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(thought from today)
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Whatchamacallit?

- keeps the fibres of the lace 
from unraveling 

- firmness and narrow profile 
that makes easier: i) to hold; 

ii) to feed through eyelets
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Whatchamacallit?

- keeps the fibres of the lace 
from unraveling 

- firmness and narrow profile 
that makes easier: i) to hold; 

ii) to feed through eyelets

Rumpelstiltskin Principle

Naming something gives you 
power over it.  

Vocabulary / taxonomy / 
ontology are more fundamental 

than we appreciate.

Aglet!
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AI to Drive (RO) Clinical Initiatives 
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Main take home messages


Still far from clinical realm 
(many retrospective/simulation 

approaches)


Unquantified value/impact
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Simple (and biased) RadOnc view

8

Statistics

Computer  
Science

AI, ML …+ = Automation

Data  
Science

+ Enhancement

Support



Berlin | Kingston Health Sciences Centre | 03-Feb-2020 RadOnc & AI applications

Why aiming for automation in RO ?
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Simulation

Segmentation

Treatment Planning

Quality Assurance

Treatment Delivery

We are nerds obsessed with Tech 
Limited (RT) resources, various 
(RT) tasks are quite resource 
intensive 
Operator's time and expertise 
impact quality 
Many processes are not 
‘standard’(izable?) 
The value of good radiotherapy 
Moore’s Law 
Global impact, can we 
(practically) share expertise?  
AI is a sexy topic = Automatic 
Investment
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Boero et al.  JCO 2016; Peters et al.  JCO 2010

Experience, consistency and quality matter     impact clinical outcomes


“The value of good radiotherapy is substantially greater that the incremental 
gains that have been achieved with new drugs and/or biologics”


Will automation have good ROI ?
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Wang et al. Tech in Ca Res & Treat 2019

Autoplanning approaches
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AI Planning Framework

Image Contour Beams DoseOptimize

Conventional planning pipeline:

McIntosh C, Purdie TG. IEEE TMI 2015
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AI Planning Framework

Mimic

Image Contour Beams DoseOptimize

Conventional planning pipeline:

Image Contour Beams DoseOptimize

Automated planning pipeline:

McIntosh C, Purdie TG. IEEE TMI 2015
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AI Planning Framework

Image Contour Beams

Automated planning pipeline:
MimicDose

• Learn relationship of image features and patient geometry to infer dose 
distributions ➔ Spatial Dose Objective 

• Complete and deliverable treatment plans without: 
• defining or specifying optimization objectives 
• iterative (manual or automatic) planning steps McIntosh C, Purdie TG. IEEE TMI 2015
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Evaluation of (clinical) performance: Step 1
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The AI method output
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The exciting result of Step 1
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Step 1 - Lesson 1

Value-proposition (was) unclear
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What we want (should!) evaluate ?

Adapted from ‘Prediction Machines’ - Agrawal, Gans, Goldfarb

Predict a dose distribution expected to be judged favourably (e.g. 
approved/liked) by treatment team experts
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Step 2 - Real World
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Magic ingredienTs: Team & Trust (…and Tenacity)

"The AI plan was deemed superior for that specific patient, and got the 
'green light' after meeting all our protocol and quality assurance metrics"



Berlin | Kingston Health Sciences Centre | 03-Feb-2020 RadOnc & AI applications24

Mapping our (ongoing) road
Day 0
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H & AI Performance

H & AI Performance 
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Every patient coming through the doors …
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Preliminary Results

% Human AI Equivalent

Target	Coverage 4	% 22	% 74	%
OAR	Sparing 16	% 66	% 18	%

High	D	Conformity 40	% 18	% 42	%
Rectal	Gradient 20	% 66	% 14	%

Symmetry 16	% 48	% 36	%
Acceptable? 98	% 90	%
Preferred	 26	% 74	%

% Human AI Equivalent
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n = 50 n = 38

Day 0
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Preliminary Results (2)

Alan Turing (1912-1954)

“I believe that at the end of the 
century the use of words and general 
educated opinion will have altered so 
much that one will be able to speak of 
machines thinking without expecting 

to be contradicted.”

0.78  
(0.25 - 1.00)

Day 0

0.74  
(0.00 - 1.00)
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Future Roads
Integration of auto-planning with MR-based 
auto-segmentation 

Expand to other GU treatment scenarios 

International collaboration to evaluate 
judgment/assessment/acceptability of AI plans 

Paving road to international applications 

Collaboration to assess performance in 
Phase III trial cohort 

Model impact of true standardized planning 
Outcome-based AI planning?

AbbVie-CARO Award

Sanofi Grant



Berlin | Kingston Health Sciences Centre | 03-Feb-2020 RadOnc & AI applications29

Future Highway!

Challenge: Drug + RT 
• Consistency 
• Quality 
• Education 
• ……

Evaluation phase 

RW application

AI planning/QA methods 
could be leveraged to 

develop a 
R-GMP framework
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Automation will be an essential component for many 
radiotherapy processes. 
The development and ascertainment of AI/automation 
methods deepens need for team / multi-professional 
approaches. 
Robust methods are necessary but insufficient to 
change, impact or even enter clinical practice.  

Value: Outcomes / Cost … Performance of method 
might be a surrogate. 

Principles remain principles: Start with the problem, then 
method, its role and value proposition. 
Prospective validation is where the value resides: 
lessons, challenges and opportunity to lead the field.

Summary & Thoughts 
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