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Acute ‘limited’ magnetic resonance imaging in childhood
stroke—an illustrative case
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Abstract Paediatric stroke is a major cause of morbidity and
death in children. There is often a delay in making the diag-
nosis because common differential diagnoses such as mi-
graine and seizures need to be considered and quick access
to imaging is difficult. Early recognition is increasingly im-
portant for early treatment and to improve outcomes. We pres-
ent the case of a 4-year-old boy who presented to the Emer-
gency Department with acute hemiparesis. To target the pro-
visional diagnosis of an acute ischaemic stroke, we requested
magnetic resonance imaging (MRI) limited to two sequences
only: diffusion weighted imaging (DWI) and susceptibility
weighted imaging (SWI). We were able to confirm the diag-
nosis of acute ischaemic stroke within 90 min of presentation
to hospital.
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Introduction

Paediatric stroke is a major cause of morbidity and death in
children. There is often a delay in making the diagnosis

because common differential diagnoses such as migraine
and seizures need to be considered and quick access to imag-
ing is difficult. Early recognition is increasingly important for
early treatment and to improve outcomes. We present the case
of a 4-year-old boy who presented to the Emergency Depart-
ment with acute hemiparesis. To target the provisional diag-
nosis of an acute ischaemic stroke, we requested magnetic
resonance imaging (MRI) limited to two sequences only: dif-
fusion weighted imaging (DWI) and susceptibility weighted
imaging (SWI). We were able to confirm the diagnosis of
acute ischaemic stroke within 90 min of presentation to
hospital.

Case

The child was a previously healthy 4-year-old boy. In the
2 weeks prior to presentation, he complained of intermittent
headaches and vomited several times. On the morning of pre-
sentation, he had woken from his night sleep as usual and was
watching TV, when he developed a sudden-onset right-sided
hemiparesis around 0830. His mother observed him at home
for 3 h and then drove him to hospital where he was triaged at
1215.

On arrival, he had a flaccid right-sided hemiparesis, right
facial droop and slurred speech. He was briefly reviewed by
the ED physician and promptly referred to the paediatric neu-
rology team by 1245. We arranged an urgent MRI. The boy
was taken to the scanner (Siemens Aera 1.5T) at 1335 and was
cooperative enough to tolerate two sequences without seda-
tion—a diffusion weighted sequence (B0, B1000, ADC map)
and a SWI sequence (with maximum intensity projections).
These took 5 min to run.

We confirmed a large posterior circulation acute ischaemic
stroke (AIS) without evidence of haemorrhagic transformation

Electronic supplementary material The online version of this article
(doi:10.1007/s10140-015-1310-0) contains supplementary material,
which is available to authorized users.

* C. I. Miteff
christina.miteff@hnehealth.nsw.gov.au

1 John Hunter Children’s Hospital, Lookout Road, New Lambton
Heights, Newcastle, NSW 2305, Australia

2 Faculty of Health, TheUniversity of Newcastle, Newcastle, Australia
3 Hunter New England Imaging, Newcastle, Australia

Emerg Radiol
DOI 10.1007/s10140-015-1310-0

http://dx.doi.org/10.1007/s10140-015-1310-0


(Fig. 1). Because of the size of his infarct and the risk of haem-
orrhage, we opted against anticoagulation therapy and started
him on aspirin. Later MR imaging subsequently revealed a
dissection of his left vertebral artery.

Discussion

Acute ischaemic stroke in children is thought to be slightly
more common than brain tumours, with a yearly incidence of
2–13 per 100,000 children [1]. Children who have sustained a
stroke demonstrate a lower level of ability than would be
expected for their age across self-care, mobility and social
domains [2]. About 50 % of childhood stroke survivors will
have ongoing neurological disability [3]. Early diagnosis is
likely to become increasingly important to improve outcomes
particularly if revascularisation therapies are considered. So
far, successful i.v. thrombolysis in children has mainly been
described in single case reports. It should be considered as an
acute intervention especially in older children and
adolescents.

Establishing a stroke diagnosis requires brain imaging.
MRI including diffusion weighted images is the imaging mo-
dality of choice to confirm an acute ischaemic infarct espe-
cially in the first 12 h after presentation [4]. SWI images are
especially useful in identifying cerebral haemorrhage and ce-
rebral microbleeds (CMB) which may be early predictors of
haemorrhagic transformation [5]. SWImay also identify small
volumes of subarachnoid or subdural haemorrhage. Cerebral
calcifications can cause artefact on computed tomography
(CT) and may be confused with cerebral haemorrhage; how-
ever, SWI phase sequence allows differentiation of calcifica-
tion from blood. Should SWI sequences not be available or
interpretation limited by motion, the B0 sequence can be

obtained as part of the DWI to evaluate for intracranial
haemorrhage.

Another sequence that can be helpful in limited stroke eval-
uation is fluid-attenuated inversion recovery (FLAIR), which
can detect oedema and evaluate intracranial vessels. Vessels
with an acute thrombus or slow flow may appear bright on
FLAIR, providing the necessary information without the need
to perform an additional MRA sequence.

Fast access to a scan in order to establish the definite diag-
nosis is frequently difficult to organise. Srinivasan et al.
reviewed a cohort of 88 children and found median time from
onset to diagnosis of AIS was 24.8 h [6]. Rafay et al. found
that time from initial assessment to neuroimaging in their ter-
tiary referral centre was on average 8.8 h (range 4.5 to 33.5 h)
[7].

Late presentation to hospital and under-recognition by
medical staff play an additional role in delaying the diagnosis
[2].

CT as alternative imaging modality involves radiation and
is associated with an increased cancer risk, especially in early
childhood. More importantly, AIS may be missed on CT es-
pecially in the first hours after symptom onset [4, 8, 9]. CT
scans remain invaluable, however, in critical situations where
the benefits of a quick scan outweigh the risks of radiation
even in children.

In our experience, a delay in imaging is more likely in
younger children who require sedation or a general anaesthet-
ic. Our local stroke protocol for adults includes axial T2, sag-
ittal T1, time-of-flight MRA (intracranial), axial FLAIR and
axial DWI. Time-of-flight MRA (extracranial), SWI se-
quences and axial fat-saturation sequences for evaluation of
cervical vascular dissection may be added. Other stroke pro-
tocols specifically for paediatric patients have been published
[10]. The average time required to run the above protocol is
15–30min. Ayoung child will usually not tolerate this without
a general anaesthetic. Anaesthetists in this setting are reluctant
to consider an emergency general anaesthetic because children
are less likely to be fasted. Sedated studies are also very dis-
ruptive for the radiology department.

By requesting only two MRI sequences which took only
5 min, we were able to obtain a timely MRI scan without
sedating the child. Sharma [11] postulates that there are many
clinical scenarios in which a specific clinical question can be
answered by a single MR sequence. We had no problem ne-
gotiating emergency imaging with the radiology department
for a scan of 5 min duration. With the MRI result, we were
able to choose and commence appropriate therapy promptly.

Conclusion

LimitingMRI to two sequences (DWI and SWI) was tolerated
well in a young child without sedation, allowing for a fast and

Fig. 1 DWI show an acute ischaemic stroke in the posterior circulation
territory; SWI images do not show any evidence of haemorrhage. This
result was available after 5 min in the MRI scanner
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accurate diagnosis of AIS as well as directing choice of treat-
ment. Rapid diagnosis becomes crucial if revascularisation
treatment is to be considered. We postulate that limited MRI
sequences should be considered in all young children who
present to hospital with a history suggesting stroke. This re-
duces the time from onset of symptoms to diagnosis. MRI
with additional sequences can be arranged subsequently.
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