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Rationale

Van den Begin et al, Acta Onc 2018

tumor shrinkage

interfraction motion
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contemporary CT based RT online MR guided RT



Adapt to shape workflow 5x5Gy

Intven et al. Radiother Oncol. 2020



• Started with conventional used margins

• 10 mm PTV margin around mesorectal CTV 

• 8 mm around lymph node CTV

• Assessed intrafraction movements

In 2018..

Fraction 1 Fraction 2 Fraction 3 Fraction 4 Fraction 5



After 25 patient reduced the margins based on analysis of the intrafraction motion of 6 

patients.

• 4 mm mesorectum, 6 mm anterior 

• 4 mm elective lymph node areas

Margin reduction
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Intven et al. Radiother Oncol. 2021



Margin 1 cm / 8mm
Volume CTV 351 cc 
Volume PTV 774 cc 

Margin 4 mm / 6 mm
Volume CTV 351 cc
Volume PTV 536 cc 

31% reduction 
in PTV volume



Led by Radiation
Oncologist (RO)

Led by
Radiotherapy
technologists (RTT)

Treatment fraction

Transition RO led to RTT led treatments



Van ATS naar ATS-lite

42 min               22 min

on-table time



External Boost

preRADAR trial: Radiotherapy dose escalation trial
• Phase I radiotherapy dose escalation, 6+3 design

• > cT3cdN0 or cT1-3N1, MRF-, EMVI-

3 dose levels
• 5x5 Gy SCRT followed by 3-5 boost fractions of 5 Gy

  Week 1  Week 2 

Standard treatment Mon Tue Wed Thu Fri 
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Dose level 0 Mon Tue Wed Thu Fri  Mon Tue  

Dose level 1 Mon Tue Wed Thu Fri  Mon Tue Wed  

Dose level 2 Mon Tue Wed Thu Fri  Mon Tue Wed Thu 
 

Dose level 3 Mon Tue Wed Thu Fri  Mon Tue Wed Thu Fri 

 

STAR-TREC 3

Verweij et al. BMJ Open 2023



External Boost

MRgRT for dose escalation

Fraction 1 Fraction 2 Fraction 3 Fraction 4 Fraction 5

Fraction 1 
0 min

Fraction 1
13 min

Fraction 1
20 min

Fraction 1
25 min



External boost (marge GTV)

Eijkelenkamp et al. Radiother Oncol 2021

more motion proximal tumours



Need for online adaptation

comprehensive motion management



• 50 Gy in 25 fractions + Capecitabine on Standard Linac

• One fraction per week 3 Gy boost on GTV

95% Isodose

MRI pre

MRI post

Gani et al., Radiother Oncol 2021

Tübingen– Online adaptive dose escalation using ultrasound gel



Gani et al. (unpublished ESTRO 2026)



Wisconsin

Pittsburgh

Manchester

Utrecht
Tübingen

• Histologically confirmed rectal cancer
• distal and mid rectal tumors
• cT1 (unsuitable for endoscopic resection or N1),

cT2, cT3, cN0 or cN1
cM0

• Non-circumferential growth
• Longitudinal extension < 8 cm



Recent technical developments

Kolenbrander et al. (PhiRO 36 2026)
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