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EORTC 22845: 5y-OS 65-68%; 5y-PFS 35-55% 



LGG have
infiltrative

growth
pattern

Good reasons why adjuvant treatment in 
Low Grade Gliomas should be given

LGG often 
display an 

aggressive 
pathological 

behavior
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Efficacy of postoperative Radiotherapy

314 pts with
LGG

mOS 5y-OS mPFS 5y-PFS Seizure
control @1 y

Early RT 
(54 Gy)

7.4 y 68.4% 5.3 y 55% 75%

Delayed RT 7.2 y 65.7% 3.4 y 35% 59%

p<0.0001 p=0.03

Take home message

Efficacy of postoperative Radiotherapy
Level 1 evidence: 

Early RT increases PFS
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Surgery 
+ 
RT

PFS

RT = Cognitive 
impairment

QoL

hypothesisLevel 1 

evidence

Neurocognitive effects of Radiotherapy 



Radiotherapy = Neurocognitive Impairment 

Radiotherapy = Neurocognitive Impairment 



Radiotherapy ≠ Neurocognitive Impairment 

Radiotherapy ≠ Neurocognitive Impairment 



Baseline 
alterations

Laack 2005

Older age Crossen JCO 1994, Klein 2002, Douw 2009

Comorbidities Peterson 1993, Armstrong 2002, Swennen 2004

The tumor itself Taphoorn 1994, Hahn 2000, Klein 2002, Laack 2003, 
Torres 2003, Correa 2007, Merchant 2009, 
Douw 2009

Surgery Recht 1992, Reijneveld 2001, Merchant 2009, Douw 2009

Radiotherapy Dose >2Gy: Corn 1994, Crossen 1994, Klein 2002
High total dose: Crossen 1994, Kiebert 1998, Klein 2002 
Large volume:  Asai 1989, Kleinberg 1993, Gregor 1996, 
Surma-aho 2001, Swennen 2004,  Merchant 2009

Chemotherapy Crossen 1994, Keime-Guibert 1998

Antiepilectic Drugs Klein 2002, Correa 2007, Correa 2009, Douw 2009

Psychological 
Experience

Cull 1996

Neurocognitive impairment in LGG have a 
multifactorial genesis

Take home message

There are no evidenced-based data to exclude or 

confirm neurocognitive effects of “modern” RT

There are no evidenced-based data to exclude or 

confirm neurocognitive effects of “modern” RT

Selection 
for pts to 
be treated 

with 
immediate 

RT

Strategies 
for 

reducing 
the toxicity 

of RT



How to reduce the potential neurotoxicity 
of radiotherapy

Use high conformal technique

Keep your volume as 
small as possible

GTV: high intensity area on 
T2w MRI + CE
CTV=GTV +1(-2) cm

EORTC 22033: Fairchild 
2012
Merchant 2009

Keep total dose as low as 
possible 

45/50.4/(54Gy) EORTC 22844: Karim 1996
RTOG: Shaw 2002

Use always conventional
fractionation

1.8/2 Gy

“..with modern RT techniques, the risk of cognitive decline is probably low..”

Taphoorn, ASCO Proceedings 2009

Consider hippocampal sparing RT Pinkham 2013

Decision
on 

treatment

Unfavorable prognostic factors

Clinical factors Disease related factors Treatment related factors

Age ≥40 y* Astrocytoma* Partial removal or biopsy

Low PS High proliferative index

Neurological deficits * No LOH 1p/19q

Large diameter*

Tumor crossing the midline*

Contrast enhancement

*Confirmed by EORTC data, Pignatti 2002



Age <40 vs ≥40 y

Neurologic 
deficit

No vs Yes

Largest 
diameter

<6 cm vs ≥6 
cm

Tumor 
crossing the 
midline

No vs Yes

Histology 
subtype

OD/OA vs A

Prognostic 
score

0

1

2

3

4

5

Risk Groups

Low 
risk

0-2

High 
risk

3-5

Age <40 vs ≥40 y

Headache No vs Yes

Epilepsy No vs Yes

Epilepsy only No vs Yes

Mental 
disturbances

No vs Yes

Motor 
disturbances

No vs Yes

Neurologic deficit No vs Yes

Largest diameter <6 cm vs ≥6 cm

Tumor crossing 
the midline

No vs Yes

N of lobes 
involved

<1 vs>1

Ventricles involved No vs Yes

Surgery Biopsy
vs<50% removal 
vs 50-89% removal 
vs 90-100%

Histology subtype OD/OA vs A

RADIOTHERAPY WITHOUT DELAY

Neurological 
deficit (with 
exception 
of well-

controlled 
seizures) 

Age ≥ 40 y

Tumor crossing the midline Contrast enhancement

Max diameter > 6 cm Partial resection

Astrocytoma



OBSERVATION
withholding radiotherapy until progression

Max diam <6 cm No contrast 
enhancement

Lateralised tumor

Gross total resection

Asymptomatic patient [Incidental finding in CT scan performed because of symptoms from 
sinusitis (inflammatory pseudocyst in the right maxillary sinus) ]

Age < 40 y

Take home messages

1) Efficacy of postoperative Radiotherapy
Level 1 evidence: 

Postoperative RT increases PFS
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2) Neurotoxicity of Radiotherapy
There are no evidence-based data to neither 

exclude nor confirm neurocognitive effects 
of modern RT
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3) Adequate selection of patients
Patients with poor prognostic factors should 

receive postoperative RT
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1.Phase II studies on exclusive cht
2.EORTC trial 22033/26033

Can Chemotherapy replace 
Radiotherapy in the postoperative 

management of LGG?

Phase II studies on exclusive cht
Author n Histotypes Chemo Newly 

diagn/rec
OS PFS RR

Mason
Neurology 1996

8/9 OD PCV Newly diagn n.a. mPFS 25 m PR 75%

Soffietti 
Neurosurgery 1998

15/26 OD+OA PCV Onlyrec n.a. mPFS 24 m* CR 12%*
SD 31%*
PR 50%*
PD 8%*

Brada
Ann Oncol 2003

30 A+OD+OA TMZ Both 3y OS 82% 3y PFS 66% SD 38%
PR 58%
PD 3%

Hoang-Xuan
JCO 2004

60 OD+OA TMZ Only rec n.a. 1y PFS 73% SD 61%
PR 31%
PD 8%

Lebrun
Eur JNeurol 2007

33 OD PCV Newlydiagn 2y OS 85% 1y PFS 90% CR 3%
SD 55%
PR 24%
PD 18%

Tosoni
JNO 2008

30 A+OD+OA 3 weeks on, 1 
week off TMZ

Only rec 2y OS 79% 2y PFS 43% SD 56,7%
PR 30%
PD 13,3%

Kesari
Clin Cancer Res
2009

32/44 OD+OA 7 weeks on,
4 weeks off 
TMZ

Both 3y OS 
12%*

3y PFS 
57%*

SD 75%*
PR 20%*
PD 5%*

* Results for untreated+pretreated pts



Newly diagnosed high risk patients

or progressive 

Low Grade Gliomas

EORTC 22033-26033 phIII trial 

Treatment Endpoint

PRIMARY ENDPOINT: PFS 
(differences to be detected: improvement of
13% to 58% in PFS at 5 years for the TMZ 
arm; HR: 0.68,2-sided,5% sign.level)

SECONDARY ENDPOINTS:
OS 

QoL and MMSE

Neurocognitive measures
(only in some centers)

Toxicity

® 75 mg/m2/day, d1-21, 
q28 TMZ

(up to 12 courses or until
progression)

50,4 Gy

Stratification: 1p mutation, contrast enhancement  on MRI, age, PS, 

EORTC 22033-26033 phIII trial 

707 pts registered, 477 pts randomized, first analysis
after 246 progression events, median Fup 45.5 months





G4  toxicity

RT 0.9%

TMZ 22.9%

G5  toxicity

RT 1.7%

TMZ 3.8%

G4 hematological toxicity

Radiotherapy 0%

TMZ 5.5%

Take home message

Can Chemotherapy replace Radiotherapy in 
the postoperative management of high risk 

LGG?

Can Chemotherapy replace Radiotherapy in 
the postoperative management of high risk 

LGG?

•First line treatment with TMZ compared to RT did not improve PFS
•Severe toxicity in patients treated with TMZ was more frequent

Neurocognitive
evaluation

Molecular analysis 
(19q, MGMT, IDH, genome-

wide methylation)



Take home messages

• Make a proper selection of patients for 
observation or treatment

• Make a proper selection of patients for 
observation or treatment

• Treat high risk patients with postoperative 
highly conformal RT 

• Treat high risk patients with postoperative 
highly conformal RT 

• Wait for the definitive results of EORTC 
22033-26033

• Wait for the definitive results of EORTC 
22033-26033


