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ABSTRACT: The utilisation of electroceuticals in the treatment of 

Parkinson's disease is the predominant topic of discussion in this review. 

Electroceuticals, which are frequently referred to as "bioelectronics 

medicine," are the result of the utilisation of electrical impulses for the 

goal of therapeutic treatment. It has been investigated if electroceuticals 

could serve as an alternative or adjuvant to the conventional 

pharmaceutical therapies that are used in the treatment of Parkinson's 

disease. The purpose of this review is to conduct a comprehensive 

analysis of the existing literature concerning a variety of electroceutical 

modalities. These modalities include deep brain stimulation (DBS), vagus 

nerve stimulation (VNS), and transcutaneous nerve stimulation (TNS), 

amongst others. An analysis is performed to determine the efficacy and 

safety of various methods, as well as to determine their limitations and 

potential future research areas. While the review comes to the conclusion 

that electroceuticals have the potential to be an advantageous addition to 

the arsenal of Parkinson's disease treatments, it is important to note that 

further research is required to determine where they should be utilised in 

clinical settings. 

INTRODUCTION: 

Background on Parkinson's disease: Parkinson's 

disease is a progressive disorder that affects 

movement and muscle control 
1
. It is caused by the 

degeneration of dopamine-producing neurons in the 

brain, which leads to a reduction in the level of 

dopamine, a neurotransmitter that is responsible for 

controlling movement and coordinating muscle 

activity 
2
. The symptoms of Parkinson's disease 

include tremors, stiffness, slow movement, and 

difficulty with balance and coordination.  

QUICK RESPONSE CODE 

 

DOI: 
10.13040/IJPSR.0975-8232.15(5).1296-03 

This article can be accessed online on 
www.ijpsr.com 

DOI link: https://doi.org/10.13040/IJPSR.0975-8232.15(5).1296-03 

As the disease progresses, patients may experience 

a decline in their quality of life and become 

increasingly dependent on others for their daily 

activities. There is currently no cure for Parkinson's 

disease, but there are treatments available that can 

help manage the symptoms 
3
. 

Overview of Electroceuticals: Electroceuticals, 

also known as neurostimulation devices, are 

medical devices that use electrical stimulation to 

treat various neurological conditions, including 

Parkinson's disease.  

These devices work by delivering small electrical 

impulses to specific areas of the brain or the 

peripheral nervous system, 
4
 which can help to 

alleviate symptoms, improve motor function, and 

enhance quality of life.  
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There are different types of electroceuticals, 

including deep brain stimulation (DBS) devices, 

spinal cord stimulation devices, and vagus nerve 

stimulation (VNS) devices, each with their own 

unique mechanism of action and indications 
5
. 

Purpose of the Review Article: The purpose of 

this review article is to provide a comprehensive 

overview of the use of electroceuticals in the 

treatment of Parkinson's disease. This article will 

describe the different types of electroceuticals 

available, how they work, and their potential 

benefits and limitations.  

It will also examine the evidence supporting the use 

of electroceuticals in Parkinson's disease and 

provide insights into future directions for research 

and development in this field. Ultimately, this 

review article will aim to provide a comprehensive 

and up-to-date overview of electroceuticals as a 

treatment option for Parkinson's disease, and help 

inform decision making for clinicians and patients 

alike. 

Definition and Explanation of Electroceuticals: 
Electroceuticals are medical devices that use 

electrical stimulation to treat various neurological 

conditions, including Parkinson's disease. These 

devices work by delivering electrical impulses to 

specific areas of the brain or peripheral nervous 

system, in order to modulate neural activity and 

alleviate symptoms 
6
. 

Types of Electroceuticals: There are several 

different types of electroceuticals, including: 

Deep Brain Stimulation (DBS) Devices: These 

devices use electrodes implanted into specific 

regions of the brain to deliver electrical impulses 

that regulate the activity of the affected neurons 
7
. 

Vagus Nerve Stimulation (VNS) Devices: These 

devices use electrodes implanted near the vagus 

nerve in the neck to deliver electrical stimulation 

that can improve the symptoms of Parkinson's 

disease, depression, and epilepsy. 

Transcutaneous Nerve Stimulation (TNS) 

Devices: These devices use electrodes implanted 

on the skin that stimulate the nerves through the 

skin. In Parkinson's disease, TNS is used to 

improve symptoms by regulating the flow of 

neurotransmitters in the brain. 

Working Mechanism of Electroceuticals: The 

exact working mechanism of electroceuticals is not 

fully understood, but it is believed that the 

electrical stimulation delivered by these devices 

helps to modulate the activity of affected neurons 

and improve symptoms.  

For example, in Parkinson's disease, DBS devices 

are believed to work by regulating the activity of 

neurons that control movement, which can help to 

reduce tremors and improve motor function 
8
. 

Advantages of Electroceuticals: The use of 

electroceuticals in the treatment of Parkinson's 

disease offers several advantages, including: 

Improved Symptoms: Electroceuticals have been 

shown to effectively improve the symptoms of 

Parkinson's disease, including tremors, stiffness, 

and difficulty with movement and coordination 
9
. 

Better Quality of Life: By improving the 

symptoms of Parkinson's disease, electroceuticals 

can help to enhance quality of life for patients and 

improve their independence 
10

. 

Non-invasive: Compared to other surgical 

treatments, electroceuticals are minimally invasive 

and do not require a large incision 
11

. 

Customizable: Electroceuticals can be customized 

to suit the specific needs of each patient, allowing 

for a tailored treatment approach 
12

. 

Electroceuticals in Parkinson's disease: 

DBS (Deep Brain Stimulation): Deep Brain 

Stimulation, or DBS, is a surgical procedure in 

which electrodes are placed in specific areas of the 

brain to deliver electrical stimulation to alleviate 

symptoms of Parkinson's disease 
13-16

. 

DBS has been shown to be effective in reducing 

symptoms such as tremors, rigidity, bradykinesia, 

and other motor symptoms 
17

. In clinical trials, 

DBS has been demonstrated to provide significant 

improvements in quality of life and functional 

independence for patients with Parkinson's disease 
18

.  

The specific areas of the brain that are targeted 

with DBS vary depending on the individual patient 

and the severity of their symptoms.  
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The most commonly targeted area is the 

subthalamic nucleus, which is responsible for 

regulating the flow of dopamine in the brain. Other 

areas that may be targeted include the 

globuspallidus or the thalamus. 

 
FIG. 1: DEEP BRAIN STIMULATION

DBS is considered a safe and effective treatment 

option for Parkinson's disease, and has been 

approved by regulatory bodies such as the FDA and 

the European Union 
19

. 

However, like any surgical procedure, DBS is 

associated with risks such as infection, bleeding, 

and other complications.  

Additionally, patients may experience side effects 

such as changes in speech, mood, or cognition 
20

. 

VNS (Vagus Nerve Stimulation): Vagus Nerve 

Stimulation, or VNS, is a form of electroceutical 

therapy that involves stimulation of the vagus 

nerve, which runs from the brainstem to various 

organs in the body 
21

.  

In Parkinson's disease, VNS is used to improve 

symptoms by regulating the flow of 

neurotransmitters in the brain 
22

. 

VNS is typically administered using a small, 

implanted device that sends electrical impulses to 

the vagus nerve 
23

. 

These impulses are thought to stimulate the release 

of neurotransmitters, such as dopamine, that can 

improve motor symptoms in Parkinson's disease 
24

. 

 In clinical trials, VNS has been shown to provide 

significant improvements in quality of life and 

functional independence for patients with 

Parkinson's disease 
25

. 

 
FIG. 2: VAGUS NERVE STIMULATION
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VNS is considered a safe and effective treatment 

option for Parkinson's disease, and has been 

approved by regulatory bodies such as the FDA and 

the European Union 
26

.  

However, like any medical device, VNS is 

associated with risks such as infection, device 

failure, and other complications. Additionally, 

patients may experience side effects such as 

changes in voice quality, cough, or neck pain. 

TNS (Transcutaneous Nerve Stimulation): 

Transcutaneous Nerve Stimulation, or TNS, is a 

form of electroceutical therapy that involves 

stimulation of the nerves through the skin. In 

Parkinson's disease, TNS is used to improve 

symptoms by regulating the flow of 

neurotransmitters in the brain 
27, 28

.  

TNS is typically administered using a small, 

wearable device that sends electrical impulses to 

the skin. These impulses are thought to stimulate 

the release of neurotransmitters, such as dopamine, 

that can improve motor symptoms in Parkinson's 

disease 
29

.  

In clinical trials, TNS has been shown to provide 

significant improvements in quality of life and 

functional independence for patients with 

Parkinson's disease 
30

. 

 
FIG. 3: TRANSCUTANEOUS NERVE STIMULATION 

TNS is considered a safe and effective treatment 

option for Parkinson's disease, and has been 

approved by regulatory bodies such as the FDA and 

the European Union 
31

. However, like any medical 

device, TNS is associated with risks such as skin 

irritation, device failure, and other complications. 

Additionally, patients may experience side effects 

such as changes in skin sensitivity, muscle 

twitching, or discomfort 
32

. 

Comparison of Electroceuticals with other 

Treatments: There are several other treatments 

available for Parkinson's disease, including 

pharmacological treatments, such as levodopa, and 

physical therapies, such as exercise and 

rehabilitation 
33

. 

Pharmacological treatments work by increasing the 

levels of dopamine in the brain, thereby improving 

motor symptoms 
34

. 

 However, these treatments can have significant 

side effects, such as nausea, dizziness, and other 

motor complications.  

Additionally, over time, the effectiveness of these 

treatments can decline, requiring patients to take 

higher doses or switch to other medications. 

Physical therapies, such as exercise and 

rehabilitation, can improve symptoms by increasing 

muscle strength, flexibility, and coordination.  

However, these therapies may not provide the same 

level of relief as electroceuticals, and may not be 

feasible for all patients, particularly those with 

advanced stages of Parkinson's disease 
35

. 

In comparison, electroceuticals provide a unique 

form of therapy that can effectively alleviate 

symptoms without the side effects and limitations 

associated with other treatments.  

DBS, VNS, and TNS have been shown to provide 

significant improvements in quality of life and 

functional independence for patients with 

Parkinson's disease, and have been approved by 

regulatory bodies such as the FDA and the 

European Union 
36

. 

Limitations and Side Effects: Despite their 

effectiveness, electroceuticals are not without 

limitations and side effects. As with any medical 

device or procedure, there is a risk of complications 

such as infection, bleeding, and device failure.  

Additionally, patients may experience side effects 

such as changes in speech, mood, or cognition, as 

well as skin irritation, muscle twitching, or 

discomfort 
37, 38

. It is important to discuss these 

potential risks and side effects with a healthcare 

provider before undergoing electroceutical 

treatment for Parkinson's disease. 
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This will help ensure that patients are fully 

informed and able to make an informed decision 

about their treatment options. 

Future Directions: 

Emerging Electroceuticals: The field of 

electroceuticals is constantly evolving and new 

treatments are emerging that have the potential to 

revolutionize the way Parkinson's disease is 

managed. For example, researchers are exploring 

the use of implantable devices that deliver 

electrical stimulation to specific regions of the 

brain, such as the subthalamic nucleus and the 

globuspallidus. 

 These devices hold promise for improving the 

control and precision of stimulation, leading to 

improved outcomes for patients. Another emerging 

treatment is the use of non-invasive techniques 

such as transcranial magnetic stimulation (TMS) 

and transcranial direct current stimulation (tDCS) 
39, 41

. These techniques involve the application of 

magnetic or electrical stimulation to the scalp, 

which then affects underlying brain regions. These 

treatments are non-invasive and have the potential 

to be delivered in a more patient-friendly manner, 

making them more accessible to a wider range of 

patients 
42

. 

 
FIG. 4: TRANSCRANIAL DIRECT CURRENT STIMULATION 

 
FIG. 5: TRANSCRANIAL MAGNETIC STIMULATION (COURTESY: PSYCHSCENEHUB) 

Advancements in Electroceuticals Technology: 

As technology continues to advance, there are 

numerous opportunities for further advancements 

in the field of electroceuticals. For example, the 

development of wearable devices and remote 

monitoring systems has the potential to improve 

patient convenience and accessibility to treatment. 

Additionally, the integration of artificial 
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intelligence and machine learning algorithms may 

enable electroceuticals to be personalized to the 

individual needs of each patient, leading to 

improved outcomes 
43

. 

Research Needed: Despite the promising results of 

electroceuticals in treating Parkinson's disease, 

there is still much research needed in order to fully 

understand the underlying mechanisms of these 

treatments and to optimize their use.  

For example, further studies are needed to 

determine the best stimulation parameters for 

different patients, as well as to evaluate the long-

term safety and efficacy of these treatments. 

In addition, there is a need for research that 

explores the potential interactions between 

electroceuticals and other treatments, such as 

pharmacological therapies and physical therapies. 

Understanding these interactions will be critical for 

developing multi-disciplinary approaches that 

optimize patient outcomes. 

CONCLUSION: 

Summary of Findings: In this discussion, we 

explored the use of electroceuticals in the treatment 

of Parkinson's disease.  

We examined various types of electroceuticals, 

including Deep Brain Stimulation (DBS), Vagus 

Nerve Stimulation (VNS), and Transcutaneous 

Nerve Stimulation (TNS).  

We also compared electroceuticals to other 

treatments and discussed the limitations and side 

effects associated with these treatments. 

Implications for Patients and Healthcare 

Providers: For patients with Parkinson's disease, 

electroceuticals offer the potential for improved 

quality of life and increased control over the 

symptoms of the disease.  

These treatments have been shown to provide 

significant benefits for patients, including improved 

motor function, reduced tremors, and decreased 

dyskinesia. However, it is important for patients 

and healthcare providers to understand the 

limitations and side effects associated with 

electroceuticals, and to weigh the potential benefits 

against the risks when considering these treatments.  

In some cases, electroceuticals may not be the best 

option for certain patients, and it is important to 

discuss the various options with a healthcare 

provider to determine the best course of action. 

Final Thoughts and Recommendations: In 

conclusion, electroceuticals hold great promise for 

the future management of Parkinson's disease. 

However, it is important to approach these 

treatments with caution and to fully understand the 

potential benefits and risks before making a 

decision. 

For healthcare providers, it is essential to stay up-

to-date with the latest developments in the field of 

electroceuticals and to provide patients with 

comprehensive, individualized care that takes into 

account the specific needs and goals of each 

patient. 

Finally, we recommend that further research be 

conducted in order to fully understand the 

underlying mechanisms of electroceuticals and to 

optimize their use for the treatment of Parkinson's 

disease.  

With continued advances in technology and a 

commitment to improving patient outcomes, the 

future of electroceuticals in Parkinson's disease is 

bright and holds great promise for improving the 

lives of those affected by this debilitating disease. 
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