
Purpose 
• The study aims to compare the performance of 8 different commercial DL-based AS solutions for H&N on CT images. 

 
Mat&Methods 

• Data: 20 HN patients. 
• AI solutions: MiradaDLCExpert,  MVision , RayStation, ART-Plan, Syngo.Via, Limbus, MIM, AutoContour. 
• OARs: brainstem, oral cavity, spinal canal, parotid glands, mandible, optic nerves, eyes, and submandibular glands. 
• Manual contours: done by 5 rad Oncs . 
• Geometric evaluation: DICE and HD95%. 
• Dosimetric impact: by projecting the reference treatment plan (optimized using manual reference contours) onto the autocontours and comparing 

DVH points. 
• Statistical investigation of relation between geometric results and dosimetric differences. 

 
Results 

• The mean vDSC values exceeded 0.8 across almost all structures and solutions. 
• TheraPanacea had the highest vDICE results for all the OARs except Oral Cavity (with highest DICE was for syngo.via and MVision). 
• Dosimetric differences had  very few strong corellations with geometric indices, and in particular for organs located closer to the target volumes. 

 
Conclusion 

•All commercial solution provided satisfying geometric results, however since a weak correlation with dosimetric impact, case specific manual 
correction and approval by a rad onc are still required. 
 

•Leading performance vs. other commercial solutions as a result of High geometric accuracy across OARs. 
Achieving the highest DICE for most OARs, demonstrating competitive performance among 8 evaluated tools. 
ART-Plan is among the solutions achieving mean DICE scores > 0.8 for most structures in Head and neck cancer. 
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Purpose 
• Manual delineation of organs-at-risk (OARs) for cervical brachytherapy is labor intensive, time consuming, and 

subject to inter-observer variability. 

 
Mat&Methods 

• Structures: Bladder, rectum, sigmoid, bowel. 
• Training N=327 MR T2 images with varied brachytherapy applicators (Vienna, Geneva, Ring, Venezia or 

personalized mold) from a single center in Europe. 
• Testing N=42 patients from 2 centers (EU and US). 
• Evaluation Metric : DICE, and HD95 & qualitative evaluation from 2 rad Oncs. 

 
Results 

• DSC: Bladder = 0.9, Rectum= 0.86, Sigmoid = 0.75, bowel = 0.8. 
• Clinical acceptability after Physicis Review (with minor corrections):  

• Bladder 94%, Rectum 100%, Sigmod 86% and Bowel 92%. 

 
Conclusion 

• This tool may shorten the critical gap between MRI acquisition and treatment delivery, optimizing the most 
time intensive step of the treatment workflow. 

 
• High geometric accuracy and clinical acceptability across datasets and applicator types. 

The AI tool achieves strong performance for OAR delineation in Cervical cancer Brachytherapy, with DSC up to 
0.9 and clinical acceptability rates up to 100% after minor corrections. (Trained on diverse MRI data and 
validated on independent multicenter cohorts, showing consistent results across different clinical settings.) 

• Reduces a critical workflow bottleneck. 
Automates a labor-intensive step, helping shorten the time between MRI acquisition and treatment delivery. 
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Quantitative metrics (Manual vs AI contours)   

Qualitative 
Evaluation 
of the AI 

Contours   

Combined Datasets  Dataset 1 (N=25)  Dataset 2 (N=17)  

OAR   Mean 
DSC   

Mean 
HD95 
(mm)   

Mean DSC   
Mean 
HD95 
(mm)   

Mean DSC   
Mean 
HD95 
(mm)   

Mean 
(A%+B%)    

Bladder   
0.9±0.04  4.4±4.0  0.91±0.1  4.8±4.8  0.9±0.1  4.2±3.5  94%   

Rectum   
0.86±0.1  7.2±7.7  0.85±0.1  8.5±8.1  0.86±0.1  6.2±7.5  100%   

Sigmoid   
0.75±0.1  29.7±26.8  0.79±0.1  28.3±31.3  0.72±0.2  30.6±23.9  86%   

Bowel   
0.8±0.1  22.8±19.2  0.83±0.1  21.9±24.3  0.78±0.1  23.3±15.4  92%  

Table 1: Quantitative and qualitative evaluation results​​. 
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Purpose 
• To clinically validate a DL based automated planning (AP) pipeline solution for localized prostate (36.25 Gy / 5 fx). 

 

Mat&Methods 
• The AP pipeline was trained on 138 VMAT manual plans. 
• Clinical validation was done on 20 patients from 2 centers in the following configuration:  

• 11 plans VersaHD with Agility MLC with Raystation TPS. 
• 9 plans TrueBeam with HDMLC with Eclipse TPS. 
• Quantiative evaluation was done between Manual and AP plans based on GETUC criteria. 
• Qualitative review was done by 3 senior Rad Oncs. 
• A subset of cases underwent patient specific plan QA measurements. 

 

Results 
• The full AP process required approximately 10 minutes. 
• AP plans demonstrated superior target coverage compared to MPs. 
• During physician review, the mean normalization adjustment was 2.9±1.9%, balancing CTV coverage and rectal sparing. 
• All AP plans except one (minor sigmoid deviation) were considered clinically acceptable.  
• Patient-specific QA confirmed excellent deliverability, with gamma pass rates above 99% (3%/2mm). 

 

Conclusion 
• The proposed AP pipeline enables fast, consistent, and clinically acceptable VMAT plan generation for ultra-

hypofractionated prostate radiotherapy across different TPS and linac models. 
• Integration of MRI-based urethral delineation is expected to further enhance OAR sparing. 

 
• Fast generation of clinically acceptable VMAT plans. 

The automated pipeline produces plans in ~10 minutes (≈20 minutes including review) for Prostate cancer Radiotherapy, 
with nearly all plans deemed clinically acceptable.  

• Improved target coverage with consistent plan quality. 
Demonstrates superior CTV coverage compared to manual plans, achieving target coverage in 20/20 cases under 
standardized criteria.  

• Robust and clinically deliverable across systems. 
Validated across multiple TPS and linac models, with patient-specific QA confirming high deliverability (gamma pass 
rates >99%). 
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Structure   Dose Criteria  Manual Plans 
(mean + SD)  

SmartPlan Plans  
(mean + SD)   

PTV   D95% ≥ 34.4 Gy   35.48 ± 0.49   36.77 ± 0.18 *   

   Dmax ≤ 120 %   37.93 ± 1.02   38.95 ± 0.71    

CTV   D99% ≥ 36.25 Gy   35.98 ± 0.67   38.95 ± 0.71 *   

Rectum   D50% < 8.1 Gy   9.49 ± 2.62   10.22 ± 1.69    

   D20% < 29 Gy   19.19 ± 3.11   18.96 ± 2.7   

   D1cc < 36.00 Gy   35.63 ± 0.67   37.41 ± 0.93 *   

Bladder   D40% < 18.1 Gy   5.1 ± 4.2   6.59 ± 5.01 *   

   D10% < 36.25 Gy   20.68 ± 6.68   22.32 ± 7.37    

Left Femoral Head   D5% < 14.5 Gy   11.74 ± 1.52   11.96 ± 1.72   

Right Femoral Head   D5% < 14.5 Gy   11.87 ± 1.49   11.71 ± 1.55  

Table 1: Quantitative results Manual vs AutoPlan doses; with * are marked the statistically 
significant differences . 
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Purpose 
• To evaluate generalization from the vendor-trained 36.25 Gy/5 regimen to the local 40 Gy/5 standard at UPENN 

hospital. 
 

Mat&Methods 
• Nr of patients: 23 treated on Halcyon Machine. 
• Model training:  prescription 36.25 Gy/5fx without urethra sparing. 
• Quantitative criteira : institutional SBRT constraints including urethra sparing, bladder wall, rectal wall , femoral heads 

and penile bulb.  
 

Results 
• The AI plans were generated in less than 10 min and consistently used 2 arcs and less MUs, while the manual plans 

balistics varied between 2 and 3 VMAT arcs. 
• The AI plans  generalized to 40Gy regimen only through normalization, preserving target coverage and favorable doses 

to most of OARs. 
• Constraints deviations were in structures not included in the model training: Urethra D0.035 cc limit at 40 Gy by a mean 

of ~101 cGy. 
 

Conclusion 
• SmartPlan produced clinically competitive plans with successful generalization across institutional practice variations, 

demonstrating improved planning efficiency. Two targeted areas for improvement have been identified: The integration 
of MR-based urethral contours into the planning workflow, and vendor model updates that explicitly optimize urethral 
constraints. 

 
• Improves planning efficiency and consistency. 

Generating high-quality SBRT plans in <10 minutes with standardized delivery and fewer monitor units. 
• Enables use across institutional practices. 

Demonstrating successful generalization from 36.25 Gy/5 to 40 Gy/5 while preserving target coverage. 
• Supports clinical implementation with minimal customization. 

Achieving high constraint adherence (~93.5%) and identifying clear, addressable areas for improvement. 
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Purpose 
• To test a commercially available, fully automated, end-to-end VMAT treatment planning pipeline for prostate 

radiotherapy on the Halcyon system, across multiple indications (6 dose prescriptions). 

 
Mat&Methods 

• Machine learning models were trained using data from multiple institutions in Europe. 
• External validation was conducted on 30 patients across six different regimens, ranging from normo-fractionated to ultra-

hypofractionated schedules ( Configuration: 2 arc balistic for all the VMAT AP plans). 
• Quantitaive evaluation was done comparing AP doses vs the manual plans. 
• Qualitative review was done by one senior Rad Onc. 
• A subset of plans underwent planQA measurements. 

 
Results 

• AP plans were created within 10–20 minutes, including TPS export and dose calculation. 
• Using only two arcs, the AP pipeline consistently produced high-quality results, whereas clinical practice often employs 

additional arcs to meet objectives. 
• 29/ 30 AP plans were deemed clinically acceptable; one was rejected due to a hotspot.  
• Excellent deliverability with gamma pass rates >99% (3%/3 mm) and >95% (2%/2 mm). 

 
Conclusion 

• This study demonstrates the feasibility of a fully automated planning pipeline that generates high-quality, machine-
deliverable VMAT plans for prostate cancer on the Halcyon system,with minimal human intervention. 

 
• Delivers ready-to-treat VMAT plans, significantly reducing planning time and enabling a streamlined, low-touch workflow. 

10-20 minutes for the plan generation & 10 minutes for plan review by physician total ~20–30 minutes. 
• Ensures consistent, high-quality plans across multiple prescriptions. 

With 29/30 cases clinically acceptable and comparable to manual planning. 
• Produces machine-deliverable treatments with high reliability. 

Demonstrating excellent QA results (>99% gamma pass) using a standardized two-arc approach. 
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Number of plans that met the mandatory quantitative critera 

Manual Planning  AutoPlanning   

Prescription  PTV criteria  OAR criteria  PTV criteria  OAR criteria  

80 Gy SV in 40 Fx    8/8  8/8  8/8  8/8  

80 Gy LN in 40 Fx    8/8  8/8  8/8  8/8  

76 Gy in 38 Fx    4/4  4/4  4/4  4/4  

74 Gy in 37 Fx     2/2  2/2  2/2  2/2  

60 Gy in 20 Fx    3/4  4/4  4/4  4/4  

36.25 Gy in 5 fx  4/4  4/4  4/4  4/4  

Overall 30 cases   29/30  30/30  30/30  30/30  

Table 1: Comparison of manual vs autoplanning in terms of number of cases that met the 
protocol criteria for each prescription. 
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