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Online MR-gefiihrte adaptive RT mit dem 1.5 T MR-Linac
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Online MR-gefiihrte adaptive RT mit dem 1.5 T MR-Linac

Post. RF-coil
integradted in gantry

Ant. RF-coil with
bridge, radiotransp.

Indexed table, longi-
tudinal direction

Unity, Elekta AB, Sweden

L



Technical Performance of the MR-Linac

Elekta Versa HD Elekta MR-Linac

Distance focus — IC (cm) 100 144

IMRT technique VMAT Step and Shoot

Photon energies (MV) 6/15 7

Flattening filter FF and FFF FFF

Leaf width (mm in IC) 5 7.2

Leaf travel direction Arbitrary Cranio-caudal

Field size (cmin IC) 40 % 40 22 (cranio-caudal) x 56

Rotation +/-180° (1 RPM) Continuous (6 RPM)

IC position Arbitrary Limited FEF: Piationing Fiter Free
On-board imaging CBCT/ Pl MRI / Pl o1 Portal maomg
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More than 1 year of clinical experience with online MRgRT
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Online MR-based RT adaptation
SBRT, 7 Gy/ fraction

Diagn. PSMA PET/CT X-ray guided
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Future perspectives: stereotactic RT of primary PC

Widmark A, et al. Lancet 2019; 394(10196):385-395.

HYPO-RT PC

Randomized, non-inferiority, phase 3

trial

N=1180 patients

Conventional fractionation (39 fx) vs.
ultra-hypofractionation (7 fx)

No difference in 5y PSA control

rted problems

Teeatment -8~ Convertionalfaactionstion

Patient-reported problems.

Teeatment ~8- Conventionsl fractionation
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—— Conventional fractionation
— Ultra-hypofractionation

Non-adjusted HR 1-002 (95% CI 0-760-1-320), log-rank p=0-99
Adjusted HR 1-002 (95% CI 0-758-1-325)

0 1

Number at risk

(number censored)
Conventional 591 580
fractionation (0) (4)
Ultra- 589 569
hypofractionation (0) 4)

N =

540
(24)
527
(27)

3 4 5 6 7 8 9 10
Time from randomisation (years)

433 332 242 171 108 67 37 23
(108)  (196) (273) (332) (386) (425) (454) (467)
408 325 242 160 113 71 38 20
(125) (196) (269) (342) (385) (423) (454) (470)

Figure 2: Failure-free survival
HR=hazard ratio.
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Stereotactic boost /dose escalation to intraprostatic lesion

Monnikhoff EM, et al. Radiother Oncol 2018;127(1):74-80.

e FLAME trial

 Conventional treatment (77 Gy) vs. Boost of
up to 95 Gy to dominant lesion

* No increase in toxicity

Kirans (DCE-MRI) Dose'distribution

11

Lips IM, et al.
Trials 2011;12:255.
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Technical requirements for MR-guided adaptive SBRT

MR-guided adaptive SBRT
 High geometrical accuracy of MRI data (<1mm)
* Accurate dosimetry in B-field

 Methods for fast online plan-QA

Functional MR-based dose escalation to dominant lesion

* Robust and reproducible quantitative MR imaging
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Geometry / Distortions
* Homogeneity

Signal-to-noise

Winter J et al., Submitted Estro2020
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Absolute dosimetry in MR-guided RT
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e Untersuchung der quant. MR-
Bildgebung (qMRI) an MR-
Linac Systemen

e Ermittlung von Genauigkeit,
Wiederholbarkein und
Reproduzierbarkeit von T1,

e
T2, ADC und DCE E 0.05] 2
& o
* gMRIl am MR-Linac ist 2 o000 g
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Conclusion

Promising new opportunities of real-time MR-guided adaptive RT
> excellent MR image quality: better visualisation of target and OAR
> real-time workflow for MR-guided adaptation, MRI for motion monitoring
> functional imaging

> dose-accumulation in target and OAR

High potential as a facilitating technology for SBRT
> fraction number reduction

> margin reduction: lower OAR dose or higher target dose

> individualized dose concepts through repeated anatomical and functional
imaging (response-adaptive MRgRT)

16 MR in RT =




Acknowledgments

Biomedizinische Physik: Radioonkologie: Radiologie:

David Mo6nnich Daniel Zips Fritz Schick

Marcel Nachbar Arndt-Christian Muller Sergios Gatidis
Luise Klinzel Cihan Gani Konstantin Nikolaou
Jasmin Winter Simon Boke Ulrich Grosse
Matthias Ege Ahmed Othman
Oliver Dohm

DF Deutsche
Forschungsgemeinschaft

(HElekta

PHILIPS TVERSITA @ Comprehensive E-;
U%\%\éFNRé}IgﬁT Qe i T Universitstsklinikum
Tilbingen - Stuttgart Tii bingen




