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Time scale of FLASH effect
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Weber, Scifoni, Durante Med Phys 2021 acc.
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Esplen et al. PMB 2020
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frequency

A crucial role is played by the dose delivery 
time structure..
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A crucial role is played by the dose delivery 
time structure..
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F. Romano et al., Medical Physics (Supplemental issue “FLASH radiotherapy: Current Status 
and Future Developments”, edited by K. Parodi, J. Farr and D. J. Carlson.), under review



• Assuming that the FLASH effect and some kind of NT sparing are confirmed. 
• How can we evaluate the impact and real potential of such effect in a real clinical 

environment/scenario?
• There are some reasonable constraints that have to be considered.. And the final word comes 

only after comparing with standard, state of art, RT and PT..

WP4 challenge: TPS & FLASH potential

IMRT with 7 fields [actual treatment] Protons [simulation]
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• The high energy  electrons potential:
• Suitable for FLASH implementation 
• IORT is already there

Biological Dose after optimisation (no FLASH effect)

The FLASH potential has been studied [1] 
comparing the DVH for different techniques 

assuming different sparing levels

WP4: the VHEE example
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[1] A. Sarti et al, 
“Deep seated 
tumour 
treatments with 
electrons of high 
energy delivered 
at FLASH rates: 
the example of 
prostate cancer” 
Frontiers 
Oncology



WP4: deliverables & schedule
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With a budget of 62 k€ (6% of the total), WP4 aims to

• Compute [MC] the biological dose that enters the treatment optimisation procedure and 
implement the time scale of interest for FLASH studies (a real computational challenge!)

• Develop the algorithms for a fast and reliable optimisation for a FLASH treatment [here, 
going GPU is mandatory].

• Explore the most promising scenarios where we already know the standard/common 
RT/PT are known to fail (be suboptimal)..

• Keywords are: Hypofractionation, radio resistance. 
• We’re going to start from: primary tumors and multiple brain metastases, 

pancreatic cancer and lung cancer



WP1 WP2

WP3 WP4

Networking in FRIDA is crucial!

Requirements for FLASH effect

Beam characteristics
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Who in WP4?
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Deliverables



Proposed KO meeting schedule

● “State of the art” by M. Schwartz 

● “Tasks, tools and workflow organisation” by A. Schiavi  

● Unit presentation (who/what/mats and methods)

○ PI

○ MI

○ TIFPA

○ Roma1

● Discussion


