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Background :

Targets:

Speaker:

New Quantitative Imaging Markers to Predict Breast Cancer Risk in Women

• Develop new image feature analysis-based cancer risk prediction model
• New risk model that takes prior screenings into account
• New model for short-term individualized screening recommendations (e.g., 6 months to 5years)

• Maxine Tan, PhD, Monash University Malaysia

• Breast cancer: Most common cancer in women
• Early detection methods can improve overall survival
• Current risk assessment models do not accurately predict individualrisk
• Radiographic image features in mammograms change as suspiciousbreast abnormalities develop

Example of segmented fibro-glandulartissue volume on a BIRADS D digitalmammogram
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Project Budget:

Project Members :

Project Duration :

New Quantitative Imaging Markers to Predict Breast Cancer Risk in Women

Maxine Tan, PhD,MonashUniversity,Malaysia

Hwee Kuan Lee,PhD,A*STAR,Singapore

Kartini Rahmat,MD,University ofMalaya,Malaysia

• 23 months

• USD 29,510
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Dataset compilation: EMBED and CSAW datasets
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Proposed new TRINet cancer risk prediction model
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Proposed new Time-decay (TD) attention mechanisms

TD-SHIFT attention block

TD-NL attention block
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Proposed new RADMIL method

Radiomics and deep learning feature-based multiple instance learning(RADMIL) method combined withlateral attention
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Proposed new Cancer forecast network with time-interval embeddings

Additive hazard layer withtime-interval screeningembeddings. The deep learningfeatures,m are combined withradiomic features, r by ourlateral-attentive AMIL basedmethod. Then, the resultingfeature embedding x is addedwith the screening time-interval t embedding, to forman additive hazard for futurecancer risk prediction
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R&D results: Detailed dataset demographics

Except for age, no significantdifferences between cancer andcontrol cases in both datasets
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R&D results: RADMIL with lateral attention & Time embedding results
Table 3: AUC results with 95 % CIs for the integration of radiomic features usingdifferent combination methods

Table 4: AUC results with 95 % CIs of risk prediction using an additive hazard layer andadditive hazard layer combined with time embeddings
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R&D results: Ablation studies & SOTA comparisons
Table 5: Ablation study results compilation of incorporating new additions to our model.

Table 6: Comparison of AUC results with 95% CIs and C-indices with other SOTA methods
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Scientific Contribution: Journal paper publication

No: Paper title: Author names Affiliations Journal name: The publisher ofthe Journal The volumenumber and Pages

1
A new time-decayradiomics integratednetwork (TRINet) forbreast cancer riskprediction

Hong HuiYeoh, FredrikStrand,RaphaëlPhan, KartiniRahmat,Maxine Tan

MonashUniversityMalaysia,KarolinskaInstitute,University ofMalaya

MedicalImageAnalysis, ISI:Q1, IF: 11.8
Elsevier 2026, Vol.107, Pages103829

Published Journal Paper:
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Scientific Contribution: Journal paper submission

No: Paper title: Author names Affiliations Journal name: The publisher ofthe Journal The volumenumber and Pages

1

A multi-radiomics deeplearning based breastcancer risk predictionmodel using sequentialmammographic imageswith image attentionand bilateralasymmetry refinement

Hong HuiYeoh, AndreaLiew,RaphaëlPhan, FredrikStrand,KartiniRahmat,Tuong LinhNguyen, JohnL. Hopper,Maxine Tan

MonashUniversityMalaysia,KarolinskaInstitute,University ofMalaya, TheUniversity ofMelbourne

Physics inMedicine andBiology, ISI:Q1, IF: 3.4
Elsevier Under review,Moderaterevision

Submitted Journal Paper:
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Societal Impact

• Breakthrough towards early cancer detection
• Risk assessment model for individualized risk
• Personalized screening recommendations for women
• Reduced patient mortality rates
• Reduced false-positives, over-diagnosis, and high healthcare costs through unnecessarybiopsies, etc.

Societal impact of project:
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Conclusions

• Using time-decay attention-based screenings improves risk prediction performance
• New RADMIL method effectively combines radiomic and deep learning features overdifferent views
• New time embedding layer allows the model to account for the timing of previousscreenings, improving future cancer risk prediction
• Using 2 comprehensive public databases (8,528 patients from American EMBED dataset and8,723 patients from Swedish CSAW dataset), new risk model outperforms state-of-the-artmethods in literature

Conclusions:
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Future Work

Future work:
• Only able to test on two public datasets of American (EMBED) and Swedish (CSAW)populations, which may limit generalizability
• Need for broader clinical testing and validation on more diverse patient datasets in thefuture
• If possible, perform clinical testing on model’s utility and impact in assisting radiologists


