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BASICS OF PAEDIATRIC ONCOLOGY At apaca
Introduction 00:00:23
Statisties :
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* Deloyed diagnosis/misdiagnosis/no diasnosts. o
* tack of awareness.
Overlapo?s;gsandsgmptomo?canceruxtho&\ern&e&busdseas&
Lagk of diagnostic facilities.
memlmmmoﬂmmmm%mm
nudritional deficiency/tuberculosis.
mgpaﬁm’csareehpiﬁwl\gs’cortedmm. -
steroids are o¥ten used in peripheral centres without o. diagnosis.
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Retinoblastoma,

Earigdjasnosis ¢ 00% sunvival.

Late diagnosis (esdraocular retinoblastoma) ¢ 30-30% survival

Loss of red reflex : edroocular
early retinoblastoma. retinoblastoma. (Late).
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! Paediatric Oncology

Cost of late diagnosis !
* Poor survival rates.
. th treatment cost.

Factors related o lote diagnosis :
Potient reloted foctors :
* Infants : Dependent on caregivers for a. diagnosis.
* Adolescents : Ignoring the symptoms.

Health related factors :
* Lack of diagnosis.
... Lack of avodobiity of cancer centres within reach.

Children at rigk :
L Infections :
* €8V infection : Hodgkin Lymphoma, Burkitt lymphoma, Post transplont
lymphoproliferaive disorder (PTLD), nasopharyngeal cancer,
* HIV: Kaposi sarcoma, & cell lymphoma,
* Hep & and C* Hepatocellular carcinoma.
* HPV: HPV associoted cancer.
a. immunodeficiency syndromes.
3. Patients receiving immunosuppressive therapy : Higher risk of malignancy
4. Pediotric solid organ transplant recipients who are on prolonged thiopurine
therapy : PTLD.
S. Childhood cancer survivors,
b &xposure to allkyloding agent, anthracycline, topoisomerase inhibitors.
7. &xposure to radiotion.

Signs and symptoms 00:10:31
Fever:
. specific symptom.
. Oneoilthecwseso#probnsed#evero%m\omor'gin(mokowu}k
rmlisnancg.

* 10% or less of patients with FUO as the only symptom are later diagnosed
with a. malignancy,
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: tha:
mVC cause : Reactive huperplosia @enigr.
‘a\lo.rsedlgnph rode could be due to:

* Intrinsic cellular compments.
* gxirinsic cellulor infRitrakion.

S'SNWIW\'M@\OPGHB‘
* Cervical 2l em.

. Ml\org)lem.

* gpitrochlear 20.S em.

* Inguinal 71S cm.

MMWiSQMBW&W&&«me
noncontiguous lymph nodes.

Note ¢
* Palpable supraclaviculor nodes should olways be considered abnormal.
* Left-sided (Virchow) nodes suggest metostases from an intra-abdominal
malignancy (Neuroblastoma).
o/ 2‘3h’c—sided nodes suggat intrathorocic disease,
Lymphadenopathy Evaluation

[mm"&m‘

— Ll |m

Citlunes and smnbogy | Almormal C8C Hormel CBC Asprete by s tn
Abnormal chest S-1ay Norsmal chest s-ray !Iw | chuel w-tay
Raiaty enderging or Nk ragidly enlarging
mm “.ﬂluﬂm ; S
Veakonged besr No prodomged fever | Ouyoantic "“";}
l ! [L
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Indications of lymph node biopsy !
. Chrmlc,per.sts’(enhpmgressi\IeadenopaAfg in the obsence of any infectious

eﬁoloag.
mHmdeSMSunmdim»eierinheabsencewsigso‘}m

* Supraclavieular adenopathy,

Sgstemic 55mptm

Coutions for Bmph node biop53 ;

o

Avoid upper eervical and inguinal areas : Commonly d/% infections.
Lower cervical and axdiliary nodes are more relioble.

Largest node should be biopsied.

r\bdeshowdbermwedin&dckwithﬂweco.psne

: Lgmph node: sl'lowdbe immediately submitted to the pathologist fresh or in
suficiént 4 ’ﬂssue culture to prevent the tissue #rom drying out.
' Thenodemxstnokbe left in strong light Gubject to heat) and should not be

Wrapped in drﬂ gouze (Drgmg) Moy produce . drying artefact.

*Freshand#mzenSmplessPnuIdbesekasdewadd‘honalsmdues,as

......

. 'mted hker

ln’cracmmal rmss
Red Qas s:sns o} headache :

* Recurrent earlg mmn'g vomiting.

. Headncheﬁntawakens’chechﬂd%omsleep.

[ ]
¥ .

incapacitating headache.
enlargement of head size (n infants).

¢/F associated with raised ICT (!nlfmnnul {ensm\)
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,jq s ','—'nl 7 _._.__"‘ A=ETE
Migrane HA and no CT, mR1 followed by
rmediod 4
inte © neurologic symptoms. ¢ biopsy or surgery.
Headache <b months
_ and one clinical M1 followed by
High ) 4
predictor of space buopsgovsurgerg
| occupymplesin § | |
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Rbdominal masses

Polpable abdominal mass * M/C presenting feature.

Rge of patient :

* Neonadol period : Congenital malformation of &1 and &U system.
* Chidhood : Malignarnt.

Stter | o bdomen |  mid abdo il [ hﬂ:i ) ,.fii‘li"'licz".'!n"z
Neuroblastoma.
RS ' L.5mphom aienncel\humr
Sarcoma. | |'li; Sarcoma.
Hepodoblastoma. m it
me N 1:.,:. il
Hstorgwxdptgs&cdexmnm&m= ' Tl __

. Penorbrtalecohgmos‘s(mcomeges), o

. mP"‘“" Subuﬁmeousnofluleﬁ,permitdeechgmss
| l' |3
h\mfgo&‘\mS' '
* Ultrasound abdomen ‘;,‘-a

* moss arising from liver : Smmdp\'n#e’mpwtem(nFP)
* Tumour markers : f-+Hee,

éone pain :
Localized bone pain with limping ¢
¢ Osteosarcomo.

b aungsarwm.

Feakw%ohnolisnmtbonehmon
* Cortical erosion.

e \rregu.ln.rmass.

* Periosteal reaction.

* White 2one of transition

M&ﬂsnawamhmor.
D%mbmpahisawdm\%oﬁweo&‘m&elemn
Offerential diagnosis : Juvenile rheumadtoid arthritis.
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 heute leukemia ]

Symplom manifestation | worse at night. momwg sﬂ?m J
vohement | _gones and jons, ‘
Constitutional symptoms Present, Present/ahsent J

Reute leukemia. s Juvenile theumaloid arthritis (129,

00:23:11

Mediastinal tumors’ ’,

f «-‘,,;’1;‘:!1,11_:J.1'|.=,,"1| o
Parts of mediastinum :: ;s; it s e 40
Anterior mdus{»n;m:m&e AU b the sterm

posteriodg bg perkw‘c{ j:r :'
Cr l t i

middle mdhsﬁrww Bety

ilA “ i
postemr to the mteﬂor : OTT A li%,!!’i‘""
;j“,‘!,' . ll W

sbes kb i;

Posterior mediastioum :Megpry bgtiﬂﬁ
line drawn | em poskerior !ﬁ;\e W{oﬁ] b0 {iergo?%e Vertebral bodies and

Memﬂsbs*hepommpm ,,g,,@'aw

4‘;1[ ‘* fi 'l“ £l l:!‘!ri §l¥§ ! l
) e

Rnieriormedhs’gjm.l,mn« 'y 1{’!!

nntenor medushml nnss.
| eenon 1 wmsmnt
mn—nodgm’s ymphom
Terotoma, Hodgkin‘s disease

cgsﬂc h%ram Teratomo, with 30\)& sag tumour

Hmmxsbm Seminoma,
, i:‘ mynlc cgs% Desmoid
4 Sarecoma,
. Causes of anterior mediastinal mass.
ﬂ NEET 58 Paodiatrics + v1.0 « Marow 1.0 « 2024 o

Page €411 @

S



[3 Feedback

Basics of Paediatric Oncology -

Posterior mediatinal mass.

Lung tumors 00:26:03

wmmmmocmwmmmmmms Rare.
inflammodory myoRlbroblastic tumor : M/C g tumor in pediatrics.

eronchiol carinoid : intense contrast enhancement related to their fbrovascular
stromal component.

Mucoepidermoid corcinoma,

eronchogenic carcinomo.

Pleuropulmonary blastomas (e :

Tyeu

* Purely cystic tumors occurring <a years of age.
. mediannaeo‘v‘tomm,S—gearoFym
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Type i
B c59tie and solid tumors,

. medhnageoﬁ!asmnﬂ's.

Tgpe s
* Solid tumors, mdum aae of 41 months,

* Surgjcal resection is reconmended it feasible,
Sollowed bg chermtherap}j and/or radiation therapy,
n&mcmrrtury chemaﬂ'\empg.

* S-year OFS ! SO-60% 08 b

* pssocioted wdh 3ermlme pathoaemc DICER! variants.

* Susceptible o orther twnors

csshcnepl'romas. 3i C ot
Ovarion: shnrml sex cord ’cumors.
'n-yroxd and okher end.ocme m

Chest wall tumors ; 00:27:22

magarise%mboneorso%hssues.
m/C : metastatic rib lesions (Neuroblastoma,

Langerhans cell hshocg&oss, lymphoma, leukeimio).

m/C paediodric chest wall primary malignancies :
. Ehabdomgosarcoma.
* extraosseous Ewing sarcoma.
* PnET of the chest (Askin tumor).

Chest wall tumor.

Primary bone malignancies :
* Ewing sarcoma.
* Osteosarcomo.
may arise from the ribs, thoracic vertebrae, or scapulae and manifest as chest

wall masses.

mnmasnmr\'dwumm\asses'
* NeuroRbromas.
. Hemmsm»ns,vaswlarunﬂomn&m
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g Mewgsmalbmecgsls.

* Osteochondromas,

. Hea\‘nsrﬂo‘v‘mnhares.

b Os&eo:rﬁel&\s.

* Developmental variations of the thoracic cage.

Indications ot immediate evo.ha'oon of back pain :
* eowel/bladder dystunction.”
* Poresis.
* &oit abnormalities.
* Poraesthesia. -
RisK of 5pml cord comp\'esston Emeraencg

Peripheral blood abnorm alltles il -

'y \Ig etabh adazvos@gmail.écfmw_

1. Complete blood counts : |
' Le\niocabs&

a.Periphemlmar(PSD!.Pr'esémeo#blas&

3. pone marrow studies :

Indications For bone marrow studies :

* Patients with pancytopenia/more than one depressed cell line.

* Presence of blasts on peripheral smear,

® Prmxeeo‘#lmcoevgﬁmb\asﬁcckmgeson?&

* fssociotion with unexplained lymphadenopathy, bone pain, or
hepatosplenomegaly

* fssociation with an onterior mediastinal mass.
D’nsmslsohaﬁﬂemiw

. lao%bonenurrowynphobbstsmbonemrowsh;\d&
\d Peﬂp\'\erdbbodsmrplenngbesubsﬁhnedl?awﬂiemmloﬁ

circulating lymphoblasts is present.
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Stairs to-distinguish lymphoblasts from mueloblosts -
' wright-&iemsa-stained bone marrow aspirates.
* Hematoxylin and eosin (H{E) stained biopsies.

Features of ymphoblast ¢
* High nucleus-to-eytoplasm ratio.
* fAbsence of nucleohi
* Smaller size.

4.F\owc5hmek3.
S.hmmophem'cgphs:

® cells : CDIO, CDI9, CDAO, CDAS, kappa, lambda.

T cells : CD3, £O3, £D4, COS, CDT, COB, COAS.

mgebtmnocgﬁc cells : Conb, COI3, COI4, COIS, COIb, CD33, CD24, CDAS, CDNT,
HLA-DR,

b. Chwvomosomal onalysis nndbandh3=
essential for the identification o?»aneuploidg, microscopic chromosomal
anomalies, and some translocations.

Common translocadion in ALL ¢

. Kla;aD=m/c{mnsbco&ioninchIdMOdM,¥avomblepm3msis.
* #0519 ead prognosis.

* 1(9:33) : very poor outcome.

* %933 rearvangements : Poor outcome.

* H54).

used for risk stratificatinn

Note :

tnmseo#suspicbnoﬂemsenia,domfamstmmmmsahbodmm
orhmseo?km?usbnreadionasitcandehg&\ediag\osis.

KEET S5 Pasdhatrics < w1 0 Masrow 1.0 - 2624

"3 Feedback



[ Feedback

Basics of Paediatric Oncology - 1

modalities of {reatment :

CMARROW
THE GOAL OF THE GLOBAL INITIATIVE
15 TO ACHIEVE AT LEAST A |

| 1MILLION

0 CHILDREN WITH

| CANCER CAN BE

o SAVED IN THE

SURVIVAL NEXT DECADE.

ANDTO REDUCE SUFFERING FORALL m

CHILDREN WITH CANCER BY 2030,

heghomenmaae:

. chil&soodcmcerisahisﬂgwabledisease.

. mreasenmretmabwtsgnpbnsnndsismﬁchmodcmen
* tariy diagnosis.

. Ea.rl_ujre?erral’cohepedio&ricomoiosguni'c.
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EPIDEMIOLOGY AND MOLECULAR BIOLOGY OF ... Active specs --~-
PAEDIATRIC CANCER

Introduction 00:00:17

Tissue homeostasis depends on the regulated cell division and self-eliminadion
(Programmed, cell death) of each of its constituent members except its stem
cells.

R tumor arises as a result of :

* uncontrolled cell division

* Failure for self-elimination.

Ntao&bnsinsmrespmible%r-ﬂwederegdo&edw\hmmmwm
ﬂweho.llmar&so?—cqmercel\s*

* Proto-oncogenes.

* Tumor supressor genes.

* ONA stabiity genes/DAR repair genes.

Genes involved 00:01:18

Oncogenes :
i is a. proto-oncogene — mutated ~ Leads to signals that cause uncontrolied

growth ie, cancer.

iel
()

Normal genss
" opdde cull growty i
e
“ i
~ : "

188 mutiation Pondy by . -8
Scumberatad voll Ph
Eaknd li
1
i)
v‘:

Povi-ancogey §2 o ogens

Mechanism of oncogenes,
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HeR-a/neu !
* encodes Yor a.cell surface receptor that can stimulade cell division.
* Amplified in up to 30% of human breast cancers.

RAS ¢

* involved in Kinase signaling pathiways — Controls transeription of genes,
reguloting cell growth and ditferentiation.

myc:
* encodes transeription factor and controls expression of several genes.

SRC:
. Hmtoncoseneeverdsmed.
\sa{:gmsinehhase—aﬂesub&%eenacﬁ\m&

hTeRT:
* Codes for telomerase — maintains chromosome ends.

Tumor suppressor gene

* Segments of ONA that code for negotive requlator proteins which keep the
cell $rom undergoing uncontrolied division.
mr\ssgndsdurrgpmseﬁo?ﬂ\ecenegde,iostoporsm{mm\
cycle before S phase.

* mudadions in fumor Il........... E
Suppressor genes cause J

At cmpprovme pome TI-

uncontrolied cell growth, ie,
concer.

loss-of-function, resulting in I

ot e e Mlewe L

i © i
Ll

mechanism of tumor suppressor gene.
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Epidemiology and Molecular Biology of Pasdiatric Cancer - 3

genes

i
1

m\dﬂwekasmedsgwkms

; eb Retinoblastoma. Retinoblastoma.
Wt Fomiial wim's fumer, uim’s tumor.
NF | Neurofibromatosis type I. Neurofibroma, sarcoma
NIF 3 Neurofbromadosis type 8. | Schiwannoma, meningiomo.
oec. Fomilial adenomadosis Tumors of colon, stomach
polyposis. ond intestine.
ereast, ing, brain fumors,
pss Li-Froumeni syndrome. o
VL Von Hippel-Lindou disease. | Tumors of Kidenu, adrenal.
gL Familial gastric cancer. Tumor of stomach, breast.
£ &orlin syndrome. Basal cell carcinoma,
PTeN Cowden syndrome. Hamartoma.
Tumso'}pm
MEN| M’ mf .
ple ine necplasio. pancreas and parathuroid,
PS3 gene :
Normal ps3 ¢
onA
Hypoda.
p53
celt est, \
%?m | Feoptests Crogrammed
M:fpcu’,
Cell cycle restart.
When celilar damage octurs, pSa
asrests cell cycle untd the damage &
Fepaired, If damage cannot be repaired,
apoptosis occurs.

NEET §S Paodiatrics * v1.0 + Marrow 1.0 » 2024
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Mutoted psa

ona
Hypoda.

ps3

v
Oel\cac\ecor\’mxes.

|
Cells can become concerous.

mutated pS3 does not arrest the cell cucle.
The damaged cell continues to divide which
may result in cancer.

E.bsene=
msohnounas‘swmo?&\esmne’.

A .-..1_
Sy

@

ahaDddd] - cx

mednnismo\!llbsene.
mechanism :

i Rb is phosphoryated by eyclin 0/COM /6 complexes as cells leave &0 phase
ond enter the cell cycle.

il moving through & phase, Rb becomes progressively more phosphorylated
untd R s reached.

iil. Wyperphosphorylated Rb is no kinger able to bind and inhibit s primary
target, the £aF transcription factors.
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Epidemiology and Molecular Biology of Paediatric Cancer - 5

N.Hence,dereptessedEannre{hen%eetoupregAh&egxpressionﬁceﬂ
cycle related genes, cyeling &/R and CON.

v, &ymmzpamumwgmwmw‘emﬁo&
the cell cycle until it is dephosphorylated by protein phosphatase tupe | (PP
of the end of mitosis.

Wi Homozygous deletions of Rb are necessary for the genesis of eb.

vsmbsenem'mtionsareolsoseenim

* Subsets of osteosarcoma.

e m:&wn
¢ glioblastoma. multiforme.

&ermiine transmission
of mutant alleles. Frequently seen s
Somodic mutation
involved in tumor Yes. Yes.
formadion.
Function of mutant Loss of function &ain of function
oliele(s). (Recessive allele). (Dominant aliele).

ehfects of cell growth. |  inhibit cell growth Promote el growth

ONA repair genes :
* Code for proteins whose normal function is o correct errors that arise when

eells duplicate their DA prior to cell division.
* fctive throughout the cell cycle, particularly during &3 phase.

* €9:6R2CAIand BRCAA.
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Hallmarks of cancer 00:06:16

The important holimarks ore :

i Sushneclpmh&‘em&vesgnl\ns
i evading grawth receptors.

(T8 Nodnsnmnedes{metm

iv. enabling replicative immortality.
V. Tumor promoting infammation

W Retivating invasion and metastosts.
Vil &etm'mtnbilityondmﬁo&m
i Resisting cell death

x Deregulating celiular metabolism.

Sustained proliterative signalling :

Normal cells carefully control growth and division

Corcer cells deregulate these signals of cell profiferation by

Synthesis of grouth fartors (Autoering stimulation). &g t POSF and TeF-P .
Overexpress receptors. g ! 86FR.

express ditferent extracelular receptors,
independent from grousth factors.

Aetivation of downstream signaling pathiays or the disruption of negative

feedback mechanisms,
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medunismo?cellgo!i?em&bnbgmsene.

Antiproliferation :

* Normal tissues have multiple antiproliferative signals.
€9 : Soluble growth inhibiters and immobiized inhibitors embedded in
extracelular madrix § on surfaces of surrounding cells,
These signals transition cell out of cell cucle o resting state (60).

* Carcer celis evade the growth suppressor genes.
€9 Rb and pS3 gene — Overrule the intiation or “turning oft? of cell
division.

* Normal cells — Limited replicative potential After a. number of divisions,
they stop growing (Senescence).

* mechanism of senescence : Due 1o limited number of telomeres Restricting
number of divisions).

* Tebmerase adds hexanutleotide repeats (-TTRGEE) o end of telomeric
ONA and prevent telomer shortening, :

* Tumcellshavehﬁhiebmeraseemgme-»mbmreslwtenhs
prevented — unrestricted cell division.

Cell death :
Forms of cell death ¢
* Rpoptoss
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* futophagy : Enables cells to break down celiulor organelies and recycle
&m%rbbsg&mismﬂmagwe&abdm
¢ Necrosis : Release contents into local tissue microenvironment.

mechanism 4o resist cell death:

* Loss of ps3.

* increase anti-apoptotic proteins.
* Decrease pro-apoptotic proteins.

Tumor Angiogenesis :

* fngiogenesis is the recruitment of new blood vessels to.regions of
chronically low blood supply, essential for the progression of solid tumors to
ml‘grm\cg.

* Tumors require-oxygen, nutrients, and the abilty to evacuste metabolic
wastes and O3

* VESF was the first growth factor isolated that could stimulode
profiferation and migration of blood vessel cell lining,

.
“evammgiod ¢ ot e e 2

invasion and metastasis :

Pt‘gslcaldisseumnﬁon&wwee\\swn
primary tumor to distant tissues.

L
Rdaptation o?ﬂmeeel\sko%ore‘sn{m
microenvironments,

[ suecessful colonization |
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