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Lean Innovation 

Realization of an effective solution with limited resources.  
 
Outperforms or at least as good as the best alternatives. 
 
Scalable and sustainable.  
 

Myths of lean innovation 

Myth : Low cost = Obsolete Technology 

Myth : Its only for LMICs 
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Lean Innovation in Radiotherapy? 

Lean 
Innovation 

Lean Innovation in Radiotherapy? 

• 100% increase costs in a 
decade of radiotherapy  
– Van de Werf, Verstraete, Lievens, 2011, 

Radiotherapy & Oncology 

 
• Higher treatment not 

necessarily associated 
with better patient-
related outcomes  
– Boero et al 2015, Radiotherapy & Oncology 

 
 
 

 

 
 
 

Figure reproduced from Atun et al 2015, The Lancet Oncology 16, 1153  
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Existing ‘Low-Cost’ Technologies  
 
 
-> Cobalt systems with 3D CRT 
 
-> Low-cost offerings of standard linacs  
 
-> Second hand units 

Best in class systems are what is needed and wanted! 

Product Genesis fixed 
proton, stereotactic 
brain therapy 

Photo courtesy: Brendan Whelan 
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Proton Therapy : gantry vs fixed beam 

CONFIDENTIAL 9 

Compact$P,ARTISTM$Fits$Existing$Oncology$Settings$$
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We are 

Inner: 163.3 m3 

Outer: 396.5 m3 

Inner: 2,018.4 m3 

Outer: 4,205 m3 

GANTRY Room GANTRY-LESS Room 

Courtesy Michael Marash 

Do we need to rotate gantries 

if we can handle complexities 

in software AND if patients 

tolerate slow rotation? 

• Fixed, vertical, inline linac  
 

• Onboard kV imaging 
 

• Dynamic MLC tracking 
 

 
 
 
 
 

 

• Compact frame and bunker (about 1/3 size) 
 

• Rotating Couch 
 

Nano-X: fixed beam real-time IGRT 

Eslick & Keall, 2014, Technol Cancer Res Treat. 2015, (5), 565-72 
Feain et al., 2016, under review 
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Nano-X Rotating Couch Development 

Horizontal Rotation for the Australian MRI-linac 

0 deg 90 deg 180 deg 

Courtesy Brendan Whelan 

Deformation due to rotation 2-3 times that due to respiration. 

Counter et al. 2016, under review 
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CBCT Image Reconstruction Development 
7 

rotating gantry 
100 projections 

rotating rabbit 
300 projections 

rotating rabbit 
300 projections 

Courtesy Chun-Chien Shieh 

Adapting to the motion 
Real time tumour imaging and dynamic MLC tracking 

kV imaging during Tx:          MLC motion during Tx: 
 Find the target  Hit the target 

Courtesy Vincent Caillet 

Tumor tracking components 
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Nano-X workflow 
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Courtesy Rachel McCarroll  

Upright Chair Development 
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DO PATIENT’S ACCEPT ROTATION? 

Clinical trial: 
 
15/15 cancer patients 
rotated on Omniax 
 
Found no increase in 
motion sickness, 
anxiety or claustrophobia  
 

Conclusion: we have an obligation to innovate 

Needs multi-disciplinary approaches between academia, industry, 

investors, government, hospitals. 

Can fixed beam treatments be delivered safely with automated planning, 

QA and adaptive tumour tracking techniques? 


