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The paper by Chu et al1 presents retro-
spective case note review data on a large
number of patients with brain tumours.
The authors used a large-scale number
crunching exercise to show brain tumour
diagnosis can be delayed and that these
children often present with non-specific
symptoms making diagnosis more difficult.
The data for this study is relatively old as
cohorts examined were between 1989 and
1997 to 2006. The patients had symptoms
up to 2 years before diagnosis and pre-
sented to primary and secondary care with
increasing frequency until the diagnosis
was reached. What is to be done? The
tabloid press regularly complains that UK
doctors are slow to see patients and slow
to do diagnostic tests. In the UK the
general practitioner (GP) has traditionally
been a gatekeeper, trying to prevent the
unnecessary overinvestigation of patients.
Most GPs and paediatricians recognise
that resources are limited but are them-
selves usually very concerned when a diag-
nosis is missed. Subtle symptoms in
preschool children are particularly diffi-
cult. Headache is a very common
symptom at all ages, with up to 20% of
children complaining of this symptom at
some time.2 Trying to decide who should
be referred for a scan can be a challenge.

History and examination remains the
cornerstone of diagnosis in medicine
including paediatrics, but with non-
specific symptoms and limited signs, or

examination proving difficult, a brain
tumour may not be suspected. Delays in
diagnosing a brain tumour have long been
recognised with a fifth of patients initially
misdiagnosed with primary headache.3 4

Diagnostic delay may in turn have a dele-
terious effect on the acute management
and the ultimate prognosis for the child.3

This paper noted that in children
0–4 years old, the predominant symptoms
at diagnosis were visual disturbance includ-
ing disturbance of cranial nerves II, III, IV
and VI. In this cohort, non-localising
symptoms of raised intracranial pressure
(ICP) such as nausea, vomiting, papilloe-
dema and increasing head circumference
were also more commonly noted alongside
behavioural/cognitive changes and non-
specific presentations such as irritability,
drowsiness, failure to thrive and delayed
milestones. Focal neurological deficits,
convulsions, growth and endocrine pro-
blems and headache were less common.
Beyond this age, presentation with head-
ache was by far the most common
symptom, with increasing presentation
rate with age. Visual disturbance was also a
common symptom, which again increased
in presentation rate with age. Convulsions
were most common in young adults.
All symptoms increased in presentation

rate over time to diagnosis. A history of
persistence and an increase in frequency
and severity of initial symptoms can there-
fore point to intracranial pathology.
Persistent headache is a common

symptom in clinical practice. Most of us will
have patients with chronic daily headache
resistant to all treatment interventions. These
patients rarely have a tumour but when
arising as a new and escalating symptom in a
previously well child, brain tumour does

need to be excluded particularly if there are
other symptoms such as behavioural or cog-
nitive changes. Symptoms more specific of
raised ICP only become prominent in the
month prior to diagnosis, with alterations in
general mood and cognition also occurring
more commonly from 3 months to
6 months prior to diagnosis. Focal neuro-
logical deficits may not be obvious even at
time points close to eventual diagnosis.

Efforts have been made to try and
improve diagnostic accuracy. The study by
Berlaer et al,5 looked at 117 children under
16 years presenting to the emergency
department with headache. None of 33
children imaged due to concomitant ‘red
flag’ symptoms had an intracranial tumour.
This would suggest that imaging for all
children presenting with headache would
be costly and give a low diagnostic yield.

The predictive power of this and other
individual symptoms may be improved by
a history of other red flag symptoms such
as diurnal variation of headache, other
raised ICP symptoms, squints, faltering
growth, behavioural and developmental
regression as well as clinical signs, such as
increasing head circumference.6

The size of the problem is well described
by Wilne et al7 with 10 new tumours diag-
nosed in the UK every week. New (2015)
National Institute of Health and Care
Excellence (NICE) guidelines recommend
‘very urgent’ referral (within 48 h) for
suspected brain tumour in children with
newly abnormal cerebellar function or
other central neurological function.8 The
guidelines recognise that delineating very
specific symptoms and signs would be too
narrow and would potentially miss cases
amenable to early management.

Chu et al, and others have shown that
localising signs occur late in the disease
process and early non-specific symptoms
may not trigger early suspicion of brain
tumour. Waiting for specific localising signs
or symptoms of raised ICP will delay time to
diagnosis. Children with brain tumours will
present with increasing number and persist-
ence of symptoms. This pattern over time
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should increase clinical suspicion with refer-
ral for scanning in a timelier manner. Visual
disturbance particularly in the preschool
child is found to be a suggestive presenting
feature of brain tumour that must be fully
investigated. Review by a local optician can
often prove very valuable. Opticians will be
skilled at picking up subtle eye signs. The
‘Headsmart’ brain tumour awareness leaflet
lists the important symptoms in each age
group.9 All doctors in primary and second-
ary care need to be alert to the possibility of
brain tumour in any child with neurological
symptoms and consider brain imaging if ‘red
flag’ symptoms occur, or symptoms persist
or escalate particularly if associated with
subtle changes in behaviour or learning.

If we are to deliver earlier diagnosis then
investment in personnel and imaging
resources will be essential. Increasingly,
imaging will need to be with MRI in all
but emergency situations, in view of the
potential risk of causing cancer with CT,
which is known to triple the risk of leukae-
mia and brain tumours when cumulative
radiation doses of 50 mGy and 60 mGy
are used, respectively.10 MRI is the modal-
ity of choice when considering posterior
fossa pathology. Thus, easier access to sed-
ation or anaesthetic MRI for young chil-
dren will need to increase concomitantly.

The paper by Chu et al is helpful and
delineates the more common symptoms

occurring in each age group, and under-
lines the importance of rethinking and
reinvestigating persisting and escalating
symptoms, especially when associated
with cognitive and behavioural decline.
The paper allows us to conclude that
raised ICP symptoms occur late in presen-
tation and their absence should not
prevent clinicians from investigating
symptoms further. However, the paper
findings have to be taken within context
of what is considered reasonable manage-
ment of symptoms that are common
across paediatrics. Elucidating red flag
signs and symptoms as well as close
review of the child’s progress over time
should therefore inform the need for neu-
roimaging and further management.

Competing interests None declared.

Provenance and peer review Commissioned;
internally peer reviewed.

To cite Kariyawasam DS, McShane T. Arch Dis Child
2015;100:1102–1103.

Received 18 June 2015
Revised 2 August 2015
Accepted 4 August 2015
Published Online First 21 August 2015

▸ http://dx.doi.org/10.1136/archdischild-2014-307578

Arch Dis Child 2015;100:1102–1103.
doi:10.1136/archdischild-2015-308729

REFERENCES
1 Chu T, Shah A, Walker D, et al. Pattern of symptoms

and signs of primary intracranial tumours in children
and young adults: a record linkage study. Arch Dis
Child 2015;100:1115–22.

2 Sillanpaa M, Piekkala P, Kero P. Prevalence of
headache at preschool age in an unselected child
population. Cephalalgia 1991;11:239–42.

3 Dobrovoljac M, Hengartner H, Boltshauser E, et al.
Delay in the diagnosis of paediatric brain tumours.
Eur J Pediatr 2002;161:663–7.

4 Wilne SH, Ferris RC, Nathwani A, et al. The
presenting features of brain tumours: a review of
200 cases. Arch Dis Child 2006;91:502–6.

5 van Berlaer G, Mortelmans K, Hubloue I. Children
Presenting To The Emergency Department With
Headache As Primary Complaint Are Not Likely To
Have A Brain Tumour. Arch Dis Child 2014;99(Suppl
2):A341.

6 McCrea N, Howells R. Fifteen minute consultation:
headache in children under 5 years of age. Arch Dis
Child Educ Pract Ed 2013;98:181–5.

7 Wilne SH, Dineen RA, Dommett RM, et al.
Identifying brain tumours in children and young
adults. BMJ 2013;347:f5844.

8 National Collaborating Centre for Cancer: Suspected
Cancer Recognition and Referral NICE Guidelines.
June 2015. http://www.nice.org.uk/guidance/NG12/
chapter/1-recommendations#brain-and-central-
nervous-system-cancers

9 HeadSmart. http://www.headsmart.org.uk/home/
(accessed 20 Mar 2015).

10 Pearce M, Salotti J, Little M, et al. Radiation
exposure from CT scans in childhood and subsequent
risk of leukaemia and brain tumours: a retrospective
cohort study. Lancet 2012;380:499–505.

Arch Dis Child December 2015 Vol 100 No 12 1103

Editorials
 on M

ay 15, 2023 by guest. P
rotected by copyright.

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/archdischild-2015-308729 on 21 A
ugust 2015. D

ow
nloaded from

 

http://crossmark.crossref.org/dialog/?doi=10.1136/archdischild-2015-308729&domain=pdf&date_stamp=2015-08-14
http://dx.doi.org/10.1136/archdischild-2014-307578
http://dx.doi.org/10.1136/archdischild-2014-307578
http://dx.doi.org/10.1136/archdischild-2014-307578
http://dx.doi.org/10.1046/j.1468-2982.1991.1105239.x
http://dx.doi.org/10.1007/s00431-002-1088-4
http://dx.doi.org/10.1136/adc.2005.090266
http://dx.doi.org/10.1136/archdischild-2012-303529
http://dx.doi.org/10.1136/archdischild-2012-303529
http://dx.doi.org/10.1136/bmj.f5844
http://www.nice.org.uk/guidance/NG12/chapter/1-recommendations#brain-and-central-nervous-system-cancers
http://www.nice.org.uk/guidance/NG12/chapter/1-recommendations#brain-and-central-nervous-system-cancers
http://www.nice.org.uk/guidance/NG12/chapter/1-recommendations#brain-and-central-nervous-system-cancers
http://www.headsmart.org.uk/home/
http://www.headsmart.org.uk/home/
http://dx.doi.org/10.1016/S0140-6736(12)60815-0
http://adc.bmj.com/

