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Childhood cancer - mercifully rare

• 1 in 600 children develop cancer by 15 years of age

• 1,600 new cases in the UK per annum

• 0.5% of cancer cases occur in childhood

• but second commonest cause of death in childhood



Childhood 
Cancer:

Types and 
Frequencies
0-14 years



Children with cancer, not cancer in children

• Children are not small adults

• Disease strikes at a time of 
growth and development so late 
effects are significant

• Aim to cure not contain

• Children’s cancers are different 
from those in adults

• Multi-disciplinary paediatric 
skills are essential



Oncology in the bad old days….

• Universally fatal
• Poorly recognised
• Symptoms difficult to 

manage and control



Today……

• 70% of children 
diagnosed with cancer 
are cured

• Results improving by 
10% per decade

• Symptom control and 
quality of life issues 
are as important as 
cure rates



The successes
Event Free Survival of UK children diagnosed with Acute Lymphoblastic Leukaemia

by study protocol (covering the years 1990 - 2001)
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Technology 
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The challenges
Survival of UKCCSG Patients Diagnosed 1977-98, by Calendar Period

High-Grade Astrocytoma
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Malignant Brain Tumours in Children
<15 years: Distributed by tumour type

Medulloblastoma/PNET

Low Grade Supratentorial Astrocytoma

Cerebellar Astrocytoma

High Grade Astrocytoma

Brain Stem Glioma

Ependymoma

Germ Cell Tumours

Choroid Plexus Tumours

Other
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Survival According to Tumour Type

Cerebellar astrocytoma (109)

Low grade astrocytoma (220)

All types (887)

Medulloblastoma (204)
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Percent by Age (distribution of all types)
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Survival According to Age at Diagnosis

10-14 yrs (286)

5-9 yrs (313)
2-4 yrs (176)

<2 yrs (112)
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Brain Tumours <15 years:
Treatment Approaches

None

Surgery

Radiation

S + RT

S + RT + CT

S + CT

RT + CT

CT

Unknown

5%

19%

17%

33%

15%

3%

5%

1%

1%



Why were CNS tumours so far behind?

Problems with imaging

Problems with getting tissue for diagnosis
Problems with interpreting histology



Improvement in imaging 



Improved Imaging of CNS

• MRI / CT allow:

– Accurate diagnosis

– Assessment of response

– Natural history of 

disease



Improved Surgical Techniques

• More tumours operable

• Greater degree of resection

• Stereotactic biopsy of ‘difficult’

regions



Improved diagnostic techniques

• Agreed international classification
• Immunohistochemistry
• Molecular biology

• QC
• International bench marking



Aims of Ideal Therapy

• Surgery

• Radiotherapy

• Chemotherapy

Maximum chance of cure at
minimum cost to patient



Effect of Degree of Resection in High 
Grade Gliomas (CCG 945)

JCO 1995 12 112–123
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Radiotherapy

• Curative as a single entity: 
Low grade glioma (if inoperable)  
germinoma

• Adjunct to cure: 
Ependymoma, medulloblastoma, 

• Extends survival:
Brain stem glioma, high grade astrocytoma



PNET- response of spinal mets to RT

• Posterior fossa 
medulloblastoma –
saggital spinal MRI 
pre and six weeks 
post craniospinal 
irradiation.



Role of Chemotherapy in CNS Tumours

• To delay radiotherapy

• To act synergistically with 

radiotherapy

• To reduce tumour bulk allowing 

complete surgical resection



How well did these strategies work?



Secreting germ cell tumours
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Long-Term Follow-Up of
patients with medulloblastoma
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High Grade Gliomas (CCG 943)
J Neuro Oncol 1989 7 165–77
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Long term Quality of Life 
post childhood brain tumours

342 adult survivors of CNS 
tumours in childhood.

Risk of adverse events:
• Unemployment: x10

• Serious ill health: x5.9
• Unable to drive: x29

Mostow ’91 J Neuro Oncol 9 592



How can we make things better?



Plans for Chemotherapy

• Right drug(s)

• Right place

• Right dose

• Right time

• Then stop



Approaches in use of Chemotherapy

• Conventional drugs used conventionally

• Conventional drugs in unconventional 

doses

• Conventional drugs by unconventional 

routes

• Unconventional drugs



Intravenous Chemotherapy for
Brain Tumours

• Uniform distribution in CNS

• More sustained activity

• Deeper penetration into brain tissue

• But not all drugs work even if they get to 
right place



High Dose Therapy for Brain Tumours

• High dose alkylators 

(cyclophosphamide, thiotepa) ±

carboplatin, etoposide

• Autologous rescue / growth factors

• Data on efficacy – responses but few 

cures



Chemotherapy by Unconventional Routes

• Intracarotid – toxicity higher, more drug in 
CSF – no evidence for better cure rates

• Intralesional – limited by diffusion of 
chemo into tumour, especially in tumours 
that infiltrate



Use of Intratumoural Biodegradable Polymers 
of BCNU in Adult High Grade Gliomas
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Novel Therapies for CNS Tumours

Aims:

• Kill tumour cells

• Sensitise cells to killing by other 

agents

• Decrease ‘malignancy’ of tumour cells



Novel Therapies for CNS Tumours

Cell killing by:

• Viruses

• Photodynamic therapy

• Reduction of vascular supply

• Switching off pathways that make cells 

grow



Novel Therapies for CNS Tumours

Sensitise cells to killing by:

• Radiotherapy 

• Immune system 



Immunotherapy for CNS Tumours

• Increase general immune response and 

hope for tumour control

• Tumour ‘immunisation’



Why do cells become cancerous?

Grow

GROW
GROW

GROW
GROW

Normal cell Excess growth signal



Why do cells become cancerous?

• Loss of 
protection 
from 
tumour 
suppressor 
genes



Need to understand behaviour of normal 
and abnormal cells

• What pathways make cells grow?

• What pathways are deregulated in cancer?
• Can you block cancer ones without 

interfering with normal ones?
• Does it work in the lab in plates?
• Does it work in models of cancer?

• How do you try it in people?



Development of new drugs

• Phase I studies – how toxic is drug, how 
can we best give it?

• Phase II studies – which tumours does it 
work in (if any)?
Phase III studies – how do we add it to 
what we know already and does it improve 
survival/quality of survival?



Research aims:

• Understand disease

• New therapies

• Less harm

• Patients, samples.
• Clinical research
• Basic science

• Work with pharma 
• Bespoke agents 
• Cancer as chronic disease?

• Less toxic therapy
• Better supportive care



Can we guarantee results?

• Research not linear
• We can promise

– good science
– continued clinical 

development
– continued collaboration

• What other choices do we 
have?


