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Journey of  Glioma



Case 1



32/M/Laborer / h/o headache followed by RTA

2018



Post op-Astrocytoma Gd 1- kept on AEDs 



• Wait? 

• Treat ?



Headache/heaviness in eyes /RTA



Post op-A-ODG





IDH inhibition



(Un)Comfort zone

• Gd 2 ODG

• Compliant 

• GTR

• 6 monthly image-based follow 
up



Case 2



• 32/F/4 e/o focal seizures 
with secondary 
generalization

• IDH mt Gd 2-3 

• GTR



Questions

• Importance of extent of resection?

• Choice of observation?

• Choice of adjuvant ?

• Avoid RT ?

• Emerging therapies ?



Diffuse gliomas

• IDH pathway mutations 

• Transformation to HGG (IDH mt disease ) 

• Upfront adverse behaviour in IDH wt 
disease ( GBM like in the presence of 
EGFRamp,+7/10-phenotype, TERT 
Promoter mutation, Homozygous 
deletion of CDKN2A/B)

• Maximal safe resection – initial 
cornerstone of management 

AA 
IDH +/ATRX-
loss

ODG 
IDH+/ATRX-retained 
1p19q codel

Entities 
-Low risk Low grade – rare 
- HR –LGG 
- Gd III
- Gd IV IDH mutant astrocytoma

RT Doses – 54-59.4Gy/30-33# 

IDH mt Gd 4



https://doi.org/10.1093/neuonc/noae221



doi:10.1093/annonc/mdx230



AVOID RT

• Not shown to improve OS

• Cognitive concerns

• Oligosymptomatic disease –
IWOT/IMPROV-CODEL



TMZ Alone



IDH inhibition



HR -LGG
Pignatti RTOG 9802 RTOG 0424 

(≥3 Risk 
factors)

Age (Years) ≥40 ≤40 with
STR 
≥40

≥40

Size(cm) ≥6cm ≥6cm

Histology Astrocytoma Astrocytoma

Extent Tumor crossing 
midline

Bihemispheric

PS Presence of 
neurological 
deficit

>1 preop

≤2 – Low risk 
>2 –High Risk 

Differential
survival

7.8 vs 3.7 yrs (HR 
=1.83,95% CI-
1.48-2.26)

RTOG 9802(PCV) RTOG 0424 (TMZ)

Initial result OS – NS 
PFS – 17 % 
Difference 
favoring PCV

3 yr 
OS – 73.1%
PFS – 59.2% 
Better than
historical ctrl.

Updated result Median OS –
Significant benefit 
( 13.3 vs 7.8 yrs )
10 YR 
OS – 60% vs 40% 
PFS – 51% vs 21% 

5 yr 
OS –60.9%  
PFS –46.8%
10 yr
OS – 34.6% 
PFS – 25.5% 

Molecular Era 
Data (106/251)

Benefit restricted 
to IDH mutant ds.

MGMT carries
prognostic 
significance even 
in the setting of 
IDH mutation



When we give RT-HR LGG



Course

• RT-59.4Gy/33# 
+conc. TMZ 

• Adj. TMZ X 12 
cycles

Post RT

Post chemo 
on follow up



Case 3



21/M/Single episode of GTCS 



IDH mt AA



Questions

• Importance of extent of resection?

• Choice of observation?

• Choice of adjuvant ?

• Avoid RT ?

• Delineation principles ? 



Grade III Glioma

AA

CATNON

Initial Data (2017) 5 yr 
OS- 55.9% ( RT f/b adj.TMZ ) 
vs. 44.1%( without adjuvant 
TMZ)

Second analysis(2022) Overall cohort – no benefit of
concurrent TMZ
Adjuvant MTZ – mOS-82.3 vs 
46.9 months 
IDH mt –
OS benefit for adjuvant 
Trend towards OS benefit for 
concurrent

Third analysis(post hoc -
2022)

IDH wt mol GBM
No benefit for TMZ
MGMT prognostic not 
predictive

A-ODG
• RTOG 9402/EORTC – 25951- extrapolated data –

significant non- codel included in original dataset

• RT followed by adjuvant PCV associated with survival 
benefit (OS and PFS )

• Doubling of Median OS in co-deleted tumors  - 14.7 vs 
7.3 years in RTOG 9402)

• 20 year update –sustained benefit overall(7-13%) and in 
1p19q codel(20%- 20 year actuarial-37%)

• IWOT- unanswered

• TMZ vs PCV 

➢ POLA suggests benefit for PCV for ODG

➢ TOP/CODEL – overall IDH 



POLA



Summary

• RT f/b PCV – proven benefit in HR –LGG and A-ODG- Difficult to 
administer toxic regimen 

• RT f/b TMZ – proven OS benefit in AA – equivalence with PCV 
unknown 

• RT +TMZ f/b Adj. TMZ-Benefit of concurrent likely to be restricted to 
IDH mutant  



Delineation-MRI



Delineation -PET



ESTRO EANO 2023 Gd 4

https://doi.org/10.1016/j.radonc.2023.109663 



ESTRO EANO 2024-Gd 2-3

https://doi.org/10.1016/j.radonc.2024.110594



Evolve(d) Principles 



Photon planning

• Check contour and adequacy of 
simulation

• Dose (55.8-59.4Gy/31-
33#)/Volume/Fields(Arcs)

• Coverage – 100/95/50/30/Slice 
by slice coverage

• Hotspots /Cold spots 

• DVH – PTV coverage

• OAR – clinical goals

https://doi.org/10.1016/j.radonc.2023.109663 



Eyeballing Color Washes



Case 4



Re-irradiation-Adult Diffuse Gliomas



Questions

• Who constitutes an ideal candidate?

• Doses and volumes ?

• Concurrent therapies ?

• Toxicities ?



• 30/M/Cabin crew/Single episode GTCS

• A-ODG – 1p19q non-codel

• Received adjuvant EBRT to postop bed + residual disease 60 Gy/30 
fractions @ 2 Gy/# from 07.02.2013 to 11.04.2013 along with 
concurrent Temozolomide (75 mg/m2).

• On follow up with ambiguous imaging findings 



2019



2021



• Received ReRT to residual disease 50.4 Gy/ 28 fractions 
@ 1.8 Gy/# from 27.09.2021 to 09.11.2021 along with 
concurrent Temozolomide (75 mg/m2).

• 3 courses and 2 challenges with bevacizumab

• Now progressing – started on CCNU

2022 2024



Case 5



32/F/Presenting – GTCS /Headache /Vomiting-Dec 2018



• HPR review in TMH: Glioblastoma, Grade 4

IHC: IDH wild type, ATRX retained, CD34, p53 (+);

MIB1: 6-8%

MGMT unmethylation

• Postop MRI brain (11.01.2019): Postop changes & no residual disease



RT -59.4Gy/33# f/b 6 # TMZ (Sept 2019)



October

2019

October

2020



MRI brain (02.02.2022):progression



Re -surgery Re-RT-54Gy/30# TMZ rechallenge – 6#

Oct 2023 – treatment complete



Necrosis +

Death- sepsis , PE –
01.01.2024



TMH experience-Outcomes

• N=111(Gd III- 37, Gd IV – 74)

• IDH mt – 49(44%),MGMT meth- 30(27%)

• Median time to Recurrence – 4.3 yrs 

• Median time to Re RT – 4.8 yrs

• Median Re RT dose - 54Gy (IQR=50.4-55.8Gy) 

• Cumulative median EQD2 – 104.3Gy(IQR = 102.6-109.4 
Gy)

• Median volume -325 cc

• 1 yr Re RT –PFS – 42.8% (median- 10.9 months )

• 1 yr Re RT OS – 61.8% (median – 14.4 months) ,2 yr OS -
20% 

• MVA for OS – PS 

• MVA for PFS – DFI, Time to Re RT , IDH,KPS

• Post treatment changes – 30% - higher risk of pseudo-
progression with EQD2>104.3Gy

Clin Transl Oncol. 2021 Jul;23(7):1358-1367. doi: 10.1007/s12094-
020-02526-0. Epub 2021 Feb 2. PMID: 33528810.



Quality of Life

Clin Oncol (R Coll Radiol). 2021 Mar;33(3):e155-e165. doi: 

10.1016/j.clon.2020.08.011. Epub 2020 Sep 8. PMID: 32917486.



Benchmark Outcomes with Re-RT in recurrent/progressive HGG

Courtesy :Prof. Tejpal Gupta



Caveats of selection bias



Times,Doses and Volumes

• DFI – 1.5-2 years

• GTV using multiparametric MRI 

• Careful co-registration

• Fusion with previous contours 
and plans(Isodoses –30/ 50/95)

• CTV – 5-7mm- individualise

• PTV – 3 mm with daily IGRT

• Doses – 50-54Gy @ 1.8Gy/#



Concurrent therapies 



Before, After, or Concurrently?

ChemoRx-naïve patient (transformed from an erstwhile LGG)
• Give 6-12 cycles of monthly temozolomide as salvage to defer ReRT
• Follow-up with concurrent temozolomide during ReRT
• In patients with known 1p/19q deletion, PCV may be offered instead of TMZ

Patient progressed after prior chemoRx (either PCV/TMZ)
• <6 months from last exposure to chemoRx: Not much rationale of chemoRx
• 6-12 months from last exposure to chemoRx: Value judgement
• >12 months from last exposure to chemoRx: Rechallenge with chemoRx

Bevacizumab-naïve patient (but received multiple chemoRx)
• Consider ReRT with concurrent bevacizumab followed by maintenance Rx

Patient progressed after prior chemoRx + Bevacizumab
• Enter patient into a clinical trial  (either IND or combining IND + ReRT)  

Courtesy :Prof. Tejpal Gupta



Reducing RN- Bev +RT 



Recent Data

https://doi.org/10.1007/s11060-023-04340-4 





Reducing RN – Precise delineation









Journeys don’t have happy endings …..

• 1-High ranked corporate-lost job , 
divorced , developed OCD 

• 2- Father had GBM- expired , now 
one son has HGG 

• 3- Cabin crew – restaurant 
manager – waiter- unemployed 
,marriage proposal cancelled , 
elderly parents – divesting assets, 
house sold , father expired now 
mother is the only caregiver , 
persistent feelings of worthlessness 
and suicidal thought 

• All KPS 80-90

• All NPS 0-1

• All GCS E4V5M6



Conclusions

• Evolving paradigms 

• Cognizance of molecular biology 
essential

• Multidisciplinary decision 
making 

• Focus on QOL and survivorship



Dr.Asesh
Dr.Madhan
Dr.Sagar


