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INTRODUCTION 

Fibromyalgia syndrome (FM) is a common chronic 

musculoskeletal disorder characterized by the presence of 

widespread pain and multiple tender points on physical 

examination Other important accompanying symptoms of FM are 

fatigue, sleep disturbance, psychological distress, and cognitive 

disturbance (Clauw, 2014). 

Several factors are associated with the pathophysiology of 

FMS, but the causal relationship is still unclear. This includes 

alterations of central pain pathways, hyporeactivity of the 

hypothalamus-pituitary-adrenal axis, increased systemic pro-

inflammatory, and reduced anti-inflammatory cytokine profiles, 

and disturbance in the dopaminergic and serotonergic system 

(McBeth et al., 2007). 

The treatment recommendations were classified as non- 

pharmacological therapies, pharmacological treatments, and 

complementary non-pharmacological therapies (Macfarlane et 

al., 2017). 

Drug combinations may be administered in FM patients, 

who do not respond to monotherapy, under careful observation 

and with consideration of the adverse effects and majority of 

patients recommended to use combination of both 

pharmacological and non-pharmacological therapies 

(Macfarlane et al., 2017). 
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Non-pharmacological therapies include patient education, 

exercises, physical therapy modalities, hydrotherapy, and 

Cognitive-behavioral therapy (CBT) (Nuesch et al., 2013). 

New alternative therapies have been advanced in latest years, 

one of these new treatments is noninvasive brain stimulation 

involving transcranial direct current stimulation (tDCS) and 

transcranial magnetic stimulation (TMS) (Castillo et al., 2016). 

Transcranial direct current stimulation (tDCS) is the 

application of weak electrical currents (1–2 mA) to modify the 

activity of neurons in the brain. Neuronal firing differs according 

to the pole located near the cell body and it increases when the 

positive pole (anode) is located near it and inhibited when 

cathode stimulation is applied (Nitsche et al., 2008). 

The suggested mechanisms of neurophysiological effects 

induced by tDCS include improvements in regional cerebral 

blood flow (rCBF), facilitation of synaptic efficacy and 

expression of neurotrophic factors (Fritsch et al., 2010). 

TMS is a non-invasive brain stimulation technique that 

uses changes in magnetic felids to increase or decrease neuronal 

activity and Its application is delivered through a magnetic coil 

placed over the head that transforms electrical current into a 

magnetic field, which can be focalized to different areas of the 

brain (Lefaucheur et al., 2014). 

The rapidly changing magnetic field travels across the 

scalp and skull and induces an electric field within the brain 
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Therefore, induces current to flow in the brain by creating a 

transmembrane potential and depolarizes underlying superficial 

neurons, which then induces electrical currents in the brain 

(Horvath et al., 2014). 

The effects of TMS can be acute, intermediate or 

prolonged depending on the mode of stimulation and area 

stimulated (Amit et al., 2018). 

Repeated low frequency stimulation of a single neuron in 

culture produces long-lasting inhibition of cell communication 

while high frequency stimulation can improve communication 

so we can consider low frequencies (≤1 Hz) can induce neuronal 

inhibitory function, whereas high frequencies (≥5 Hz) are 

typically associated with increased cortical excitability (Alberto 

et al., 2018). 

A systematic review of the transcranial electric 

stimulation (tES) studies on treatment of FM showed that anodal 

tDCS of motor cortex, that represent the most studied stimulation 

target, is able to induce significant therapeutic effects on pain 

measures and/or life quality in FMS patients, as compared to 

placebo sham tDCS (Brighina et al., 2019). 

It was also found in a Systematic review which evaluated 

the pain reduction effect of rTMS in chronic pain a significant 

decrease in fibromyalgia pain (Hamid et al., 2019). 
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AIM OF THE WORK 

The aim of the study is to assess the effect of tDCS and 

rTMS stimulation as Non-invasive brain stimulation techniques 

in the rehabilitation of 1ry fibromyalgia in order to recommend 

the best line of rehabilitation. 


