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The paper by Willerslev-Olsen et al. addresses an important addition to the research in the field of 

spasticity assessment. The exact pathophysiology of spasticity is still unclear, but it is generally 

explained as an imbalance in the central excitatory and inhibitory modulation of neuromuscular 

reflex loops, leading to a hyper-excitability of stretch-reflexes, and originally described as being 

velocity-dependent1. Despite its major impact on function its assessment and treatment remains a 

confusing and controversial topic. Spasticity is clinically assessed by grading the resistance as felt 

during an externally applied fast stretch. However, these classical clinical tests incorrectly measure 

spasticity as they do not differentiate the neural from the non-neural components, and their intrinsic 

subjective character restricts the reliability. There is thus a need for quantitative and robust 

measurements that integrate multiple signals providing a more comprehensive assessment of 

spasticity. Unfortunately the number of studies on such instrumented spasticity assessment is still 

scarce. The paper by Willerslev-Olsen et al. promotes the evaluation of biomechanical and 

electrophysiological signals during passive stretches of the soleus, to quantify spasticity. In line with 

existing research on instrumented spasticity assessment, they found no correlations between their 

quantified assessments and common clinical scales.  

By determining the relative contribution of reflex and passive mechanisms to muscle stiffness, 

Willerslev-Olsen et al. especially draw our attention to the complexity of muscle stiffness. They 

thereby highlight the importance of its decomposition into clinically relevant components, suggesting 

that this may fundamentally impact our decision making in cerebral palsy treatment.  

The their study, Willerslev-Olsen et al. demonstrate the important contribution of non-reflex 

mediated torque to muscle stiffness in the soleus muscle in cerebral palsy, already at a very young 

age. In line with this conclusion, Barber et al. 2 have recently highlighted the altered gross 

morphology of the distal lower limb muscles in very young (2-5 years) children with cerebral palsy. 

These authors thereby challenge a prevalent view that the development of altered muscle structure 

is predominantly caused secondary to altered muscle behavior, such as hypertonia. Longitudinal 

studies are needed to further improve our insight in pathological muscle behavior, its natural history 

and the effects of interventions. 

Surprisingly, Willerslev-Olsen et al. found that the majority of the investigated patients did not show 

signs of excessive reflex torque, while still having significantly higher muscle stiffness than age-

related typical subjects. On the contrary, other motor-controlled studies3 and all studies applying 

manually-controlled4 stretches to spastic muscles consistently describe important reflex activities, 

expressed by the onset of the electrophysiological signal during passive stretch. It should be noted 

that manual and displacement-controlled, motor driven approaches to induce muscle stretch use 

different mobilization modes. Rabita et al.5 highlighted that stretch reflex was more easily elicited 



during manual testing. The conclusion that reflex mediated stiffness is not increased in most children 

with cerebral palsy thereby questioning the role of antispasticity treatment thus remains 

controversial and the influence of mobilization modes to passively lengthen the muscle needs to be 

further explored.  

 

While the study of Willerslev-Olsen et al. provides an important contribution to our understanding of 

muscle stiffness in cerebral palsy, it should be remembered that the behaviour to passive stretch 

may be muscle and patient specific. Future research should thus investigate other lower limb muscle 

groups, and should focus on a wider distribution of severity of cerebral palsy. 

Finally, one cannot assume that what is measured during examination of passive muscle stretch will 

necessarily reflect what is happening during functional movements. Measuring responses during 

functional activities (such as walking) can be considered as a logical extension of the methods for 

measuring spasticity focusing on passive movement in one joint. 

In conclusion, the study by Willerslev-Olsen et al. provides an important contribution to the existing 

literature on comprehensive instrumented assessment of muscle stiffness and offers clinically 

relevant suggestions as potential fruitful avenues for further investigation on the complex 

phenomenon of spasticity and increased stiffness. 
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