
Will innovation change compliance in RT?
Innovation in adaptive EBRT
Department of Radiation Oncology, University Hospital, LMU Munich
12.04.2021| PD Dr. Stefanie Corradini



Global Disclaimer

§ In keeping with our role as a university hospital, we are active in research and receive
funding from various sources

§ Research is supported by government agencies: Free State of Bavaria, Cancer Aid,
DFG, BMBF (DKTK, DZL) and BMU

§ For individual research projects and/or meeting presentations and participation in
advisory boards, the department is supported by:

AstraZeneca, MERCK, MSD, BMS, ViewRay, ELEKTA, Brainlab and C-RAD and OPASCA



CT simulation Treatment 
planning Dose delivery

Traditional CT-based workflow

Department of Radiation Oncology, University Hospital, LMU Munich



Adaptive Radiation Therapy (ART)
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Online ART
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CBCT based MRI based



Online ART

Benefits of MR-gRT:

§ Superior image quality using MRI 

§ real-time adaptive radiotherapy

§ respiratory-gated radiotherapy

§ Potential for dose escalation while sparing organs at 
risk
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MR-guided RT



Online ART

Challenges:

§ MRI environment

§ Adaptive workflows

§ Close interdisciplinary teamwork required

§ Longer treatment times

§ High costs
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MR-guided RT



Online ART
MRL workflows



Online MRgRT
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Pancreatic cancer

Plan

1. Fraction
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Online MRgRT
Pancreatic cancer



Online MRgRT
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Abdominal Metastases



Online MRgRT

MR-gestütze stereotaktische Boost-Bestrahlung bei Gyn-Tumoren| DEGRO| Dr. I. Hadi

Gyn Boost

§ EBRT 45Gy

§ MRgRT Boost 4x5Gy (80%ID)

§ PTVopt = 131,35ccm

§ Gesamt-EQD210 = 69,3Gy10
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Liver tumors
Online MRgRT
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Liver tumors
Online MRgRT



Potential benefits
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Which could improve patient compliance

Better target
visualization

Respiratory gating
Smaller target

volumes
OAR sparing

Dose escalation
Fewer
fractions



Patient compliance in MRg ART
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Factors

ØGender
ØAge
ØPreferences

Ø MR compatibility
Ø Symptoms
Ø Comorbidities
Ø Claustrophobia

Ø Duration of treatment
Ø Number of fractions
Ø MR enviroment

Ø Education
Ø Financial support
Ø Social support



Online MRgRT
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Patient selection criteria

Patient screening for MR-compatibility 
ü metal screening
ü implant screening
ü pacemaker/ICD screening



Online MRgRT

§ Physically incompatible (i.e. non-MR conditional pacemaker)

§ Clinically incompatible (i.e. major psychiatric disorder, severe claustrophobia, inability to 
understand instructions)

§ Borderline compatible (i.e. mild claustrophobia) 

§ Fully compatible for MRgRT

Patient selection criteria

§ Patients who are assessed as incompatible or who refuse oMRgRT treatment, should be directly referred 
to standard RT delivery units

§ Appropriate interventions (e.g. psychological intervention, anesthesia, pharmacological or supportive 
techniques (music, aromatherapy, hypnosis) could be used for borderline compatible patients.



Online MRgRT

§ Longer treatment times than in conventional RT

Treatment duration

Treatment 
delivery

Online 
adaptation

Positioning
and imaging

LMU Mean treatment time
ADAPTIVE

43 Min

Mean treatment time
Non-Adaptive

23 Min



Online MRgRT

§ Limited bore size in all available systems <70cm

§ Length of tunnel (232cm) – risk for claustrophobia

Department of Radiation Oncology, University Hospital, LMU Munich

Bore size



Visual Feedback

Department of Radiation Oncology, University Hospital, LMU Munich

oMRgRT



Visual Feedback
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oMRgRT



Visual Feedback
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oMRgRT

§ Visual feedback improved:

§ Smaller tumor motion outsite gating contour

§ Beam on time: 43.9% without vs 48.0% with visual guidance (P = 0.34)



oMRgRT
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Patient acceptance

§ 43 patients – PROM

§ 65% complaint rate of at least 1 item 

Ø cold temperature

ØNoise

ØDuration of treatment

ØParesthesia

Øuncomfortable positioning



oMRgRT
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Patient acceptance
§ 90 patients – PROM

§ Main complaints: cold temperature (61%), paresthesia (57%)

§ Anxiety (45%) was significantly decreased after completion of the treatment (p=0.01)



oMRgRT
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Can we also treat elderly patients?



oMRgRT

§ 30 patients >75 years. Mean age was 81.4 ± 3.4 years 

§ MASTER scoring system for patient selection
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Elderly patients

Score > 4
Clinically incompatible

Score <4



oMRgRT
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Elderly patients

Mazzola et et al. JCRCO 2020

§ 40 patients - mean age was 73 years  (65-85)

§ Quality of life

§ “SBRT is feasible, safe and does not impact QoL”



Patient Compliance
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Online MRgRT



The patient perspective

→ Ask your patients what they value
in their care & how you can improve
their treatment experience

Successful
treatment

Successful
treatment
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Adaptive Radiotherapy:

§ RT plan adapted to account for internal 
anatomical changes

§ Potential benefits of ART → could improve
patient compliance

§ Patient selection in oMRgRT is key to success

§ Measures to improve patient compliance

Conclusions
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