 
and a class solution for the IMRT method. The purpose 
was to assess how plans created combining these differ in 
terms of dose to OARs and/or PTV coverage. 
Material and Methods  
A planning study was performed for 10 prostate patients. 
These patients were chosen from a larger sample as they 
had average bladder and rectum volume, thus eliminating 
potential outliers that may affect performance. 
Treatments of 60 Gy in 20 fractions were planned using 
five different methods: A five-field class solution to 

optimise an IMRT plan (IMRT), a RapidPlan model for 
60Gy in 20 fractions for the optimisation of an IMRT plan 
(RP_IMRT), using the same RapidPlan model, the 
optimisation of a VMAT plan (RP_VMAT), and finally, the 
plans that resulted from the RapidPlan optimization both 
VMAT and IMRT were optimised with MCO ( RP_IMRT_MCO 
and RP_VMAT_MCO).  
The dose and fractionation used for prostate treatment 
have been adopted following the Phase 3 CHHiP trial 
results. Constraints for the dose regimen have been set 
according to this trial. All plans were normalised to 
ensure that the target mean was 100%. The OARs doses 
and coverage of PTVs were recorded and their 
differences in DVH parameters were assessed to evaluate 
plan quality.  
Results  
The majority of plans generated using each method were 
clinically acceptable and met the OARs and PTVs 
dosimetric objectives without alteration of the 
optimisation for individual cases. When using RP_IMRT 
and IMRT, two patients failed to meet all the constraints. 
For RP_VMAT and RP_IMRT_MCO, one patient failed to 
meet all the constraints. Finally using RP_VMAT_MCO all 
patients met all the constraints. Although the dose 
coverage for PTVs reported slight variations between the 
different plans, for all of them the constraints were met; 
the best conformity index resulted from RP_VMAT and 
RP_VMAT_MCO. Finally, table 1 summarizes the average 
results obtained for the doses to bladder and rectum. 
  

 
 
Conclusion  
Plans generated using RapidPlan (both VMAT and IMRT) 
gave superior results to IMRT plans generated using the 
class solution and plans generated using MCO enhanced 
the quality, improving the relationship between 
balancing OAR objectives and PTV conformity. However, 
RapidPlan VMAT and RapidPlan IMRT with MCO showed 
comparable plans. Although both RP_VMAT and 
RP_VMAT_MCO gave better OARs sparing than the IMRT 
techniques, they showed a statistically significant 
increase in the dose received by the 3% of the bladder 
volume.  
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Purpose or Objective  
In this work, we evaluated the sensitivity of robust 
proton plans on the number of segmentation levels of the 
CT numbers in a segmented CT. This was done to assess 




