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Glioblastoma is the most common malignant tumor of the central nervous system, accounting

for 45% of all gliomas [1, 2]. 

It  is  considered  an  incurable  disease  with  a  poor  prognosis,  and  a  median  survival

exceptionally exceeding 15 months from diagnosis [1]. 

Recurrence  further  increases  mortality  and  occurs  around  6  to  9  months  after  the  first

treatment [2].

The  case  was  about  a  68-year-old  patient  who  has  been  followed  for  World  Health

Organization grade 4 glioma. 

The initial magnetic resonance imaging (MRI) revealed a right parietal process for which the

patient  underwent  a  partial  resection  surgery.  Anatomo-pathological  results  confirmed
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glioblastoma. Molecular study using polymerase chain reaction (PCR) techniques showed no

MGMT gene methylation.

Treatment  was continued following Stupp protocol.  It  was a radiotherapy treatment  using

volumetric  modulated  arc  therapy (VMAT) technique  with  Novalis  Truebeam STX linear

accelerator, at a dose of 60 Gy (2 Gy/fraction) with daily concomitant temozolomide intake

(75 mg/m2). Target volumes were defined according to the recommendations of the Radiation

Therapy Oncology Group (RTOG).

Temozolomide was followed as an adjuvant therapy six months, then extended for further 6

months. 8 months after the end of radiotherapy the brain-MRI showed a 41% reduction in the

size of the tumor. 

Then, one year after the end of chemotherapy, an ectopic re-growth in the right occipito-

temporal lobe, was identified on brain MRI marking a relapse of the disease. 

The  patient  benefited  from  targeted  therapy;  bevacizumab  combined  to  hypofractionated

radiotherapy under stereotactic conditions using Novalis Truebeam STX linear accelerator at a

dose of 30 Gy (5 Gy/fraction). 

A second relapse was detected around 4 months later in the right parietal lesion, for which the

same treatment  was  initiated  (Fig.  1).  The  cumulative  equivalent  dose  in  2  Gy fractions

(EQD2) dose to the healthy brain was less than 130 Gy (Tab. 1). 

A follow-up MRI one month later showed a 28.5% regression of the right parietal lesion, with

a stable appearance of the right occipito-temporal lesion. 

3 months later, the volume of the right occipito-temporal lesion increased by 36%, indicating

progression of the disease. 

It was decided to change the therapeutic strategy and opt for Trametinib, which the patient

tolerated poorly. The patient has remained under palliative care only to pass away 42 months

after his diagnosis.

The  patient  studied  was  over  65  years  and  had  glioblastoma  without  MGMT promoter

methylation. These are poor prognosis factors and predict increased resistance to treatment

[3]. It was therefore of particular interest to extend the duration of adjuvant temozolomide by

6  months.  According  to  Hegi  et  al,  prolonged  treatment  with  temozolomide  leads  to  a



decrease  in  MGMT levels,  thereby  weakening  tumor  cells  and  reinforcing  the  effects  of

treatment [4]. In 2021, a study of 319 patients by Huang et  al.  showed that patients who

received  long-term  adjuvant  chemotherapy  had  a  statistically  significant  progression-free

survival (p = 0.008) [5]. 

Re-irradiation  combined  with  bevacizumab  was  associated  with  longer  progression-free

survival in recurrent glioblastoma. A phase II trial confirmed this benefit, showing improved

progression-free survival (7.1 vs. 3.8 months) without affecting overall survival [6]. 

But  the  main  toxicity  feared  is  cerebral  necrosis,  which  occurs  at  a  risk of  7–13% after

stereotactic hypo-fractionated radiotherapy at a cumulative EQD2 dose of between 102 and

130 Gy [7].  The most commonly used treatment regimens range from 25 to 35 Gy, delivered

in 5 to 7 Gy fractions. Numerous studies have demonstrated their efficacy, with an overall

survival up to 12.5 months and a radiological response rate of 40% [7].

For the last  relapse,  the patient received Trametinib because of its  somatic BRAF V600E

mutation. A Phase II trial evaluated the combination of dabrafenib and trametinib in recurrent

or refractory high-grade gliomas with BRAF V600E mutation.  The results showed a 33%

objective response rate and a median progression-free survival of 12.7 months [8].

Although  glioblastoma  is  a  tumor  with  a  poor  prognosis,  re-irradiation  combined  with

bevacizumab remains an option for controlling the disease, pending the emergence of new

therapies.
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Table 1. Doses received in the healthy brain in physical and equivalent dose in 2 Gy fractions

(EQD2) doses

Figure 1. Treatment planning; first irradiation (A), second irradiation (B) and third irradiation

(C)
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