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Radiotherapy & Oncology (the Green Journal) and The Lancet Oncology are
once again joining forces for ESTRO 2026. The top research submitted for
the congress will be featured in a special Green Journal - The Lancet
Oncology joint session and could be published in either journal.
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Purpose/Objective (read-only)

Ultra-hypofractionated radiotherapy is an established treatment for localized prostate cancer [1].
This study aimed to clinically validate an automated planning (AP) pipeline combining deep
learning-based dose prediction with dose mimicking to efficiently generate high-quality, clinically
acceptable VMAT plans.

Material/Methods (read-only)

The AP workflow was trained on 138 manually generated VMAT plans (dose prescription: 36.25
Gy in 5 fractions). Clinical validation was conducted on 20 patients from two European centers.
Using planning CTs and validated target and OAR contours, the AP pipeline automatically
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A quantitative comparison between AP and manual plans (MP) was done following GETUG
recommendations [1], with all AP plans normalized to 100% CTV coverage. Statistical analysis
was performed using the Wilcoxon rank test. Three senior radiation oncologists (two European,
one US) performed independent qualitative evaluation, with freedom to adjust normalization and
assess overall clinical acceptability. A subset of cases underwent patient-specific QA to confirm
deliverability.

Results (read-only)

The full AP process required approximately 10 minutes, including dose calculations. With an
additional ~10 minutes for physician review, clinically ready plans were available within ~20
minutes. AP plans demonstrated superior target coverage compared to MPs (Table 1), achieving
CTV coverage in 20/20 cases versus 9/20 for MPs (p<0.001). MPs showed slightly improved
rectum D1cc performance (criteria met in 11/20 vs 1/20, p<0.0001). After normalization
adjustments, all AP plans except one (minor sigmoid deviation) were considered clinically
acceptable. The mean normalization adjustment was 2.911.9%, balancing CTV coverage and
rectal sparing. Suboptimal bladder or rectum preparation was noted in three cases but did not
compromise plan quality. Patient-specific QA confirmed excellent deliverability, with gamma pass
rates above 99% (3%/2mm).

Stetirs Dose criteria Manual Plans SmartPlan Plans
(mean + SD) (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 <36.00Gy 35.63+0.67 37.41+0.93*
Bladder D40% < 18.1 Gy 51+4.2 6.59+5.01*
D10% < 36.25Gy 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+1.65

Table 1. Quantitative results Manual vs AutoPlan doses; with * are marked the statistically

significant differences
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models. Integration of MRI-based urethral delineation is expected to further enhance OAR
sparing. These results support clinical implementation and further expansion to additional
platforms such as Halcyon machine.
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