13/11/2025 10:56 Oxford Abstracts

-{)/ ESTRO 2026 Help v ja l.colombo@therapanacea....

ESTRO 15-19 May 2026
2 0 26 Stockholm, Swet

CONTINUE

Submission ID
3813

Author approval (read-only)

| confirm that this abstract has been approved by all authors.

Accuracy of the abstract (read-only)

| accept responsibility for the accuracy of the abstract. | understand that no changes
to the abstract text are possible after the submission deadline of 12 November 2025
(23h59 CET).

Author list (read-only)

| confirm that all authors contributing to the abstract are properly included in the
author list. | understand that no changes to the author list are possible after the 1
February 2026.

Abstract presentation (read-only)

| certify that, if the abstract is selected, the information reported is for the exclusive
presentation in the scientific programme and will not be presented at any
commercially-sponsored satellite symposia during the congress.

https://app.oxfordabstracts.com/stages/79425/submissions/1209037/form/view 1/5



13/11/2025 10:56 Oxford Abstracts
.{) ESTRO 2026 l.colombo@therapanacea....

register to attend and present at the congress.

Embargo of abstracts (read-only)

| understand that abstracts are embargoed until 1T month prior to the congress at
which point abstracts are published in the abstract book and online searchable
programme. Should you wish for an abstract to be embargoed until the congress,
please email abstracts@estro.org by 28 February 2026.

Abstract verification (read-only)

| accept to check the abstract overview provided in the submission confirmation
email and ensure all abstract details are correct.

Contact person (read-only)
| accept to be the contact person for all correspondence related to the abstract and to

share relevant information with the co-authors.

Topic (read-only)

Physics: Inter-fraction motion management and daily adaptive radiotherapy

Keywords (read-only)
Synthetic-CT, adaptive, pelvis male
Request for Digital Poster only

| want this abstract to ONLY be considered for a Digital Poster. N.B. | understand that
this abstract will then NOT be considered for a live presentation (Proffered Paper,
Mini-Oral, Poster Discussion).

Abstract title (read-only)

Diffusion-based synthetic-CT generation from pelvis male CBCT
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Purpose/Objective (read-only)

Cone-beam CT (CBCT) imaging is routinely used in radiation therapy for patient positioning, but
its broader clinical application remains limited by suboptimal image quality, spatial resolution,
and field of view. Extending CBCT beyond setup verification could substantially advance adaptive
radiotherapy. Achieving this requires enhanced image fidelity to support accurate organ-at-risk
delineation, precise dose computation, and adaptive treatment replanning. This study presents
and clinically validates an artificial intelligence (Al)-based framework that generates high-quality
synthetic CT (sCT) images directly from CBCT scans. By addressing key CBCT limitations, the
proposed approach demonstrates strong potential to enable fully CBCT-driven adaptive
radiotherapy for pelvic male cancer patients.

Material/Methods (read-only)

Developing a 3D multimodal translation model for medical imaging presents challenges,
including the computational demands of volumetric data, the scarcity of high-quality paired
datasets, and the need to maintain quantitative accuracy for clinical use. To address these, a 3D
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conditioning strategy was employed to ensure anatomical consistency and quantitative reliability
of the generated images. The unsupervised model was trained on approximately 34,000 CT
scans (50% pelvis, 37.5% head and neck, 12.5% thorax) to ensure anatomical diversity, followed
by fine-tuning with 325 pelvic male cancer patients (3,406 paired datasets).

For clinical evaluation, an independent cohort of 20 pelvic male cancer patients treated across
three European cancer centres was selected. Planning CTs were deformably registered to CBCTs
(warped CTs, wCTs) to account for anatomical and positional variations. Treatment plans were
re-optimised and recalculated on both wCTs and sCTs for dosimetric comparison.

Results (read-only)

Median relative differences in dose—volume histogram (DVH) parameters between sCTs and
wCTs were minimal (0.12-0.21% - Table 1), with the largest ditference for D2% (0.21%) and the
lowest for Dmean and D98% (0.12%). Median gamma pass rates reached 99.99% (2%/2 mm) and
100% (3%/3 mm) at a 1% low-dose threshold (Table 2), confirming excellent dosimetric

agreement.
Structure DVH parameter Median relative difference (%)

Dmax [Gy] 0.20

Dmean [Gy] 0.712

D294 [Gy] 0.21

Target volumes D5 [Gy] 0.19

D50% [Gy] 0.13

D95% [Gy] 0.13

D98% [Gy] 0.12

Gamma index 200/ Imm 3%/ Imm
Low dose

IR 104 10% 20% 124 1094 20%
Median 09.99 99.99 100 100 100 100

Conclusion (read-only)

This study demonstrates the feasibility and accuracy of Al-generated sCTs from CBCT images in
pelvic male cancer radiotherapy. The results confirm their potential to enhance adaptive
planning, streamline clinical workflows, and support fully CBCT-based personalised radiotherapy.
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