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BASICS OF PAEDIATRIC ONCOLOGY - Active space -

Introduction 00:00:23
Stadtistics :
Childhood cancers (n=542)
. 1 - Leukemia
Every 3 minutes & s Childhood cancer in India 25.5% 8.1% eurem
a child is diagnosed with cancer =7 accounts for 0.7-4.4 % 16.3% 24.4% Brain & Spinal cord tumors
somewhere in the world. \ -
30.6% — -
{1 Neuroblastoma
4.1%
m There are 9 major types B Wilms tumor
P i of childhood cancers BE Lymphoma
131.24% —— 205.3
05380 B Hepatoblastoma
= India has a 5 years survival
[~} rate of 37% 40% in EE Osteosarcoma
P childhood cancers " Ewing's sarcoma

In 3,00,000 worldwide Bl Rhabdomyosarcoma
incidence of childhood Lack of real-world 55.10% 44.8% —

cancers, 76800 (26%) is the I!!SQ\ evidence data [ Retinoblastoma

India incidence of the global
figure. (2017)

80% of children with cancer will survive in h\gh—'\ncome countries.
Onl5 obout 30% of children with cancer will survive in some low and middle

income countries.

Roadblocks to improved cancer survival :
° De\o%ed d\agnos'\s/ m‘\sd'\agnos'\s/ no diagnosis.
° Lack of awareness.
* Overlap of signs and symptoms of concer with other infectious diseases.
* Lock of diagnostic focilities.
° Symptoms of leukemio/ l5mphoma ore often mistaken for more common
nudritional deficiency/tuberculosis.
° Many podients are emp'\r'\cod\5 storted on ATT.
* Steroids are often used in peripheral centres without a. diagnosis.

Retinoblostoma :
aar\5 d‘\agnos\s : 100% survival.
Lofe diagnosis (extroocular retinoblastomo) : 30-20% survival.

Loss of red reflex : early extroocular
retinoblastoma. retinoblastoma. (Lote).
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| Basics of Oncology

cost of lote diagnosis 7
® Poor survival rotes.
. High treatment cost.

Factors related to lote diagnosis :

Potient related factors :
° Infants: Dependent on caregivers for a diagnos\s.
® Adolescents : lgnoring the symptoms.

Heolth reloted factors :
° Lock of d'\agnosis.
° Lock of oo/a\labih’cg of cancer centres within reach.

Children ot rigk :
L. Infections :
* e8V infection : Hodgkin Lymphoma, urkitt lymphoma, Post transplant
lymphoproliferative disorder (PTL), nasopharynoeal cancer.
® HIV: roaposi sarcoma, & cell \Smphoma.
® Hep & and C : Hepotocellular carcinoma.
® HPV : HPV associoted concer.
a. \mmunode%c\en% syndromes.
2. Podients receiving immunosuppressive ’cherapﬂ : Higher risk of mod‘gnancg
PTLD and lgmphomas).
4. Pediadric solid organ transplant recipients who are on prolonged thiopurine
’chempg ! PTG
S. Childhood cancer survivors.
b. exposure o al\lﬁgloecing agent, an‘chracgchne, topoisomerase inhibitors.

1. exposure to rodiation.

Signs and symptoms 00:10:31

Fever :
* Non specific symptom.
* One of the causes of prolonged fever of unknown origin (FUO) : Occult
modignancg.
° 10% or less of patients with FUO as the only symptom are later diagnosed
with a mod'\gr\cmcﬂ.

Medical Oncology * v1.0 * Marrow SS Medicine



Basics of Paediatric Oncology

Lamphadenopa’chl.j :

.-—Waldeyer ring
m/C couse : Reactive hyperplasia. (Ebemgn).

Pre-auricular — “

Cervical and

Infraclavicular occipital
enlaroed | h node could be due to : | ——supraclavicutar
8 ! Bmp Pectoral 5‘2
° Intrinsic cellular components. Axilary Mediastinal
° extringic cellular infitrodion. Epitrochlear
and brachial

Significant lyrphadenopathy :
° Cervical 7l cm.
° Ax\\\ourg 71 e
* gpitrochlear 0.5 em. Popites I]
e \nguur\od >1.S em. Lymphadenopatiy
Generalized \5mphader\opoech5 : Sign'\\?\can% \5mphadenopoech5 of & or more
noncon’c'\guous \Bmph nodes.

Note :
* Palpable supraclaviculor nodes should always be considered abnormal.
* LeMt-sided (Virchow) nodes sugoest metastoses from on intra-abdominal
malignancy (Nleuroblastomoy.
. Righ%—sided nodes Sugges% introdhoracic diseose.

1 i » R i S
Lymphadenopathy Evaluation

Enlarged lymph node

| Not suppurative
s S

Local infection Not local infection Fluctuant

| T — 1 e

Cultures and serology | Abnormal CBC Normal CBC Aspirate for Skin tests

Abnormal chest x-ray | Normal chest x-ray diagnosis chest x-ray

Supraclavicular | Not supraclavicular

Rapidly enlarging or Not rapidly enlarging
fixed | or fixed
Weight loss No weight loss 3 5
Prolonged fever No prolonged fever I Diagnostic H Not diagnostic
Biopsy |
Bone marrow aspirate Semlogy and skin tests |
Not di i i Not di
Biopsy | Trial of anhblotlcs

,,,,, s

{ Response  Not response

|

Biopsy

Medical Oncology * v1.0 * Marrow SS Medicine




Basics of Oncology

Indicotions of lgmph node biop35 :

Chronic, persistent, progressive adenopa’chg in the absence of any infectious
e’c\olo%.

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

55$+em\c 55mp’coms.

Cowutions for \5mph node b'\op35 d

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

Lower cervical and ax'\l\ourﬂ nodes are more relioble.

Largest node should be biopsied.

Node should be removed intact with the copsule.

L,Bmph node should be immed'\a’celg submitted to the pothologist fresh or in
subSicient tissue culture fo 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 gauze (drying) : Moy produce a drying artefact.

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

Intracranial moss :

Red %ag signs of headache :

Recurrent ear\g mMorning \/om'\hng.

Headache that awakens the child from sleep.
Incopacitating heodache.

enlargement of head size (in infants).

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

RisK Clinical definiti frobabiny = Di tic strod
isK aro ini efnition ioanostic strod
o : brain tumor % =0 : =
Headoche 6 months No imaging.
Low ond no neuurologic 0.0l Clinical %\\ow—up and
symptoms. medical freatment.
Migrane HA and no CT, MRl followed bU
Intermediote 0.4
neurologic symptoms. biopsy or surgeru.
Headoche <6 months
_ and one clinical MRI followed by
High , 4 .
predictor of space b\op35 or surgery
occupying lesion.

Medical Oncology * v1.0 « Marrow SS Medicine




Basics of Paediatric Oncology

Abdominal masses :

Palpoble albdominal mass : M/C presenting feature.

Age of patient :
* Neonadal period : Congenital malformadtion of &l and U system.
* Childhood : malignant.

Srgt upper abdomen mid abdomen Lower abdomen
Neuroblastomao. 5 " . i
omo. erm cell tumor.
WilmMms fumor. e
Soyrcomo. Soyrcomo.
Hepo@cob\as’coma,
Germ cell tumor. L,Bmphoma.
Lymphomo.

H'\s‘corﬂ ond phgs\cod exominodion :

S5s%em'\c 35mp’coms :

* Periorbital ecchymosis (Rocoon eﬁes).

* Subcutaneous nodules.

® Bone pains.
—— Subcutaneous nodules, periorbital ecChymosis.,
*  Ultrasound abdomen.
* mass arising $rom liver : Serum alpha. fetoprotein Fe).
* Tumour markers : B-HCE,

Bone podn :
Localized bone pain with \‘\mp'\ng :
* Osteosorcomo.

L ‘aw'mg Sorrcomo.

Feotures of moalignant bone tumor :
° Cortical erosion.
* Irregular moss.
* Periosteal reaction.
*  Wwhite zone of fransition.
maJ\Snan’c bone tumor.
Dittuse bone pain is a cardinal feature of acute leukemio.
Differentiol diagnosis * Juvenile rheumoadoid arthritis.

Medical Oncology * v1.0 « Marrow SS Medicine



6 Basics of Oncology
----- Active space ----- Acute leukemia JRA
Symptom manifestation worse ot night. morning stitness.
Involverment Bones and joints. Joints.
Constitutional symptoms Present. Present/absent.

Acute leukemia. Vs juvenile rheumadoid arthritis (JRAD.

Mediastinal tumors 00:23:11

Parts of mediastinum :
Anterior mediostinum : F\nferior\B bﬂ the sternum and
pos’ceriorlg bﬂ per\card'\um.

middle mediostinum : Between the anterior border
of pericardium and an imaginary line drawn I em
posterior to the anterior border of the vertebral
bodies.

Posterior mediastinum : F\n’cer\orlﬂ b5 on '\mag'marg Parts 0f mediastinum.
line drown | em posfer'\or 10 the anterior border of the vertebral bodies and
pos’rerior\g bﬂ the pos’cer'\or para\/er’cebml 9u’c{ers.

Anterior mediastinal moss :

—

Anterior mediastinal mass.

genign Malignant
Mon—HodSKir\)s lyrnphomo:
Terodoma. Hodgkin's disease

Cgs’dc hBSroma Terotoma with 50\K soc tumowr

Haemomg'\oma Seminomo.

Thymic cyst Desmoid

Sarcomo

Thymoma

Causes of anterior mediostinal moss.

Medical Oncology - v1.0 « Marrow SS Medicine



middle mediastinal mass :

middle mediostinal mass.

Posterior mediostinal mass *

Posterior mediatinal mass.

Lung tumors

Basics of Paediatric Oncology

genign

mMalignant

6ronchogemc 05er
(Tracheal duplication 059()
Terotoma
Plasmo. cell 3mnuloma
Cardioc rhademgoma

HodgK'\n’s diseose
r\lon——HodSHin’s lymphomo.
Terotomoc
Qhabdomgosarcoma

Other sarcomas

Couses of middle mediostinal mass.

genign

mMalignant

G\ang\‘\oneuroma
Neurofbromo
an%erogemus c5§c
Terokoma. (Roxe)
Lipoma.

L,e'\omﬂoma

Neuroblastomo,
aang\'\oneurob\as’coma
Neurofibrosarcoma
Sarcomoe
Liposarcoma
Le'\omSOSourcoma

Soxycomon

Ccouses ot posterior mediostinal moass.

00:26:03

s Pr'\mar5 mod'\gr\anc\es of the \ung ond tracheobronchial tree : Ravre.

* InSlammodory mgo%brob\os‘dc fumor : m/C lung tumor in pediodrics.

e eronchiol carinoid : Intense contrast enhancement reloted to their fibrovos—

culoxr stromal compor\en’c.

. mucoep'\dermo'\d CoXCciNOMOL

° 6ronchogemc corcinomo.

Pleuropulmonary blastomas Pre) :

T5p9\=

D Puure\g 05s+'\c fumors occurring <a years of oge.

* median age of 10 months, S—year DFS : 90%.

Medical Oncology * v1.0 » Marrow SS Medicine




Basics of Oncology

----- Active space ----- T5P€ h:
. Cgs’dc and solid tumors.

° medion age of 2S5 months.

T5P€ W
* Solid fumors, median age of 41 months.

* Surgical resection is recommended if feasible,
followed by chemo%hempg and/or radiotion ’cherapg)
in&mcowikarﬂ chemo’chem]og.

® S—gear DFS ¢ SO-60%.

* Associoted with germiine pa’chogemic DICERI variants.

* Susceptible to other tumors :

Cgs’cic nephromas.
Ovarian stromal sex cord tumors.

Thgro'\d and other endocrine tumors.

Brain tumors. blastomas.
Chest wall tumors 00:27:22

May arise $rom bone or soft tissues.
m/C : metastatic rib lesions (Neuroblostoma,
Langerhans cell histiocytosis, lymphoma, leukemio).

mM/C paedioric chest wall primary malignancies :
. Rhabdomﬂosarcoma
* extraosseous EWing sarcoma.
* PNET of the chest (Askin tumor).

Chest wall tumor.

Primar5 bone malignancies :

* Ewing sarcomo.

® Osteosarcomao.
May arise from the ribs, thoracic vertebrae, or scapulae and manifest os chest
wall masses.

Non mod\gnan’c chest wall masses :
* Neurofibromas.

* Hemangiomas, vascular malformadions,

Medical Oncology * v1.0 * Marrow SS Medicine



. F\neurgsma\ bone c53’cs.
* Osteochondromas.

* Healing rib froctures.

. Os’ceomge\iﬁs.

C De\/e\opmen’cod variokions of the thoracic cage.

Indicokions 0% immediote evaluotion of back pain :
* eowel/bladder dystunction.
* Povresis.
*  gait abnormalities.
* Paroesthesio.
Rigk of spinal cord compression : emergency,
Immediote MRI scanning.
Stort dexamethosone.

Peripheral blood abnormalities 00:29:33

\n\/es’cisa’c'\ons 3
I, (‘,ornp\e‘ce blood counts :
. Pancﬂ’copema/ bicytopenia.

e Leulﬁo%’cos'\s.

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

2, Bone moxrow studies :

plost cells on PS.

Indicoions for bone marrow studies :
* Potients with panc5’copen\a/ more than one depressec\ cell line.
* Presence of blasts on peripheral smeay.
* Presence of leucoerythroblastic changes on PS.
* pssociodion with unexplained \Smphadenopoechg, bone pain, of
hepo@cosp\enomegal&

e pssociokion with an anterior mediastinal mass.

Diagnosis of leukemia ¢
* 230% bone MoyTow \Bmphob\asks in bone marrow s&ud5.
* peripheral blood sample moy be substituted if o subSicient level of
cireuloding \Bmphob\as&s is present.

Medical Oncology * v1.0 + Marrow SS Medicine
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Basics of Oncology

Stains 1o dis’cir\guish Iﬂmphoblas%s rom mﬂeloblas’cs :
° wrigh’c—-e\iemsa—smined bone marrow aspirates.
* Hemadoxylin and eosin () stained biopsies.

Feotures of lymphoblast :
® High nucleus—‘ro—cg’coplasm rotio.
* Absence of nucleoli.
® Smaller size.

4. Flow cg’come’crﬂ.

& \mmunopheno’cﬂp'\ng :

& cells : CDIO, CDI9, CDAO, CDAS, kappo, lambda.

T cells : €D, CD3, CD4, COS, CDT, COS, COAS.

m5e|omonoc5ﬁc cells : Colib, CDI3, CDI4, CDIS, CDIG, CD33, CD34, CD4S, CIIT,
HLA-DR.

(. Chromosomal omodgsis and band‘mg :
gssentiol for the identification of aneuploidtj, microseopic chromosomal
anomalies, and some translocations.

Common translocation in ALL :
* ta ;3D : m/C translocation in childhood ALL, Savorable prognosis.
°* 101519 : Bod prognosis.
* H%a3): Very poor outcome.
* 11933 rearrangements : Poor outcome.
° sS4,
Used for rick strakification.

Note :

In case of suspicion of leukemia, do not give steroids during o blood transfusion

or in case of fransfusion reaction os it con olelogj the diagnosis.

Medical Oncology * v1.0 + Marrow SS Medicine



Basics of Paediatric Oncology -

modalities of treatment :

THE GOAL OF THE GLOBAL INITIATIVE

IS TO ACHIEVE AT LEAST A
1 MILLION
CHILDREN WITH
CANCER CAN BE
' (3 SAVED IN THE
SURVIVAL NEXT DECADE.
AND TO REDUCE SUFFERING FORALL : m
CHILDREN WITH CANCER BY 2030. =Y

ey home message :
* Childhood cancer is o highly curoble disease.
* Increase owoareness about 35mp’c0ms ond signs of childhood concer.
. EM\B diagnosis.
* eorly referral 1o the pediodric oncology unit.

Medical Oncology * v1.0 « Marrow SS Medicine
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..... activespace - EPIDEMIOLOGY AND MOLECULAR BIOLOGY OF
PAEDIATRIC CANCER

Introduction 00:00:17

Tissue homeostasis depends on the regulated cell division and self-elimination
(Progrommed cell deadh) of each of its constituent members except its stem
cells.

A fumor arises as a result of :

* uncontrolled cell division.

* Failure for sel-eliminadion.

Alteradions in genes responsible for the deregulo@ced control mechanisms that are
the hallmarks of cancer cells :

. Pro’co—-oncogenes.

* Tumor supressor genes.

*  DNA stability genes/DNA repair genes.

Genes involved 00:01:18

Oncosenes i
tis o pro’co—oncogene — Mutoted — Leads o s'\gnods thot cause uncontrolied
growth ie., cancer.

ImOoOET»O

'l (reguiate cell growth) I i

! 1st mutation (leads to
= accelerated cell
' division) - I I

Prot to

IMOZT>»O0

mechanism of oncogenes

Medical Oncology - v1.0 * Marrow SS Medicine



Epidemiology and Molecular Biology of Paediatric Cancer

Her-a/neuw :
* encodes for a cell surface receptor thot can stimulote cell division.

. F\mp\'\%ed in up to 30% of humon breasgt cancers.

RAS :
* Involved in Kinase signaling pathays — Controls transeription of genes,
regulating cell growth and di®Sterentiotion.

nmyc :

* encodes ’(ranscrip‘don Loctor and controls express\on ot several genes.

SRC ¢
® First oncogene ever discovered.
° s %Bros'me Kinose — Qegudoeces cell ac‘c'\\/'\’(ﬂ.

hTeRT :

* Ccodes for telomerase — Maintains chromosome ends.

Tumor suppressor gene :

* Segments 0% DNIA thot code for negadive regulator proteins which keep the
cell from undergoing uncontrolled division.

* Broking signals during phase &l of the cell cﬂc\e, %o stop or slow the cell
cycle betore S phase.

* mutodions in tumor
SUPPIressor genes cause loss—o$—Function, reswhng in uncontrolied cell
Srouo’ch, i.e, concer.

! ! —
c
< b N A
"
c
®
”

iormal gones.
' (rogulate cell growth)

! Tnor suppressorgocws  Active ancogens

15t mutation ©

- (susceptible carriar) :
3

.

l 2

e boborgy | é -
No Brakes
. obsence con

Actie ancogens lead to cancer.

Tumowr SU\P\"\' eS0Y Senes
are normal genes whose

mMechanism of fumor suppressor gene
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Basics of Oncology

&xamples of cancer pred\sposi‘don genes ond their associoted SSndromes :

Tumor
suppressor Sgndrome Tumor
86\"\6
Rb Retinoblastomo. Reftinoblastoma.
WwT I Fomilial wilrm’s fumor. wilm’s tumor.
NIF | Neurofbromodosis type I, Neurofibroma, sarcoma.
NIF & NeuroRbromodosis +5pe a. Schwannoma, meningioma.
- Fomiliol adenomotosis Tumors of colon, stomach and
polﬂposis. intestine.
) . Breast, lung, brain tumors, sar-
ps3 Li-Froumeni SSndrome. e
VHL von Hippel-Lindou disease. Tumors of Kideny, adrenal.
e-CAD Familial gastric cancer. Tumor of stomach, breast.
PTCH Sorlin sandrome. Basal cell carcinoma.
PTeN Cowden syndrome. Harmartomo.
men | multiple endocrine neoplasia. HEdesEEy pi’mi’courg,
pancreas and paro&hgroid
Ps3 gene
Normal pS3 :

DNA dmage.
cell c5cle abnormalities.
ngoxia.

psS3

v

cell cgcle orrest.
DNRA repour.

cell cu)cle restart.

N

_—

Apoptosis (Progmmmeol
cell death).

v

Medical Oncology + v1.0 * Marrow SS Medicine

apop+osis occurs.

wWhen cellular damage occurs, pS3
arrests cell cﬂcle until the damage is
repaired. |¢ damage cannot be repaired,






