
Supplementary Appendix 1 - Radiotherapy Treatment 

Details  

Initial radiotherapy dose and schedule 

The radiotherapy treatment is standard of care and consists of two options: 

1. A total dose of 60Gy, in a once daily schedule of 2 Gy per fraction for a total of 30 

fractions, completed optimally in 6 weeks but up to a maximum of 7 weeks 

(recommended for good performance status patients aged 65 years and under); or 

2. A total dose of 40 Gy, in a once daily schedule of 2.67 Gy per fraction for a total of 

15 fractions, completed optimally in 3 weeks but up to a maximum of 4 weeks 

(recommended for patients aged ≥65 years or those of ECOG performance status 2 
who are nevertheless judged appropriate for treatment). 

 

Treatment should ideally start within 4-6 weeks after surgery (maximum 7 weeks + 3 days). 

  

A single phase treatment volume will be used. At the treating Radiation Oncologist’s 
discretion, coverage of the volume may be compromised when there is overlap with a critical 

normal structure (e.g. brainstem, optic nerves and chiasm). 

 

Gross Tumour Volume (GTV) 

Target volume definition should be based on magnetic resonance imaging (MRI). Image fusion 

(= co-registration) of the MRI scans and the planning CT scan must be used for target volume 
definition. The accuracy of image co-registration should remain within ≤ 0.3 cm. An exception 

to these requirements is where a patient has a medical contraindication to MRI, whereby CT-

based planning can be undertaken instead.  

The GTV is the volume encompassed by the surgical cavity and any enhancing tissue as defined 

on the post-operative T1 gadolinium-enhanced MRI sequence. In the setting of a limited 

resection or biopsy, the pre-operative T1 gadolinium-enhanced MRI sequence can be used.  

Abnormal T2 FLAIR signal on post-operative MRI that is suspicious for gross non-enhancing 

tumour rather than tumour or surgery related oedema should be considered (at the discretion of 

the radiation oncologist) for inclusion within the GTV. 

Clinical Target Volume (CTV) 

The Clinical Target Volume (CTV) is defined by a 1.5cm volumetric expansion of the GTV. 

The CTV extends to the contralateral hemisphere only when midline structures such as the 
corpus callosum and the contralateral hemisphere are invaded by tumour. The tentorium and 

meninges should be considered as anatomical borders and therefore a margin of 0-0.3cm is 

sufficient to encompass the microscopic spread at these borders. Volumetric expansion may 

also be reduced in areas adjacent to sensitive structures.  

 

Planning Target Volume (PTV) 

The Planning Target Volume (PTV) will take into account uncertainties of planning and 

setup. This margin should be based upon known departmental values, but will usually be in 
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the order of 0.3cm. All margins should be added using a three-dimensional (3-D) growth 

algorithm where possible. 

 

Planning procedure 

Patient is positioned either supine or prone depending on site of lesion, in an immobilisation 

device (any fixation system with relocation accuracy < 0.5 cm). 

The use of a CT based planning is mandatory. A maximum CT slice thickness of 0.3 cm is 
recommended. Co-registration of CT and MRI data is mandatory. 
Use of shielding blocks or a multi-leaf collimator is mandatory. Planning should conform to 

ICRU 50/62/83 criteria for target volume coverage, dose normalization and homogeneity42. 

Instructions for treatment delays and dose modifications for adverse events (AEs) are specified 

below.  In general, treatment should be withheld during adverse events of severity Grade 3-4 

(according to the Common Terminology Criteria for Adverse Events (CTCAE)), at the 

investigator’s discretion. 

Treatment technique 

Treatment must be delivered with a linear accelerator with a minimum nominal beam energy 

of 4-6 MV. The volume should be treated by multiple field technique, all fields treated at each 

fraction.  

The use of a vertex field is optional. If used it requires either a diagram or photograph of 

treatment position. Treatment position verification is carried out by at least weekly portal 

imaging or portal films according to the institution’s standards. 
• For 3DCRT: The prescription dose is specified and reported at the ICRU reference 

point as defined in ICRU Reports #50, #62 and #8342-44. 

• For Intensity-modulated RT (IMRT): Treatment with IMRT is allowed provided that 

conventional fractionation and dose prescription according to ICRU #50, #62 and #83 
is used. No simultaneous integrated boost is allowed. IMRT will be allowed providing 

sites can provide quality assurance procedure information. Tomotherapy and VMAT 

techniques will all be considered IMRT for purposes of this trial. 

 

Stereotactic radiotherapy, implants, brachytherapy are NOT ALLOWED. 

Dose prescription, fractionation 

Dose prescription and recording will be according to ICRU 62-criteria. Dose homogeneity 

requirements in the PTV shall be -5% + 7%. The PTV should be encompassed by the 95% 

isodose. The 90% isodose is acceptable in close proximity to organs-at-risk. 

Either: 
1. Total dose: 60Gy; dose per fraction: 2Gy in 30 daily fractions 

2. Total dose: 40.05Gy; dose per fraction: 2.67 Gy in 15 daily fractions 

 

Dose limitation to critical structures 

If delivering a total dose of 60Gy: 

Organs-at-risk to be spared if possible are: eyes, optic chiasm, optic nerves, brainstem, ear, 

uninvolved brain areas. The optic chiasm, optic nerves and brainstem (= medulla, pons and 

midbrain) should ideally not receive doses higher than 56Gy. The eye balls including the lens 

and retina should not be included in any direct beam. Maximum dose for the lens: < 6Gy, for 

the retina: ≤ 36Gy. Maximum dose for the eye: 45Gy. 
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If delivering a total dose of 40.05Gy: 

Organs-at-risk to be spared if possible are: eyes, optic chiasm, optic nerves, brainstem, ear, 

uninvolved brain areas. The optic chiasm, optic nerves and brainstem (= medulla, pons and 

midbrain) should ideally not receive doses higher than 40Gy. The eyeballs including the lens 

and retina should not be included in any direct beam. Maximum dose for the lens: < 6Gy, for 

the retina: ≤ 30Gy. Maximum dose for the eye: 30Gy. 
 

Dose reporting 

The isodose distributions will be calculated and printed for documentation in three planes 

(transverse, coronal and sagittal planes) through the isocentre. 

Isodose distributions with marked PTV and isodose lines with the maximum dose, 100%, 

95%, 90%, 80%, 60%, 50%, 40%, 20% of the prescription dose should be reported for a 
reviewer to judge the adequacy of target coverage. 

The following volumes should be calculated and documented in cm3: GTV, CTV, PTV and 
the total volume of the brain tissue (exclusive of PTV) as well as dose volume histograms of 

PTV and organs-at-risk. Image guidance procedures for treatment verification are at the 

treating centre’s discretion but will be recorded for QA. 

 

Potential late complications 

Depending on the tumour location and the region to be irradiated, several tissues or organs 

are potentially at risk for late damage, such as cortical brain, brain stem, chiasm, ear (mid or 

internal) and pituitary gland. All efforts should be made during planning to minimise the dose 

to critical structures. Late complications will be recorded according to CTCAE version 5.0. 

 

Case review 

Upon request, participating sites will need to provide information regarding their QA for 

radiotherapy procedures, including techniques such as IMRT. 

 

Complex dosimetry check for IMRT 

Intensity-modulated radiation therapy (IMRT) will be allowed. Participating sites should 

perform QA per local guidelines. Tomotherapy and VMAT techniques will all be considered 

IMRT for purposes of this trial. Accreditation by any independent group (e.g. TROG, RTOG 
or EORTC) for any IMRT trial will be accepted as proof of quality assurance. A copy of the 
accreditation certificate must be sent to the NHMRC Clinical Trials Centre. 

 

RT dose interruptions and reductions 

The following are guidelines for interruptions of RT. For any participant who experiences 

Grade 3 or 4 toxicity, which is attributable to RT but not temozolomide or the underlying 

disease, RT may be interrupted at the discretion of the local investigator. Temozolomide 

should be administered on days when RT is interrupted, unless the local investigator also 

considers the toxicity to be attributed to temozolomide (see Section 5.2.1). 
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Expected acute toxicity of conventional radiotherapy includes headache, fatigue, hair loss, 
skin reaction, somnolence, temporary reduced hearing (if ear canal included), and temporary 

alteration or loss of taste (depending on beam arrangement). 

 

No dose adjustments are recommended irrespective of length of treatment interruptions. 

 

Maximum overall radiotherapy treatment time is 7 weeks. 
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Supplementary Appendix 2 – MAGMA Consortium 

Members 

MAGMA is a collaboration between the Cooperative Trials Group for Neuro-Oncology 
(COGNO) and the National Health and Medical Research Council Clinical Trials Centre 

(NHMRC CTC), University of Sydney. The MAGMA trial will be conducted via a 

Consortium Governance model. Membership will be open to trial nurses, allied health 

professionals and doctors from sites conducting the trial, translational and other researchers 

who contribute academic and logistical work to the trial. Communication with Consortium 
members via e-mailed newsletters and social media will be used to optimise trial recruitment 

adherence and procedures at the site level. The Trial Management Committee will appoint a 
Writing Committee to draft manuscript based on trial data. Inclusion in the authorship for 

each publication will be conferred according to ICJME recommendations. Consortium 
members who have not fulfilled requirements for authorship will be collectively 

acknowledged as having contributed to MAGMA. The authors gratefully acknowledge 

contributions from the following members of the MAGMA Consortium: 

Adam Cooper, Liverpool and Macarthur Cancer Therapy Centres, Liverpool Hospital, 

Liverpool, Australia 

Amanda Stevanovic, Nepean Hospital, Penrith, NSW, Australia 

Anthony Linton, Concord Repatriation General Hospital, Concord, NSW, Australia 

Cindy Ren, Austin Hospital, Heidelberg, VIC, Australia 

Donna Green, Royal North Shore Hospital, St Leonards, NSW, Australia 

Emily Munn, Calvary Mater Newcastle, Waratah, NSW, Australia 

Eric Khoo, Gold Coast University Hospital, Southport, QLD, Australia 

Hayley Brennan, Gold Coast University Hospital, Southport, QLD, Australia 

Helen Wheeler, Royal North Shore Hospital, St Leonards, NSW, Australia 

Jodie McMurray, Nepean Hospital, Penrith, NSW, Australia 

Katharine Cuff, Princess Alexandra Hospital, Woolloongabba, QLD, Australia 

Kristin Higgins, Prince of Wales Hospital, Randwick, NSW, Australia 

Nadia Ranieri, St Vincent’s Hospital, Fitzroy, VIC, Australia 

Peter Lau, Sir Charles Gairdner Hospital, Nedlands, WA, Australia 

Sarah Gunning, Royal Brisbane and Women’s Hospital, Herston, QLD, Australia 

Tracey Dunlop, St George Hospital, Kogarah, NSW, Australia 

Win Hlaing, Liverpool and Macarthur Cancer Therapy Centres, Liverpool Hospital, 

Liverpool, Australia 
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