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Introduction 

Children with cerebral palsy (CP) have various motor impairments, but less is known about the 
processing deficits of the somatosensory afference, especially in the proprioceptive domain. 
Proprioception (“the movement sense”) is behaviorally impaired primarily in the more affected hand of 
children with CP1,2 and bilaterally in the lower limbs2. There are no prior studies quantifying the cortical 
proprioceptive processing in CP, but hand representation area is diminished to tactile stimuli in 
hemiplegic CP3 and the primary cortical response to tibial nerve stimulation is reduced in diplegic CP4. 

Research Question 

We examined whether the cortical proprioceptive processing is altered in children with hemiplegic (HP) 
or diplegic (DP) CP compared to typically developed (TD) controls, using passive-movement stimuli of 
the limbs in magnetoencephalography (MEG), and whether the response strengths are associated with 
behavioral motor function (Box and blocks, 9-hole-peg and standing-postural balance tests). 

Methods 

We extracted strength of cortical proprioceptive processing in 15 HP (13.3 ± 2.2 years), 11 DP (13.3 ± 2.2 
years) and 32 TD controls (14 ± 2.4 years) using proprioceptive stimulation (~60 stimulus/limb) of 
passive right and left index-finger movements and ankle-joint rotations evoked by pneumatic-
movement actuators5,6 during 306-channel MEG (Elekta Neuromag™, Finland) recordings. The 
proprioceptive responses were averaged across stimuli, and the response strength was quantified as the 
strongest primary response peak in the vector sum of a gradiometer pair showing the peak response 
over the hand or foot area of the primary somatosensory cortex. 

Results 

The cortical proprioceptive response for the non-dominant hand was weaker for DP (57.9 ± 18.2 fT/cm) 
than TD group (80.1 ± 23.6 fT/cm, p = 0.019), but did not differ from HP (71.4 ± 39.5 fT/cm, p = 0.475). 
There were no other significant differences for the hand responses, nor foot responses (p = 0.125–
0.894). 

The more affected (non-dominant) hand in DP group showed weaker proprioceptive responses than 
their less affected (dominant) hand (p = 0.017). No other between limb differences were observed. 

The sensorimotor function was worse in all tests for children with CP (p < 0.001–0.05), with no 
differences between HP and DP groups. The better hand-gross-motor function (Box and blocks test) of 



the non- and dominant hands were associated with stronger corresponding hand proprioceptive 
response (r = 0.30, p = 0.037 and r = 0.28, p = 0.049 respectively) across all participants. However, this 
correlation was not detected in the sub-groups. 

Discussion 

Cortical proprioceptive processing is diminished for the more affected hand in diplegic CP in accordance 
with previous observations on other somatosensory modalities1,2. The MEG response strengths were 
only weakly linked to motor performance and should thus be confirmed with larger sample sizes and 
more robust measures such as corticokinematic coherence7.  
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