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he past 20 to 30 years have seen significant developments in the diagnosis and treatment

of pediatric brain tumors, the most common solid organ tumor in children. Advances have
been made in imaging methodologies, such as magnetic resonance imaging, surgical approa-
ches to treatment, classification of brain tumors according to pathological and molecular
features, and overall understanding of pertinent prognostic factors. Translation of our know-
ledge into appropriate therapy for each type of brain tumor has resulted in an overall improved
survival. However, subtypes of brain tumor that have actually shown enhanced survival are few,
and the overall prognosis for children with brain tumors remains poor compared to that of pa-
tients treated for other pediatric malignancies. Recent clinical trials aim to minimize treatment-
related toxicity for brain tumors with superior survival, while attempting to improve the cure rate
for those tumors with continued poor prognosis through intensified treatment, introduction of
novel chemotherapeutic drugs, or targeted treatment based on identified molecular markers.
This review outlines the overall role of chemotherapy in the treatment of childhood brain tumors,
with an emphasis on recently identified molecular markers and current trends in treatment.
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Table 1. World Health Organization grades of common pediatric
brain tumors

Common pediatric brain tumors Grade

Astrocytic tumors
Subependymal giant cell astrocytoma |
Pilocytic astrocytoma
Pilomyxoid astrocytoma I
Diffuse astrocytoma
Pleomorphic wxanthoastrocytoma
Anaplastic astrocytoma 11
Glioblastoma \%
Giant cell glioblastoma
Gliosarcoma

Ependymoma
Subependymoma |
Mixopapillary epencymoma
Ependymoma Il
Anaplastic ependymoma 1

Embryonal tumor
Medulloblastoma \%
Central nervous system primitive
neuroectodermal tumor
Atypical teratoid/rhabdoid tumor

From International Agency for Research on Cancer, et al. WHO
classification of tumours of the central nervous system. Lyon: In-
ternational Agency for Research on Cancer; 2007 [3].
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FHZol= of FF] A= AlAlEe] EAESHA
.LXJO [;H)\]—OE }1 ﬂ&oﬂ ] E]_‘ﬂ_ 9%01:!% BRAF,
MAPK 72} 28] A a4 A 5ol A=

w11 o ARl T2 s e AA)
FHAIE 4 732 Xlﬁ‘rﬂr ATE TSCHAAE 2434171
= mTOR 7 AAI5= everolimusE ARg-8le] &7}-4]

R, 63 oAl 2 Qe wala SleH2s),
Atypical Teratoid/Rhabdoid Tumor

Atypical teratoid/rhabdoid tumor (ATRT)+= T2 %+
ofellr] L= P oM dER R 64 o] FollM= i
=8 Agolt), Holol o go] whgee] B dolxEo
o] 1-2% =g 2AE Gobr] HE:Felrl= oF 10% 7
8 A, Aupgiel R mE whalsn] g A
20% o Hg7d Holzt ek, A 22q11.2 F-91¢]
INI1(hSNF5/SMARCB1) &-A2F2}g] wolu} 22l0] ATRT

S0l ol vhe- Baksht 34 ol -] Lol
Zoko] AAA & WA 27 2 sl gleks)sl oz
s0v01 ] BAIYESS BB Jort 34 ol e 4
¢ APIARE ARl AR5 R 29 FAR AEE2 15%
ol vh$- Ax3lo] Fo} ATRTOW EahHsl Az
e Ak 918 A%l welo] Lasheh20,26,27),
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ZEMZAA A QIS AEY

PNETE 2317} 2 o] Fo]A|1A] 82 2178 ] Al| 2 oflA
7198= wljol A dEetolt), 23ehH 0 & WHOoA grade
IVE 73l 9lom A5 4575 2041744 volel 2
st gt T vole 554 dlF v Bste] s
A EE-S 30% o]k Halwal glr},

8 A7 ol s Al $ik
7t HAARE v Fasih FRAZFIM G} 22
8-in-1 fz}%‘ﬂ-‘]'ﬁ‘ﬂ o|u} cisplatin, vincristine, lomus-
o) tjagat
S EE T BEEPTERPLE IR
Aol Hste] o] wigkom WAV A 8AIVE =5
7] 95 ARt el S & Ao 23]E AEE
o] HolA7| %= g} (28,29]. eht T Ffoht HEds
o] Sl= AL PNET AN 22 o7 apA[t a8t
okslal g o 2 1A o] AAL H skl 9lo] PNETE &F
stk a R A ol Whg-5 K]S AAFeaL QIEH30). whehA
A 31"’@]—‘5}_9_“4!&% UH—% ‘%"‘{]’ 01]—"?% HJE PNET

tine, etoposide, ifosfamide, methotrexate

ATelME Aok adr] SFAEA A EF % (germ
cell tumors)& °F 0.4-3 4% = H1EL Q) O} ofAjo}d]|
A oheEde] oF 11%71A] w2 RIEE Kol 3l
SRS ol 70% Hw WAISEL edolollAli= 7506004 ¢
8] H-Q(suprasellar region)ol] ¥HAY3}7] wj&-ol A2
ot iEHPdol 5ol el 897t Bt viAlEE

ke WHO E-72 FAA| EE(germinoma) ¥} B ZAFA| £
A B A £ (nongerminomatous germ cell turmor,

NGGCT) 9| F 7} = F7 7231 NGGCT HjoekE
(embryonal carcinoma), W& dE%¥(yolk sac tumor),
Gl (choriocarcinoma), 7] 83(teratoma), 31

M EZ(mixed germ cell tumor) & & T-E-3IT}
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7t2 B 4 glon de)l Aol 9l X & T 1Sl
L Aete] Aokl -85k A|3o|Tt.

FAANEFS WA B who g S FHAES] 90%
]"}_.E - E2 o FE B 52 A8 AT ¢

Aol AdAlsS AwskA] et H2ells Fetsiet
S 5 WY L PRI A AE I
= AEEso] o tghiolEgets] i e

AR QabAIRo] el Foleh, zAske $77h 71

[

F27 dlfeldolne Add =g s ALl
ZAZAL HEEA] Basit) 185 444 At Ba

ot g 71852 AA F PR 3 Fseke s
Fasir}, ojele] WA EFYER BT HAlE T WAL
2w getslst o X571 E Q31 etoposide, cisplatin,
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