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Neuroblastoma is the 
most common malignancy 
diagnosed in the first year 
of life, with 25–50 cases 
per million individuals. 
The annual incidence of 
neuroblastoma is <1,000 in 
North America. Incidence 
has been shown to vary 
internationally, with 
a higher incidence in 
white populations than 
in black populations.

Neuroblastoma is a neuroendocrine 
tumour that arises in the developing 

nervous system, which results in 
tumours in the adrenal glands and/or 
sympathetic ganglia.

Patients with very-low-
risk or low-risk disease 
can undergo observation 
only, surgical resection 
of the primary tumour or 
chemotherapy. Patients with 
intermediate-risk disease can 
undergo chemotherapy and, 
if feasible, surgical resection. 

For patients with high-risk 
neuroblastoma, treatment 

includes induction chemotherapy, 
surgical resection, myeloablative 
chemotherapy followed by 
autologous haematopoietic 
stem cell transplantation and 
maintenance therapy.

Current research is focused 
on developing a deeper 
understanding of the genetic basis 
of disease and the epigenetics of 
healthy sympathoadrenal 

development. Better animal 
models are also needed 
to elucidate disease 
pathogenesis and 
identify new therapies.

Neuroblastoma probably arises from 
sympathoadrenal progenitor cells that would 
normally go on to form sympathetic ganglion cells 
and adrenal chromaffin cells. MYCN has been 
identified as a transforming gene in neuroblastoma 
and is amplified in ~20% of tumours. MYCN is always 
co-amplified with MYCNOS, an antisense transcript. 
Other genomic alterations in 
neuroblastoma include 
amplification of ALK, 
which can occur with 
MYCN amplification, 
activating ALK 
mutations, LIN28B 
polymorphisms, 
segmental chromosomal 
alterations and mutations 
in ATRX and TERT.

Patients with neuroblastoma are at risk of 
disease-related and treatment-associated 
toxicities. For example, tumour growth along 
the spinal nerves can result in damage to the 
spinal cord, leading to permanent lower 
extremity weakness. After the completion 
of therapy for the treatment of high-risk 
neuroblastoma, many patients experience 
chronic adverse effects, such as an increased 
risk of secondary malignancy, hearing loss and 
a risk of late relapse.
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Non-neuroblastoma 
cells in the tumour 

microenvironment might 
have a pathogenetic 

role by producing 
immunosuppressive and 

growth-promoting 
mediators
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Primary tumours 
can form anywhere 
in the sympathetic 
nervous system, 
with ~50% of 
tumours occurring 
in the medulla of  
the adrenal glands.
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Some patients with neuroblastoma 
will develop the rare autoimmune 

disorder opsoclonus myoclonus syndrome, 
which is characterized by lymphoid 
infiltrates in the tumour, anti-neuronal 
antibodies and can cause long-term 
developmental and behavioural deficits.

The phenotype 
of disease is 

strongly associated 
with age; infants 

<18 months of age are more 
likely to have a tumour that 

undergoes spontaneous 
regression than 
older children

Treatment 
of relapsed 

neuroblastoma 
involves 

combination 
chemotherapy; 

patients generally 
have a poor 
prognosis

New biomarkers 
under investigation 
include the use of 

circulating tumour 
DNA for genomic 

characterization of 
neuroblastomas

Risk group classification depends on multiple 
factors, including stage of cancer, tumour 
molecular biology and patient age. The risk 
group dictates the course of treatment.

Diagnosing neuroblastoma requires 
laboratory tests, radiographic 
imaging and tumour biopsy. After 
diagnosis, the stage of cancer 
is determined and patients are 
classified into a risk group. 
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