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Multiple sclerosis: Implications for future research on postural control and gait
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ABBREVIATIONS ABSTRACT: This letter to the editor has the objective of providing a perspective of the impact of multiple
CNS central nervous system sclerosis (MS) on postural control and gait, the current studies, and suggestions for future studies. Although
,\EA[;SS ,\EAXp?”ded disabilty Status Scale o4 dieq on MS with postural control and gait have been carried out for some time, in Brazil and in the World,
ultiple Sclerosis AP LT . . . ) . .
there is still insufficient information on MS and impairments in postural control and gait. Postural control and gait
PUBLICATION DATA impairments are recognized to cause several problems for people with MS, these being two of the symptoms
Received 11 04 2020 that most affect quality of life. Here, we present studies that have investigated impairments in postural control
Accepted 29 05 2020 and gait using different experimental designs and discuss the adaptations of the central nervous system (CNS)
Published 01 07 2020 due to the damage caused by MS. We recommend future studies focus on how the CNS is organized towards
postural control and gait, with a better ecological approach, which could assist the development of rehabilitation

programs.
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INTRODUCTION

Multiple Sclerosis (MS) is a neurodegenerative, often disabling, disease of the
central nervous system (CNS) that mostly affects young adults around the world. The
diagnosis of MS is complex, given the fact that symptoms are similar to numerous other
conditions. MS is characterized by the demyelization process in the neurons of the CNS.
Recent findings suggest that brain atrophy in MS occurs at a faster rate (1% per year)
compared to healthy people (0.1 — 0.3% per year)."2 Thus, several symptoms are
presented by this population, such as impairments in bladder function, increased fatigue,
loss of coordination, cognitive decline, muscular weakness, vision problems (i.e. double
vision or vision loss), and impairments in postural control and gait.3 Postural control and
gait are essential for independence in people with MS, and impairment in those aspects
negatively affects quality of life in this population. Although MS has been recognized since
early in the 19th century, knowledge and research on MS are incipient, especially in Brazil.
The effects of MS on movement, especially related to gait and posture, are relatively new
and controversy. To this end, the focus of this letter is to provide interpretations on how
MS affects both postural control and gait.

Postural control requires interactions between the subject with the environment
and task, for example, remaining in an upright stance. Information on these factors is
obtained through visual, vestibular, and somatosensory systems, as well as the muscular
system, through the muscle spindle and Golgi tendon organ, which could be affected in
people with MS, leading to impairments in postural control.# In this view, previous
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studies/works suggested that the impairments may be dependent on the level of disability.5
In fact, higher levels of disability (demonstrated by the Expanded disability Status Scale-
EDSS) have been associated with low brain volume, low grey and white matter, and higher
lesion load®; which was related to higher body sway (i.e. higher amplitude and
displacement of the center of pressure).> Moreover, the association of a secondary task
may be an important aspect in the maintenance of balance, which could improve or
decrease postural control performance. For example, when manipulating the task (e.g.
saccadic eye movement), people with MS with mildly disability are able to reduce body
sway (i.e. lower amplitude and displacement of center of pressure),” while the addition of a
cognitive task (e.g. dual task), negatively influenced postural control.8 Therefore,
impairments in postural control in people with MS seem to be postural task-related, which
is highlighted in greater levels of disability.?

As well as postural control, gait requires interactions of several types of
information, such as proprioception (obtained through somatosensory and vestibular
system) and exteroception (obtained through visual system), for efficient performance.
Contrary to what is observed in postural control, gait abnormalities are seen even in early
stages of the disease.’0 People with MS often present shorter step length, slower step
velocity, longer step duration and double support time, and greater step width when
compared with neurologically healthy individuals.!-'2 Rocca et al.’3 demonstrated that in
people with MS with damage to motor pathways, mainly in the pyramidal tract, upper-right
limb movement is impaired, requiring more cortical resource to accomplish this motor task.
Indeed, people with MS with dysfunction of the pyramidal system presented worse
performance in gait parameters when compared with their counterparts with impairments in
the sensory or cerebellar system,'# which was also dependent on the level of disability.! In
addition, people with MS seem to require more cortical resource to accomplish gait with
dual task than controls.'> MS appears to have a significant negative impact on gait.'6
Recent findings suggest a change in CNS activation/organization (i.e. how the CNS
receives the sensory information, organizes this information, plans the response, and
responds according to the environment and task demands),'®17 even in the early stages,
and related to the level of disability.

In conclusion, MS affects both postural control and gait. The impairments seem to
be disability-dependent; meaning that the higher the level of disability, the higher the level
of impairments. Interestingly, people with MS in the early stages of the disease appear to
demonstrate no (or little) impairments in postural control. It is possible that postural control
may be an easier task. Based on recent studies and higher heterogeneity of MS, defining a
common explanation of the main cause of impairments in postural control and gait is not
an easy mission. However, both the demyelization process and brain atrophy,'® mainly in
motor pathways,' which is more evident in higher levels of disease, seem to be
reasonable explanations for the motor impairments suffered by this population. To the best
of our knowledge, the majority of the studies that investigated movement and CNS
activation/organization in MS, used fMRI equipment,’ which decreases the ecological
approach. Although recent studies have investigated CNS activation/organization through
real situations, there is a gap in the literature in understanding how people with MS deal
with the damage in the CNS.

Future studies with MS should more deeply explore how the CNS adjusts or
compensates for the damage due to MS, to accomplish gait and postural control, which
could provide a more detailed explanation about the impairments in these aspects in MS.
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For example, investigating the CNS during a challenging motor task, such as gait and
postural control with motor or cognitive dual tasking, could increase the ecological validity
and help to understand brain functioning. Recently, some studies with fMRI investigated
how the CNS behaves during gait in people with MS; however, with the use of an
imaginary task, which significantly reduced ecological validity. Thus, it is important to find
an alternative way to evaluate brain activity, which is equivalent to the data observed in
fMRI but with better ecological validity. This better ecological validity could help us to
understand the consequences of MS on postural control and gait, which may lead to
improvement in the protocols applied in rehabilitation programs for people with MS.
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