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Introduction

• Malignant gliomas relapse in up to 90% of cases in close proximity to
the resection site or the initially irradiated volume

• The high recurrence rate of approximately 100% is caused by the
infiltrative growth characteristics of this tumor type, with unrelenting
spread throughout the normal brain

• The tolerance dose of the healthy brain tissue is the limiting factor of
the reirradiation dose that can be applied with an ucceptable late
morbility profile

• Recovery capacity ( size of the reirradiation dose) depends on:
Treatment volume
Initial BED (size of initial dose)
Time interval between the initial exposure and reirradiation
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Introduction

• No experimental data available on reirradiation tolerance of the brain

• A standard protocol for reirradiation of brain tumors does not exist

• A large variety of irradiation treatment schemes is used with regard to total
dose, size, and number of fractions. In most clinical reports, the physical
radiation doses of both the initial and repeated radiation treatment are given.

• BED (α/β ratio of 2 Gy for the low repair capacity of the normal brain)

• Irreversible late radiation toxicity = clinically or histopatologically proved brain
necrosis
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Introduction

• Time interval is less important than the total dose (a correlation between the
time interval between the initial and reirradiation course and the incidence of
radionecrosis was not found)

• No data relative to QoL

• Since PFS is often difficult to determine due to the intricate patterns of imaging
after radiation including edema or post-radiotherapy contrast-enhancement, as
well as potential other treatment-related differences in imaging, survival after
re-irradiation was chosen as a “ hard endpoint ” correlating with treatment
efficacy

• The number of beams and the time interval between their application as well
as the protracted treatment time may influence the effectiveness of treatment.
No incomplete repair correction for loss of biologic effect could be made for
those data.



The shortest time interval between the first
and reirradiation of the CNS in the present
overview was 3 months

Despite this short time interval, even at the
maximum BED cumulative of 210 Gy, no tissue
necrosis was observed, but in other reports
necrosis was found at lower BED cumulative
and longer time interval

For the CNS, the time interval is less important than the total dose
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Issues

• Selection of patients

• Dose/Fractionation scheme

• Treatment Volumes

• Radiotherapy techniques

• Association with chemotherapy



- Some “ subgroups of patients ” benefit from this treatment more than others

- A patient cohort: 233 patients with recurrent gliomas (38% GBL) treated between 1990
and 2010 with FSRT in a single institution

- The median PTV was 47 ml (range 3 – 758 ml)

- Re-irradiation was performed as FSRT with a median dose of 36 Gy in 2 Gy daily single
fractions, 5 fractions per week, delivered by a 6 MV linear accelerator



• We observed radiographically
diagnosed and histologically
confirmed radiation-induced necrosis
after re-irradiation in one patient only.

• No other severe early or late side
effects CTCAE Grade 2





Clinical data on brain reirradiation by conventional radiotherapy: 
Physical dose, survival and toxicity



Clinical data on brain reirradiation by FSRT: survival, and toxicity



Clinical data on brain reirradiation by FSRT: Physical dose, biologically effective dose 
(BED), normalized total dose in 2-Gy fractions (NTD), survival, and toxicity



Clinical data on brain reirradiation by LINAC–based SRS: Physical dose, 
biologically effecticve dose (BED), normalized total dose in 2-Gy 

fractions (NTD), survival, and toxicity



Clinical data on brain reirradiation by LINAC–based SRS: survival, and toxicity
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- A prospective non-randomized single-institution trial to investigate
the implementation of amino-acid PET or SPECT imaging to
improve re-irradiation using SFRT

- This is the first study of biologic imaging optimized SFRT plus
temozolomide in recurrent HGGs showing the feasibility and safety
of this approach.

- Whether treatment planning with SPECT/PET independently
influences survival has to be studied in a larger series of patients
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- To further optimize treatment results obtained by re-irradiation

- Potential increase of radiation induced toxicity, especially in
substances with strong radiosensitizing potential

- Paucity of data reporting on the combination of chemotherapy and RT
for recurrent gliomas

- Ongoing phase I-II trials

Recurrent high grade gliomas: role of RT in 
association with chemotherapy
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Conclusions

- In the past, a number of attempts have been made to salvage patients
with recurrent gliomas with a second course of radiotherapy.

- A number of invasive and non-invasive techniques are now available;
the choice as to which modality should be applied has to be made
individually for each patient, reflecting possibilities, potential benefit
and side effects.

- Using modern highly conformal RT techniques, precise dose
application to a defined target volume is possible while the
surrounding normal tissue can be spared, in a non-invasive approach.

- Re-irradiation using high precision radiotherapy offers significant
benefit, at least for a subgroup of patients. For each patient, the
fractionation scheme must be chosen individually.


