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ABSTRACT INTRODUCTION DATA SELECTION & PREPROCESSING RESULTS

An nnU-Net-based model was trained Developing robust Al models for « Excluded SBRT 4DCT phases with motion artifacts or lesions >2cm into the diaphragm. - ANOVA analysis showed
using a federated learning framework on radiotherapy requires large and diverse . Lung masks generated using TotalSegmentator v2.11 [3]. significant inter-model differences

datasets from the McGill University Health datasets. These are difficult to share . Voxels >2cm outside the lung mask were set to zero (Figure 1). for all institut_ions.

Centre (MUHC), the Sante Quéebec between institutions due to patient .  Post-hoc paired t-tests showed:
Chaudiére-Appalaches (SQCA), and the confidentiality, IT restrictions, and limited *Applied ignore labels [2] beyond 2cm from labelled GTV(s). - Federated model significantly
Sante Quebec Estrie — Centre Hospitalier local machine learning expertise or outperformed TotalSegmentator
Universitaire de Sherbrooke (SQE-CHUS). resources. Federated learning offers a Raw Scan Segmented Lung 2cm Expansion Preprocessed Scan across the board,

Performance was evaluated on cross- solution by enabling collaborative model
validation and independent test sets using training without exchanging raw data [1].
the DICE similarity coefficient and

compared with institution-specific models Objective: Evaluate the feasibility of
and the public TotalSegmentator and federated training between three
MedSam2 models. institutions by developing a lung GTV
segmentation model for SBRT planning.

- No significant differences
between MedSAM2, federated,
and local models on
Independent test sets.

- Federated model significantly
outperformed MUHC and SQCA
models on cross-validation sets.

- See Figure 2 for SQCA model
performance distributions.

The federated model achieved one of the
highest overall DICE scores while

demonstrating improved generalizability METHODS

across institutions. It consistently
outperformed TotalSegmentator and Model: nnU-Net [2], adapted for

« [nstitution-agnostic analysis
revealed that the federated model

achieved substantially fewer segmentation federated learning Figu_re 1. 4DCT scan reprocessing step. Omitted is the ignore-label around the GTV(s) which is achieved (Tables 1 & 2):
failures. Performance was comparable to applied to the preprocessed scan. - one of the highest DICE scores,
?ﬁ?ﬁi[{%@:{?j{gf:ﬁ dni]cc;qcienls 3?:,[ I}i%i?;‘[lzl d2 Federation: Shared One-Drive for weight with significgnt mprovements

: L. J that exchange after every epoch 12 - - over Iocally-lnferred_ models only
learning can maintain competitive - - on the cross-validation set.
accuracy without the need for centralized . *k - The lowest segmentation failure
data sharing. These findings support Institutions: + rates among the models

- MUHC (215 scans) L0

federated learning as a practical and

scalable framework for collaborative Al - SQCA (210 scans) f)enxfcllcjzgllndga!c(:)::al models inferred
development in radiotherapy. - SQE-CHUS (206 scans) 8- / \ » Federated: 18.5%
N « MedSAM2: 19.4%
- 80-2%.train/test split .6 - = TotalSegmentator: 51.6%
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averaged across all scans. Two-tailed p-values indicate the significance of DICE score difference compared to the local models. DICE < 0.5 indicates the

fraction of the scans that resulted in DICE under 0.5 (poor overlap). * Federated model yielded

comparable to superior
performance to local and public

CONTACT Model DICE Score (u = o) DICE Improvement over Local (u + o) P Data Source(s) DICE <0.5 models.
Federated Model 0.695 * 0.296 +0.011+ 0.083 0.16 All 18.5% » It also showed improved
Ben Coull-Neveu External Model (MUHC) 0.663 + 0.282 - 0.058 + 0128 <0.001 SQCA & SQE-CHUS 20.0% generalizability across institutions.
McGill University External Model (SQCA) 0.591 + 0.308 — 0.050 = 0197 0.022 MUHC & SQE-CHUS 27.7%
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Table 2. DICE scores and improvements over the local models, as reported in Table 1, but inferred on the 7est set.




