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ESTRO-36; May 2017 – final debate 

Hace 8 años… 
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Slide courtesy André Pfob & Peter Dubsky 

• Provide detailed guidance for the multidisciplinary treatment 

team  

• at all stages of the patient journey from diagnosis to surgery and 

irradiation including adjuvant treatments 

• based on high-level clinical evidence when available and expert 
consensus when required 

The Toolbox consortium 
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Toolbox 1: Locoregional after PST 

﻿Dubsky P, et al. Lucerne Toolbox - Breast conservation and axillary management after primary systemic therapy. Lancet Oncology. 2020 
Kaidar-Person O, et al. Toolbox 2 to optimise axillary management. eClinicalMedicine. 2023 

• Inclusion of all main European 

oncology societies and patient 

advocates involved in breast 

cancer treatment: ESSO, 

ESTRO, ESMO, ESO, 

EUROPADONNA, EUSOBI, 

EUBREAST, OPBC 

• Inclusion of key opinion leaders 

from major clinical trial groups: 

ABCSG, EORTC, GBG, IBCSG  
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Toolbox 2: Axillary Management  

﻿DubskyP,  et al. Lucerne Toolbox - Breast conservation and axillary management after primary systemic therapy. Lancet Oncology. 2020 
Kaidar-Person O, et al. Toolbox 2 to optimise axillary management. eClinicalMedicine. 2023 



Slide courtesy André Pfob & Peter Dubsky 

Toolbox 3: The Promises of AI in Oncology ... 
The promises of AI in oncology  

• increase care accessibility 

• increase patient empowerment 

• improve clinical outcomes 

• improve quality of life … 

… for patients AND clinicians  

• provide individualised care 

• increase cost-effectiveness 
﻿Labrique et al. Glob Health 2018; 14:1-8 | ﻿Hosny et al. ﻿Nat Rev Cancer 2018; 18:500-510 | Pfob et al. Ann Surg 2023; 277(1):E144–52  
Basch et al. ﻿JAMA 2017; 318:197-198      | Pfob et al. J Clin Oncology 2022; 40(17):1903–15 
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… and the Reality  

DALL.E DALL.E 

• heterogenous, analogue data in outdated clinical information systems  
• lack of information flow across sectors | lack of patient-centered care 
• lack of automated processes (guideline recommendations, tumorboards) 

Pfob et al: Current landscape of hospital information systems in gynecology and obstetrics in Germany. Arch Gynecol Obstet 2023  
Pfob et al: Status quo and future directions of digitalization in gynecology and obstetrics in Germany. Arch Gynecol Obstet 2023  
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Illustration of position of deep learning (DL) vs machine learning (ML) & AI 
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DELPHI process 

• Rank the importance of 54 knowledge gaps 

 

Consensus conference 

• Discuss and consent trial design to address knowledge gaps 

Slide courtesy André Pfob & Peter Dubsky 

Toolbox 3 – Knowledge gaps in digital breast cancer 
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• WP 1: Diagnostic measures and screening 

• WP 2: Surgery and surgical planning 

• WP 3: Pathology  

• WP 4: Systemic therapy 

• WP 5: Radiation oncology 

• WP 6: Post-primary treatment/ follow-up 

• WP 7: General clinical pathway  

Working Packages  
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Results  
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Overall (112) 

Discipline – no. (%) 

Gynaecologist 11 (9.8%) 

Medical Oncologist 12 (10.7%) 

Pathologist 17 (15.2%) 

Patient 18 (16.1%) 

Radiation Oncologist 18 (16.1%) 

Radiologist 18 (16.1%) 

Surgeon 18 (16.1%) 

Gender – no. (%) 

Female 65 (58.0%) 

Male 46 (41.1%) 

Prefer not to say 1 (0.9%) 

Non-binary  0 (0%)  

Unpublished data. Do NOT share.  
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Unpublished data. Do NOT share.  

• WP 1: Diagnostic 
measures and screening 

• WP 2: Surgery and 
surgical planning 

• WP 3: Pathology  

• WP 4: Systemic therapy 

• WP 5: Radiation oncology 

• WP 6: Post-primary 
treatment/ follow-up 

• WP 7: General clinical 
pathway  



• 6 of 15 (40%) top knowledge gaps  

Radiology  

Slide courtesy André Pfob & Peter Dubsky 

Question 1: Using AI for diagnostic mammography 

Design (Within patient trial) sequential read study 

Population patients presenting for mammography/ digital breast tomosynthesis (DBT) in a 

diagnostic setting (i.e. symptomatic masses, findings in screening, history of BC) 

Intervention AI (-assisted) assessment of imaging 

Comparison Only human-based interpretation 

Outcome Co-primary: sensitivity, specificity;  

secondary: NPV, PPV, reading time 
Unpublished data. Do NOT share.  



• 3 of 15 (20%) top knowledge gaps  

Surgery  
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Question 11: AI to omit breast surgery after neoadjuvant treatment 
 
Design non-inferiority RCT, 1:1 randomized into AI-based omission of surgery vs. SOC 
Population cT1-2, cN0-1, partial/complete response to neoadjuvant treatment on imaging (US or 

MRI), HER2+/TNBC/LumB Ki67≥40 
Intervention AI-based vacuum-assisted biopsy (+ whole breast Rx) 
Comparison SOC 
Outcome primary: 5-year iDFS;   

secondary: 5,10,20 -year OS / iDFS / DDFS, health economics, role of TILs/ CTCs, and 
multi-modal AI imaging for response monitoring 

Unpublished data. Do NOT share.  



• 2 of 15 (13%) top knowledge gaps  

Pathology  

Slide courtesy André Pfob & Peter Dubsky 

Question 26: Knowledge databases in pathology 
Design Register trial to provide a comprehensive knowledge database for all 

histopathological lesions in breast pathology 
Population Patients with breast biopsy and histological diagnosis that is included in the current 

WHO classification. 
Intervention no intervention planned regarding patient treatment 
Comparison Comparison of AI-based structured analysis with the traditional WHO classification, 

Step 1: achieve concordance between AI and WHO, Step 2: use AI to modify the WHO 
classification, Step 3: Use the knowledge database to provide aid to pathologists in 
training as well as diagnosis of new samples 

Outcome Replacement of traditional pathology textbooks by a unified knowledge database, 
identification of difficult areas with current classification 

Unpublished data. Do NOT share.  



• 2 of 15 (13%) top knowledge gaps  

Systemic therapy  

Slide courtesy André Pfob & Peter Dubsky 

Question 30: Supporting self-management during systemic therapy 
Design A hybrid type 1 implementation-effectiveness study. Effectiveness of intervention on 

clinical outcomes (symptom management and adherence) and gathering data on 
implementation processes (patient and provider acceptability, feasibility, and 
scalability of the digital health program). 

Population early breast cancer patients receiving systemic therapy 
Intervention self-management support program utilizing digital health tools (therapy-specific 

educational content, interactive tools for tracking and self-assessing symptoms, 
access to a self-care practice library, symptom management toolkit). 

Comparison SOC (no continuous symptom tracking or personalized management support) 
Outcome (Co)-Primary Outcome: improved adherence to systemic therapy and decreased 

healthcare utilization (unplanned clinical visits or hospitalizations) 
Unpublished data. Do NOT share.  



• 2 of 15 (13%) top knowledge gaps  

General clinical pathway 

Slide courtesy André Pfob & Peter Dubsky 

Question 48: Predicting overall risk of recurrence 

 

Design development study based on trial data including multi-modal treatment and 
outcome data 

Population patients undergoing curative breast cancer treatment (including surgery, systemic 
therapy, radiation therapy) 

Intervention Prediction model of survival/recurrence, and added treatment benefit  
Comparison prior models (PredictBreast) 
Outcome model fit (discrimination, calibration scores), inform clinical implementation RCT 

(improved shared decision-making process) 

Unpublished data. Do NOT share.  
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AI in BC – ToolBox-3: Radiation oncology 
AI-based systems for BC auto-delineation 
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AI in BC – ToolBox-3: Radiation oncology 
AI-based systems for BC RT-planning 
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AI in BC – ToolBox-3: Radiation oncology 
AI-based systems for BC auto-delineation 
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AI in BC – ToolBox-3: Radiation oncology 
AI-based systems for BC auto-delineation 

 high-quality accuracy 

 provide standardization & efficient support for guideline-based TV contouring  

Next step: fully automated RT treatment planning workflow  
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AI in BC – ToolBox-3: Radiation oncology 

The most challenging target volume for 
breast irradiation is: 

 

 
 

 

Tumour bed 
 

 

Partial breast RT 
(Low risk) 

RT boost 
(High risk) 

Younger < 40 yrs 
Grade 3 

Triple negative 
Positive/close margins 

Reduces breast side effects with 
equivalent tumour control 
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A Brilliant Secret: BRILLIANT 
Ongoing work 

Successful segmentation 

To be determined with radiologist 

To be determined with radiologist 

To be determined with radiologist 
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IA!!! 

AI in BC – ToolBox-3: Critical notes 
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AI in BC – ToolBox-3: Critical notes 
AI-based systems for BC auto-delineation 
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AI in BC – ToolBox-3: Critical notes 



54 Poortmans P, own experience 

AI in BC – ToolBox-3: Critical notes 
Contouring by resident vs expert 

P.S. resident could have been DLC, often 
following wrong atlas = unreliable start… 
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AI in BC – ToolBox-3: Critical notes 
ABAS – wrong atlas (RTOG = field-based = 20th century) 
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AI in BC – ToolBox-3: Critical notes 
ABAS – wrong atlas (RTOG = field-based = 20th century) 
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AI in BC – ToolBox-3: Critical notes 
Expert contouring 
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AI in BC – ToolBox-3: Critical notes 



THE ETHICS OF AI  

IN RADIOTHERAPY 
HOW SHOULD WE USE THE AUTOPILOT MODE?  

Monica-Emilia Chirilă 

Slide courtesy Monica Chirila 



Conclusions 

INFORMATION 

AWARENESS 

DECISION 

ETHICS 

Slide courtesy Monica Chirila 



Conclusions 

A well-balanced approach can bring together the precision, 

consistency, and performance of the AI with human abilities like 

integration, adaptation, and creativity, to improve patient care and 

outcomes. 

Slide courtesy Monica Chirila 
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2025-11-08, Lisbon, ABC-8 panel voting 

AI in BC – ToolBox-3: Conclusion 

“…with caution…” 



Toolbox 3 has provided  

• comprehensive research agenda to address the most pressing knowledge 

gaps in digital breast cancer care  
• collaboration across disciplines and aligning research priorities with clinical and 

patient needs  
• potential to  

• enhance patient outcomes 

• improve the efficiency of care delivery 

• set new standards for integration of digital health technologies in oncology  

Conclusion 

Slide courtesy André Pfob & Peter Dubsky 
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Will AI replace doctors? NO 

Will doctors trained in using AI 
be better in the future? 

YES 



Bouganim N, et al. Breast Cancer Res Treat 2013;139:603–6. 

AI in BC – ToolBox-3: Introduction 

Embargo until publication on 
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