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Pediatric Brain Tumors in Jordan

XSecond most common solid malignancy in childhood.

XAccounts for 15.8% of all tumors.
Figure (9 ) Percentage of top ten cancers in Pediatric age group(both genders),2014
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Pediatric Vs. Adult Brain Tumors

X Types of tumors encountered in children are
uncommon in adults, and vice versa.

X Tumors of the posterior fossa comprise a far greater
percentage of tumors in children as compared to adults.

X Extensive tumor resection, which is controversial for
malignant brain tumors in adults, has been confirmed
for a variety of childhood brain tumors.

X Chemotherapy effective in improving overall outcome
in several childhood brain tumors, but has yet to be
demonstrated to have a major benefit for adult tumors

X Prognosis for histologically similar tumors is often
more favorable in children than adults.




Pediatric Vs. Adult Brain Tumors

X 34% suffer from moderate or severe disability
§ cognitive (38%), motor (25%), visual (20%), hormonal (20%),
and psychological-emotional (14%) dysfunction.
X Radiotherapy
§ RT before 6 years of age caused subnormal IQ in all cases.

§ Moderate and severe disability.
(055% with vs. 18% without RT.
(048% of supra- v. 21% of infratentorial tumors.

X Chemotherapy

§ To avoid the morbidity of irradiation on the developing nervous
system, chemotherapy is increasingly used to delay or avoid
using radiotherapy in children younger than 3 years of age with
high-grade and incompletely resected low-grade tumors.

2/6/2019 Lennering et al . Med Ped Oncol 2006




So.....

Determining the type and thus
treatment of tumor depends on
Proper Pathological Diagnosis
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How good are pathologists in agreeing
on diagnosis of pediatric brain tumors?

X The influence of central review on outcome associations in childhood
malignant gliomas: results from the CCG-945 experience.

§ Among 172 eligible patients, 42 tumors were classified as discordant on
single-expert review and 51 on consensus review.

Institutional Diagnosis

Mon-HGG Consensus Diagnoses®  GBM AA  Other HGG

Low-grade fibrillary astrocytoma 2 11 4
Pilocytic astrocytomas 2 5 1
Oligodendroglioma — mixed glioma 0 0 4
Ependymoma 1 2 3
Pleomorphic xanthoastrocytoma 1 3 0
Medulloblastoma — PMNET 0 0 1
Ganglioglioma 0 0 2
Insufficient material for diagnosis 0 0 1
Mo consensus 0 7 1
Total 5 28 17

2/6/2019
Pollack | et al Neuro Oncol 2003




Clinical History
P5009.09

X A 2.5 year old female

X Presented with
unsteady gait, squint,
nystagmus, 6" nerve
palsy, sluggish pupil of 6
months duration.

X Posterior fossa mass
X Underwent GTR
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Differential Diagnosis

X Low grade glioma

X High grade glioma

X Ependymoma

X Medulloblastoma

X AT/RT

X ETMR

X Other embryonal tumors
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Differential Diagnosis

- Lowgradegloma

X High grade glioma

X Ependymera

X Medulloblastoma

X AT/RT

X ETMR

X Other embryonal tumors
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Diagnosis?

Desmoplastic /nodular medulloblastoma
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Diagnosis?

Biphasic medulloblastoma
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Differential Diagnosis

- Lowgradegloma
X High grade glioma

X Ependymoma
X Medulloblastoma

X ETMR
X Other embryonal tumors
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Layered Integrated Diagnosis

XLlayer 1; Atypical teratoid/rhabdoid tumor, grade IV

X Layer 2; Embryonal tumor with rhabdoid features

X Layer 3; grade IV

X Layer 4; INI-1 loss of protein expression




2016 WHO Classification of
Tumours of the CNS
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Atypical teratoid/frhabdoid tumour
CNG embnyvonal tumaour with rhabdoid features

0508/3
S508/3

Lemrmad e s prasirg
Arprical ohoroid pedeis pacsiorg
Limrer g rmmanmmn

[T
A0
TEMRE

et e e
Dzlisbar schwannama
Ninwiom acimanmrns

L
L0
£ L

Chorelmirdiim
Clamoma

2203
Jnnn

i TR TR
m-—.-..wn—r-..:rll:r-ﬂa-l\..'. I"'Iﬂ'\ﬂl"'l
= s




Atypical Teratoid/ Rhabdoid Tumor..1

X 1-2% of all pediatric tumors

X 10% of brain tumors of infants

X M:F is 2:1

X 25% craniospinal metastasis at time of diagnosis

X Dismal outcome




Atypical Teratoid/ Rhabdoid Tumor..1

X The radiographic features include non-specific features
such as large tumor with non-homogeneous
enhancement and necrosis.

XLocation

§ The posterior fossa.
(QCerebello-pontine angle.
§ Supratentorial

§ Uncommon sites including pineal, brainstem, supra-sellar, and
spinal cord are primary locations of the rest of the tumor.

2/6/2019




Childs Nerv Syst (2013) 29: 18831891
DO 10.1007/s00381-013-2081-0

ORIGINAL PAPER

Central nervous system tumors in the first year of life:
a clinical and pathologic experience from a single cancer
center

Maysa Al-Hussaini - Maisa Swaidan -
Usama Al-Jumaily - Awni Musharbash

There were 13 low-grade tumors, glial tumors being

the most common (11/13, p value=0.003), and six high-
grade tumors, atypical teratoid rhabdoid tumor being the
most common (4/6).

Low-grade tumors predominated in the supratentorial
region, while high-grade tumors were seen in the
infratentorial area (p value=0.035).



Morphology

XThe amount of rhabdoid cells can vary greatly from
uncommon to substantial

§ Only about 13% of AT/RTs are composed exclusively of
rhabdoid cells.

§~ 2/3 of AT/RTs are associated with medulloblastoma or
(PNET) like components.

XNeoplastic epithelial components may occur as
adenocarcinoma-like components, squamous cell
with keratinization, or just simply epithelial cells
arranged in nests.

XNeoplastic mesenchymal components can also be
seen.

2/6/2019










AT/RT with Nodular Growth
Pattern

Aucta Meuropathol (2000 121:429 4340
eCRL DON, DO T sl MO ] -0 L OO T D5
CORRESPOMNDENCE

Atypical teratoid rhabdoid tumor mimicking beta-catenin-positive
nodular medulloblastoma

Fascale Varlet - Annick Beangrand - Luoadovic Lacroix - Delphine Leguin -
Gaelle Pierron - Stephanie Puget - Laura Negretti - MNathalie Boddaert -
Jacques Grill - Christelle Dafowr




Ozgiin Arastirma/Original Article doi: 10.5146/tjpath.2013.01213 OFso

Atypical Teratoid Rhabdoid Tumor in Childhood,
15 Cases of a Single Institute Experience

Cocukluk Doneminde Atipik Teratoid Rabdoid Tumoar, Tek Bir Merkezin
15 Olguluk Deneyimi

Maysa AL-HUSSAINI', Noreen DISSI', Usama AL-JUMAILY?, Maisa SWAIDAN*
Departments of ' Pathology and Laboratory Medicine, “Pediatric Oncology and *Radiology, King Hussein Cancer Center, AMMAN, JORDAN

(I::::e ‘;::;::: RC|PC|5C|EC MC Calc | EMA Syn GFAP | Vimentin | SMA CK
1 Diffuse | + | + | + | - - - Diffuse | Diffuse | Focal NA NA | Diffuse
2 Papillary | + | + - Spindle - Focal | Focal | Focal | Diffuse | Focal -
3 | Reticular + | + Myxoid + Focal | Focal | Focal | Diffuse | Focal | NA
4 Diffuse | + | + | + Myxoid - NA NA NA NA NA NA
5 Diffuse | + | + | + - - Diffuse | Diffuse | Diffuse | Diffuse NA -
f Diffuse | + | + | + - Focal - Diffuse - Focal
7 Nodular | + | + | + Focal Focal NA Diffuse | WA NA
8 Nodular | + + ) MNA Focal = NA NA NA
9 Diftuse | + | + | + Myxoid R Focal - Diffuse NA NA | Focal
10 Diffuse + Myxoid - Focal | Focal | Focal NA NA -
11 R‘i_t;jl”’ ] -] - jihr‘:if;;:i Focal | Focal | NA NA | NA | NA
12 Diffuse + + Focal NA NA NA NA Focal
13 Diffuse | + | + | + - + Focal NA - NA NA -
14 | Papillary | + | + | + | + Myxoid - Diffuse | NA Focal NA NA | Diffuse
15 Diffuse | + | + | + Lipoblast- like | - Diffuse | Focal | Focal NA Focal | Diffuse




Atypical Teratoid/Rhabdoid

Tumor
XCharacterized by deletion g YL '
or mutation of SMARCB1 ~ * oo = !
(INI1)or rarely SMARCA4 V. 7 &
(BRG1) )
XAll should have loss of INI1 \
or BRG1 on IHC i

XIf morphologically similar |
to AT/RT but retains nuclear "+ .
stain for INI1 and BRG1;
CNS embryonal tumour . |
with rhabdoid features . )\




Cytogenetics
Monosomy 22

X Heterozygous deletion of
chromosome 22 involving
at least 22q11. 2.

XOnly one hybridization
signal of the BCR gene at
chromosome 22qg11.2
(green dot) is detected but
the control ABL gene has
two dots (red dots).




Embryonal Tumor with Multilayered Rosettes

C 19MC Altered

X LIN28A should be done on all Embryonal Tumors

XThe typical morphological features might not be
present in all cases, as many cases look like “PNET”
but with Ch19 mutation.

Tumor type n LIN28A + diffuse LIN28A + focal INII negativity 19ql13.42 amplification
ETMR 37 37 (100 %) 0 0 36 (97 %)

AT/RT 50 0 6 (12 %) 50 (100 %) 0

stPNET 41 0 0 0 0

MB 334 0 0 0 0

EPIII 223 0 0 0 0

GBM 131 0O 0 0 0

Kurshonov et al. Acta Neuropathol 2012



AT/RT Beyond 2016

Group 1 - Neurogenic Group 2 - Mesenchymal
L 2a | 28 Location
Supratentorial Infratentorial Spinal

Bl Supra-tentorial [[ll] Spinal
[l nfra-tentorial p=4.73x10*

Location 4%
oh ™ @:*

B L o2 812
SMARCB1 - L FoeaUBma‘d _.Broad
Alterations|  swascer sizpgaca B Group 1 Group 2A
Genomic X XChromosomai Silent x/g ~Focal
Features .
Epigenomic| Closed Chromatin Open Chromatin  Closed Chromatin
Feakures Group 2B
Forebrain Hindbrain/ HOX
Transcriptionall  Lijneage = NOTCH Mesenchymal BMP  Lineage )
Features ASCL1 DLL1/3 oTX2 BMP4  HOXAB/C Median Age
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Group1 Group2A Group 2B
Epigenetic Reguiators

Torchia et al. Cancer Cell. PMC 2017 July 07.



Conclusions

X Pediatric brain tumors are heterogeneous.

X Treatment and outcome are different between
different tumor groups.

XH&E diagnosis is rarely sufficient to render a
diagnosis of brain tumor in children, without
ancillary techniques.

XAT/RT is an important consideration for all
malignant tumors in infants.

XNodular growth pattern in embryonal tumors
should include AT/RT.
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