
Nuove prospettive nella Leucemia Linfatica Cronica e nel Linfoma Follicolare  |  Bologna 02 – 03 marzo 2017   |

tumori embrionari del sistema nervoso centrale: overview

Medulloblastoma
Maura Massimino
Fondazione IRCCS Istituto Nazionale dei Tumori
Bologna, 3 Ottobre 2023
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portatori di interessi commerciali in campo sanitario
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• Brain tumors represent, by incidence, the
second pediatric tumor after leukemia

• 20/25% of the tumors of this age group

• In italy about 350-400 cases are diagnosed every
year

• Mortality, in the last two decades, has reduced
from 2 / 100,000 to 0.9 / 100,000 events per
year:

THAT MEANS THAT 60% OF AFFECTED CHILDREN 
CAN BECOME ADULT

pediatric brain tumors 
EPIDEMIOLOGICAL PREMISES



Survival improvement

• Embryonal tumors, from 1980 to 2009
– 37% to 60%, as general assessment
But, around 2000
– Gap between South and East Europe with 40% 

and EUROCARE-5 consortium with 66%
– Medulloblastoma, from 1959 to 2009

• 29% to 73% as general assessment
• In Tunisia less than 27% in 1997
• In Uganda 0 in 2007



And in the meantime



WHO 2016 (rev 4th) classification of brain tumors
was a combination of phenotypic and genotypic
parameters
Classification WHO 2021 (5th) introduced
molecular criteria essential for diagnosis

Thanks to E. Miele



Medulloblastoma



0.81 ± 0.03, HFRT (n=169)

0.78 ± 0.03, STRT (n=169)

What we have acquired for 
MEDULLOBLASTOMA

• Craniospinal irradiation is needed
– Dissemination at diagnosis: 20-35% of patients

• Craniospinal doses can be reduced in standard risk conditions
if chemotherapy is thereafter given

Mandatory spinal axis MRI

Pitfalls:
- Whole spinal canal from cervical region  to the dural salk
- Preferentially preoperatively
- Axial views on doubtful images

Packer JCO 
9-2006

5 yrs EFS  81%

5 yrs OS    86%




0.81 ± 0.03, HFRT (n=169)

0.78 ± 0.03, STRT (n=169)
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Whole spinal canal from cervical region  to the dural salk
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What we have acquired for MEDULLOBLASTOMA
Histological subtypes

Classic (CMB)

Desmoplastic/nodular (DMB)

Nodular prevalence (MBEN)

Large cell/ 
anaplastic (LCA)

bad





0.81 ± 0.03, HFRT (n=169)

0.78 ± 0.03, STRT (n=169)

Study accrual:
• Jan 2001-December 2006
• 340 patients, 9 Countries, > 122 Centres
• Web-based data collection
• Final evaluation 2010
• Stratification by clinical risk factors

Surgery

HF RT
1.0 Gy x 2
36/60/68/36 Gy + Vcr

Conventional RT         
1.8 Gy x 1       
23.4/54/23.4 Gy + Vcr Maintenance CT

Cisplatin,CCNU,VCR            
8 cycles
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What we have acquired for MEDULLOBLASTOMA
Common strategy in EUROPE




0.81 ± 0.03, HFRT (n=169)

0.78 ± 0.03, STRT (n=169)
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Study accrual:

Jan 2001-December 2006

340 patients, 9 Countries, > 122 Centres

Web-based data collection

Final evaluation 2010

Stratification by clinical risk factors



  Surgery

HF RT

1.0 Gy x 2

36/60/68/36 Gy + Vcr

Conventional RT         

1.8 Gy x 1       23.4/54/23.4 Gy + Vcr

Maintenance CT

Cisplatin,CCNU,VCR            8 cycles
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Diagram4
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Blad1


																		Hyperfractionated RT (n=168)			Stardard Fractionation RT (n=171)						1  A Stardard Fractionation RT


															Germany			87			89						176


															France			26			26						52


															Italy			20			21						41


												SP1CID1  SP1CID1			NOPHO			9			13						22


															Spain			12			8						20


															UK			7			11						18


															Netherlands			7			3						10


												Total						168			171						339


															SPAgeCode2


																					Frequency			Percent			Valid Percent			Cumulative Percent


															Valid			<5 years			20			5.8997050147			5.8997050147			5.8997050147


																		5-<10 years			172			50.7374631268			50.7374631268			56.6371681416


																		10-<15 years			97			28.6135693215			28.6135693215			85.2507374631


																		>=15 years			50			14.7492625369			14.7492625369			100


																		Total			339			100			100


															SP1Age * SP1SEX Crosstabulation


															Count


																					SP1SEX						Total


																					Boys			Girls			1  male


															Age			3			2			0			2


																		4			12			6			18


																		5			17			8			25


																		6			29			7			36


																		7			26			13			39


																		8			17			20			37


																		9			17			18			35


																		10			11			15			26


																		11			16			8			24


																		12			10			5			15


																		13			9			7			16


																		14			11			5			16


																		15			8			6			14


																		16			11			3			14


																		17			7			0			7


																		18			3			0			3


																		19			2			4			6


																		20			4			2			6


															Total						212			127			339
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COG ACNS 0331
Standard risk medulloblastoma, 3-21 years

Double randomization

RT posterior fossa RT CS 18 Gy (only 3-7 yrs)

+  AAB(x3)
RT involved field RT CS 23.4 Gy

A: CCNU, Cisplatin, VCR

B: Ciclofosfamide., VCR

R1 R2

Jakacki, Int J Rad Oncol B Phy 2004: 
3/7 pts relapsed after 18 Gy RT CS (RT after 4 CT 
courses) 

Not really known for every Mbl subtype:
• a 5.4 Gy reduction in the CSI dose (18 Gy) was prescribed  in 

patients 3-7 years (COG ACNS0331) with a non-inferiority
randomized design

• The 5-year EFS in SD-CSI and LD-CSI was 82.5%  and 71.4%, 
respectively (p 0.028)

• The 5-year OS in SD-CSI and LD-CSI was 85.6%  and 77.5%, 
respectively (p 0.049)

• decreasing CSI dose to 18 Gy may increase risk of 
recurrence and is not recommended without subgrouping

J Clin Oncol 39:2685-2697. © 2021

Or, how low can CSI doses be if giving chemotherapy?
How much CSI is needed?


COG ACNS 0331 

Standard risk medulloblastoma, 3-21 years

Double randomization

		      RT posterior  fossa                         RT CS 18 Gy (only 3-7 yrs)

					           	 		+  AAB(x3)

		      RT	involved field	                     RT CS 23.4 Gy		   	

							A: CCNU, Cisplatin, VCR

							B: Ciclofosfamide., VCR

 





R1



R2











Jakacki, Int J Rad Oncol B Phy 2004: 

3/7 pts relapsed after 18 Gy RT CS (RT after 4 CT courses) 











COG ACNS 0331
Standard risk medulloblastoms, 321
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How far we can expand this classification?



What is standard risk?
• standard risk conditions have changed over 

time
– Not residual disease, neither absence of 

metastases are enough
– + no LCA histology enough either
– + no MYC/MYCN amplification
– + no Tp53 mutation

and (!)…











SIOP PNET 5 MB

 European study (16 countries) for children older than 3 to 5 years

 Stratification according to clinical and biological criteria

- LR: Low-risk medulloblastoma (Phase II; Co-PI: F. Doz) 
- SR: Standard-risk medulloblastoma (Phase III)

EudraCT-Nr. 2011-004868-30





Clinically SR MB

Max. safe 
resection

R
Max. safe 
resection

VFR
(WNT, incl. APC)
Exp. PFS ~90%

FR
(SHH-TP53wt/

G3-4 WCA RF or ST VII)
Exp. PFS ~90%

SR 
(G3-4 HR)

Exp. PFS 65%

Stratification

15Gy CSI + Boost
4 cycles B 

(also if limited surgery)

60-80 WNT 30-40 SHH & 70-80 G3G4 180-200 G3G4

23.4Gy CSI
6/8 BABA

2nd cycle
Carbo/Eto
SC-harvest

HD-TT
23.4Gy CSI

TMZ

R
18Gy CSI + Boost
4/6 cycles BABA

Randomized Phase II surgical question in 
participating centers
Endpoint: early direct neurocognitve assessment

92 (46+46) patients
Alpha 10%/1-sided test/Power 70%

Single-arm phase II
Endpoint: PFS
87 patients
Design 1-arm non-inferiority
Alpha 5%, power 80%, 
6,5 years recruitment

Single-arm phase II
Endpoint: PFS
78 patients minimum 
Design: 1-arm non-inferiority
Alpha = 5%, power 80%
4.7 years recuitment min

Total No
patients

~380

Trial duration 6 (-8) years

Participating 
countries

SIOP-E

Sponsor Germany

Limited surgery

2xCarbo/Eto

Re-surgery

1 cycle
Carbo/Eto

Randomized phase III
Endpoint: PFS
196 (98+98) patients
HR1.77 (+15% PFS@5years)
Alpha 10%, power 70%



• NO NEW DRUGS but
– Risk tailored protocols
– And NEW way of using old drugs

• Less toxicity forecast for «better» disease
• Shorter duration
• Sinergy (RT + CT) evaluation for «less good» diseases

Conclusions: What We Have For Standard Risk
Medulloblastoma



High-risk
medulloblastoma



All patients!
- More severe if young age at diagnosis
Follow-up:
- Rehabilitation (from the very beginning!)
- Endocrine/ internistic (hypothalamus/pituitary, gonads)
- Orthopaedic (post spinal RT)
- Ophthalmological (HICP, RT)
- Audiometric (RT, CDDP)
- Neurocognitive/Schooling
- Neurological
- Dermatological
- Risk of second tumour (HGG, meningioma, cavernoma)
- Follow-up after CT (renal, fertility …)
- Cosmetic (hair, height, weight…)
- Social (friends, work, family)

25

medulloblastoma: also….Late effects



• An improved understanding of the 
molecular genetics, epigenetics, and 
cellular biology underpinning 
childhood brain tumours will 
potentially enable more effective and 
less toxic treatment strategies to be 
developed and  implemented 

• This could spare children from the 
severely detrimental consequences 
associated with conventional 
treatment protocols 

• and improve the outlook for patients 
with currently incurable disease

Lancet Oncology 2015; 16: e293–302

But For Hope…
No Time For Revolution
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