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Estimated Burden of Cancer



Limitation of Resources

• 70% of the cases from low and middle income countries

• Radiotherapy core modality of treatment

• Most common cancers: Head neck cancers, cervix, breast and prostate

• Access to RT: ranges 10-50%

• Long waiting times- disease progression- poor survival

• Shortage of Radiotherapy workforce

• Labour intensive workflow

• Scaling up RT departments- Use of AI one of the solution

• WHO and IAEA – goal to have RT access to 85%



Time Constraints 2D vs IMRT

• Complexities of treatment- use of multimodality imaging, contouring, planning, plan evaluation and 
execution

• Exhaustive process- over burdened

• Burnout- 31%*

*Franco P. Radiother Oncol 2020



Will AI and automation be helpful?

• 325 Radiation Oncology Professionals: Radiation Oncologist, Medical Physicist, Radiation 
Technologist

Will Increase Will Decrease No Change

Work output and 

productivity

88 1 11

Quality of planning 57 13 30

Consistency of planning 90 1 9

Staff focus on patient care 49 9 42

Systematic errors 20 40 36

Random/human errors 9 74 17

Batumalai V. Tech Inn  & Pat Supp in Rad Onco 2020
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Will AI and automation be helpful?



AI in Radiation Oncology

Krishnamurthy R et al. JCO Global Oncology 2022



Research In AI

Santoro M. Appl Sci 2022



AI for Contouring

• Study by DAHANCA group 

• 63 patients of head neck cancers DAHANCA 35 trial-

protons vs photons

• Consistency of OAR contouring of Oncologists on photon 

vs proton plan was compared to that of AI based contouring

• Dice similarity co-efficient was 0.85 for AI and 0.68 for 

oncologist

• More consistent contours using AI

AI for contouring of organs at risk- especially in head neck cancer :Closer to reality



Limitations and Future: AI for Contouring

• Next step in head neck: Delineation of neck nodes

• CTV delineation- more challenging for AI

• Use of multimodality imaging

Dalsne JF, Gregoire V et al. Radiology 2004

Mismatch Volume 13%



Limitations of AI: Target Volume Delineation

Clinical Examination/Clinical 

Photograph Clinical Diagram

Imaging Mucosal Disease



AI for synthetic CT generation

• MR only workflow and generation of synthetic CT

Sophie Perryck. ESTRO 2024



AI for Planning

Nature Medicine 2021



Limitations: AI in Planning

• Small training and Validation sets



AI in plan QA, Commissioning and Machine Performance Check

• Treatment delivery- large amount of data, images

• Challenging and time consuming for human to identify errors in such large data base

• AI based solution- chart review automation- being developed

• Improve the efficiency of implementation of treatment and reduce errors

Santoro M. Appl Sci 2022



AI in Brachytherapy

Banerjee S. Br J Radiol 2021



Limitations

• Radiation Oncologists

• Judgement may be more accurate

• Interaction with patient daily

• Understand the spoken and unspoken patient needs

• AI tools: Computer aids to the staff

• Radiation Oncologist

• Will remain responsible

• In charge of the entire treatment

Santoro M. Appl Sci 2022



Concerns

• Quality of data: Garbage in garbage out

• Developments based on small sample size

• Applicability of algorithms across varies ethnicities

• Algorithms developed and tested on Western population may not fit for Asian population

• Need for equity in data representation



Challenges

• Clinical utility of use of AI yet to be determined- all the developments are at  technological 

incubation- upto clinicians to establish its clinical value

• Risk analysis of AI and automation: Manual review will be required for many years

• Black Box Nature of AI: Lack of transparency and difficulty in understanding the outputs

• How AI thinks is still different than how humans think

• Training data: Large datasets are required to train the data properly which may not be feasible

• Patient privacy, anonymity, ethics

Krishnamurthy R et al. JCO Global Oncology 2022



Will AI replace my job?

• AI may need change in the nature of some jobs

• It will be more about quality assurance checks and inputs to AI

• AI will make you free to some extent to do other jobs peacefully

• Talking and counselling patient

• Examining patients

• Clinical management

• Reduce wait times to meet doctors



How to teach the younger generation?

• Evolution from 2D to 3D to IMRT

• Contouring/ Planning/Plan evaluation/ Plan 

execution: integral components

• Many steps carried out by AI

• How younger generation will learn the 

basics of contouring

• Also younger generation needs to be 

trained for use of AI in clinics



Limitations: Errors of AI

• Quantified the risk associated with Radiotherapy Planning Assistant (RPA)

• Mutli- disciplinary team identified and scored each failure mode

• Of the 290 failure modes they identified 126 modes related to AI

Need for training in AI

Simplify the user interface with AI for human understanding

Nealon KA. Pract Radiat Oncol 2022



• Highest Burden of Cancer in Low and Middle Income Countries (LMICs)

• Limited workforce in LMICs

• AI can contribute for achieving sustainable development goals which can be accessible 
and affordable.

• AI based Radiotherapy Planning Assistant (RPA): Auto-contouring of CTVs and OAR and 
planning

BMJ Open 2023



ARCHERY

• 4 LMICS
• India (TMH Mumbai, Tata Kolkata), 
• Jordan
• Malaysia
• South Africa

• 3 common sites
• Head and Neck
• Cervix
• Prostate

• Sample size: 330 per tumour site

BMJ Open 2023



Advancements in AI to Overcome Limitations

• Improved data collection methods and facilitative 

pooling

• Advances in explainable AI

• Better integration strategies (Mixture of Experts)

• Addressing ethical and regulatory issues

comprehensively 



Future Job Profiles

Hyunh E. Nature Reviews Clinical Oncology 2020



Future of AI 

Proceedings of 2022 Design of Medical Devices Conference



How Does Future Look Like?

Nature Medicine 2021

In 10-15 years: AI assistants

Most of the Radiotherapy process will be AI driven

This includes from CT imaging to treatment and plan 

adaptation

Human Supervision will still be required

Roles have to be modified

Staff needs to be educated for AI- human interaction



Collaboration between Humans and Machines



Conclusion

• Artificial intelligence in radiation therapy is still in the early phase, but rapidly progressing

• There is a potential to improve care, make it faster, more efficient and homogeneous

• Auto-segmentation, treatment planning and quality assurance are already being used

• Artificial intelligence has made adaptive plans and treatments feasible

• Physicians have a responsibility to see if the artificial intelligence results correlate with clinical practice
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