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Invasive treatments (UMC Utrecht)

pre-IGRT era: move patient to the dose!

uncomfortable immobilization! the 9
0’s



The advent of image guided radiotherapy

Purdie et al IJROBP2006

move patient to the dose!

stereotactic body frame

Courtesy of Elekta AB.

move dose to the patient!

2000

in room CBCT



Image guidance paved the way to more patient friendly 
treatment procedures

de Boer et al. R&O 2016

97% patient compliance with breath hold instructions

Latty et al J Med Radiat Sci. 2015

Active 

Breathing

Control

voluntary deep inspiration breathhold works as well



Adapt the dose to the anatomy of the day using a library of plans
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Meijer et al. R&O 2012

empty full

poor compliance to drinking

instructions, but  …….



imaging

planning

treatment

contemporary
radiotherapy

imaging

planning
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+ imaging

online image guided
adaptive radiotherapy

the advent on online image guided adaptive radiotherapy



Adapting the dose to the patient with online MRgRT

courtesy of Martijn Intven

locally advanced pancreas SBRT

accurate treatments

without extensive

immobilisations



Tetar etal. Cureus 2018Klüter et al. Strahlenther Onkol. 2020

Compliance with video-feedback systems for online MRgRT



Eligibility MR-linac treatment

1. MR eligibility
• Patient-related

• Claustrophobia
• BMI
• Noise
• Implants/ Cardiac devices

2. MR-Linac eligibility à Duration of treatment: 45 to 60 minutes vs. 10-20 min
• Patient-related
• Tumor/imaging-related
• Treatment-related

Dummy coil

Tetar etal. Cureus 2018



Image guidance is key!

Resuming

• IGRT has drastically diminished the need for immobilization, 
potentially increasing eligibility (and compliance)

• IGRT has decreased dose to the surrounding tissues enhancing
treatment compliance

• MRgRT well tolerated for hypofractionated regimens

• However, the true merit of IGRT/MRgRT is the increased
possibility of non-invasively eradicating macroscopic disease
thereby further bridging the gap between radiotherapy and 
surgery

compliance increase
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