











































































































































Or 1 in every 10,000.
















































Up to the ages 14-15 age specific incidence rate is around 10 per 100,000 and as the persons ages 
the risk of cancer goes up all the way to more then hundred around the age of 40.
















































There is a big difference between the pattern or type cancer that we see in adults compared to pediatrics: 
















































Retinoblastoma 
Neuroblastoma 

The most common childhood cancer

Wilms' tumor

germ cell tumor
Rhabdomyosarcoma  

Ewing's sarcoma or osteosarcoma 

So the pattern of cancer is different depending on the age 


















































The most common 
question the parents will 
ask when we diagnose 
the child with cancer is 
why?

It’s a reasonable and an 
important question but 
unfortunately in 90% of 
the cases we don’t know. 


Explains about 5-10%

Depending on the region or area the child is living in

EBV Epstein-Barr virus 

Patient receiving etoposide or alkylating 
agents like cyclophosphamide or any 
phosphamides are at risk of secondary 
cancer such as acute myeloid leukemia.e.g. Children who receive chest radiotherapy for 

Hodgkin lymphoma are at increase risk of breast cancer 
in adulthood.
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Here we see widening of the mediastinum 



Ddx: lymphoma or leukemia. 



Diagnosis: leukemia; because of the high WBC 
count and presence of blast in peripheral blood.





















































 Number 1 in children 

Rarely seen in children, mostly in adults.

Number 2, but it’s less frequent than ALL
















































If there is leukemia in the CNS

Because of the bone marrow infiltration 

Symptoms can over lap with many other symptoms from 
different diseases, like disease in infection or rheumatology. 
















































+ peripheral blood smear is essential 

We always do CXR for any new leukemia mainly to check for any mediastinal mass (because they will probably go for 
sedation or anesthesia so we need to make sure there is no mediastinal mass before they proceed) 

To further characterize the risk stratification of the leukemia 

To check if there is CSF involvement. 

To define the antigen on the surface of the leukemia cells. 

Are important because of the risk of tumor lysis syndrome.

Gold stander































































































Auer rods In the 
cytoplasm 
















































Has the T cell marker 

Has the myeloid marker  

Myeloperoxidase 
(MPO)

.
















































*Standard risk 

*

B cells is better than T, and T is better then the myeloid. 

The presence of Philadelphia translocation is a high risk feature and there are 
other cytogenetic features that help in the prognosis. 

 is a poor prognostic factor. 

*Initial WBC 

Response at the end of the month to induction therapy which will be 
mainly of steroids and  chemotherapy, we repeat the bone marrow and 
decide weather the patient responded will or not 



















































In pertussis they can have very high WBC count especially in 
infancy and can be confused with leukemia.

Juvenile rheumatoid arthritis: in these cases 
we do bone marrow biopsy because bone 
and joint pain can be common presentation 
of leukemia. Usually In Immune thrombocytopenic 

purpura there is no hepatosplenomegaly 
or lymphadenopathy. 

In infectious mononucleosis there is 
atypical lymphocytes that can mimic 
Leukemia and can mistakenly be 
labeled as leukemia 
















































Neuroblastoma and rhabdmyosarcoma can infiltrate the 
bone morrow and mistakenly labeled as leukemia cells 
















































The most important thing is the emergency management. Will be discussed later

Reserve transplant for relapse cases

Mediastinal mass 
Is the main treatment 

-Now there are more Immune therapy options 

Rarely used



















































It can happen with B-ALL but it more 
with T cell.



NHL>HL.



In adults thymoma and teratoma can 
all cause superior vena cava 
syndrome.




The case we dissed initially we call it 
superior vena cava syndrome because 
you saw the mediastinal mass pushing 
on the superior vena cava (in the CXR 
we saw earlier there is widening of the 
mediastinum and tumor pushing on the 
superior vena cava) causing congestion 
of the face and upper limb vessels and it  
also cause SOB, the child will be leaning 
forward to relive the pressure effect on 
the airway and the vessel, so you 
shouldn’t force them to lay on their back.






Venous flow to the heart is reduced  
because of the compression if the 
mass so it’s contraindicated to 
intubation them. because when you 
sedate them you may decrease 
venous return to the heart  and the 
patient will collapse and die so we try 
our best to avoid anesthesia , and try 
to diagnose them as quickly as 
possible so we can start to rapidly to 
reduce the mass effect in the chest.

 

















































When you have lysis of the cancer cells •
because they are multiplying quickly or 
because of the effect of the initial therapy 
it release DNA, phosphate, potassium 
and cytokines.

DNA will eventually be converted to uric •
acid and phosphate and potassium will 
accumulate, so when we do tumor lysis 
lab we check for all of these.

For the uric acid we give allopurinol •
(oxidase inhibitor that decreases 
formation of uric acid), if the volume 
leukemia or lymphoma cells is huge then 
allopurinol alone might not be enough so 
we give rasburicase (rasburicase clear the 
uric acid it’s not an enzyme inhibitor so it 
will give quick drop in uric acid, the 
disadvantage of it is if the patient G6PD 
we can can’t give it).

 If we don’t treat the uric acid it will •
precipitate in the kidney and cause renal 
failure. 

Potassium can cause life threatening •
hyperkalemia, so we give kayexalator  
and limit the potassium and phosphate 
intake .

For phosphate we give phosphate binder.
•
And the first few week we check tumor •
lysis lab more frequently 
















































Basically this child is coming with febrile neutropenia.
•
Give broad spectrum Abx to cover pseudomonas and gram -ve, if there is cellulitis or evidence of line infection we also •
cover gram +ve and consider giving them vancomycin.

Febrile thrombocytopenia  is another oncological emergency and we always ask the ER to administer antibiotics within •
15 to 20 minutes from showing to  ER, because we can loose the patient if they are not given stat, so always the first 
dose has to be given right away 























































We use broad spectrum because: 

This historical 
now a days any 
one who comes 
with fever we start 
therapy right 
away we don’t 
wait for culture

And hypotensive we have to give both gram -ve 
and +ve coverage. 

Here an e.g from 2019 if you see the pseudomonas : Piperacillin-•
Tazobactam (TZP)  (77%) alone is not enough we will miss 23% of 
pseudomonas cases, as for Amikacin it has (94%) sensitivity which 
is very good, so in general we combine them now.

We use 2 Abx TZP and Amikacin, but this is after discussing with •
ID and with microbiology lab.

if you see in the past we used to give gentamicin instead of •
amikacin but now with resistance evolving you can see gentamicin 
is not as good as Amikacin.  In general for gram negative Amikacin 
is better 




















































The good part is that survival in  ALL  which is the most common here is excellent. It’s  a curable disease and most pt. do •
very well.

AML is not common in children and the outcome is still about 50-60%.•
















































Is considered non malignant 

















































It depends on where is the tumor and wither it’s causing 
pressure effect and increase in ICP or not.

Weight gain depending on the hypothalamus or not

 look at the upper gaze, it doesn’t follow normally 

Especially in the cerebellum like mudlloblastoma (ataxia -> medulloblastoma) 
















































 

If not contraindicated 

Because spine can be involved 

or resection is the only way to confirm the diagnosis 
















































The better the the resection the better the outcome.

Depends on the type of the tumor 































































































Tumor in the 
cerebellum 
















































Low grade glioma in  the optic nerve, 
we see it frequently in 
neurofibromatosis patients.  

Here surgical management is not an 
option because patient may loose his 
vision. 

In neurofibroma we do annual MRI to 
look for tumors especially  in the optic 
nerve. 



In neurofibromatosis we do annual 
ophthalmological examination even if 
the tumor is small to see if it’s 
affecting the visual field or not.
















































Here you can see the difference between the 
previous one (the previous slide) which was well 
demarcated and  looks relatively benign compared 
to this one 

This is the GBM which is grade 4, very 
infiltrative and impossible to have full 
resection most of the time.
















































Common malignant tumor in children 
Can spread to the spine

The issue is if they receive radiation at a 
younger age they usually have behavioral  
and learning prombles later in life.































































































And it forms in the pons

You cannot resect, chemo doesn’t benefit and they usually progress 
very quickly after stopping the radiation.
















































Reed sternberg cell in hodgkin lymphoma 


















































To make sure it’s not involved by the lymphoma 

Gold standard 

Rarely relapse and even if they relapse we do salvage therapy.

Surgery has no role in this type of tumor 

Because of the excellent outcome new protocols are trying to minimize long term side effects of any intervention 
that we do.

If we see lymphoma in 
children younger then 5 
years we always question if 
the child has 
immunodeficiency, because 
some immunodeficiency can 
cause immune disregulation 
and increase the risk of 
lymphoma  especially if 
triggered by EBV infection 























































 starry sky presentation in  Burkett lymphoma  

















































Under the group of non-Hodgkin lymphoma and Burkett in children is a common one 

In contrast to Hodgkins which doesn’t 
usually involve extra nodal disease

.

The difference between Hodgkin and non-Hodgkin:

In Hodgkin: the family tells you that their child had lymph nodes increasing slowly for the last 3-6 months and they thought it’s nothing (slowly increasing in •
size).

In Burkett we approach it as an emergency because it can increase in size very quickly, especially if it’s in the mediastinal area it can cause significant •
compression on their airway and can be life threatening, we try our best to do quick diagnosis so we can start therapy.

Because it’s rapidly growing the risk of tumor lysis syndrome is even higher than in leukemia and this is why it’s almost routine to give rasburicase not only •
allopurinol because we can’t control the hyperuricemia 

Superior vena cava syndrome is also frequent because of the of the reasons I mentioned above. 
•
















































Dx:  neuroblastoma 

.
















































Mostly in the adrenals 

Most common 

Comes in the para-spinal area and 
cause compression 

CT scan of the head, neck and chest. MIBG because the nuclear materials will be up-taken by the 
neuroblastoma tissue so it’s a very useful way to assess the staging of neuroblastoma 

Low risk and intermediate do very well

  and the outcome is still around 
50% , don’t do very well.
















































P Normal tissue 
of the kidney 

squeezed to the 
side 

Claw sign 

Usually there is no 
calcification 

Less then 5 years 

Detected by the mother 
during diaper change.

Because of 
compressions on the 

blood vessels. 

Tumor 

We do CT chest because wilms usually metastasize to the lungs 
and less likely to other organs.

In ophthalmology when they see a 
child with aniridia they do abdominal 

US every 3 months to screen for wilms 
tumor. In general the risk decreases 

after 5 years so most screening should 
be done in the first 5 years.
















































Cross the midline Doesn’t cross the midline
















































Dx: hepatoblastoma 

 

 

We have to take care if we see thrombocytosis 
in children, always do Us abdomen because it 
could be a sign of tumor (and it’s this probably 
because they secrete thrombopoietin)
















































What makes you worry is that it’s a 
sever thigh pain after minimal 
trauma and this is frequent when the 
patient comes with bone tumor. The 
degree of trauma doesn’t explain 
the severity of the symptoms, and 
they don’t usually respond to over 
the counter pain medications.

So this is a red flag when you 
assess a child who has sever bone 
pain. 

Bone tumor can also present 
without trauma, they will have bone 
pain.
















































periosteal Reaction 
















































Retinoblastoma 
















































This why it’s very important to do red reflexes as 
part of your routine in baby clinic assessment.

To make sure 
there is no 
spread beyond 
the orbit

Enucleation is done if other measures 
failed because the priority is to save 
the child  no only the eye.




