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* Rich vasculature with BBB

* |nterconnections

* Low mechanical resistance

e Autoregulation systems

* Neuroplasticity — Gray and White matter maturation



Pediatric Brain Tumor

Incidence of pediatric CNS tumors
Mortality and morbidity

Cancer cases Cancer deaths
CHS tumors
159 CMS tumors
390y

Neuroradiological modalities

Surgery serves 3 pillars
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Biopsy rain

Oncological
treatment

relaxation

Pathology and molecular markers
Chemotherapy and immunotherapy
Radiotherapy



Central Nervous System
Tumours

Pediatric low-grade gliomas and glioneuronal tumors
Pediatric-type diffuse high grade gliomas

Ependymal tumors
Embryonal tumors
Mesenchymal tumors

Subgroup

Clinico-
pathological

aspects

Molecular

aspects

Subtype
Frequency

Anatomic

location

Histology

Age
Metastatic
disease at
diagnosis
Prognosis (5-
year survival)

Genetics

Chromosomal
abnormalities
Genetic

predisposition

10-15%

Cerebellopontine
angle/Cerebellar

peduncle

Mostly classic, rarely

LCA
6-12 >17
8.6% 21.4%
97% 100%

CTNNBI1, DDX3X,
KMT2D

Monosomy of
chromosome 6
APC (germline),
most tumors lack

CTNNBI mutation

28-30%

Cerebellar hemisphere

Mostly ND, classic and LCA (less

frequent)
3-17 0-3 0-3 >17
20% 33% 8.9% 8.4%

69.8% 67.3% 88% 88.5%

PTCHI1, TP53 KMT2D, DDX3X, MYCN
ampl, BCOR, LDB1, GLI2 ampl
9q deletion; loss of 10q and 17p; gain of
3qand 9p
SUFU, PTCH1, TP53, PALB2, and
BRCA2

LCA, large cell/anaplastic; ND, nodular desmoplastic [data from Funakoshi et al. (2023)].

« p ¥
25-28%
Midline (filling fourth

ventricle)

Classic (most common), LCA

0-10 3-17 0-10

43.4% 20% 39.4%

66.2% 55.8% 41.8%

MYC ampl, OTX2 gain,

SMARCA4, NOTCH, TGF-p

17q, 1q gain; loss of 5q and 10q

PALB2 and BRCA2 (rare)

40-45%

Midline (filling fourth

ventricle)

Classic and LCA (less

frequent)
3-17

40% 40.7% 38.7%

66.8% 75.4% 82.5%

MYCN ampl, CDKN6 apml,
SNCAIP duplications

loss of 8, 10, 11; gain of 4, 7,
17,and 18

PALB2 and BRCA2 (rare)
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Epidemiology of central nervous system
tumors in childhood and adolescence based
on the new WHO classification
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Neuro-oncological balance (modifiable outcome factors)
* Importance of degree of resection
* Importance of neurological outcome

* Importance of adjuvant treatments and complications



Importance of degree of resection
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Importance of degree of resection

Extent of resection (EOR) vs age

EOR rate [%)]
EOR rate [%]

age at intervention

EOR planning and evaluation

SRRRN

Biopsy
Partial

Subtotal

Total
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Reporting morbidity associated with pediatric brain
tumor surgery: are the available scoring systems
sufficient?
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TABLE 2. Demographlcs of the patlents and detalls of the cases

Foster ol al

cluded ‘ Al ru-n'-'ill'f:l E:h:ﬂ dulnhase
Variable R E
Ma. of cperations 417
Excluded n= |8
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FIG. 1. Flosechart of patient inclusion and exdusion in the shudy.



29,14%

TABLE 5. Summary of morbldity as measured by the Drake classification

Morbidey All Cases () Craniotomey () Burr Hola Surgany (%)
Maningitis 18 (377 16 {1.35) 2 (0.42)
Sazures 20 (4.18) 16 {3.35) 4 (0.84)
Meuralogical deficit (ary) B (13.42) S0 (10.48) 14 (2.84)
) Meurological deficit (hat remained disabling at 30 days) 40 (8.39) 36 {7.55) 4 (0.84)
S leck 23 (4.82) 2 fa4) 2 (042
Hemerrhage, managed medicaly T L47) 6 {1.26) 1 00.2]
Hemorrhage, managed surgicaly 100.21) 1{0.21) 0 0]
Wound infection & (1.58) 8{1.89) i ()
Shunt infaction T 11.47) &6 {1.26) 100.21)
Shunt block 3 00.63) 3 (063 i ()
Othear 14 (2.04) 13 {273 1(0.21)

Medical complications 11 2.31) 1 {2.31) i ()




7 strategies to prevent healthcare-associated infections

Hand hygiene

Environmental hygiene

Screening and cohorting
patients

Antibiotic
stewardship
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Importance of neurological outcome and function preservation
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J Neurvsurg 106:582-592, 2007

Motor tract monitoring during insular glioma surgery

GEORG NEULOH, M.D., ULRICH PECHSTEIN, M.D., AND JOHANNES SCHRAMM, MLD,

Deparmment of Neurosurgery, University of Bonn. Germany
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Importance of neurological outcome

Probability
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0.8 1.0

0.6

0.2

0.0
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e NO N-Def
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EOR < 95%
s NO N-Def
e N-Def

0

12 24 36 48 60
Months post-surgery



Importance of neurological outcome

A Prevalence of pre-operative nevrodeficits B course of overall pre-operatve newrcdefict postOP course of neurodeficits vs. age

gz g

newrodeficit course rate [%]

B pre-operative neurodeficls (n=435) ,f"
1 no precpenative neurodeficits (n=96) fgj /

C rate of new postOP neurodeficits D course of new postOP neurodeficits

15+ — ey eviece Aok

w— et celcly
09.3%

&36 at Intervention

e sagreasve dofcts

Preoperative deficit resolved 30,7% + improved 28,6%

o POMOP raurodelicts [n]

3 New neurological deficit(10,7%) 80% in 30 d

l:' :opmnvou»b(nuu) o / (}W/&'}/"

&

\‘4:

W BOROpATate oo ol



Importance of adjuvant treatments and complications

Sveid European Journal of Oncology Nursing
L ’ Volume 41, August 2019, Pages 104-109

Impact of brain tumor and its treatment on
the physical and psychological well-being,
and quality of life amongst pediatric brain
tumor survivors

Ankie Tan Cheung °, William Ho Cheung Li ® 2 = Laurie Long Kwan Ho °, Ka Yan Ho °,
S.Y. Chiu ®, Chi-Fung Godfrey Chan ® i Kwan Chung °

Poorer psychological well-being
Depression

Low self esteem

Severely compromised QOL
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Evolution of treatment strategy
Sparing the hypothalamus
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Surgical outcomes of endoscopic endonasal skull base surgery of
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Management based on Preoperative MRI Grading

Total resection Total/subtotal resection Limited surgery
+
Transcallosal Local irradiation

Treatment algorithm

Avoid a shunt ]l

Pterional/subfrontal/
Translaminaterminalis

EETS




ACA & optic chiasm
Mamillary bodies







Hopital Necker 2003-2017 prospective study

* OS 99,2%
* PFS 72%

e 100 craniotomies kat 30 transnasal
* 69% subtotal and Radiotherapy

 Decrease of residual tissue 35,5%
* Increase residual tissue 7,8%
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Post op endocrine deficits

Historical Cohort

New Cohort

BMI evolution (wilcoxon tests) *k ok TS

* ok
100

Historical cohort (« agressive ») Prospective cohort (« hypoth respect »)
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*p<0,05
**p<0,01
***p<0,001
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Pediatric Brain incidentalomas
Wide spread use of neuroimaging in children

More diagnosis of incidentalomas

Lesion without a clinical impact

Often suggestive of LGG*

Management not defined
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Treatment Options

e Wait and scan

'

e Surgical biopsy
e Surgical resection

 Upfront radio- and/or
chemotherapy



The dilemma 1n pediatric

Incidentalomas
Risk of Risk of MT
biopsy/resection Chances of growth




The Change in Paradigm

Wait and watch

« [f lesion accessible

« Surgery - low risk

Resection

The change 1n paradigm

« If lesion deep/eloquent

« Surgery - high risk /
Wait and watch /

Resection







Unanswered question

» Can 1maging predict which tumor will grow
» Will molecular biology help decide treatment course?
 Does early resection/biopsy change treatment course?

 Does early diagnosis change patient outcome?
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