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First automation step:
Images loading e contouring

Philips CT Big Bore

Create patient in the 
database with images and 

structures



First automation step
Images loading e contouring
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Second automation step
Planning

Guided Planning Solution

MCO

M-cycle
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Genetic Planning Solution - GPS
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GPS in clinical practice - prostate
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Multi-centre prostate



GPS in clinical practice – Prostate

Clinical Blind Score Dosimetric OAR parameters



GPS in clinical practice - prostate

·  Goal: Validate a single-configuration genetic autoplanning system (GPS) for prostate VMAT across 10 centres.

·  Key results:
• 91% of autoGPS plans were clinically acceptable.
• 69% of acceptable plans were preferred over manual ones.
• Better rectum/bladder sparing with similar PTV coverage.

·  Variability:
• Inter-centre differences linked to protocol mismatch and manual plan quality.
• GPS could help standardize plan quality across centres.
·  Centre H issue: Solved by minor configuration adjustment to match local coverage criteria.

·  Strengths & implications:
• Largest multi-centre autoplanning validation to date.
• Shows potential to reduce workload, improve quality, and avoid centre-specific tuning.

·  Limitations: Small sample per centre and QA checks done only in one centre



GPS 4.2



Benchmark dose
Patient specific optimization function

GPS 4.2



Benchmark dose



1. Generation of a D0 dose grid of the required resolution, the values are given by the 
dose prescribed to the target(s) within the target(s) and zero outside.

2. Generation of a D1 dose grid, the DO dose is evolved applying to each axial plane a 
series of convolutions through symmetrical kernels that take into account the Low-
Gradient Dose Spread component both at mid-range and far-range.

D1[y][x,z] = (D0[y][x,z] * LGDS-MidE[x,z]) * LGDS-FarE[x,z]

3. Generation of a D2 dose grid, the DO dose is evolved outside the target(s) assigning 
to each voxel external to the target(s) the value given by the maximum diffuse value 
searched among all the nearby target voxels:

D2[x,y,x] = max(xT,yT,zT) { D0[xT,yT,zT] x HGDSE[r,rrad]}
Where HGDSE[r,rrad] is the High-Gradient Dose Spread function for a given beam energy E, r is the physical distance 
between the voxel to be filled [x,y,z] and the target voxel [xT,yT,zT], and rrad is the corresponding radiological distance 
calculated as the line integral of the density extracted from the CT associated with the study.

4. Combination of doses D0, D1 e D2 into a dose D defined as:
D[x,y,z] = max (D1 [x,y,z], D2 [x,y,z], D3 [x,y,z])



Benchmark dose

Standard parameters Optimized  parameters



• 24 centres
• 10 patients / centre
• 240 patients

65%

33%

2%

Side

Left Right Bilateral

19%

81%

Boost

YES NO

34%

66%

Supraclavicular LNF

YES NO



• 24 centres
• 10 patients / centre
• 240 patients

52%

13%

4%

31%

Techniques

vmat

tomo-helical
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IMRT-SMLC

(Tomotherapy)
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TPS

RayStation

Pinnacle

Eclipse

Volo

Monaco



Manual Vs Auto

DVH comparison

Clinical 
blind

comparison 
(CBS)

PSQA comparison

Study design
GPS
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Results: CBS1
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Results: DVH comparison
OARs 



Results: DVH comparison
OARs 



Results: PSQA comparison
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GPS in clinical practice - breast



Conclusion multicentre breast

Purpose: Evaluate a multicentre protocol for breast cancer radiotherapy to ensure reproducibility and plan 
quality across institutions.

Main Findings: Good consistency in plan quality among centres despite different TPS and planners.Dose
constraints for target coverage and OAR sparing were largely met. Variability observed in some dosimetric 
parameters, but all within clinically acceptable ranges. Inter-centre Variability:Small differences attributed to 
planner experience, contouring variability, and TPS optimization strategies demonstrates feasibility of 
harmonizing breast cancer RT planning across centres.

Strengths: Multicentre design provides strong evidence for protocol reproducibility. Highlights value of 
shared guidelines and centralized review for quality assurance. 

Limitations: limited number of patients per centre may not capture all sources of variability. Further 
standardization of contouring and plan optimization may further reduce variability.

Implications: Results support implementation of shared planning protocols for clinical trials and cooperative 
studies. Central review and feedback loops are important to maintain consistency over time.



GPS in clinical practice - SBRT



GPS in clinical practice - SBRT



Manual Planning
20 lung SBRT cases (10 peripheral: 60 Gy/5 fx, 10 central: 60 Gy/8 fx).
VMAT (2–4 coplanar arcs, 6 MV FFF), Eclipse v15.6.
D2% ≤ 72 Gy, D98% ≥ 54 Gy, ITV Dmean ≥ 65 Gy.
AAA algorithm, 1.25 mm grid.

Automatic Planning (AP)
Guided Planning System (GPS) in RayStation v12A.
Same machine, arcs, isocenter as MP; CCC algorithm, 1.2 mm grid.

Quality Assurance
SRS MapCHECK + StereoPHAN phantom, 2%/2 mm gamma (≥ 90% pass).

Plan Comparison
DVH metrics, clinician blind review, gamma pass rate, MUs.
Plan quality metrics: Conformation Number, Homogeneity Index, Gradient Index.



GPS in clinical practice - SBRT



Conclusion GPS - SBRT

• Automatic planning (AP) matched or outperformed manual planning (MP) in 
plan quality and consistency for lung SBRT.

• Clinician review confirmed AP plans were clinically acceptable in most cases 
(equal or better in 65%).

• AP reduces inter-planner variability and saves time, serving as a strong 

starting point for planning.AP plans still require review and possible 

refinement before delivery.

• The center now uses GPS autoplanning routinely for lung SBRT and is validating 
it for other tumor sites



Automation in RaySearch
Summary

• GPS may be considered as an advanced starting point for planning

• reduces inter-planner variability, saves time, harmonize optimization 

strategy serving as a strong starting point but require review and 

possible refinement before delivery

GPS autoplanning routinely used in 30 centres across Italian country
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