
Dr. Chiara Reverberi
Azienda Sanitaria Universitaria Friuli Centrale, Udine

TUMORI PRIMITIVI DEL SISTEMA NERVOSO 
CENTRALE 

Sessione 5_ Radiochirurgia Encefalica: quale standard nel 2023



Sessione 5_ Radiochirurgia Encefalica: quale standard nel 2023



3

1. ELDERLY / FRAGILE PATIENTS
Glioblastoma (GBM) is the most common malignant brain tumor in adults. The standard treatment includes Gross total 
resection (GTR) followed by external beam RT with concomitant and maintenance temozolomide, with a reported median 
survival time of 14.6 months and 2-year survival rate of 26.5%, respectively. (Stupp R 2005)

However, the Stupp trial design only included patients younger than 70 years of age with an Eastern Cooperative Oncology 
Group performance status of 0 to 2, and a subgroup analysis illustrated a decreased benefit with increasing age. Elderly 
and/or frail individuals fare worse than younger and healthier patients, with a median survival time of approximately 6 
months.

The National Comprehensive Cancer Network (NCCN) guidelines (Version 2.2021) define elderly patients as age > 70 years 
and encourage active treatments in patients with KPS scores ≥ 60. While, in elderly patients with poor performance status, 
KPS<60,  NCCN  recommend hypofractionated radiotherapy alone, temozolomide alone on palliative/ best supportive 
care.
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ELDERLY/FRAGILE PATIENTS
2015
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2017
CE.6 trial

ELDERLY/FRAGILE PATIENTS
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ELDERLY/FRAGILE PATIENTS

2012

The NOA-08 trial demonstrated that the regimen of dose-dense 
temozolomide (100 mg/m2, given on days 1–7 of 1 week on, 1 week 
off cycle) alone is non-inferior to radiotherapy at 54–60 Gy in 30 
fractions among elderly patients with anaplastic astrocytoma or 
glioblastoma and age > 65 years.
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2018
ARTE Trial

2018
ANOCEF Trial

ELDERLY/FRAGILE PATIENTS
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ELDERLY/FRAGILE PATIENTS2021

Actually ongoing..
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2. RECURRENT DISEASE
In case of tumor relapse or progression, treatment options include surgery, chemotherapy or reirradiation, alone or in 
combination, as potentially salvage strategies. Due to its complexity, all treatment decisions require a multidisciplinary 
approach and should consider patients specific characteristics. 

Normal brain tissue dose tolerance is the limiting factor when giving reirradiation.

In recent update of the literature (Minniti G. et Al. 2021) on reirradiation of GBM, a risk of radionecrosis of 
● of 0 to 3% has been shown after conventional fractionation with cumulative EQD2 doses < 101 Gy, 
● of 7 to 13% after hypofractionated SRT with cumulative EQD2 doses of 102 to 130 Gy, and 
● up to 24.4% after SRS with cumulative EQD2 doses of 120 to 150 Gy .

Niyazi et al. 2013 found no relevant long-term toxicity in a series of 58 patients who received reirradiation for a malignant 
glioma using maximum EQD2 values of 80.3 Gy, 79.4 and 95.2 Gy to the optic chiasm, optic nerves and brainstem, 
respectively, considering an α/β ratio of 2 Gy for these structures.
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GLIOBLASTOMA
Median survival times from 7 to 13 months and 1-year OS rates of 30–55% have been observed following either SRS or 
fractionated SRT, with 1-year incidence of neurological toxicities ranging from 5 to 20%.

Using a median dose of 15–18 Gy, median 
OS ranged from 7.5 to 13 months and 
median PFS from 4.4 to 6 months.

In a recent systematic review of reirradiation 
with different SRS modalities for recurrent 
glioblastoma including 50 studies (2096 
patients), Kazmi et al. observed similar 12-
month OS and PFS rates of 34% and 16%, 
respectively.

RECURRENT DISEASE
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Hypofractionated SRT, given as moderate hypofractionation (35-37.5 Gy in 10–15 fractions of 2.5–3.5 Gy each) or as 
high-dose hypofractionation (27–35 Gy in 3–5 fractions of 5–9 Gy each) is increasingly used in the setting of reirradiation 
as an alternative to single-fraction SRS. 

Fogh et al. observed a median OS of 11 
months in 105 patients with relapsed 
glioblastoma who received a total dose of 
35 Gy in 10 fractions.

RECURRENT DISEASE
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A similar OS of 7 to 10 months has been observed using conventionally fractionated SRT in 2 Gy fractions.

In 172 patients with recurrent low- and high 
grade gliomas who were treated with 36 Gy 
delivered in 2-Gy fractions, Combs et al. 
observed median OS and PFS times of 8 and 
5 months, respectively. 

RECURRENT DISEASE
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Superior survival benefit of reirradiation in combination with systemic therapy remains a matter of debate. 
In a few retrospective studies, the combination of RT with alkylating agents offered longer OS and PFS times 
compared with RT alone, but this benefit seems to be limited to MGMT methylated tumors. In contrast, other few 
series failed to show significant survival benefit with the addition of  chemotherapy to RT. Retrospective studies 
observed significantly longer OS with the addition of bevacizumab to SRS and SRT compared to reirradiation alone.
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EPENDYMOMAS
Recurrent disease may occur in 30–50% of patients and it is treated by local excision plus reirradiation as systemic 
therapies have proven to be of a little benefit. Reirradiation given as focal treatment or CSI RT have been associated 
with survival benefit. 

RECURRENT DISEASE

101 patients with recurrent ependymoma were treated 
with a second course of fractionated RT after prior 
focal RT given to a dose of 54 Gy in 1.8 Gy daily 
fractions. Recurrent tumors received a median dose of 
39.6 Gy delivered in 1.8 Gy daily fractions to sites of 
gross or resected recurrent tumor using either photons 
(n = 88) or protons (n = 13); 55 patients with recurrent 
ependymoma were treated with CSI.
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Among 22 patients with local failure after the 
first course of RT, the use of CSI as 
reirradiation was associated with significant 
improvement in time to recurrence; median 
time and 5-year rate of time to recurrence 
were: 26.7 months and 15.2% in those who 
did not receive CSI, respectively, versus not 
reached and 83.3% for those who received 
CSI (p = 0.03). 

RECURRENT DISEASE
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Diffuse Midline Gliomas
Few studies investigated clinical outcomes of patients with recurrent/progressive diffuse midline glioma treated with 
reirradiation. Using median doses for reirradiation of 18–24 Gy in 1.8-2.0 Gy daily fractions, median OS reported in six 
published studies ranges from 4 to 8.3 months and median PFS from 3 to 4.5 months from the time of reirradiation. 

RECURRENT DISEASE
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Most patients were treated with a 
conventionally fractionated regimen up to a 
total dose of 20 Gy in 1.8-2.0 Gy daily 
fractions, given alone or in combination with 
systemic therapy. Following reirradiation, the 
reported median survival time was 6.4 
months compared to 3 months. 
 In addition, a clinical improvement was 
noted in nearly 80% of the patients with no 
life-threatening or fatal toxicities observed 
during the follow-up. 

RECURRENT DISEASE
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In another Canadian retrospective study 
including 14 patients with diffuse midline 
glioma who received focal reirradiation using 
doses of 21.6 to 36 Gy given in 1.8 Gy daily 
fractions, median OS from reirradiation was 
6.5 months. 
Clinical benefit can be observed in up to 80% 
of patients and this has been associated with 
an improvement in quality of life.

RECURRENT DISEASE
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TAKE HOME MESSAGES
Patients selection. 

In elderly/fragile with GBM: to encourage the consideration of hypofractionated 
radiotherapy for elderly patients with glioblastoma, adding chemotherapy for patients 
with good performance. The optimal dose and number of fractions remain unclear. 

According to international recommendations and prognostic score indexes, 
reirradiation should be considered in young patients with good performance status, 
and at least 6 months interval from the first course of RT.


