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Neuroblastoma in children

This information is about neuroblastoma in
children. It is helpful to read it alongside
the Cancerbackup/CCLG booklet, A
Parent’s Guide to Children’s Cancers,
which contains more information about
cancers in children, their diagnosis

and treatment and the support services
available. You may also want to discuss
the information with a nurse or doctor
involved in the treatment of your child.

You may also want to discuss this
information with one of the cancer support
service nurses on our Freephone helpline
0808 800 1234. Lines are open
Monday-Friday, 9am-8pm

(an interpreting service is available).

We also have details of useful
organisations throughout the UK, which
can offer help and support. All our
information is also available online at
www.cancerbackup.org.uk

We have included the following
information:
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Staging

Treatment

Younger children

Side effects of treatment
Late side effects

Clinical trials

Follow-up

Your feelings

Useful organisations

= =4 4 8 6 8 8 9 9 9 9 9 9

Related Cancerbackup information

Neuroblastoma

Fewer than 100 children are diagnosed
with neuroblastoma in the UK each
year. Most children who get this

cancer are younger than five years

old. Neuroblastoma is the second most
common solid tumour in childhood and
makes up two in 25 (8%) of the total
number of children's cancers.
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Neuroblastoma is a cancer of specialised
nerve cells, called neural crest cells. These
cells are involved in the development of
the nervous system and other tissues.

Neuroblastoma can occur anywhere in the
body, but it most often occurs in one of the
adrenal glands in the abdomen (tummy).
The adrenal glands are specialised glands
which are found above the kidneys. They
release hormones to maintain blood
pressure, and enable us to respond to
stress.

In some children, the neuroblastoma can
occur in nerve tissue alongside the spinal
cord in the neck, chest, abdomen or pelvis.

Causes of neuroblastoma

As with most cancers, the cause of
neuroblastoma is unknown. Like other
cancers, it is not infectious and cannot be
passed on to other people.

Signs and symptoms

The first symptoms are often vague,
such as loss of appetite, tiredness and
pain in the bones. Other symptoms
vary, depending on where your child’s
neuroblastoma starts:

ﬂ If the tumour is in the abdomen, your
child’s tummy may be swollen and
they may complain of constipation
or have difficulty passing urine.
Sometimes your child's blood pressure
is found to be high.

ﬂ If the tumour affects the chest area,
your child may be breathless and
have difficulty swallowing.

ﬂ If the tumour occurs in the neck,
it is often visible as a lump and
occasionally can affect breathing and
swallowing.

ﬂ Occasionally, there are deposits of
neuroblastoma in the skin that appear
as small, blue-coloured lumps.

ﬂ If the tumour is pressing on the spinal
cord, children may have weakness
in the legs and walk unsteadily. If
your child is not yet walking, you
may notice reduced leg movements.
They may also have constipation or
difficulty passing urine.

ﬂ Very rarely, children may have jerky
eye and muscle movements, and
general unsteadiness associated with
the neuroblastoma.

Howv it is diagnosed

A variety of tests and investigations may
be needed to diagnose a neuroblastoma.
These include: blood tests, urine tests,
bone marrow tests, x-rays, CT or MRI
scans and mIBG scans. The tests are
carried out to find the exact position of
the neuroblastoma within the body and to
see whether it has spread. This process is
known as staging (see below).

A specific type of urine test will also be
done. Nearly all (nine out of 10) children
with neuroblastoma will have substances
called vanillylmandelic acid (VMA), or
homovanillic acid (HVA), in their urine.
Measuring the VMA and HVA in the urine
can help to confirm the diagnosis. Your
child will also have their VMA and HVA
levels checked during and after treatment.
The levels of these substances will fall

if the treatment is working. As these
chemicals are produced by the tumour
cells, and can be used to measure tumour
activity, they are sometimes known as
tumour markers.

Most children will have an mIBG
(meta-iodo-benzyl guanidine) scan.

mIBG is a substance that is taken up

by neuroblastoma cells. It is given by
injection. Attaching a small amount of
radioactive iodine to the mIBG enables the
tumours to be seen by a radiation scanner.
mIBG may also be used as a treatment.
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A small sample of cells is usually taken
from the tumour (biopsy) during an
operation under a general anaesthetic.
The cells are then examined under a
microscope. Other tests, collectively
referred to as tumour biology are

also carried out on these cells in the
laboratory. These tests look at the
chromosomes and 'biological markers® in
the tumour cells. One of these 'markers’
is called MYCN. If a certain amount of
MYCN is present in the cells (known as
MYCN amplification) then the treatment is
usually more intensive.

Staging

The 'stage’ of a cancer is a term used

to describe its size and whether it has
spread beyond its original site. Knowing
the particular type, and the stage, of the
cancer helps the doctors to decide on the
best treatment for your child.

A commonly-used staging system for
neuroblastoma is described below:

Stage 1 The cancer is contained within
one area of the body (localised) and
there is no evidence of it having spread.
It can be completely removed by surgery,
or there may be very small (microscopic)
amounts of tumour left.

Stage 2A The cancer is localised and
has not begun to spread, but cannot be
completely removed by surgery.

Stage 2B The cancer is localised and has
begun to spread into nearby lymph nodes.

Stage 3 The cancer has spread into
surrounding organs and structures, but has
not spread to distant areas of the body.

Stage 4 The cancer has spread to distant
lymph nodes, bone, bone marrow, liver,
skin or other organs.

Stage 4S The cancer is localised (as in

stage 1, 2A or 2B) and has begun to
spread to the liver, skin or to some extent
the bone marrow. This is found in children
under one year old.

A newer staging system is currently
being developed by the International
Neuroblastoma Risk Group (INRG). Your
child’s specialist can tell you more about
this.

If the cancer has spread to distant parts of
the body, this is known as secondary, or
metastatic cancer.

If the cancer comes back after initial
treatment, this is known as recurrent
cancer.

Treatment

The treatment of neuroblastoma depends
on the age of the child, the size and
position of the tumour, the tumour biology
(including the MYCN status) and whether
the neuroblastoma has spread.

Surgery

For tumours that have not spread
(localised tumours), the treatment is usually
surgery. If the tumour is at an early stage
and there is no evidence that it has spread
to the lymph nodes or other parts of the
body, an operation to remove the tumour,
or as much of it as possible, will be done.
In children with localised tumours, a cure
Is usually possible. However, if, due to

the tumour biology results, the tumour is
classed as 'high-risk’, further treatment will
be needed. If the tumour is initially too
large to remove safely, then chemotherapy
will be given to shrink it down before
surgery.

Chemotherapy

If the tumour has already spread by the
time of diagnosis, or is indicated as
being high-risk by the tumour biology
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result, intensive chemotherapy is needed.
Chemotherapy is the use of anti-cancer
(cytotoxic) drugs to destroy cancer cells.
It is usually given as injections and

drips (infusions) into a vein. Your child's
specialist will discuss with you the type
and amount of chemotherapy needed.

High-dose chemotherapy with stem
cell rescue

If the neuroblastoma has spread to

several parts of the body, or is high-risk
with MYCN amplification, high-dose
chemotherapy with stem cell rescue is used
(after the initial courses of chemotherapy).

High doses of chemotherapy 'wipe out'
the body's bone marrow (where blood
cells are made). To prevent the problems
that this causes, stem cells (blood cells at
their earliest stages of development) are
collected from your child, through a drip,
before the chemotherapy is given. They
are then frozen and stored. After

the chemotherapy, the stem cells are
given back to your child (again through a
drip). The stem cells make their way into
the bone marrow, where they grow and
develop into mature blood cells over a
period of 14-21 days.

Radiotherapy

If the neuroblastoma has spread to several
parts of the body or is high risk, external
radiotherapy may be given. This uses
high-energy rays to destroy the cancer
cells, while doing as little harm as possible
to normal cells. External radiotherapy is
given from a machine outside of the body.

Internal radiotherapy may sometimes be
given using radioactive mIBG. Radioactive
mIBG is similar to the investigation used
to diagnose a neuroblastoma, but uses
higher doses of radioactivity to kill the
cancer cells.

Younger children

Neuroblastoma is an unusual type of
cancer because younger children (those
less than 12-18 months old) can get ‘good
risk' tumours. Stage 4S disease can often
get better on its own. For these very young
children, treatment with chemotherapy is
usually only needed if there are symptoms
from the tumour. These tumours often either
disappear completely on their own, or may
develop into a non-cancerous (benign)
tumour called a ganglioneuroma. These
children, after their intial diagnostic tests
and staging investigations, will just need
careful monitoring for some years.

Ganglioneuromas are usually harmless and
will not cause any problems or need any
treatment.

Most children under the age of 12 months
with neuroblastoma are cured.

Side effects of treatment

Treatment often causes side effects, and
your child’s doctor will discuss this with
you before the treatment starts. Any
possible side effects will depend upon the
actual treatment being given and the part
of the body that is being treated. Side
effects can include:
ﬂ nausea (feeling sick) and vomiting
(being sick)

diarrhoea
hair loss
increased risk of infection

bruising and bleeding
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tiredness.

Late side effects

A small number of children may develop
late side effects, sometimes many years
after treatment. These include a change
in the way the heart and kidneys work,
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hearing problems, fertility problems,

a possible reduction in bone growth

(if radiotherapy has been given) and

a slightly increased risk of developing
another cancer in later life. More detailed
information about these late side effects
is available in the Cancerbackup/CCLG
booklet, A Parent’s Guide to Children’s
Cancers.

Clinical trials

Many children have their treatment as

part of a clinical research trial. Trials

aim to improve our understanding of the
best way to treat an illness (usually by
comparing the standard treatment with a
new or modified version of the standard
treatment). Specialist doctors carry out
trials for children’s cancer. Many UK trials
now involve children from all over Europe.
Your child's medical team will talk to you
about taking part in a clinical trial (if
appropriate) and will answer any questions
you may have. Written information is often
provided to help explain things.

Taking part in a research trial is completely
voluntary, and you'll be given plenty of
time to decide if it is right for your child.

Follow-up

Follow-up after treatment usually involves
regular scans and urine tests in the hospital
outpatients department. For children

who have had chemotherapy and/or
radiotherapy, more specialised tests (for
example, hearing tests, kidney and heart
function tests and checking hormone levels)
may also be carried out. These will be
repeated until your child is grown-up.

If you have specific concerns about your
child’s condition and treatment, it is best to
discuss them with your child’s doctor, who
knows their situation in detail.

Your feelings

As a parent, the fact that your child has
cancer is one of the worst situations you
can be faced with. You may have many
different emotions, such as fear, guilt,
sadness, anger and uncertainty. These
are all normal reactions, and are part of
the process that many parents go through
at such a difficult time. It is not possible
to address all of the feelings you may
have on this factsheet. However, the
Cancerbackup/CCLG booklet, A Parent’s
Guide to Children’s Cancers, talks about
the emotional impact of caring for a child
with cancer, and suggests sources of help
and support.

Your child may have a range of powerful
emotions throughout their experience of
cancer. The Parent’'s Guide discusses
this further and talks about how you

can support your child. Our booklet,
Peppermint Ward, is a storybook for
younger children with cancer. It looks at
the issues they and their family may face
and helps them to explore their feelings.

Useful organisations

Neuroblastoma Society

18 Harlesden Rd, St Albans, Hertfordshire,
ALl 4LF

Tel: 01371 876 254

Email: info@nsoc.co.uk

Website: www.nsoc.co.uk

The society offers an opportunity for
parents to give each other mutual
help, support and comfort. There is
an information booklet that can be
downloaded from the website.

CLIC Sargent

Griffin House, 161 Hammersmith Road,
London, W6 8SG

Tel: 0800 197 0068

Email: helpline@clicsargent.org.uk
Website: www.clicsargent.org.uk
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Offers practical support nationally, to
children and young people aged 21 and
under with cancer or leukaemia, and their
families.

Children's Cancer and Leukaemia
Group (CCLG)

University of Leicester, 3rd Floor, Hearts of
Oak House, 9 Princess Road West,
Leicester, LE1 6TH

Tel: 0116 249 4460 (Main Office)

Email: info@cclg.org.uk

Website: www.cclg.org.uk

The CCLG coordinates research and
care for children and their parents.
There are 21 CCLG specialist centres
for the treatment of childhood cancer
and leukaemia, covering all areas of the
UK and Ireland. A map of the centres is
on the website — see above. All of the
group's activities are coordinated within
the central office in Leicester. Information
about the CCLG and childhood cancer
and leukaemia resources can be obtained
from the address above.

Related Cancerbackup information

A Parent's Guide to Children's
Cancers

Peppermint Ward — A Story about
Children with Cancer

Understanding Cancer Research Trials
Understanding Chemotherapy
Understanding Radiotherapy
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Understanding Stem Cell and Bone
Marrow Transplants.

For copies of this related information call
free on 0808 800 1234, or see it online
at www.cancerbackup.org.uk

The Cancerbackup website
www.click4tic.org.uk has information
specially for teenagers with cancer.

Revised, updated and edited by Tracy Williams,
Senior Information Development Nurse.

Cancerbackup would like to thank the following
people for their help in producing this information:
Dr Terry Priestman, Consultant Clinical Oncologist;
Dr Kate Wheeler, Consultant Paediatric Oncologist;
Louise Soanes, Senior Sister Paediatric Oncology;
Sarah Bradley, Patient Reviewer; and the
Cancerbackup Support Service Nurses.

This factsheet has been compiled using information
from a number of reliable sources, including:

= Cancer in Children: Clinical Management (5th
ed). Eds PA Voute et al. Oxford University Press,
2005.4.

Cancerbackup is a registered charity providing information
on all aspects of cancer, and emotional support for people
affected by cancer and their families.

Cancerbackup’s policy is to provide up-to-date, accurate
information on cancer and its treatments, in line with accepted
national and international guidelines and scientific evidence,
or based upon a consensus of expert views. The content

of Cancerbackup’s publications is independent of any
sponsorship.

We make every effort to ensure that the information we provide
is accurate but it should not be relied upon to reflect the current
state of medical research, which is constantly changing. If

you are concerned about your health, you should consult your
doctor. Cancerbackup cannot accept liability for any loss or
damage resulting from any inaccuracy in this information or
third party information such as information on websites to which
we link.

O Cancerbackup & CCLG 2008, NEUROBLASTOMA IN
CHILDREN. All rights reserved. No part of this publication may be
reproduced or transmitted, in any form or by any means, including
photocopying, recording or any information storage and retrieval
system, without permission in writing from Cancerbackup. Note:
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