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Considering resilience models in recovery from pediatric stroke

In this issue, Darling et al1 report on a prospective longitudinal study of cognitive, language
and motor skills following acute arterial stroke. Importantly, as well as reporting ‘static’ risk
factors associated with poorer cognitive outcomes such as neonatal stroke, large lesions,
cortical only lesions, and middle cerebral artery involvement, they found that the majority of
children showed ‘resilience’ in terms of their cognitive outcomes at one-year post-insult. As
the authors note, most of the published evidence concerning outcomes after paediatric
stroke relates to the description of impairment, often in cross-sectional cohorts presenting in
a clinical or neurorehabilitation context. In consequence, findings have been inconsistent
across studies both in relation to the proportion of children presenting with long-term
functional impairment, and in relation to the influence of static factors such as age at insult
or lesion size.

Childhood stroke is defined as an acute cerebrovascular event involving either an arterial
ischemic stroke or hemorrhagic stroke and can also be described in relation to age, with
neonatal stroke more common (1/4000 births) than later childhood stroke occurring in only
1-10 cases per 100,0002. In an earlier population-based cohort looking at perinatal arterial
ischemic stroke, the Alberta Perinatal Stroke Project3 reported that children with bilateral,
large vessel perinatal stroke were at high risk of severe cognitive and motor sequelae, and a
higher risk of epilepsy than children with unilateral lesions. The issue of timing is important
in judging outcomes. Whilst Darling et al report the absence of seizures and older age at
stroke predict better cognitive outcomes at one year, sex, comorbid diagnoses,
socioeconomic status and parent factors made little contribution. It is unsurprising that family
and sociodemographic variables are less potent in moderating outcomes early in the recovery
from a severe brain injury when biological mechanisms are more active. In contrast, there is
a significant body of research showing that with increasing time since injury these factors
increasingly do influence behavioral, educational and mental health outcomes4,5.

Resilience has been conceptualised as multidimensional construct encapsulating concepts
related to positive patterns of adaptation in the context of adversity. Within a
neurorehabilitation context, these constructs reflect both static (e.g. age, lesion, seizures,

acute neurological complications) and dynamic resilience factors such as socio-economic
factors, premorbid developmental and family functioning variables. There has been
increasing interest within the child health literature in the related concepts of adversity and
resilience, with recognition that risk increases with exposure to multiple risk factors and in
the absence of protective mediating resilience factors6.

The clinical information imparted to children and families during contact with treating
neurologists, neuropsychologists and therapists during post-acute care is important in
shaping expectations. Access to good quality evidence around cognitive outcomes is of clear
importance in providing balanced and clear information on prognosis. The resilience model
reported by Darling et al provides a useful framework for practitioners in the field of
paediatric neurology and neurorehabilitation.
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