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BASICS OF PAEDIATRIC ONCOLOGY

L]
Introduction 00:00:23
Stotistioe «
: Childhaod concers (n2542)
v . i Leukemla
Every 3 minutes Chidhood cangerinnda  265% ———,  ————— 8%
-'mrw';m accounts for 0.7-3.4 % 16.395 — -\ n—— 24.4% Brain & Spinal cond tumors
06% — a4 i .
i) J 1 Neuroblastoma
M There ore 9 major types 4 B Wims tumor
: L of chilghoud concers B Lymphomg
- 131.24% —
: 5% Hepoviasioma
indla has a 5 years fagvivel
o rate of 37% 403 by B Ostoosarcoma
chilgnoed cancers Eveng's sweama
1n 3,00,000 woridwide \ I Rnabdomyosarcoma
Incidonco of childhood Lock of real-wortd 65.10%6 ———!" % 44.6% N
cancars, 78800 (26%6) 1o the evidence data B8 Ratinoblastoma
Indla incidence of tha global
figura, 2017)

80% of children with cancer will survive in high—income countries.
Only about 20% of children with cancer will survive in some low and middle

income countries,

Roadblocks to improved cancer survival :

Delayed diagnosis/misdiagnosis/no diagnosis.

Lack of awareness.

Overlap of signs and symptoms of cancer with other infectious diseases,
Lack of diagnostic facilities.

symptoms of leukiemia/lymphoma. are often mistaken for more common
nudritional de%ciencg/h;bermuosis.

many potients are emPiricaIlg started on ATT.

Steroids are obten used in peripheral centres without a. diagnosis.

Retinoblastoma. :
f:aﬂ5 diagnosis : 100% survival,

Loss of red reflex : extraocular
tarly retinoblastoma.  retinoblastoma, (Lote).
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| Paediatric Oncology

Cost of lote diagnos‘\s :
*  Poor survival rokes.
d HiSh treadment cost.

Factors related to late diagnosis :

Patient related factors :
* Infonts : Dependent on caregivers for o. diagnosis.
* Rdolescents : Ignoring the sBmp’coms.

Health related factors
* Logkof d'\aanosis.
* Logkof owailabili’rg of cancer centres within reach.

Children at risk :
I Infections :
* €8V infection : Hodgkin Lymphoma, Burkitt lymphoma, Post tronsplant
lymphoproliferative disorder (PTLD), nasopharyngeal cancer.
* HIV: haposi sarcoma, & cell lgmphocm.
* Hep & and C Hepotoceliulor carcinoma.
* HPV: HPV associoted concer.
a. Immunodeficiency sundromes.
3. Potients receiving immunosuppressive theropy ¢ Higher risk ot molignancy
(PTLO and lymphomas).
4. Pediatric solid organ transplant recipients who are on prolonged thiopurine
. therooy : PTLO.
5. Childhooa cancer Survivors.
k. &xposure to od\l«gboﬂdng ogent, mwac5cline, Yopoisomerase inhibitors.
1. exposure to radiotion.

Signs and symptoms 00:10:31
Fever :
. SPec‘\%c symptom.
* One of the couses of prolonged Fever of unknoun origin (FUO) : Occult
nnlignmcg.

* 0% or less of patients with FUO as the on|5 sgmp’rom ore loter d.’nsnosed
with o, mal‘gmnc\tj.
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Lymphadenopathy T Active space ----
M/C cause : Reactive hyperplasia. @enign). W~
Infraclavicular accipital

&\Iarged Igmph node could be due to ¢ . 5] --Sumi'av-mw

* Infrinsic celiulor components. Ailary Mediasunal

* extrinsic cellular inRitration. o \

—Pa;uon: il

sgni%can’c lymphadenopathy ! f -

® ce N \CQI >' un. Inguinal and femoral u {

. Ml\arg 7l em,

* epitrochlear >0S em. met]] ‘

¢ lnawnal 71S em, lgmphademp a*h\lj.
Generalized lymphadenopathy ¢ Significant lymphodencpathy of & or more
noncon’dsuous Igmph nodes.
Note :

* Polpable supraclavieular nodes should always be considered abnormal.

¢ LeM-sided (Virchow) nodes suggest metastases from an intra-abdominal
malignancy (Neuroblastoma).

* Right-sided nodes Suggest intrathoracic disease.

Not suppuraive Suppuzatie
. t_lt.]
Local infaction Notlocal Infection ; Flu:@ Not fuctuant |
Cultures and sorvlogy Abnormai CBC f Normat CBC ;s—piraln for ;n g;;:
Abmormat chest x-ray | Normal chest x-ray disgnosis chest x-ray |
Supraclavicular | Not supraciavicular
Rapldly enlarging of Nat rapidly enlarging
fixed ’ or fixed
Welght loss ! No welght loss. F = — o o
Prolonged fever No prolonged fever Dhﬂ""‘-‘"f ”_‘“ diagnestic

1

Biopsy |

L

. Bone marrow aspirate |8erologyandskhusts

Diagnostio Nutdiasuosﬁ:g Olagnostic  Not diagnastic

Iy 3

Biopsy  Trind of anlibiotics

)

NEET §S Paediatrics + v1.0 - Marrow 1.0 + 2024 Page 3/11



8 MEDPLUS 91-7850010383

Paediatric Oncology

indications of |5mph rode biopsy :

* Chwonic, persistent, progressive adenopathy in the absence o} oy infectious

1]

e’c'\otosg.
Any nodes 74,5 em in diameter in the absence of signs of infection,
Supracla.\ﬁcxﬂar adenopa‘chg.

53s’cemic 55mptoms

Coutions for lymph node biopsy :

Avoid upper cervical and inguinal areas : Commonly d/t infections.

Lower cervical and axillary nodes are more relioble.

Largest node should be biopsied,

Node should be removed intact with the capsule.

Lymph node should be immediately submitted o the pathologist $resh or in
sufficient tissue culture to prevent the tissue from drying out.

The node must not be left in s&rons l'»gh’c (Su)gjec{"(o head) and. should not be
wrapped in dry qouze (Drg‘\ng) Moy produce o drying artefoct,

Fresh and $rozen samples should be set aside for additional studies, as
noted loder.

Intracroniol mass :
Red SPag signs ot headoche :

Recurrent eou'lg moring vomiting,

Headache that awakens the child from sleep.
Incapacitating headache.

enlargement of head size (in infonts).

C/F associated with raised ICT (intracranial tensiory.

RisK ol deriton | Rooe bt ORI nostic. stroteq
geup n brain umor § |f qu stroteqy
Heodoche 7o months no imaging,
Low and no neurdlogic 0.0 Clinical Yollow-up and
symptoms. medical treatment.
] Migrane HA and no CT, MR followed by
Intermediote 04 )
neurologic symptoms. biopsy or surgery.
Headache b months
) and one clinical mRi followed by
High ] 4 _
predictor of spoce biopsy or surgery.
occupying lesion.

NEET SS Paediatrics * v1.0 - Marrow 1.0 + 2024 Page 4/11



9 MEDPLUS 91-78500
Basics of Paediatric Oncology

- 5

Abdominal mosses: Active pace -——
Polpable abdominal mass : /¢ presenting Seature.
Aoge of patient :

* Neonatal period : Congenital malformation of &l and &U system.

* Chidhood : malugrmﬂr

Ste: upper abdomen mid abdomen Lower abdomen
Neuroblastomo. o Germ cell fumor
il R i
Hepatoblastoma. germ cell tumor, Lﬂmphoma.
L‘Ljnphoma.»
HisforB ond phgsical exominadion
s5stemic symptoms : -

* Periorbital ecchymosis (Racoon eyes). .
* Subcutaneous nodules. ) | 4 2
* gore pains, Subeutoneous nodules, periorbital ecchymosis,
Invasﬁgaﬁons :
* Ultrasound abdomen.
* mass arising from liver : Serum alpha. fetoprotein (AFF),
* Tumour markers : B-Hee,

Bone pain :

Locolized bone pain with limping :
* QOsteosarcomo.
* &wing sarcomo.

Features of malignant bone tunor :
* Cortical erosion.
. lrresular mass.
* Periosteal reaction.
* Wwhite 2one of transition.

malignant bone umor.
Diffuse bone pain is a. cardinal feature of acute leukemio.
Ditferentiol diagnosis : Juvenile rheumatoid arthritis,

Page 5/11
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6 Paediatric Oncology
----- Active space - fcute leukemio. JRA
Symptom monifestation | worse ok night, moning stifness.
Involvement Bones and, joints. Joints.
Consttutional symptoms Present. Present/absent.

Aeute leursemia. vs juvenile rheumatoid arthritis (1RA).

Mediastinal tumors 00:23:11

Parts of mediastinum :
Anterior mediostinum : nn’cer'\orl5 b}j the sternum and
pos’ceriorlg bg per'mrd‘um

middle mediastinum : etween the anterior border
ot pericardium and an imaginary line drawn | em
posterior 40 the anterior border of the vertebral
bodies.

" N
Posterior mediastinum : nn’teriorIH b3 on imoginary farts of mediostinum.
line drawn | em posterior 4o the anterior border ot the vertebral bodies and
posteriorly by the posterior porovertebral qutters.

Anterior mediastinal mass

S/

finterior mediastinal mass.

enign malignant
Non-+odgkin's lymphioma.
Terotoma. HodgKin's disease
Cystic h%roma Terotoma. with yolk sac tumour

Haermnaiom semincmo.
Thymie cyst Desmoid
Sarcoma.
Thymoma.

Couses of anterior mediastinal moss.

NEET §S Paediatrics + v1.0 - Marrow 1.0 - 2024 Page 6/11



middle mediastinal mass :

Basics of Paediatric Oncology

éenign [ Malignant |
eronchogenic eyst HodgK'm’s disense
(Tracheal duplication cgst) Mon-HodgKin’s lymphoma.
Teratomo | Terotoma.
Plasma. cell 3mmloma Qhademgosarcomo.
Cardiog rfmbdomgom Other sarcomas
Couses of middle mediastinal mass.
middle mediastinal mass.
Posterior mediastinal mo.ss :
! eenign malgmm'
‘ Neuroblastoma,
Ganglioneuroma. i
e\anghoneuroblastoma
Neurofbroma.
ente ' o Neurofbrosareomo.
9 CH Sarcomo.
Terakoma. Rare) _
_ Liposareoma.
Lipoma. ]
- Leiomyosarcomo.
Leiomyomo.
Soreomo. ‘
Couses of posterior mediastinal mass.
Posterior mediatinal moss.
Lung tumors 00:26:03

Primory molignancies ot the lung and tracheobronchial tree : Rore.
inflammadory myoRbroblastic tumor : M/C lung tumor in pediatries.
eronchial carinoid ¢ Intense contrast enhancement related to their Rbrovascular

stromal com’ponen’c. :
mucoepidenmid carcinomo.
eronchoaenic carcinome.

Pleuropulmonary blastomas (PP8) :

Tﬂpeh

* Purely cystic tumors cecurring <3 years of oge.
* Median age of 10 months, S-year OFS : 90%.

NEET SS Paediatrics * v1.0 « Marrow 1.0 « 2024
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. Cﬂsﬁc and solid tumors.
* median oge of 35 months.

T}jpe W

* Solid tumors, median oge of 4 months,

* Surgicol resection is recommended i feasible,
Sollowed by chemotherapy and/or radiation theropy,
'm’mco.s/\‘car\uj chemotherapg.

* S-year OFS ¢ SO-60%.

* Associated with Sermline pod‘nosenic DiceR! varionts.

¢ Susceptible to other tumors :

Custic nephromas.

Ovarion stromal sex cord fumors,
Thyroid and other endocrine tumors.
anbrgoml ﬁnbdomgosarwm
Broin tumors.

Chest wall tumors 00:275

May asise $rom bone or soft tissues.
m/¢ : metastatic rib lesions (Jeuroblostoma,
Langerhans cell histiocytosis, lymphoma, leukemio.

m/C poediatric chest wall primary malignancies
. Qhabdomgoswmmm
¢ extroosseous 2wing sorcoma.
* PNET of the chest (Rskin fumor).

Chest wall tumor.

Pr'marg bone malignancies :

* ‘a»'\ns Sarcoma.

¢ (steosarcoma.
May orise from the ribs, thoracic vertebrae, or scapulae and manifest as chest
wall masses.

Non maliamnl' chest wall mosses
* Neurofbromas.
* Hemangiomas, vaseular malformadions.

NEET SS Paediatrics - v1.0 - Marrow 1.0 + 2024 Page 8/11



’ nnew’gsmal bone eysts,

* Osteochondromas.

* Heoling rib fractures,

. Os’ceOmgeli’ds.

* Developmental variations of the thoracic cage.

Indications of immediate evaluation of back pan :

* eowel/bladder dysfunction.

* Paresis.

* gait abnormalities.

* Poraesthesio.
Risk of spinal cord compression : emergency,
Immediote MR} seanning,
Start dexamethasone.

Peripheral blood abnormalities

. MED| 14
Basics of Pae«'i:ia nJé n%°|53§001

00:29:33

Invesﬁsa’dons :
L. Complete blood counts

* Pancg’ropenia/bicg{openia.
* LeuKocytosis.

a. Peripheral smear (PS) : Presence of blasts.

3, Bone marrow studies :
Indications for bone marrow studies :

Blast celis on PS.

* Potients with pancghpenia/more than one depressed cell line.

* Presence of blasts on peripheral smear.

* Presence of ieucoerB'(hroblashc changes on PS.

* Rssociation with unexplained lymphadenopathy, bone pain, or

hepatosplenomegply.

* pAssociotion with an anterior mediastinal mass.

Diagnosis of leukemia. :

* 230% bone marrow Umphoblasks in bone marrow study,
* Peripheral blood sample mayy be substituted it a suficient level of

circwaﬁng |5mphoblasts is present.

NEET SS Paediatrics * v1.0 « Marrow 1.0 * 2024
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Stains to dis&hgxﬂsh lgmpnoblas’cs $rom m5e|oblasts :
i wrigh’c—eaemsa—stained bone marrow aspirak&e.
* Hematoxylin and eosin (198) stained biopsies.

Features of lymphoblast :
. High mcleus—’ro—cg’cop\asm radio.
* fbsence of nucleoli
* Smoller size.

4. Flow cgtome’cr}j

S. \mmmopheno&gpms :

8 cells : CDIO, CDI9, CDAO, CDAS, Kappo, lambdo.

T cells : CD3, CD3, CD4, COS, CDT, COB, COAS.

m5e!omonoc5’dc cells : COIlb, CDI3, CDI4, COIS, CDIb, CD33, CD34, COAS, COI,
HLA-DR.

lo. Chromosomal amlasis ond band‘mg :
gssential for the identification of aneuploidy, microscopic chromosomol
anomalies, and some translocations.

Commoen translocadion in ALL
* 103 ;8D : M/C transkseation in childhood AL, $avorable prognoss,
* 4(519): Bad prognosis.
* +93a) : very poor cutcome.
* 1933 rearrangements ¢ Poor outcome.
o S
used for risk stratificotion.

Note :

In case of suspicion of leukemia, do not give steroids during a. blood transfusion
or in case of transfusion reaction as it can delay the diagnosis.

NEET SS Paediatrics - v1.0 - Marow 1.0 - 2024 Page 10/11
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modalities of treatment :

©MARROW

THE GOAL OF THE GLOBAL INITIATIVE

ISTO ACHIEVE AT LEAST A
1MILLION
): CHILDREN WITH
CANCER CAN BE
o SAVED IN THE
SURVIVAL NEXT DECADE.
AND TO REDUCE SUFFERING FOR ALL ——.- .
CHILDREN WITH CANCER BY 2030, el
heg home message :

* Childhood cancer is a. hishg curoble disesse.
* Increase awareness about s5mpkoms and signs of childhood cancer,

N f:arlg diasnos'\s.
* early referral to the pediatric oncology unit.

NEET SS Paediatrics « v1.0 * Marrow 1.0 » 2024
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EPIDEMIOLOGY AND MOLECULAR BIOLOGY OF Active spce -
PAEDIATRIC CANCER

Introduction 00:00:17

Tissue homeostasis depends on the reguloted cell division and self-elimination
(Programmed cell death) o each of its constituent members except its stem
cells,

A tumor arises as o. result of :

* uncontrolied cell division.

* Failure for self-eliminodion.

Aterations in genes responsible for the deregulated control mechanisms that are
the halimariks of cancer cells :

. Froko—onoogenes.

* Tumor supressor genes.

* ONA stability genes/ONA repair genes.

Genes involved 00:01:18

Oneosenes :
tisoa pro’co—oncosene - mutoted — Leads o signods that couse uncontrolled

Srowth ie, cancer.

Normet genas
{roguiate coll growth) | I i

BPAOCE DO

4

Proto-oncogene 10 oncogene

mechonism of oncogenes.

NEET SS Paediatrics + v1.0 - Marrow 1.0 + 2024 Page 1/15
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Her-a/new :
* encodes for o cell surface receptor that can stimulate cell division.
. nn\pliﬁedin up to 30% of human breast cancers,

RAS:
* Invoived in Kinase signaling pathivays — Controls transeription of genes,
requlating cell growth and difterentiation.

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

SRe:
* First oncogene ever discovered,
* sa ’gros‘me Kinase — aegula’ces cell wﬁv&&

hTeRT !
* Codes Yor telomerase — maintaing chromosome ends.

Tumor suppressor gene :
* Segments of DNA that code Yor negative requlator proteins which Keep the
cell from undergoing uncontrolied division.
* eraking signols during phase &l of the cell cucle, to stop or slow the cell

cycle before S phase. N
* mutotions in tumor | e | i
Suppressor genes cause “

TmeregoreRsomes Ay ovsigene

tteststen
{racaptive carer)

uncontrolied cell growth, ie,

loss~of-function, resulting in
cancer. l

f o3 By,
2recemn o oat [f
fuads b et -
I
in

Habizie

mechanism of tumor suppressor gene.
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examples o} cancer predisposition genes ond their associated sgndromes :

Tumor
Suppressor SW Tumor
gene
Rb Retinoblastomo. Retinoblastoma.

WT | Familial wilm’s fumor. wil's tumor,

NIF I Neurofibromatosis type . NeuroRbromoa, sarcomo.

NIF 3 Neurofloromatosis tupe 8. | Sehwannoma, meningioma.

oo Familial adenomatosis Tumors of colon, stomach

poiqpos'\s. ond intestine.
] &reast, lung, brain tumors,
ps3 Li-Froumeni s5nd(rome.
Sareomo.

VHL von Hippel-Lindau disease. | Tumors of Kideny, adrenal.
£-CAD Fomilial qastric cancer. Tumor of stomach, breast.
PTCH gorlin syndrome. Bosal cell carcinoma.
PTEN Cowden syndrome. Homartoma,
men | multiple endocri lasi Tumors of pituitary

e ine oL
o nesp pancreas ond parathuroid.
Ps3 gene':
Normal psa :
DA damasa
Cell cgc}e obnormalities.
i
PSS
Cell cﬂcle arrest. \ -
Rpoptosis (P(ograrrmed
cell deoth).
ONA repair.
!
Cell cycle restart.
when cellulor damage occurs, ps3
orrests cell u:jde until the damage [
repaired, ¥ damage cannot be repaired,
apop’cosis occurs.

et 08 Paediatrics ¢ v1.0 < Marrow 1.0« 2024
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cell cgcié conthue%."

Cells can become concerous.

| Mutoted ps3 does not arrest the cell cycle. |
The do.maged cell continues 1o divide which
‘ may result in cancer.

J

Rb gene
Also Known as ‘Sovamor of the Senome’

* @ g
o -

B-ﬁtemn \

o / ;m?
oé '7 m m ia

$ phase
— W@@M

mechanism of Rb gene.

mechanism :
i Rbis phosPhorglated bg cgchn D/Cors#/lo complexces as cells leave 60 phase
and enter the cell cycle.
ii. moving through & phase, Rb becomes progressively more phosphoryladed
until R is reached.
i HﬂperphOSPhorala&ed Rb is ro longer able to bind and inhibit its primary
target, the gaF transeription factors.

NEET S§ Pasdiatrics » v1.0 - Marrow 1.0 - 2024 Page 4/15
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V. Hence, derepressed £3Fs are then free to uprequlate expression o cell
cycle related genes, eycling &/ and CON.

v. Beyond the R point, Rb remains hyperphosphorylated throughout the rest of
the cell eycle until it is dephosphorylated by protein phosphatase type | (PD
ot the end of mitosis.

Mi. Homozygous deletions of Rb are necessary for the genesis of Rb,

Vil.Rb gere mutodions are also seenin:

* Subsets of osteosarcomo.
* Burkitt |5mphomo..
* glioblastoma. multiforme,

Difference between tumor suppressor genes and oncogenes :

Tumor suppressor
Pr enes
oper’cg genes Oncog
fAlieles mutoted in
eoth alieles. One aliele.
concer.
Germiine fransmission .
Frequently seen. Rore,
of mutant alleles.
Somodic mutodion
involved in tumor Yes. Yes.
formodion.
Funetion of mutant Loss of function Gain of function
aliele(s). (Recessive aliele). ®ominant allele).
effects of cell sru»th inhibit cell Srowth. Promote cell Srouuth.

ONA repair genes:
* Code Yor proteins whose normal function is 4o correct errors that arise when

cells duplicate their DNA prior to cell division. _
* Aetive throughout the cell cydle, particulariy during §a phose.
* € BRCAIand BRCA .
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