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rationale of particle therapy for brain tumors
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potential sequelae

Quality of life ↓
Hypopituitarisms

Secondary malignancies

neurocognitive function ↓

Visual impairment / loss of hearing
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Harrabi et al. 2016            Shih et al 2015



quantification of the dosimetric potential
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Target volume coverage Organs at risk



quantification of the dosimetric potential
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• For patients with low grade glioma
absolute dose reduction of up to 5 GyRBE

• Biggest dose sparing potential for pituitary
and ipsilateral cochlea

Wickert et al. Cancers (Basel) 2023



Clinical outcome
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Neurocognitive effects of proton radiation therapy in adults
with low-grade glioma

20 patients mit low grade glioma WHO °II 

Indication for PBT: age >/= 40 Jahre
MiB1 >/=3%
tumor size >/= 6cm
tumor progression

dose: 54 GyRBE in 30 fractions

median f/u 5,1 year
5-year OS 84%

results
• stable cognitive function

• Left sided tumor significantly
increased impairment of speech

• Improvement of speach memory
with left sided tumors better than
with right sided tumors



Clinical outcome
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Proton Therapy for Low-Grade Gliomas: Results From a
Prospective Trial

20 patients with low grade glioma WHO °II

dose 54GyRBE in 30 fractions

Median f/u 5.1 years

New endocrine impairment in six patients

PFS after 3 years 85% 
PFS after 5 years 40%

Shih et al., Cancer 2015;121:1712-9    DOI: 10.1002/cncr.29237



Clinical outcome:

brain tumors with low to intermediate malignancy (CNS grade I and II)
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Clinical outcome:

characteristics of radiation induced brain injuries

02/07/2023 12Harrabi et al. 

Number of patients 51

Total number of lesions 108

age 41 years

Median time to occurence 13 months

Median size at first diagnosis 0,63 ml

Anatomical localisation (periventricular) 90/108

Distal part of the SOBP 99/108



Clinical outcome:

development of a new model
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Why does it happen?

What if we could
predict where it

happens?
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development of a new model: how to predict?
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clinical evidence that proton RBE 
increases significantly with increasing LET
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Clinical need for (biologically) optimized
treatment planning: INDIGO trial
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Key hypothesis:

model-guided risk avoidance reduces the risk for 
contrast enhancing brain lesions

multicentric, prospective interventional, randomized, 
observer blind two arm (active control), investigator
initiated phase II trial

120 patients to be enrolled (60 per group)



THANK YOU!


