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Type of tumors 
Localization Typical pediatric tumor 

type 

Typical age 

(Year) 

CNS Medulloblastoma/PNET 

astrocytoma, ependymoma, 

 

 ATRT ,CPC 

9 (0-25) 

 

 

0-2 

Liver Hepatoblastoma 0-2 

Kidney Wilms tumor 

rhabdoid tumor 

2-4 

0-2 

Suprarenal gland  Neuroblastoma 0-4 

Bone Osteosarcoma 

Ewing sarcoma 

10-18 

Soft tissue Rhabdomyosarcoma  2-8 

Eye Retinoblastoma 0-2 



Histology is not organspecific 

• Rhabdomyosarcoma 

– Head and neck 

– Parameningeal 

– Orbita 

– Nasal sinus 

– Genito-urinary tract 

– extremity 

– Intrathoracal 

– Retroperitoneal 

– pelvic 

http://radiographics.rsna.org/content/29/4/e36/F21.large.jpg
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National Registry  

of Pediatric Malignancies 



Rate of inheritance in pediatric 

malignancies (%) 
• Adrenocortical cc.   50-80 

• Optic glioma    45 

• Retinoblastoma   40 

• Phaeochromocytoma  25 

• Wilms tumor    3-5 

• CNS tu     1-3 

• Leukaemias    2-5 



Genetic diseases- 

pediatric malignancies 
• Ret protooncogen (MEN2):  thyroid gland medullary cc  

• (screening of the family – compulsary preventive thyeroidectomia!) 
 

• APC gene: medulloblastoma (adulthood: colon cc!!! ) 
 

• Rb gene : retinoblastoma  
 

• Down syndrome: AML  
 

• NF1 (neurofibromatosis): CNS tumors 
 

• p53 mutation: Li Fraumeni syndrome 
 

• WT1 gene (11p13): Wilms-tumor  
– WAGR- sy: Wilms tu, aniridia, genital abnorm. ment.ret.) 

– Denys-Drash sy (nephropathy, Wilms tu, intersex) 

– Beckwith Wideman sy (Wilms tu, hemihypertrophia) 

 



Why occuring pediatric tumors? 
The question is to be answered…. 

 

• Not due to a wrong habbits (smoking, drinking, 
eating etc) nor enviromental factors 

 

 

• lack of apoptosis?  

• lack of cellular migration in intrauterine period? 

• Improper regulation of cellular signalling pathways? 

• Improper effect in the microenviroment of the cells? 

 





Robert Wechsler-Reya and Matthew P. Scott:Annu. Rev. Neurosci., 24: 385–428, 2001. 

Role of signaltransduction pathway in 

development of medulloblastoma 

Gorlin’s sy. Turcot sy. 



Signs and symptoms 

• pallor  

• anemia 

• Cutaneous bleeding 

• Severe long term 
infection 

• pain 

• Bone pain 

• swelling 

• Palpable mass 

• Hepato-, splenomegaly 

• Increased lymph node  

 

 

• Behavioral changes 

• Impairing learning 
capacity 

• headache 

• Visual impairement 

• Nausea vomiting 

• vertigo 

• ataxia 

• Brain nerve palsy 

 

 



Activity at presence of 
symptoms: 

Think of possible presence of a 
malignant disease! 



Diagnostic work-up in suspicion 

of pediatric cancer 

Basic imaging: 

X-ray 

US 

Blood sampling: 

Blood count 

Tumor markers Advanced imaging:  

CT 

MRI 

Tumor biopsy / removal 

Staging: 

Bone scintigraphy 

MIBG-scan 

PET-CT, MRI, CT 

Bone marrow sampling 

Sign and symptoms: 

physical examination 



Bone pain 

 



Bone cyst aneurysmal 



Exostosis 



Osteosarcoma Ewing sarcoma 

X-ray of bone tumors 



MRI of left femur 

T1 weighted contrast 



99mTc bone scintigraphy 



Chest CT 



Brain tumor 

 



Medulloblastoma 



Possible Signs of brain tumor 

headche   

+ 

neurologic sign   

 

And/or 

 

Signs of increased intracranial pressure 

   

 
  



Trend of incidence of CNS tumors  
in Hungary 
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Abdominal mass 



 



MRI 

neuroblastoma 

MIBG 

neuroblastoma 



Metastasis in bone marrow 

Nests of tumor cells Homer-Wright rosette 



 



Activity after diagnosis 

treatment 

 

• General organ check-up 

• Staging 

• Antitumor therapy: 

– Pre- and postoperative 

chemotherapy 

– Irradiation 

– Surgery 

– Prevention and treatment 

of side effects of therapy 

rehabilitaion 

 

• Diagnosis sharing 

• Prepare parents and child 

for the reaction of the 

human enviroment 

• Maintan previous life style 

as much as possible: 

– School, activities 

• Presence of parents 

 



Main principles of therapy 1 

• Definition of aim of therapy: cure or palliative 

• Usually chemosensitive tumors  

– (sarcomas, embryonal tumors) 

• Higher tolerability, intact organs 

• More agressive therapy than in adults 

• Complex therapy (surgery-irradiation-chemoth) 

• Co-administration of several drugs 

• Length of therapy: ½ -1 year 
 



Main principles of therapy 2 

• Surgical goal at primary diagnosis:  

– not the primary complete removal (Quality of life!) 

• In certain situation therapy without histology: 

– Wilms–tumor (based on MR or CT)  

– Hepatoblastoma (hepatic mass+0.5-3év+AFP) 

– Corpus pineale tumor+AFP/βhCG= germ cell tu  

– (Diffuse) brain stem glioma (dangers of sampling) 

– retinoblastoma 



Main principles of therapy 3 

• Preoperatív (neoadjuvans)  chemotherapy: 

– shrinkage of the tumor  

– avoid mutilating surgery 

• „Second look resection” –    

 biological answer!!!!! 

• Postoperative chemotherapy: 

– to kill invisible micrometastasis from circulating 

tumor cell after surgery 

• Irradiation: to avoid long term side effects 

– (bone growth, brain development) 



 
<10% cell 

survival 



Schema of therapy 

Preop th 

cycle 
1.    2.   3.   4.    5.    6. 

Stem cell apheresis 

2nd 
Surgery 

Autologus bone marrow 
 transplantation 

Postop th 

Irradiation 

7. 



Type of bone marrow 
transplantation 

 

• allogeneic 

 

• autologus 

 

• syngen 



Stem cell recources 

• Bone marrow 

• Peripherial blood 

• Umbilical blood 



CD34+ stem cell selection 

                

                                            

                     



Indication for hematologic  
stem cell transplantation: 

• Hematologic diseases 
 

• Congenital immundeficiencies  
 

• Storage and metabolic disease 
 

• Malignant solid tumors 
 

• Autoimmun diseases 



Indication of autologus hematologic 
stem cell transplantation in solid 

tumors  

• chemosensitive tumor 

 

• disseminated disease, residual tumor 

 

• medulloblastoma, Ewing sarcoma, 
neuroblastoma 

 



 Stem cell transplantation 



Inefficient primary therapy   

• CURATIVE th: 
Second line drugs 

Different target 

Radical surgery 

Clinical trials (Phase 2-3.)  

 

• PALLIATIVE care 



Metronomic therapy 
   

http://images.google.com/imgres?imgurl=http://home.datacomm.ch/creativephoto/metronom.jpg&imgrefurl=http://home.datacomm.ch/creativephoto/&usg=__t763DjhvYyuf2T_MWIa3D6KI16g=&h=600&w=800&sz=98&hl=hu&start=11&um=1&tbnid=ozwq_7k8dp5HYM:&tbnh=107&tbnw=143&prev=/images%3Fq%3Dmetron%25C3%25B3m%26hl%3Dhu%26rls%3Dcom.microsoft:hu:IE-SearchBox%26sa%3DN%26um%3D1


• Tumor contains only 

tumor cells 

• rare big hit:  kill tumor 

cells 

• Serious side effects 

• Unresectable tumor: 

usually transient effect 

 

• Tumor contain: tumorcells, 
immunocells, stromal cells, 
vessels and endothels) 

• To inhibit expansion of 
vessels 

• Continuous weak antitumor 
effect   

• Slight side effects – good 
quality of life 

Classic chemoth Metronomic th 

T T 

E 

S 

I 
P 



Palliative care 

• pallium = mantle (lat.) 
 

• Goal: mantain sufficient quality of life = 

   no aggressive treatment     
 

• Tools: 

  - pain mangement 

  -psychological support (child and family) 

  - well tolerable antitumor treatment  

  - irradiation 



Overall survival (OS) of pediatric 

malignancies in Hungary 
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Courtesy Jakab Zsuzsa, Hungarian Tumor Registry 



Acute side effects of 

chemotherapy 

• Nausea, vomiting 

• Hair loss 

 

• Life threatening – immediate hospitalization: 

– Granulocytopenia – sepsis 

– Thrombocytopenia – bleeding 

– Anemia 



Long term side effects  

of treatment of  

pediatric CNS tumors 1 

Secondary tumors: 

 

Meningeoma 

Glioma 

Sarcoma 

 

Thyroid cancer 

 



Long term side effects  

of treatment of  

pediatric CNS tumors 2 



Future directions 

• Genetic based reclassification – individual 
therapy 

 

• Immuno therapy – dendritic cells 

 

• Tumor specific monoclonal antibodies 

 

• Enzyme inhibitors (TKI)  



ASTROCYTOMA

35,4%

MEDULLO-

BLASTOMA /PNET

23,2%

EPENDYMOMA

10,0%

EGYÉB

31,4%

Subtypes of Brain tumor (WHO 2000) 

Pilocytic 

Anaplastic 

Glioblastoma multiforme 

Hauser et al. Med and Ped Oncol  

(2003);41:590-591  



Pediatric embryonal brain tumors 
(WHO, 2007) 

1. Medulloblastoma 

2. Atypical teratoid, rhabdoid tumor (AT/RT) 

3. CNS PNET: 
• CNS ganglioneuroblastoma 

• CNS neuroblastoma 

• ependymoblastoma 

• medulloepithelioma 

 

ETANTR 



Pomeroy et al.: Nature, 415(6870): 436-442, 2002. 

 

Medulloblastoma  Norm. cereb  PNET   Malignusglioma Rhabdoid tu. 

Genexpression profile of brain 
tumors 



proliferation signal tranduction 
in a cell 

CELL 
nucleus 

DNS 

stimulation 

Receptor of 
stimulation  

Receptor 

of 
Inhibition 

Inhibition 

mRNS 



Sonidegib 

LDE225 

Hedgehog (Hh) pathway 
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Individualized therapy 
 of brain tumors  

Surgery 
MRI 
CSF 

Staging 

outcome 

histology 

Frozen 
sample 
DNA 
RNA 

protein 

Detailed  
classification 

Biostastical 
analysis 

 

targeted 
molecular Th 

new 
staging sytem 

new 
hypothesis 

th 



 



10% 30% 25% 35% Frequency: 



MBL gén-

expressziós 

profilja és a 

túlélés 
 

 

Pomeroy et al.: Nature, 415(6870): 

436-442, 2002. 



Medulloblastoma lehetséges 

jövőbeli kezelése  

Sebészet 
MRI 
Liquor 

Klinikai
staging 

Szövettan 

Fagyasztás 
DNA 
RNA 

fehérje 

Összetett  
jellemzés 

Individualizált 
kezelés 


