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Abstract. Multiple Sclerosis is a complex and debilitating disease that affects the central nervous 

system, causing symptoms such as fatigue, muscle weakness, vision problems, and cognitive 

issues. New research suggests that neuroplasticity may be a promising therapeutic avenue for 

treating Multiple Sclerosis. This research involved an exclusive search on PubMed for articles 

related to this topic, using the keywords "neuroplasticity" and "multiple sclerosis." In total, 19 

articles were found that explored this possibility, primarily in clinical studies conducted between 

2013 and 2023. The analysis of these articles was carried out to identify trends, relevant 

outcomes, and research gaps. The results obtained demonstrate the efficacy of neuroplasticity-

based treatments, highlighting the importance of personalized and multidisciplinary approaches 

in the treatment of Multiple Sclerosis based on neuroplasticity. 
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1. Introduction 

Neuroplasticity is a fascinating and 

fundamental phenomenon that challenges previously 

established concepts about the rigidity of the human 

brain, as described by Franz Gall and later refined by 

Paul Broca, who in 1861 concluded where the center of 

language was located based on a patient with a lesion 

in the posterior region of the frontal lobe [1]. 

Neuroplasticity, or cerebral plasticity, refers to the 

remarkable ability of the nervous system to adapt and 

reorganize its structures and functions in response to 

stimuli, experiences, and environmental changes. 

This dynamic process occurs at various scales, 

from the reconfiguration of synaptic connections 

between neurons to the reorganization of entire brain 

regions [2]. Neuroplasticity plays an essential role in 

brain development during childhood, lifelong learning, 

recovery from neurological injuries, and adaptation to 

cognitive challenges [3,4]. It is a field of research that 

has revolutionized our understanding of the brain and 

offered promising perspectives for the treatment of 

neurological disorders and brain injuries, especially 

regarding neurodegenerative diseases. 

Neurodegenerative diseases represent a 

complex and growing group of disorders that affect the 

nervous system, leading to progressive deterioration of 

nerve cells and, consequently, a variety of cognitive, 

motor, and behavioral dysfunctions [5]. These 

debilitating conditions include Alzheimer's disease, 

Parkinson's disease, amyotrophic lateral sclerosis (ALS), 

Huntington's disease, among others. Characterized by a 

gradual loss of neurons and protein alterations, these 

diseases have devastating consequences for affected 

individuals and their families. 

As life expectancy increases worldwide, the 

impact of neurodegenerative diseases becomes more 

prominent and challenging [6]. Furthermore, these 

conditions represent a significant burden on healthcare 

systems and society as a whole [6]. Scientific efforts are 

increasingly focused on understanding the underlying 

causes, pathological mechanisms, and the 

development of therapeutic interventions to slow 

down or halt the progression of these diseases [4]. 

Multiple sclerosis (MS) is a chronic 

autoimmune neurological disease that affects the 

central nervous system, comprising the brain and spinal 

cord. This complex condition is characterized by an 

abnormal immune response that results in 

inflammation, demyelination, and damage to axons [7]. 

MS is one of the most prevalent neurological diseases 

worldwide, primarily affecting young and middle-aged 

adults, although it can manifest at any age [5]. 

The symptoms of MS can vary widely from 

person to person, encompassing chronic fatigue, 

muscle weakness, coordination problems, visual 

disturbances, sensory issues, and cognitive difficulties 
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[7]. Due to the diversity of clinical manifestations, 

multiple sclerosis is often challenging to diagnose and 

manage. While there is no definitive cure for MS, 

significant advances have been made in understanding 

the disease and developing therapies that can slow the 

condition's progression and alleviate symptoms [8]. 

In this article, we will examine the key 

characteristics of multiple sclerosis, exploring the latest 

scientific findings and therapeutic strategies aimed at 

harnessing neuroplasticity to improve the quality of life 

and treatment of these complex and debilitating 

conditions. 

2. Methodology 

For the completion of this review article, a 
search was conducted exclusively on PubMed using 
the keywords "neuroplasticity" and "multiple 
sclerosis," with a focus on clinical trials literature 
published between 2013 and 2023. Inclusion and 
exclusion criteria were rigorously applied to the 
titles and abstracts of the articles found. As inclusion 
criteria, we sought only those whose objectives 
addressed possibilities for the treatment of multiple 
sclerosis and its symptoms through the principles of 
neuroplasticity. We excluded those that did not have 
results or did not align with the inclusion criteria. 
The selected articles underwent in-depth reading 
and analysis, and their relevant information was 
extracted and categorized. Data synthesis and 
analysis resulted in the identification of trends, 
relevant findings, and research gaps. Finally, the 
findings were discussed, highlighting implications 
for multiple sclerosis treatment based on 
neuroplasticity, and a comprehensive list of 
bibliographic references was compiled to support 
the research. 

3. Results 

The search results revealed the identification of 
21 articles that were carefully selected and subjected 
to a meticulous analysis as part of the study. Initially, 
none of the articles were excluded from the results. 
However, during the screening process, it was 
identified that two articles did not completely align 
with the established exclusion criteria, as they were 
only study protocols. Therefore, we were left with a 
total of 19 articles. The distribution of these articles 
according to the publication year can be seen in 
Figure 1. After a thorough analysis of those selected 
for this research, the results reveal a promising 
landscape regarding the use of neuroplasticity as a 
therapeutic approach for MS. Despite the various 
methodological approaches adopted in these studies, 
all converged toward the same central objective: 
investigating and applying the principles of 
neuroplasticity in the context of MS treatment. 

These findings point to a remarkable consistency 
regarding the potential benefits that the usability of 
neuroplasticity can offer to patients with multiple 
sclerosis. Regardless of the specific approaches taken 

in each study, the results suggest that neuroplasticity 
has the potential to become a crucial pillar in 
managing this condition. These findings bolster 
confidence in the practical application of 
neuroplasticity as a viable therapeutic component. 
This represents a notable achievement in the field of 
MS research, providing a solid foundation for future 
investigations and treatments aimed at harnessing 
the full potential of neuroplasticity in the clinical 
setting. 

 
Fig 1: Number of Clinical Trial articles published on 

PubMed between 2013 and 2023. 

Furthermore, it is worth noting that the analyzed 
studies presented a wide diversity of methodologies 
to promote neuroplasticity in patients with multiple 
sclerosis. Among them, physical activity, ranging 
from resistance exercises to specialized 
rehabilitation techniques, proved effective in 
improving mobility and promoting neuroplastic 
adjustments [9-17]. Similarly, challenging cognitive 
activities, ranging from memory games to logical 
reasoning training programs, demonstrated 
potential for strengthening cognitive function 
[10,18-21]. 

Additionally, neuroelectric stimulation, in this 
case, by the method of transcranial direct current 
stimulation (tDCS) [17,22-25], a technique that 
employs controlled electrical currents to modulate 
neural activity (Figure 2). When used in conjunction 
with physical, cognitive, or both forms of stimulation, 
it may yield more effective results in reorganizing 
activities. 

 
Fig. 2: Transcranial direct-current stimulation. tDCS 
setup (a) with red anode and black cathode sponge 



 

electrodes placed on scalp and connected to tDCS 
device to pass 2 mA current through cortical tissue. A 
computational model (b) of electric field distribution 
for bifrontal electrode arrangement with the anode 

(red) over F3 and cathode (blue) over F4 [26] 

There is also the possibility of using 
physiological resources to facilitate plasticity, such 
as Interleukin-1β, which may be a promising 
therapeutic target for enhancing synaptic plasticity 
and cognitive function in patients with MS [27]. 
Additionally, results indicate that treatment with 
OnabotulinumtoxinA (BoNT-A) significantly reduces 
the severity of tremors in MS patients and results in 
significant changes in brain activation in central 
sensorimotor integration areas, suggesting a 
reduction in negative neural plasticity associated 
with tremors [28]. 

This diversity of approaches (Figure 3) 
underscores the wealth of possibilities for promoting 
brain plasticity in patients with MS, paving the way 
for personalized and adaptable treatment strategies 
that can be tailored to the individual needs and 
preferences of each patient. 

 

 
Fig 3: Quantity of different applied methodologies. 

In summary, synthesizing the results, there is a 
considerable discrepancy between positive and 
negative findings regarding neuroplastic changes 
and the promising improvement of MS symptoms 
studied in the articles. Positive results account for a 
total of 84.21% of the articles studied in this review 
(Figure 4). 

 
Fig. 4: Quantification of the results published by the 
articles. Green represents the positive results, while 

blue represents the negative. 

4. Discussion 

We can confidently assert that the use of 
neuroplasticity principles emerges as a promising 
therapeutic approach for the treatment of multiple 
sclerosis when used appropriately. While we 
acknowledge the complexity of this condition and the 
need to consider individual variations, it is 
encouraging to observe that neuroplasticity, when 
applied appropriately, shows the potential to 
enhance the quality of life for patients. This 
therapeutic approach offers a new realistic 
perspective for those facing multiple sclerosis, with 
the possibility of tangible improvements in mobility 
and cognition, though further studies and 
personalized adaptations are required to optimize 
outcomes for each patient. 

This research demonstrates that neuroplasticity, 
when used in the right way, can be a promising 
treatment option for multiple sclerosis patients. It 
may pave the way for a more functional and fulfilling 
life for those living with this challenging condition. 

While there is still much to be discovered, there 
is also the possibility of using induced pluripotent 
stem cells (iPSCs) to treat multiple sclerosis. There is 
growing evidence that these cells may be capable of 
promoting neuroplasticity and central nervous 
system repair (29). This could be a promising avenue 
for applying neuroplastic rehabilitation techniques; 
however, much research is still needed to better 
understand how these cells can be used for MS 
treatment and their effects on neural plasticity. 

There is still much to understand about 
neuroplasticity. However, the applicability of the 
brain's plastic properties is evident. It is noticeable 
that different methodologies cause significant 
changes in the initial brain maps of each individual. 
Applying them correctly, according to each patient's 
needs, can lead to results aimed at improving their 
life and health. But it's important to remember that 
neuroplasticity-based treatment is not a one-size-
fits-all solution. Each patient is different, and 
treatment needs to be tailored to their individual 
needs, considering factors such as the disease stage 
and what they want to achieve. 
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