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Abstract 
Transcranial Pulse Stimulation (TPS) is an emerging 

non-invasive neuromodulation technique that uses 

short, focused acoustic pulses to deliver mechanical 

energy through the skull to targeted regions of the 

brain. Unlike conventional electrical or magnetic brain-

stimulation methods, TPS relies on mechanical 

stimulation and may influence neuronal activity, 

cerebral blood flow, neuroplasticity, and cellular 

signaling. Early clinical research has particularly 

explored TPS in individuals with cognitive impairment 

and Alzheimer’s disease, with findings suggesting 

potential improvements in selected cognitive and 

functional measures. However, the biological 

mechanisms, optimal treatment parameters, durability 

of benefits, and long-term safety profile remain areas 

of active investigation. This article reviews the 

fundamental principles of TPS, its proposed 

mechanisms of action, clinical applications, potential 

advantages, limitations, and future research directions. 

As evidence continues to develop, TPS may represent a 

promising addition to the broader field of non-invasive 

brain stimulation, while requiring larger and well-

controlled clinical trials before its therapeutic role can 

be firmly established. 

Introduction 

The human brain possesses remarkable capacity for 

adaptation and repair through mechanisms collectively 

referred to as neuroplasticity. However, aging, 

neurodegenerative diseases, stroke, traumatic brain 

injury, and other neurological conditions can disrupt 

neuronal networks and contribute to cognitive, motor, o 

 

 

 

 

 

 

 

 

 

 

 

behavioral impairments. These challenges have 
encouraged researchers to investigate non-invasive 
approaches capable of influencing brain activity  

 

without requiring surgery. Transcranial Pulse 
Stimulation (TPS) is one such emerging approach. TPS 
uses short acoustic pulses delivered through the skull 
to specific brain regions. The treatment is designed to 
produce mechanical effects within brain tissue rather 
than directly applying electrical currents Interest in 
TPS has increased particularly because of research 
investigating its possible role in cognitive disorders, 
including Alzheimer’s disease. Preliminary studies 
have reported changes in cognitive performance, brain 
connectivity, and other neurological measures 
following treatment. Nevertheless, TPS remains an 
evolving technology, and further rigorous research is 
necessary to determine its effectiveness across 
different neurological conditions. 

How Does TPS Work? 

The precise biological mechanism of TPS is not yet fully 

understood. Researchers have proposed several interacting 

mechanisms. 

Mechanical stimulation 

Acoustic pulses generate mechanical pressure changes 
as they travel through tissue. These mechanical forces 
may influence cellular structures and neuronal 
membranes.Mechanical stimulation can potentially 
affect mechanosensitive cellular pathways and alter 
neuronal signaling. 

Neuroplasticity 

 Journal of Innovations in Medical 
Research and Clinical case Reports 
(JIMRCR)  

           Open Access  
Review Paper 
 

Transcranial Pulse Stimulation: An Emerging Non-Invasive Approach for Brain Health and Neurological Disorders 

  Mercado D, Ranieri F, Pineda T, Pezzopane R, Magistris G 

 Neuromodulation Research Unit, Greece  

* Corresponding Author:  Pezzopane R, Neuromodulation Research Unit, Greece 

Citation: Pezzopane R, Transcranial Pulse Stimulation: An Emerging Non-Invasive Approach for Brain Health and 

Neurological Disorders V2(2), 2026 

Copyright: ©2026 Pezzopane R, this is an open-access article distributed under the terms of the Creative Commons 

Attribution License, which permits unrestricted use distribution, and reproduction in any medium, provided the original author 

and source arecredited. 

Received date: August 11, 2026: Accepted date: August 24, 2026: Published date: August 28 ,2026 
Keywords: transcranial pulse stimulation, tps, neuromodulation, brain stimulation, neuroplasticity, alzheimer’s disease, 

cognitive impairment, ultrasound-based therapy 

 
 

https://olitespublishing.org/journal/journal-of-innovations-in-medical-research-and-clinical-case-reports
https://olitespublishing.org/journal/journal-of-innovations-in-medical-research-and-clinical-case-reports
https://olitespublishing.org/journal/journal-of-innovations-in-medical-research-and-clinical-case-reports
https://olitespublishing.org/journal/journal-of-innovations-in-medical-research-and-clinical-case-reports
https://olitespublishing.org/journal/journal-of-innovations-in-medical-research-and-clinical-case-reports


 
 

Journal of  Innovations in Medical Research and Clinical case Reports (JIMRCR) 
 

 
 Olites Publishing LLC-Volume 2(2)-024 https://olitespublishing.org  Page 2 of 4 

 

J. of  Innovations in Medical Research and Clinical case Reports            Copy rights @ : Pezzopane 

R 

One of the major areas of interest is the possibility that 

TPS may promote neuroplasticity. 

Neuroplasticity involves the brain's ability to modify 
synaptic connections and functional networks in 
response to stimulation, learning, injury, or 
environmental changes. If TPS can enhance these 
processes, it could potentially support the restoration 
or strengthening of impaired neural networks. 

Cerebral blood flow 

Researchers have also investigated whether acoustic 
stimulation may influence local cerebral circulation. 
Improved blood flow could potentially contribute to 
neuronal function by supporting oxygen and nutrient 
delivery. 

However, changes in cerebral blood flow should not 
automatically be interpreted as proof of clinical 
effectiveness. 

Cellular and molecular signaling 

Mechanical stimulation may influence cellular signaling 
pathways, growth factors, inflammatory responses, and 
other biological processes. Some experimental 
research has suggested possible effects on processes 
associated with neuronal survival and repair 

The exact contribution of each mechanism to clinical 
outcomes remains uncertain. 

TPS and Alzheimer’s Disease 

One of the most extensively discussed applications of 
TPS is Alzheimer’s disease, a progressive 
neurodegenerative disorder characterized by 
deterioration in memory, cognition, and daily 
functioning. Alzheimer’s disease involves complex 
pathological processes, including abnormal 
accumulation of amyloid-beta and tau proteins, 
synaptic dysfunction, neuronal loss, 
neuroinflammation, and disruption of brain networks. 
Researchers have explored whether stimulating brain 
regions involved in memory and cognition could 
influence these networks. 

Early clinical studies of TPS in Alzheimer’s disease 
have reported improvements in some cognitive 
assessments and functional outcomes. Some 
investigations have also examined changes in brain 
connectivity and activity following treatment. 

Importantly, these findings are promising but not 
definitive. Small sample sizes, differences in treatment 
protocols, follow-up duration, and study design make it 

difficult to determine the magnitude and durability of 
TPS benefits. 

Conclusion 

Transcranial Pulse Stimulation represents an 
innovative direction in the rapidly developing field of 
non-invasive neuromodulation. By using focused 
acoustic pulses to produce mechanical stimulation 
within the brain, TPS offers a fundamentally different 
approach from electrical and magnetic stimulation 
technologies. 

Research has generated interest in its potential role in 
Alzheimer’s disease and other neurological disorders, 
particularly because of possible effects on 
neuroplasticity, neural connectivity, and cerebral 
physiology. Nevertheless, promising preliminary 
findings should be interpreted cautiously. The current 
evidence does not yet establish TPS as a definitive 
treatment for neurodegenerative or neurological 
diseases 

Future large-scale clinical trials, standardized 
treatment protocols, longer follow-up periods, and 
deeper investigation of underlying biological 
mechanisms will be essential. If these studies confirm 
meaningful and durable clinical benefits, TPS could 
become an important component of personalized, non-
invasive approaches to neurological rehabilitation and 
brain health. 
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