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BASICS OF PAEDIATRIC ONCOLOGY ————— Active space -----

Introduction 00:00:23

Stodtistics :
Childhood cancers (n=542)

Leukemi
Childhood cancer in India 25.6% e 1% eukemia

Every 3 minutes
accounts for 0.7-4.4 % 16.3% = 24.4% Brain & Spinal cord tumors

a chitd is. with cancer
ere in the world.

Neuroblastoma

-
8
2

W There are @ major types Bl Wilms tumor
‘3 " of childhood cancers B Lymphoma
131.24% —— 205.38%
Bl Hepatoblastoma
India has a 5 years survival
rate of 37% 40% in Bl Osteosarcoma
childhood cancers Ewing’s sarcoma
In 3,00,000 woridwide Ml Rhabdomyosarcoma
incidence of childhood Lack of real-world 55.10% 44.8%
cancers, 76800 (26%) is the [ iw evidence data Bl Retinoblastoma

India incidence of the global
figure. (2017)

80% of children with concer will survive in h\gh—mcome countries.
Onlg about 0% of children with cancer will survive in some low and middle

income countries.

Roadblocks to improved cancer survival :
e Delo%ed d’\agr\os'\s/ m\sd\agnos\s/ no d’\agnos\s.
* Lock of awareness.
* Overlap of signs and symptoms of concer with other infectious diseases.
* Lack of diagnostic facilities.
* Symptoms of leukemio/ lymphoma. are oMten mistaken for more common
nudritional de%ciencg/ tuberculosis.
* many podients are emp\ricod\ﬂ started on ATT.
* Steroids are often used in peripheral centres without a diagnosis.

Retinoblastoma :
8ar\5 d\a@r\osis : 100% survival.
Lote diagnosis (extrooculor retinoblastomoD : 40-30% survivol.

Loss of red reflex : ‘EAK\B extrooculor
retinoblastomo. retinoblastoma. (Loke).
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2 - Basics of Oncology

Cost of lote diagnos\s §
® Poor survival rotes.
* H'\gh treotment cost.

Factors related to late diagnosis :

Patient related factors :
* Infants : Dependent on caregivers for o diagnosis.
* Adolescents : lgnoring the symptoms.

Heolth reloted foctors :
* Lock of diagnos\s.
* Lock of owoulabih’cﬂ of cancer centres within reoch.

Children ot rigk :
L. Infections :
* 28V infection : Hodgkin Lymphoma, Burkitt lymphoma, Post transplant
lymphoproliferative disorder (PTLY), nasopharyngeal cancer.
* HIV: ¥aposi sarcomoa, & cell lymphoma.
* Hep & and C : Hepatocellulax carcinomo.
® HPV : HPV associoted cancer.
a. \mmunode%cien% syndromes.
3. Patients receiving immunosuppressive theropy : Higher risk of malignancy
(PTLD and lyrphomas).
4. Pediatric solid organ transplant recipients who are on prolonged thiopurine
‘chempg i PTLE:
S. Childhood cancer survivors,
b. exposure to allkyloting agent, an’chmcgchne, topoisomerase inhibitors.
T. exposure to radiation.

Signs and symptoms 00:10:31

Fever:
* Non specific symptom.
* One of the causes of prolonged fever of unknown origin FUO) : Occult
mod'\gnancB.
* 10% or less of potients with FUO as the only symptom are later diagnosed
with a modignancﬂ.

Medical Oncology - v1.0 « Marrow SS Medicine



Lﬂmphadenopodthﬂ g
m/C couse : Reactive hyperplasia. @enig.
enlorged lﬂmph node could be due 1o :

* Intrinsic cellulor components.

° extrinsic cellulor infiltrodion.

Sigr\i?\can’c lgmphadenopa’chg :
® Cervical >I cm.
® nx'\l\ar5 >l em.
* gpitrochlear >0.s em.

e \r\guunod 1S em.

Basics of Paediatric Oncology - 3

”wameye, T Active space -----

Pre-auricular — “

Cervical and
occipital
Supraclavicular

Pectoral

Axillary Mediastinal

Epitrochlear
and brachial

Inguinal and femoral

Popliteal D

Lﬂmphadenopa’chg.

Generalized |5mphadenopo@ch5 : Signif?\can’c \Bmphadenopa’chg of 4 or more

nonconhguws \Bmph nodes.

Note :

. Palpable SUPrac\aVicular nodes should aluoags be considered abnormal.

* Left-sided (Virchow) nodes Suggesk metostases from an intra—abdominal

malignancy (Neuroblastomo.
Qigh’c—sided nodes Sugg)es’c introdhorocic diseoase.

Lymphadenopathy Evaluation

Enlarged lymph node

|

1

{ Not suppurative
L —1-
{ v

[ Local infection Not local infection

| [ gt i)

Cultures and serology Abnormal CBC | Normal CBC
Abnormal chest x-ray | { Normal chest x-ray
Supraclavicular Not supraclavicular
Rapidly enlarging or | Not rapidly enlarging
| fixed | | or fixed
Weight loss No weight loss
Prolonged fever } 1 No prolonged fever l Diagnostic || Not diaglosﬁc]
l l 1
Bone marrow asplfata ‘ Saralogy and skin tas!s Biopsy

ettt

i

Biopsy |

!

i

alopsyj Trial of antibiotics

. Response  Not response

Medical Oncology * v1.0 - Marrow SS Medicine



4 - Basics of Oncology

Indications of \3mph node b‘\op35 :

Chronic, persistent, progressive adenopoechﬂ in the absence of any infectious
e’dolo%.

Any nodes »a.5 em in diameter in the absence of signs of infection.
Supraclaviculor adenopo@chg.

Systemic symptoms.

Coudions for \Hmph node b'\op35 :

Avoid upper cervical and inguinal areas : C,ommonB d/t infections.

Lowex cervical and axil\arg nodes are more relioble.

Largest node should be biopsied.

Node should be removed intact with the copsule.

Lymph node should be immediotely submitted to the pathologist fresh or in
sufSicient tissue culture to prevent the tissue from drying out.

The node must not be left in strong light (Subject to head) and should not be
wrapped in dry gouze ®rying) : May produce a. drying artefoct.

Fresh and frozen samples should be set aside $or additional studies, as
noted loter.

Intracraniol moss :
Red R\ag signs of headache :

Recwrent ear\5 Moming \/omi’c\ng.

Headache that awakens the child from sleep.
Incapacitoding headache.

enlargement of head size (In infants).

C/F associoked with raised ICT (ntracranial tension).

Risk Clinical defnitio oo | i
isk aro ini efnition iagnostic strod
Sl brain tumor % ) 0
Heoadache >6 months No imoging.
Low and no neuro|08'\c 0.0l Clinical ?—ol\ow—up and
symptoms. medical treatment.
Migrane HA and no CT, mRI followed by
Intermediote 0.4
neurologic symptoms. biopsy or surgeru,
Headache <6 months
) and one clinical R\ followed by
High . i .
predictor of space b\OpSﬂ or surgery.
occupying lesion.

Medical Oncology * v1.0 « Marrow SS Medicine



Basics of Paediatric Oncology - 5

fbdominal masses: I
Palpable abdominal mass : M/C presenting feoture.
Age of podient :
* Neonadal period : Congenital malformadion of &l and GU system.
* Childhood : malignant.

i upper abdomen mid abdomen Lower abdomen
Neuroblastomo. 5 " - "
oMo, erm cell fumor.
Wilms fumor. gmp
Soycomo. Sorcomo.
Hepo@cob\as‘coma,
Germ cell tumor. Lﬂmphoma,
L,qmphoma,

History ond phgs'\cod exominadion
Sgs’cem'\c sgmp’coms :
* Periorbital ecchymosis (Racoon eyes).
* Subcutoneous nodules.

* Bone pains. S B, I

Y

Subcutaneous nodules, periorbital ecchgmos'\s.

\n\/es’dgoec‘\ons :
*  uUkrasound abdomen.
* mass arising from liver : Serum alpho. Setoprotein (AFP).

* Tumour markers : B-HCe,

Bone pain :

Localized bone pain with limping :
® Osteosarcomo.
e ‘auo'\ng Soyrcomo.

Feodures of malignant bone tumor :
® Cortical erosion.

. \rregudar mMosS.

* Periosteal reaction.

* White 2one of transition. :
Malignont bone tumor.
DifSuse bone pain is o cardinal feature of acute leukemia.

DifSerential diagnosis : Juvenile rheumatoid arthritis.

Medical Oncology * v1.0 « Marrow SS Medicine



6 - Basics of Oncology

Acute leukemia JRA
Symptom manifestation worse ok night. morning stiftness.
Involvement gones and joints. Joints.
Constitutional symptoms Present. Present/absent.

Aeute leukemio vs juvenile rheumatoid arthritis (JRM.

Mediastinal tumors 00:23:11

Parts of mediostinum :
Anterior mediastinum : F\n’cer\or\g b5 the sternum and
poskerioﬂg bﬂ pericardium.

middle mediastinum : Between the anterior border
of pericardium and an imagjinary line drawn I em
posterior o the anterior border of the vertebral
bodies.

Posterior mediostinum : An’cer\orlg bﬂ on ‘\mag'mourﬂ o Parts of mediostinum.
line drown | cm pos’cer'\or to the anterior border of the vertebral bodies and
pos’ceriorlﬂ bﬂ the pos’cer'\or para\/er’cebml gu’c’cers.

Anterior mediostinal moss :

ISP | _

Anterior mediastinal moss.

genion Malignont
Non-HodgKin's lymphomo.
Terotomo. Hodgkin's disease

Cystic hggroma Terotomo. with 50\K soc tumour

Hoemangioma. Seminomao.

Thgmic cyst Desmoid

Sarcomo.

Thymoma.

Couses of anterior mediostinal mMoss.

Medical Oncology * v1.0 « Marrow SS Medicine



Basics of Paediatric Oncology |

middle mediostinal mass :

genion mMalignant
Bronchogenic cyst HodSH'm’s disease
(Tracheal duplication cgs’c) Non-Hodgkin's lymphorna.
Terotomo. Terotomao
Plosma cell gmnudoma Qhabdomgosarcoma
Cardiac rhabdomﬂoma Other sarcomos

Couses of middle mediastinal mass.

middle mediastinal moss.

Posterior mediostinal moss :

genign mMalignont
_ Neuroblastoma,
G\anghoneuroma _
e\anghoneuroblas’coma
Neurofibromao.
Neuwrofibrosarcomo.
&n’cerogenws c5s’c
Soycomoo
Terotoma. (Rore) A
. Liposarcomo
L,\poma
) Leiomgosarcoma
L,e\omgoma
Sorcomoe

Couses of posterior mediostinal mass.

Posterior mediotinal Mmass.

Lung tumors 00:26:03

* Primary malignancies of the lung and frocheobronchial tree : Rare.

* Inflammodory myoRbroblastic tumor : M/C lung tumor in pediodrics.

e eronchial carinoid : Intense contrast enhancement reloted to their fibrovas-
cular stromal component.

* mMucoepidermoid carcinomoa.

e Bronchogen'\c COrcinoMo.

Pleuropulmonary blastomos PPe) :
Typel:

C Pwre|5 053’:‘@ fumors occurring 43 years ot age.
* median oge of 10 months, S—year DFS : 90%.

Medical Oncology * v1.0 « Marrow SS Medicine




8 - Basics of Oncology

----- Active space ----- T5P€ e
¢ Cgs’c\c and solid tumors.

* medion age of 35 months.

Tgpe W

* Solid tumors, median age of 41 months.

* Surgical resection is recommended if feasible,
followed by chemotherapy and/or radiation therapy,
in’cracow'\’carg chemo%herapg.

* S—Hear DFS @ SO-60%.

* Associoted with germline pod?hogen'\c DICERI variants.

* Susceptible to other tumors :

Cgs’dc nephromas.
Ovarion stromal sex cord tumors.

Thgroid and other endocrine tumors.

E:mbrﬂonod rhabdomgosarcoma, Pleuropulmonary
Bradn tumors. blostomas.
Chest wall tumors 00:27:22

May arise from bone or soft tissues.
mM/C : metastodic rib lesions (Neuroblostomo,
Langerhans cell histioeytosis, lymphoma, leukemio.

M/C paediatric chest woll primary moalignancies :
. Qhabdomgosarcoma.
* extroosseous EWing sarcoma.
* PNET of the chest (Askin tumon).

Chest wall tumor.

Primourg bone mod'\gnanc'\es :

e ‘aw‘mg sSarcomo.

* Osteosarcomo.
May arise from the ribs, thoracic vertebroe, or scapulae and manitest as chest
wall masses.

Non mod'\gnan’c chest wall mosses :
* Neurofibromas.
* Hemangiomas, vaseular malformadions.

Medical Oncology * v1.0 « Marrow SS Medicine



o Qneurgsmod bone c53’cs.

* Osteochondromas.

* Healing rib $ractures.

e Os’ceomgehhs.

* Developmental variodions of the thoracic cage.

Indicadions of immediate evaluotion of back pain :

* eowel/bladder dystunction.

® Poresis.

* Gait abnormalities.

* Poroesthesio.
Risk of spinal cord compression : emergency.
Immediote MRI scanning,.
Start dexamethasone.

Peripheral blood abnormalities

Basics of Paediatric Oncology - 9

00:29:33

\nvesﬁsa’cions :

. Complete blood counts :
. Pancg’copema/ bicytopenio.
° Leud«ocg’cosis.

a. Peripheral smear (P2) : Presence of blosts.

2, pone morrow studies :
Indicadions for bone marrow studies :

Blast cells on PS.

* Potients with pancg’mpema/ more than one o\epressed cell line.

* pPresence of blasts on per\phemj smeay.
* Presence of \eucoerg’chrob\as’dc changes on PS.

* Associotion with unexplained lgmphadenopoechﬂ, bone pain, or

hepo@cosp\enomegalg.
* pesociodion with an anterior mediostinal moss.

Diognosis of leukemio.

*  >30% bone Mmarrow \3mphobla§cs in bone maoarrow s’cudg.
* Peripherol blood sample moy be substituted it o subSicient level of

c'\rculoecing lgmphob\as’cs i present

Medical Oncology * v1.0 » Marrow SS Medicine



10 - Basics of Oncology

&tains to d'\s’dngu‘\sh \gmphoblas%s Srom mgelob\as’cs :
o wr'\gh’c—-e\'\emsa—-s’cmned bone marrow aspim’ces.
* Hemadoxylin and eosin (M58 stained biopsies.

Features of lymphoblast :
* High nuc|eus—’co~c5’coplasm rodio.
* Absence of nucleoli.
* Smaller size.

4, Flow cﬂ’come{rg.

<. \mmunopheno’rgp'mg :

6 cells : CDIO, CDI9, CDAO, CDAS, kappoa, lambda.

T cells : CD4, CD3, CD4, CDS, COT, CDB, CDAS.

mﬂelomonocydc cells : CDIlb, CDI3, CDI4, CDIS, CDIb, CD33, CD24, CDAS, ColT,
HLA-DR.

b. Chromosomal anodgsis ond banding :
gssential for the identification of aneuplo'\dﬂ, microseopic chromosomal

anomalies, and some translocadions.

Common translocadtion in ALL :
* (a5 aD : m/C translocotion in childhood ALL, $ovorable prognosis.
* (519 :ead prognosis.
* H933): Very poor outcome.
* llga3 rearrangements : Poor ocutcome.
* (S4.
used for risk strotificotion.

Note :

In cose of suspicion of leukemia, do not give steroids duuring o blood transfusion
or in case of transfusion reaction as it can delaﬂ the diagnosis.

Medical Oncology * v1.0 « Marrow SS Medicine



Basics of Paediatric Oncology - 11

modalities of treatment: e Epas =

THE GOAL OF THE GLOBAL INITIATIVE

IS TO ACHIEVE AT LEAST A
1 MILLION
@ CHILDREN WITH
y CANCER CAN BE
P 4 Q SAVED IN THE
Su RVIVAL NEXT DECADE.
AND TO REDUCE SUFFERING FOR ALL u
CHILDREN WITH CANCER BY 2030. ’

ey home message :
* Chidhood cancer is o highB cuwroble disease.
* Increose awareness about 35mp’c0ms and signs of childhood cancer.
° early diagnosis.
* early referral to the pediatric oncology unit.

Medical Oncology * v1.0 * Marrow SS Medicine



..... actvespace ——  EPIDEMIOLOGY AND MOLECULAR BIOLOGY OF
PAEDIATRIC CANCER

Introduction 00:00:17

Tissue homeostasis depends on the requlated cell division and self-elimination
(Programmed cell deadty) of each of its constituent members except its stem
cells.

A fumor arises as o result of :

* uncontrolled cell division.

* Failure for sel®—elimination.

Alteradions in genes responsible for the deregudoeced control mechanisms thot are
the holimarks of cancer cells :

e Pro’co—oncogenes.

® Tumor Supressor genes.

* DN stability genes/DNA repair genes.

Genes involved 00:01:18

Oncosenes 2
itis o pro’co—oncogene — Mutoted — Leads to s\gnods thot couse uncontrolled
growth ie, cancer.

EROZPO

i
g

mechanism of oncogenes
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