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Background

Cerebral perfusion imbalance after an arterial ischemic stroke (AIS) is associated with poor motor recovery. Even in 

anatomically intact regions hypoperfusion may endure into the chronic phase of stroke, hindering full functional recovery. 

Previous studies mostly focused on adults, long-term cerebral hemodynamics in children are largely unknown. Understanding 

the neuroplastic processes after childhood AIS may improve management and target rehabilitation strategies. 

Conclusion

Childhood AIS is associated with long-term alterations of cerebral blood flow in vital tissue. In stroke patients the CBF in the

hemispheres and in the MCA territory is significantly less balanced than in peers, even in patients without hemiparesis. The

degree of perfusion imbalance after AIS is associated with manual ability.
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Results

• For clinical characteristics see Table 1.

• LIs in all 3 brain areas were higher in stroke patients and oriented to the contralesional hemisphere.                                   

This was significantly different from peers, who showed balanced LIs (see Figure 2).

• A significant negative correlation between LIs and manual ability was observed (see Table 2).

  LI hCBF LI MCA CBF LI MCA middle CBF 

ABILHAND-Kids 
−0.41 −0.34 −0.27 

.001* .005* .030* 

 * p<.05, Spearman correlation 

Methods

• Patients diagnosed with chronic, childhood AIS (≤16y at diagnosis, time since stroke ≥2y) from 

the Swiss Neuropediatric Stroke Registry and typically developing peers. 

• Hemiparesis was diagnosed by the Pediatric Stroke Outcome Measure, manual ability by the 

ABILHAND-Kids questionnaire. 

• CBF was measured by arterial spin labeling (ASL) in vital tissue. Analysed brain regions: 

hemispheres (hCBF), middle cerebral artery territory (MCA CBF) and a subregion containing 

motor areas (MCA middle CBF, see Fig.1). 

• Perfusion balance was assessed by laterality indices (LIs) using CBF in ipsi- (i) and contralesional

(c) hemisphere (see formula). LIs were compared between stroke patients with hemiparesis, 

without hemiparesis, and peers. 
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CBF

 CBF

Peers 
Stroke without 
hemiparesis 

Stroke with 
hemiparesis 

N 47 11 9 

Age at examination (y) 14.24 (5.42) 14.42 (4.77) 14.51 (5.48) 

ABILHAND-Kids 6.47 (0.62) 5.35 (1.25) 3.06 (2.35) 

Time since stroke (y) NA 7.04 (3.89) 9.35 (2.99) 

Values are given as mean (SD)
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Objectives

To investigate long-term cerebral perfusion balance of vital tissue and its relation to motor outcome after childhood AIS. The 

study was based on the following hypotheses:

• Cerebral blood flow (CBF) in vital tissue is less balanced in stroke patients than in peers. 

• CBF in vital tissue is less balanced in stroke patients with hemiparesis than in stroke patients without hemiparesis. 

• Better balanced cerebral perfusion after childhood AIS is related to better manual ability.

Fig. 2. Cerebral blood flow laterality indicesTable 1. Clinical characteristics

Table 2. Correlation between LIs and manual ability (all participants)


