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Abstract 

Introduction  

Peripheral neuropathy (PN) is a common condition often associated with high morbidity, which 

could be caused due to both traumatic and non-traumatic reasons. PN can produce the 

neuroplastic changes to the cerebral cortex in addition to motor, sensory and autonomic changes 

in the affected limb. Researches recommend retaining the cortical plasticity of affected nerve 

while managing the peripheral consequences. This generally improves the motor activity in 

patients with PN. Non-invasive brain stimulation (NIBS) is a tool used to induce neuroplasticity 

in the cerebral cortex. This produces either inhibitory or excitatory effects on the motor cortex. 

Therefore, the current review protocol will identify the gap together with providing an overview 

of the results of the studies on the role of non-invasive brain stimulation techniques in PN. 

Methodology  

A systematic review will be conducted by three independent reviewers who will search for 

articles using electronic search for publications in selected databases (EBSCO, PubMed, 

EMBASE, Science Direct, and SCOPUS) before 2018. After applying the selection criteria, 

study papers will be selected in accordance with the PRISMA guidelines. Studies involving use 

of NIBS techniques in human participants of any age having peripheral neuropathy will be 

eligible. All the study papers will be analyzed using Modified Downs and Black scale and scores 

will be awarded for the items selected on a 27 point scale. 

Ethics and Dissemination 

This review will collect secondary data only; hence no ethical approval is required. The findings 

of this review will be disseminated through presentations and peer-reviewed publication. The 

results of this review will provide evidence regarding role of NIBS techniques in peripheral and 

this information will be useful in for planning of rehabilitation services for patients with 

peripheral neuropathy.  
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INTRODUCTION 

Peripheral neuropathy (PN) occurs as a result of damage to the peripheral nerves.  It is a common 

clinical condition with significant morbidity, which is often distressing and disabling to those 

suffering from it1. Peripheral neuropathy may be due to wide range of clinical conditions both 

traumatic and non-traumatic causes. Traumatic causes are grouped as direct physical injuries to 

peripheral nerves whereas non-traumatic causes are direct or secondary to clinical conditions 

such as metabolic disorders, systemic disorders, infections and exposure to harmful chemicals, 

toxins and drugs2,3. Despite various causes, the common signs and symptoms of peripheral 

neuropathies  include either complete or partial loss of sensation, tingling in peripheral limbs, 

neuropathic pain in the periphery and peripheral muscular weakness or partial or complete 

paralysis4. 

 As there are wide range of causes peripheral neuropathies are very common and for the 

same reasons it is often challenging to investigate, diagnose and for the effective management5. 

The current pharmacological or non-pharmacological management of peripheral neuropathy 

always focuses on treating the underlying cause together with management of symptoms through 

administration of steroids, immune-modulator drugs, NSAIDs and topical anti-inflammatory 

ointments6. The alternative, non-pharmacological approaches reported in the literature are stress 

management, exercise, acupuncture, diet management, and lifestyle modifications7. This also 

demonstrated good progress on to improve neuropathic symptoms8.  

Brain plasticity or neuroplasticity, refers to the brain’s ability to change by reorganizing 

itself by the formation of new connections between neurons throughout life9. Earlier, it has been 

believed that the peripheral neuropathy only affects the peripheral nerves without affecting the 

brain but recent studies showed that brain plasticity can also occur following amputation, nerve 

damage or injury10. A cross-sectional study in leprosy demonstrated that the damage to the 
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peripheral nerves lead to neuroplastic changes in the brain. In this study TMS was used to 

establish the connection between the brain and the hand grip muscles in adult leprosy patients 

with claw hand deformity. This study concluded the fact that the representation for a given 

muscle in the brain may change and thus the damage caused by leprosy is not limited to 

peripheral nerve only and is the evidence for brain plasticity10. Although variety of causes exists, 

the current treatment approaches for the management of peripheral neuropathies are based on 

addressing the triggering cause. Both, prognosis of clinical symptom and physical improvement 

in the peripheral nervous system is challenging in PN. Therefore this provides opportunity to 

translating the concept of neuroplasticity in the clinical management of PN11. Earlier, 

neuroplasticity was only a theoretical possibility but now due to the technological improvement 

it is practically feasible. Currently, this is a physiologically occurring phenomenon which 

improves the motor activity in patients with peripheral neuropathies11. 

Non-invasive brain stimulation techniques (NIBS) can be used to bring improvement in 

patients with peripheral neuropathy. NIBS is an interesting neuromodulatory tool and is applied 

to induce neuroplasticity in people12. NIBS works on the brain by producing inhibitory or 

excitatory effects on the motor cortex13. There are five types of NIBS techniques- Transcranial 

Magnetic Stimulation (TMS), transcranial Direct Current Stimulation (tDCS), Cranial 

Electrotherapy Stimulation (CES), Reduced Impedance Noninvasive Cortical Electrostimulation 

and (RINCE) and transcranial Random Noise Stimulation (tRNS)14. But the most widely used 

techniques of NIBS are TMS and tDCS15. 

According to our knowledge, there is no systematic review done so far on evaluating the 

role of NIBS techniques in peripheral neuropathy. This will be the first review on experimental 

evidence related to the role of NIBS techniques, delivered any setting, any place, for patients of 

any age suffering with PN. This review will provide an answer to the question on the efficacy of 

NIBS techniques in patients with PN. The comprehensive analysis of reported information 

related to the intervention will provide the information related to evidence of significant benefits 

and whether best practice can be maintained during the delivery of the NIBS techniques. 

Information related to the safety measures that have been taken to prevent adverse events during 

the intervention will be included. This review protocol will provide an overview of the results of 
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the studies on the role of NIBS techniques in peripheral neuropathy and will try to fill the present 

knowledge gap. 

 

 

METHODS AND ANALYSES 

Study registration 

This systematic review is registered on PROSPERO database (registration number-

CRD42019130492). 

Study design 

This systematic review will be carried out in accordance with PRISMA-P (Preferred reporting 

item for systematic reviews and Meta-Analysis-Protocol) guidelines. 

ELIGIBILITY CRITERIA 

Types of study 

Only randomized control trials (RCTs) that investigate the effect of NIBS techniques in patients 

with PN will be considered for the review. 

Participants 

Studies involving only human participants of any age with peripheral neuropathy will be eligible, 

and there will be no restriction on the number of limbs affected or duration of intervention. Both 

the genders i.e. males and females will be considered for the review. Studies involving animals 

as participants will be excluded from the review. 

Types of interventions 

Anyone or more than one technique(s) of NIBS will be included. Studies with RCTs will only be 

considered. Validated outcome measures need to be used at least at two-time points including 

baseline and on completion of the programme. The intervention may be 
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supervised/unsupervised, patient-specific with or without standard care, started at any period of 

time, either in hospital or outpatient setting. 

Comparisons or control 

Standard exercise protocols including usual routine exercises among patients with peripheral 

neuropathy will be included. 

Outcome measures 

The outcomes might include muscle strength testing (manual muscle testing, dynamometry, 3 

repetitions maximum), EMG studies, NCV studies, validated scales for functional assessment of 

peripheral neuropathy.  

Search strategy  

The search strategy will be implemented according to the guidelines of PRISMA-P checklist. 

Additionally, according to the PICOS strategy the guiding question will be elaborated: ‘what is 

the role of non-invasive brain stimulation techniques in peripheral neuropathy?’ The registration 

number in The International Prospective Register of Systematic Reviews is CRD42019130492.  

A comprehensive search will be conducted at the LPU library and SVSU library during 

the period of 6-9 months. All bibliographic databases of published research papers which are 

easily accessible will be assessed. All databases included will be searched for papers published 

before 2018. The electronic database will include EBSCO (https://www.ebsco.com/), Pubmed 

(https://www.ncbi.nlm.nih.gov/pubmed/), Embase (https://www.embase.com/), Science Direct 

(https://www.sciencedirect.com/) and Scopus (https://www.scopus.com/).  

The search strategy combining MeSH terms and free-text words such as- ‘Non-Invasive 

Brain Stimulation’ or ‘NIBS’ or ‘Transcranial Magnetic Stimulation’ or ‘TMS’ or ‘transcranial 

Direct Current Stimulation’ or ‘tDCS’ or ‘Cranial Electrotherapy Stimulation’or ‘CES’ or 

‘Reduced Impedance Noninvasive Cortical Electrostimulation’ or ‘RINCE’ or ‘transcranial 

Random Noise Stimulation’ or ‘tRNS’ and ‘peripheral neuropathy’ or ‘diabetic neuropathy’ or 

‘leprosy neuropathy’ or ‘neuritis’ will be used.  
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The search results will be saved to the researcher’s account on PUBMED and references 

will also be saved separately on ‘Mendeley’. References of all the selected articles will be 

reviewed for relevant studies. A citation search of the selected articles will also be carried out for 

the identification of potentially relevant articles. We will try to balance the sensitivity and 

specificity of the search by putting search filters according to the inclusion criteria so that the 

potentially relevant articles will not get ignored. The search filters will include- type of 

article/publication, date of publication, species, gender, age, subject and language. 

Screening of the studies 

Two reviewers (AS and SR), both physiotherapists, will search the databases independently and 

screen the titles and abstracts for eligibility. The searches title and abstracts will be examined 

carefully and irrelevant reports will be examined. The full text of selected potentially relevant 

articles will be obtained; multiple articles of the same study on the different database will be 

linked to minimizing the duplication. Search results will be merged using 

‘Mendeley’(https://www.mendeley.com/). The electronic searches will also be saved to the 

researcher’s account on PUBMED(https://www.ncbi.nlm.nih.gov/pubmed/). The principal 

investigator/researcher will create a shared folder with secured access to the team on ‘Google 

drive’(https://www.google.com/drive/), to encourage and facilitate collaboration among reviewers 

and to make it accessible by all the researchers. The physical backup will be maintained by 

keeping the printed copies of summarizes all the screened articles.  

Data extraction 

Both the reviewers (AS and SR), will thoroughly assess full-text articles to check their 

compliance according to the inclusion and exclusion criteria. The correspondence with the 

authors will be done to clarify if there is any confusion present. In the case of disarrangement 

between the researches, the decision of the third reviewer (SM) will be considered final. The data 

analysis/ synthesis of the articles meeting the eligibility criteria will be done by the first reviewer 

(AS). The reviewer will also search for the references for articles manually to include in data 

extraction. 
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Risk of bias 

The first and second reviewers will assess the strengths and weaknesses of each study. The risk 

of bias will be assessed using the Cochrane collaboration tool. Based on results of the risk of bias 

assessments, no studies will be excluded. However, if substantial variations found in the results 

of the risk of bias of the included articles then on the basis of low risk and high risk of bias, 

results will be synthesized separately. 

Quality of evidence 

To assess the quality of literature Modified Downs and Black 27-points  scale will be used16. On 

the basis of results of the assessment of the quality of evidence the studies will be marked as 

excellent, good, fair and poor. 

Data synthesis strategy 

Meta-analysis will be conducted using Revman 5 software, provided sufficient homogeneity will 

be present in the selected studies/methods regarding the interventions and outcomes. If due to 

substantial heterogeneity of the intervention and outcome measures there will be no possibility of 

meta-analysis then a narrative synthesis of the selected studies from the search findings will be 

provided. To describe the techniques of NIBS included in each study, we will use the Template 

for Intervention Description and Replication or TIDieR checklist. Information on adherence to 

the protocol resources used, compliances monitoring and expenditure will be extracted from the 

selected studies, if available.  

Subgroup/subsets analyses 

Subgroup analyses will be conducted if there is availability of sufficient data. Papers will be 

investigated for precautions to be taken before and during the administration of NIBS techniques 

and reporting of any adverse effects during and after the treatment. Also, articles related to 

financial/economic, psycho-social challenges faced before, during and /or after the 

administration of NIBS technique will be shortlisted. 
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DISCUSSION 

According to our knowledge, this will be the first review on experimental evidence related to the 

role of NIBS techniques, delivered any setting, any place, for patients of any age suffering from 

PN. This review will provide an answer to the question of the efficacy of NIBS techniques in 

patients with PN. The comprehensive analysis of reported information related to the intervention 

will provide the information related to evidence of significant benefits and whether the best 

practice can be maintained during one delivery of the NIBS techniques. Information related to 

the safety measures that have been taken to prevent adverse events during the intervention will 

be included. 

 The results of this review will provide evidence on the role of NIBS techniques in 

peripheral neuropathy and precautions to be taken before and during the administration of NIBS 

techniques and reporting of any adverse effects during and after the treatment. Also, provide 

information on financial/economic, psycho-social challenges faced before, during and /or after 

the administration of NIBS technique. The information provided by this review will be useful in 

planning of rehabilitation services for patients with peripheral neuropathy.  
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