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	1. Re irradiation in  Brain Tumors:
Evidence, Efficacy and Safety
Dr Vikash Kumar
Head, Radiation Oncolgy, Asian Hospital, FBD.
 


	2. ➢ 40% of  WHO grade III gliomas and 90% of grade IV gliomas progress
within 2 years.
➢ With standard treatment, median OS for GBM is approximately 14.6 mo,
and median PFS is 6.9 mo*
➢ The main site of relapse is in or near the tumor bed
• Brain Mets:
- Median OS varies widely outside and within GPA score
- Factors: histology, age, KPS, extracranial mets, number of
mets, subtypes.
Lancet 2017; 390: 1645-1653
Common situations (Gliomas/Brain Metastases)
 


	3. Int J Radiat  Oncol Biol Phys. 2018;100:38–44.
 



	5. Questions remain unanswered  with respect to
re-RT
• who is the most appropriate candidate,
• which dose and fractionation are most effective,
• how to define the target volume
• which imaging technique is best for planning
• the optimal timing?
 


	6. ➢ The aim  of the present article is to give an overview of current available
clinical data on reirradiation of glioma with respect to the tolerance dose of
normal brain tissue.
➢ 21 studies from January 1996 to December 2006 were considered on
radiation-induced late adverse effects—i.e., brain tissue necrosis.
➢ The studies were analyzed by using the LQ model to derive information on
the BEDcumulative and NTDcumulative in 2-Gy fractions for the healthy
human brain.
 


	7. ➢ The NTDcumulative:
➢  CFRT series: 81.6–101.9 Gy….were generally lower than;
➢ FSRT series: 90–133.9 Gy
➢ LINAC-based stereotactic radiosurgery series 111.6–137.2 Gy
➢ The analysis showed the prescribed NTDcumulative to increase with
decreasing treatment volume.
➢ No correlation between the time interval between the initial and reirradiation
course and the incidence of radionecrosis was noted.
➢ Conclusion:
➢ Brain tissue necrosis is found to occur at NTDcumulative >100 Gy.
➢ The applied reirradiation dose and NTDcumulative increases with a change
in irradiation technique from conventional to radiosurgery re-treatment,
without increasing the probability of normal brain necrosis.
Contd.
 


	8. Re-resection and re-radiation  therapy
➢ Combs et al* published the first study after rHGG re-S followed by early re-RT.
➢ N=108 patients,
➢ RT: 36 Gy @ 2-3 Gy/Fr
➢ mOS was 12 mo, with no serious toxicity.
➢ In multivariate analysis, the extent of surgery, MGMT methylation, interval time
between first and second irradiation, and KPS were independent prognostic
factors for OS.
*Neurosurgery 2018; 83:1241-1248.
#Neuro Oncol 2016; 18: 549-556
 


	9. Re RT with  SRS
 



	11. Re RT with  FSRT
 


	12. Re RT with  CFRT
 


	13. Scoccianti et al.  Crit Rev Oncol Hematol 2018; 126: 80-91.
 


	14. Concomitant and/or adjuvant  treatment with temozolomide has
resulted in longer OS and PFS times compared with radiation
alone, but this is generally limited to MGMT methylated
tumors.
Re RT with TEMOZOLAMIDE
 


	15. ➢ Preliminary results  of this study have confirmed the safety of the BEV-ReHFSRT
combination and that it provides a benefit in PFS at 6 mo, even without a benefit
in mOS, as observed in first line.
➢ The highly anticipated results from the NRG Oncology/RTOG 1205 phase II
clinical trial (NCT01730950) are expected in 2023.
Re RT with BEVACIZUMAB
 


	16. Prognostic scales for  re-RT
Chapman CH et al. Neurooncol Pract 2019; 6: 364-374.
Combs SE et al. Neurosurgery 2018; 83: 1241-1248.
 




	19. MRI MRS PERFUSION  DIFFUSION
Recurrence Infield
Outfield
Chol/citrate
high
high Low ADC
Pseudo
Progression
Infield Chol/cit
Normal
low
Necrosis Infield Lipid lactate low High ADC
TISSUE DIAGNOSIS IS THE FINAL
In most studies, the CTV equals GTV. Subsequently, a margin usually ≤ 5
mm is added for PTV expansion.
Some papers add a CTV to include the peritumoral edema…
controversies!!
 


	20. ➢ Multiple studies  correlating imaging findings with histopathologic
evaluation in surgically treated patients with HGG have indicated that
molecular imaging with AA positron emission tomography (PET) is
more specific and equally sensitive for tumor detection than CE-MRI.
➢ Areas of restricted diffusion on ADC/DWI do not correlate well with regions of
either increased FET uptake or GdT1w-MRI contrast enhancement.
 



	22. Organ-at-risk tolerance dose
Preclinical  data suggest a 61% recovery in the spinal
cord after 1 year since the first irradiation, and it is
believed that this is likely to be applicable to other
central nervous system tissues*.
These models indicate that, in the context of re-RT,
maximum summed doses of up to 86 Gy could be
tolerated for the optic chiasm and brainstem.
*Kirkpatrick JP, Int J Radiat Oncol Biol Phys 2010; 76: S42-S49.
 


	23. TOXICITY AND QOL
The  only existing meta-analysis reported rate of:
➢ ≥ Grade 3 toxicity: 7%,
➢ morbidity and mortality ranged from 0%-31% and
0%-1%, respectively.
Kazmi et al. J Neurooncol 2019; 142: 79-90.
 


	24. ➢ Maitre et  al*reported prospective data on QoL and activities
of daily living in patients with recurrent/progressive glioma
treated with re-RT (median dose EQD2 51.4 Gy).
➢ They used the QLQ-C30 and QLQ-BN20 questionnaires and
the modified Barthel index.
➢ They performed 225 evaluations in 60 patients, concluding
that high dose re-RT in selected patients is associated with
stabilization of QoL and greater functional independence.
*Clin Oncol (R Coll Radiol) 2021; 33: e155-e165.
 


	25. Particle Irradiation
  


	26. ➢ N= 109
➢  Median FU11.2 months.
➢ Median TI (median 59.3 Gy) to PT-ReRT (median 49.6 Gy) was 45.7
months.
➢ Primary histology was glioblastoma (n=62), oligodendroglioma
(n=26), and astrocytoma (n=20).
➢ Median PFS and OS was 6.1 and 11.1 months, respectively.
 




	29. Pediatric Patients
➢ Medulloblastoma,  diffuse intrinsic pontine glioma (DIPG),
high-grade gliomas, germ cell tumors, and ependymoma.
➢ Fear of long-term side effects of radiation, including
neurocognitive delay and other life altering consequences.
 


	30. • 7 studies  satisfied all criteria,
• N=90
• reRT was attempted 11.8–14 months after initial RT
• the incidences of clinical improvement and radiologic
response following reRT were 87% and 69% respectively.
•
• The incidence of acute serious toxicity was 0%.
• Pooled OS from initial diagnosis and time of reRT were 18.0
months and 6.2 months respectively.
 




	33. ➢ N=67
➢ Medulloblastoma/  PNET (20), Ependymoma (19), GCT (8), HGG (9), and
LGG (5)
➢ Median TI: 2.0 yrs
➢ In field: 52, Marginal: 15
➢ Re S: 45
➢ Re RT: 53.1 Gy (median)
➢ The median overall survival after completion of repeat RT was
12.8 months for the entire cohort and 20.5 and 8.4 months for patients
with recurrent ependymoma and medulloblastoma after reirradiation,
respectively.
 



	35. ➢ Based mostly  on retrospective series, selected patients
with a good performance status may benefit from re-RT
using modern high-precision techniques.
➢ Potential benefits of re-RT include palliation by:
➢ increasing PFS and possibly overall survival in
selected patients.
➢ reducing corticosteroid use,
➢ improving neurologic symptoms,
➢ Decisions must be individualized, taking into account the
pattern of relapse, previous treatment, and functional
status, as well as the patient’s preferences and expected
QoL
Conclusion:
 


	36. Thank You.
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