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ABSTRACT

Restless legs syndrome (RLS) is a common sensorimotor neurological disorder that sig-
nificantly disrupts sleep and is associated with an increased risk of chronic noncom-
municable diseases. RLS is considered a common movement disorder, occurring ap-
proximately 50 % more frequently in women and in individuals of European descent.
The etiology of the disease remains unknown. The pathophysiology of RLS is also not
fully understood. Dopaminergic dysfunction is a key feature of RLS. Since its discovery,
the role of iron deficiency has been emphasized, not iron levels in the peripheral blood,
but rather its concentration in the central nervous system. The hyperdopaminergic
state in RLS can lead to decreased endogenous opioid levels, which may contribute
to impaired sensory processing. Overexpression of the estrogen signaling pathway
has been confirmed in patients with RLS. RLS is characterized by an uncontrollable
and distressing urge to move the legs and other body parts, often accompanied by un-
pleasant and irritating sensations. Symptoms often appear or worsen in the evening
and at night and are relieved by voluntary movement. Currently, the diagnosis of RLS
is based on the clinical picture, and therefore criteria have been developed for a more
objective diagnosis. Non-pharmacological treatments include sleep hygiene, moder-
ate-intensity exercise, yoga, leg massage, progressive compression devices for the lower
extremity muscles, and avoiding factors that aggravate RLS. The development of new
medications for the treatment of RLS has been somewhat delayed due to a limited
understanding of its pathophysiology. Dopaminergic agonists, a26 calcium channel
ligands, and opioids are used in the treatment of RLS. The disorder is under-recognized
by physicians and often remains undiagnosed. RLS is a treatable disease, but the risk
of augmentation during drug therapy makes it necessary to develop effective non-drug
treatment methods.
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PE3IOME

CuHOpom 6ecnokoliHbix Hoe (CBH) — pacnpocmpaHeHHoe ceHCOMOMOPHOe Hespo-
J102uyecKoe pdccmpolicmeo, Komopoe 3Ha4umesibHO Hapyuidem COH U C8A3aH C NO-
8bIUIEHHbIM PUCKOM XPOHUYECKUX HeUHMeKYUOHHbIX 3abonesaHul. CbH caumaemcsa
pacnpocmpaHeHHbIM 08U2aMesbHbIM PaccmpolcmaoM, scmpeddemcs NpUMepHO
Ha 50 % yauje y XeHWUH, a Makxe y Juy esponelickozo NPoUCXoX0eHUs. Smuoso2us
3abonegaHus 00 cux nop He ycmaHoseHa. [lamogusuonozus CbH makxe 0o KoHYa
He u3yyeHa. [JopamuHepaudeckas OUCYHKUYUA A8/19emca K/lo4esbiM NPU3HAKOM
CBH. C camozo omkpeimusa 3a6onegaHus ocobo 8bidenanu posib deuyuma xenesa,
HO He e20 co0epxdaHue 8 hepugepudeckol Kposu, a UMeHHO KoHUeHmpayus e LJHC.
Mpu CBH mMo2ym cHUXambcsA ypO8HU 3HOO2EHHbIX ONUOUO08, YMO MOoXem cnocob-
CMeosame HapyuieHut obpabomku CeHCOpHbIX cmumynos. ¥ nayueHmos ¢ CbH
noomeepounu u3bblIMOYHYI 3KCNPeccuro CUzHAIbHo20 nymu 3cmpoeeHd. CbH xa-
pakmepusyemca HeKOHMPOJIUPYeMbIM U My4YUmesibHbIM XesaHuem 08u2dme HO-
2aMu u Opy2umMu 4acmsaMU meJsid, U OHO 4dcmo conposoxo0demcs HenpusmHbiMu
U pasopaxarouumu owyweHuamu. Cumnmomel Yauwje nosenawomcsa 1ubo ycunusea-
I0OMCcs 8 8eyepHee U HOYHOe 8peMs, U yMeHbWAdomcs npu NPoU380J1bHbIX 08UXKEHUSIX.
B Hacmosuwee spems duazHocmuka CbH ocHogblisaemcs Ha KUHUYeCKoU KapmuHe,
8 C8A3U YeM bblu pazpabomaHsl Kpumepuu 071 6oiee 06veKMUBHOU NOCMAHOBKU
OouazHo3a. K HemeOuKameHMO3HbIM MemooaMm JiedeHUs OmHoCcAMCA: gusuyeckue
YNpaxHeHus ymepeHHOU UHMeHCcUsHOoCMU, (ioed, MACCaX My, Hoe, ycmpolicmea
0219 nocsiedosamesibHOU KOMNpeccuu Mbll HUXHUX KOHeYHocmel, u3bezaHue
npuduH, ycyeybnsawouwux CbH, 2ueueHa cHa. Pazpabomka HOBbIX JeKapCmMeeHHbIX
npenapamoe 0514 nedeHus CbH HEB803MOXHA U3-3a 02pAHUYEHHO20 NOHUMAHUS €20
namogpusuonoauu. B neueHuu C5H ucnons3yromcs dopamuHepeuyeckue azoHUCMel,
Nu2aHobl a26 Kanbyuesbix KAHAI08 U onNUOUOdbl. Bpayu HedocmamoyHo oceedomJie-
Hbl 0 OHHOM 3a60/1e8aHUU, OHO Yacmo ocmaemcs He duazHocmupyemeim. CHH sg-
igemca KypabesibHbIM 3a60/1e8aHUeM, HO pUCK pd3sumus dyeMeHmayuu Ha ¢hoHe
JekapcmeeHHol mepanuu 0esiaem Heobxo0uMoU paspabomky 3¢hgheKmusHbIx Heme-
OUKAMEHMO3HbIX MeMOo008 JieyeHUs.

Knrouesole cnoea: cuHOpom 6ecnokoliHbix Ho2, 00GaMUH, TU2aHObl A28 Kasbyuesbix
KAHAn08, Xee3o, 2eHemukKa

Ana yntuposaHua: Magaesa U.M., MbiTkuHa A.A. CUHLPOM 6€CNOKOMHbIX HOT: 0630p Nn-
Tepatypbl. Acta biomedica scientifica. 2026; 11(3): 79-87. doi: 10.29413/ABS.2026-11.3.10

80



INTRODUCTION

Restless legs syndrome (RLS) is a common sensorim-
otor neurological disorder characterized by discomfort
in the lower extremities, occurring especially at night.
People with RLS often experience an uncontrollable
and distressing urge to move their legs in order to re-
lieve the unpleasant sensation [1, 2].

It is a well-known fact that sleep disturbances are
linked to an increased risk of cardiovascular diseases,
diabetes mellitus, acute cerebrovascular accident, de-
pression, and anxiety. The experience from the Irkutsk
Sleep Medicine Center and the Laboratory of Som-
nology and Neurophysiology at the Scientific Center
for Family Health and Human Reproduction Problems
has convincingly shown that various sleep disorders
significantly reduce quality of life and can lead to pre-
mature aging [3-5]. However, among all sleep disor-
ders, RLS remains the least studied pathology, requir-
ing close attention from sleep specialists, neurologists,
and geriatricians.

Therefore, RLS constitutes a significant clinical con-
cern and a public health challenge that necessitates
enhanced awareness, improved diagnostic approach-
es, and more effective and accessible treatment mo-
dalities to mitigate its widespread impact on patients
and the healthcare system.

AIM

To systematize the current data on the pathophys-
iology and treatment of RLS published over the past 5
years.

We conducted a review of contemporary Russian
and international literature on restless legs syndrome.
The following databases were used: eLibrary.ru, Scopus,
PubMed, and Google Scholar. A search was performed
using the keywords: restless legs syndrome, sleep, fer-
ritin, and dopamine. Selection criteria included publi-
cation dates (2021-2026) and relevance to the subject
matter of the literature review. Following a thorough
verification of source credibility, 33 articles were cho-
sen for citation in this study. Two additional articles
from 2015 and 2018 were incorporated due to their
practical significance in terms of treatment methods
described therein.

This syndrome was first described by English physi-
cian Thomas Willis in 1685, but it was not until 1945 that
Karl Ekbom defined the clinical characteristics of RLS
and established it as a distinct nosological entity [6].

Epidemiology

RLS is considered the most common movement dis-
order, affecting up to 10 % of older adults (60-74 years
old according to the World Health Organization’s clas-
sification) and 20 % of those aged 80 years and over.
It can also occur in children, although diagnosis in this
age group can be challenging and reliable prevalence
estimates cannot be reliably estimated. In adults, RLS
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occurs approximately 50 % more frequently in women
and in individuals of European descent [7].

Etiology

The etiology of the disease remains unknown [8].
Traditionally, RLS has been divided into primary (idio-
pathic) and secondary (comorbid) forms [9]. Howev-
er, recent genetic data have challenged the concept
of these two distinct conditions, as RLS may be inde-
pendent or associated with other medical conditions.
RLS may occur independently, most often at a young
age, or in combination with comorbid conditions such
as cardiovascular diseases, diabetes, or arterial hyper-
tension, making accurate diagnosis challenging [10].

Genetic factors play a significant role in RLS. Twin
studies and family aggregation analyses have estimated
the heritability of RLS to range between 54 % and 69.4 %.
Genome-wide association studies have identified risk
alleles for RLS in five specific genomic regions, includ-
ing MEIS1, BTBD9, PTPRD, MAP2k/SKOR1, and TOX3/
BC034767, as well as in an intergenic region on chro-
mosome 2 (rs6747972) [11]. The non-coding region
of MEIS1 represents one of the strongest genetic asso-
ciations, and it is part of a regulatory network involved
in iron metabolism. The precise function of this protein
in the biological pathway of RLS is yet to be established.
This gene is highly expressed in dopaminergic neurons
of the substantia nigra, which suggests a role in move-
ment. However, its exact function in dopaminergic cells
remains unknown [1].

The most common comorbid conditions that are
associated with RLS include uremia, anxiety-depressive
disorders, iron deficiency anemia, vitamin B12 and folic
acid deficiencies, Parkinson’s disease, polyneuropathy,
thyroid disorders, rheumatoid arthritis, fibromyalgia,
chronic venous insufficiency, and multiple sclerosis [9].
A high prevalence of RLS has been reported in patients
with migraines. Pregnancy, particularly during the third
trimester, is a physiological condition that is distinctly
associated with the development of RLS [11]. A number
of antidepressant and antipsychotic medications may
potentially induce or exacerbate RLS symptom:s.

Pathogenesis

The pathophysiology of RLS is not fully under-
stood. However, several theories have been proposed.
Dopaminergic dysfunction is a key feature of RLS,
but it is not simply a lack of dopaminergic substanc-
es in the central nervous system (CNS) [12]. Dopamine
levels in the cerebrospinal fluid (CSF) of RLS patients
do not differ from those of a control group. However,
a decrease in the activity of tyrosine hydroxylase, which
is involved in dopamine synthesis, and its metabolites
orthomethyldopamine and homovanillic acid has been
observed.

Dysfunction of the locus coeruleus is associated
with RLS, where hyperactivity of the noradrenergic
system may contribute to motor restlessness. Stress-in-
duced increased activity of the locus coeruleus may con-
tribute to sleep disturbances. Furthermore, increased
noradrenergic activity originating from the locus



coeruleus may exert a regulatory effect on the function-
al activity of dopaminergic neurons.

Single nucleotide polymorphisms in the gene that
encodes dopamine-f3-hydroxylase may contribute
to the development of RLS by altering enzyme activity.
This enzyme limits dopamine production by converting
it into norepinephrine. It is expressed in noradrenergic
cells in the locus coeruleus, postganglionic sympathetic
fibers, chromaffin cells in the adrenal medulla, and epi-
nephrine neurons. Dopamine-f-hydroxylase is a critical
enzyme in the biosynthesis of catecholamines, which
are important for neurotransmission in the adrenergic
sympathetic nervous system. As a result of single nucle-
otide polymorphisms in the dopamine-B-hydroxylase
gene, enzyme activity is altered, leading to reduced do-
pamine concentrations in the brain [13].

Since the discovery of the disease, particular em-
phasis has been placed on the significance of iron defi-
ciency, not only in peripheral blood, but also in the CNS.
It is known that iron is a co-factor for enzymes involved
in the synthesis of dopamine and glutamate, and plays
a role in regulating their receptors. Impaired iron trans-
port to critical neurons can lead to subsequent local hy-
poxia and myelin loss [9]. Brain iron deficiency has been
identified in neuropathological samples and on magnet-
ic resonance imaging (MRI), primarily affecting the sub-
stantia nigra and to a lesser extent the putamen, cau-
date nucleus, and thalamus. Patients with normal serum
ferritin levels have been found to have decreased ferri-
tin levels in CSF [11]. In the cerebral vessels of RLS pa-
tients, elevated levels of hypoxia-inducible factor-1a
in neurons of the substantia nigra have been observed,
as well as increased levels of hypoxia-inducible fac-
tor-1a and vascular endothelial growth factor [12].
It is believed that the hypoxic pathway caused by iron
deficiency in the brain disrupts dopamine metabolism
activating an enzymatic cascade, with possible involve-
ment of nitric oxide and adenosine. This, in turn, induc-
es transcriptional processes that lead to increased do-
pamine synthesis [11].

Patients with RLS exhibit a reduction in the overall
volume of the thalamus and specific thalamic nuclei,
such as the inferior pulvinar, ventral posterolateral,
and medial ventral nuclei. There have also been changes
in the intrinsic network of the thalamus. These thalamic
alterations were observed in patients who had not been
treated with medication. In patients who were receiv-
ing medication, the overall thalamic volume, thalamic
nuclei volumes, and intrinsic thalamic network did not
differ from healthy individuals. These changes could
be related to the pathophysiology of RLS, but a direct
causal relationship has not yet been established.

Serum vitamin D levels were significantly lower
in RLS patients compared to the control group, both
in primary and secondary RLS, and were positively cor-
related with disease severity. However, vitamin D admin-
istration did not improve the condition of RLS patients.
Expression of the vitamin D3 receptor protein has been
demonstrated in midbrain dopamine neurons and their
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target striatal neurons. Vitamin D enhances the expres-
sion of tyrosine hydroxylase, a rate-limiting enzyme
for dopamine synthesis in brain tissue. This enzyme
converts tyrosine into dopamine. The involvement of in-
creased expression of this enzyme in RLS pathogenesis
has been previously noted [14].

Although opioids have demonstrated efficacy
in treating RLS, the role of the endogenous opioid sys-
tem in RLS pathophysiology remains understudied [15].
Reduced levels of the endogenous opioid B-endorphin
in post-mortem brain tissue from RLS patients, as well
as in recent CSF studies, may provide support for the ra-
tionale behind using opioids in the treatment of RLS [16].

Excessive estrogen levels also affect dopamine
and glutamate signaling. Elevated expression of the es-
trogen signaling pathway has been observed in patients
with RLS. During the third trimester of pregnancy, estro-
gen levels reach their peak in the plasma, which may
contribute to RLS, though the precise underlying mech-
anisms remain unclear [11].

Since RLS symptoms are most prominent
in the evening and nighttime, the relationship between
RLS and circadian rhythms has been extensively re-
searched. Melatonin levels have been linked to worsen-
ing RLS symptoms [12]. The onset of melatonin secretion
coincides with the nocturnal worsening of symptoms
in RLS patients, and salivary melatonin levels peak ap-
proximately 2 hours prior to the peak intensity of sen-
sory or motor symptoms. Furthermore, melatonin fa-
cilitates peripheral vasodilation, leading to a decrease
in body temperature, which also correlates with the on-
set of RLS. However, the administration of exogenous
melatonin significantly worsens motor symptoms
in RLS patients [17]. Shift work is considered a risk fac-
tor for RLS due to forced disruption of natural circadian
rhythms [15].

Reduced activity of circadian genes may lead to ex-
cessive expression of ferroptosis, causing intracellular
dysregulation of iron metabolism, neuronal damage,
and dopaminergic dysfunction.

These mechanisms are not independent of each
other and may act synergistically: iron deficiency leads
to altered dopamine synthesis and oxidative stress,
which is further exacerbated by excitatory neurotrans-
mission and immune system activation.

Clinical Features

RLS is characterized by an uncontrollable and dis-
tressing urge to move the legs and other body parts,
often accompanied by uncomfortable and irritating
sensations. These symptoms typically occur or worsen
during the evening and night, and are relieved by vol-
untary movement [18]. Patients typically describe these
sensations as itchiness, tightness, tension, twitches,
burning, spasms, pulling, or pulsing, and less frequently
as pain [8].

Although RLS primarily affects the lower extrem-
ities, it has also been reported in other body regions,
such as the mouth, neck, upper limbs, face, abdomen,
and genitals [12].



Patients with RLS exhibit shortened sleep, increased
sleep fragmentation, and more pronounced respiratory
disturbances and limb movements during sleep, com-
pared to healthy individuals.

Pain and sleep arousal symptoms are more prev-
alent in women, while motor symptoms (both self-re-
ported and detected as periodic limb movements
on polysomnography) are more common among men.
In contrast, women with RLS tend to experience more
severe sleep disturbances and depressive moods,
while men with RLS are at a higher risk for comorbid
conditions such as hypertension and cardiovascular
disease [19].

RLS is more prevalent in patients with other condi-
tions, such as irritable bowel syndrome, chronic fatigue,
and chronic pain in the muscles and back. Patients
with RLS exhibit increased sensitivity to physical sensa-
tions and often experience high levels of anger and anx-
iety. Individuals with moderate to severe RLS may also
experience suicidal thoughts and attempts, which
is a factor that should be considered when determining
the treatment plan for RLS. These factors, influencing
the course of the disease, are often overlooked [20].

Sleep disturbances associated with RLS can lead
to daytime consequences, such as low mood, irritability,
forgetfulness, difficulty concentrating and also increase
the risk of chronic non-communicable diseases [18].

The frequency and severity of RLS symptoms have
direct clinical significance for treatment selection.
Based on these factors, RLS can be classified into: inter-
mittent RLS - symptoms that are bothersome enough
to warrant treatment, but occur less than twice a week
on average; chronic RLS - moderately or severely both-
ersome symptoms that occur at least twice a week
and require daily treatment; refractory RLS - symptoms
that do not respond to first-line monotherapy due
to incomplete or reduced efficacy, intolerable adverse
effects, or development of augmentation [12]. Aug-
mentation refers to an iatrogenic worsening of RLS
symptoms, characterized by earlier onset in the after-
noon compared to before treatment, spread to the up-
perlimbs, and shorter latency to symptom onset during
rest periods.

Diagnosis

Diagnosis of RLS is typically made in primary care
settings, but the variability of symptoms and their se-
verity, including at the time of treatment initiation,
make RLS a challenging condition to diagnose and treat.
This can lead to under- or over-diagnosis, as some
of the symptoms are nonspecific and may be indicative
of other conditions.

Currently, the diagnosis of RLS is based on the clin-
ical presentation. Therefore, in 1995, diagnostic criteria
were developed to provide a more objective basis for di-
agnosis. These criteria were revised in 2003 and again
in 2012 to improve diagnostic specificity. The most re-
cent update, from 2012, includes the following diagnos-
tic criteria for RLS established by the International RLS
Study Group (IRLSSG) [21]:
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- An urge to move the legs, which is usually accom-
panied by unpleasant sensations, although this is not
always the case.

- Symptoms that begin or become worse during
periods of rest or inactivity, such as when lying down
or sitting.

- Symptoms that are partially or totally relieved
by movement, such as walking or stretching, at least
as long as the activity continues.

- Symptoms that occur or worsen only in the eve-
ning or at night compared to daytime.

The presence of these symptoms cannot be ex-
plained solely by other medical or behavioral conditions
(e.g., myalgia, venous stasis, leg edema, arthritis, leg
cramps, discomfort in certain positions, habitual foot
tapping).

The diagnosis of RLS can be challenging in certain
age groups, particularly children and the elderly. In chil-
dren, itis essential to rely on the child’s own description,
as they often use expressions such as “want to move”
or “need to kick” to describe their urge to move their
legs [11].

Imaging techniques are essential tools for diagnos-
ing and comprehending RLS. Brain MRI has revealed
a reduction in white matter volume within the cor-
pus callosum, anterior cingulate gyrus, and precentral
gyrus, suggesting structural changes such as myelin
sheath degradation. MRI data also allow for the quan-
tification of non-heme iron accumulation in the brain
using sequences that are sensitive to tissue magnetic
susceptibility. These data indicate decreased iron levels
in the midbrain, which correlate with RLS severity [9].

Functional MRI has revealed abnormal activation
in various areas of the sensorimotor and limbic sys-
tems, suggesting that these regions may play a role
in the pathogenesis of RLS [22].

Polysomnography (PSG) is the gold standard
for the objective assessment of sleep quantity
and quality. It provides quantitative sleep parameters
that allow clinicians to differentiate between sleep
phases and stages. It is not mandatory for RLS diagnosis
but can be useful, since detection of increased periodic
limb movements during sleep is a supportive criterion
for RLS. PSG can also identify significant objective sleep
abnormalities, such as prolonged sleep onset latency
and an increased arousal index [23]. In women with RLS,
there is significantly less N1 sleep and more N3 sleep
compared to men. Men are thought to have higher rates
of periodic limb movements during sleep, and subse-
quent microarousals, followed by N1 sleep, while wom-
en have more N3 sleep. However, although women had
more N3 sleep, they were less satisfied with their sleep
than men, indicating that women perceive RLS symp-
toms as more distressing than men [24].

Laboratory tests to confirm the diagnosis of RLS are
even less specific and provide insufficient information.
Extensive research is ongoing to identify effective bio-
markers for RLS. Twenty-four potential N-glycan bio-
markers have been identified, which show significant



differences from a control group [21]. RLS and N-glycans
are closely related to immunology and inflammation,
but currently there is not enough evidence to support
the use of N-glycans for clinical diagnosis of RLS.

Treatment

Pharmacological Methods

The development of novel drugs for RLS treatment
has been slightly delayed due to a lack of complete un-
derstanding of its pathophysiology. Nevertheless, sev-
eral groups of drugs with distinct modes of action have
shown efficacy [16].

RLS treatment should be initiated daily when symp-
toms become significant, i.e.,, when they significant-
ly affect quality of life. This is particularly important
in chronic cases. For intermittent RLS, treatment may
be given episodically [11].

Dopamine agonists have long been considered
the first-line treatment for RLS, but their use is limited
by adverse effects.

One of the most significant challenges in manag-
ing RLS with dopamine agonist therapy is the occur-
rence of a paradoxical worsening of symptoms. Pa-
tients initially respond well to dopamine agonists,
but as treatment progresses, symptoms may worsen.
This phenomenon, known as augmentation, was first
reported by R. Allen and C. Earley in 1996 among pa-
tients treated with levodopa. Augmentation manifests
itself as an increase in the severity of clinical symptoms,
an earlier onset of symptoms (either during the day
or in the early evening), involvement of additional body
parts, and a reduction in the duration of effect of do-
pamine agonist medications. Augmentation may also
occur with drugs from other classes, although it is less
common [9]. The pathophysiology of augmentation
is unclear and complex. However, it is believed that
overstimulation of dopamine receptors leading to neu-
roplastic changes is a major contributing factor. Risk
factors for augmentation therapy include long duration
of disease, a history of smoking, current smoking, high
levels of smoking, alexithymia, higher scores on the RLS
severity scale, symptoms of impulse control disorders,
and higher doses of dopamine agonist medications
[25]. Despite the development of augmentation, dopa-
mine agonist medication has been shown to be effec-
tive in managing the increases in heart rate and blood
pressure that are associated with periodic limb move-
ment disorder during sleep, a condition that can lead
to cardiovascular disease. Additionally, women may ex-
perience a more acute response to dopamine agonist
therapy than men, possibly due to differences in the ex-
pression of dopamine receptor genes in the CNS.

However, in order to prevent the development
of this undesirable effect (augmentation), it has recent-
ly been recommended that pharmacological treatment
should begin with the use of a26 calcium channel li-
gands, such as pregabalin, gabapentin, and gabapentin
enacarbil. These agents are considered to be as effec-
tive as dopamine agonists, but they have a significantly
lower risk of causing augmentation [6]. The mechanism
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of their action is believed to involve reducing glutamate
release. a26 calcium channel ligands have shown prom-
ising results in reducing hyperexcitability, hyperactivity,
and improving deep sleep in RLS patients. There is ev-
idence suggesting that the rate of visits to emergency
departments or hospitalizations due to mental health
issues was higher among patients who started treat-
ment with gabapentinoids compared to those who be-
gan treatment with dopaminergic medications; howev-
er, there was no statistically significant increase in risk
associated with the use of gabapentinoids [26].

Opioid analgesics can be effective in treating RLS,
but they should be used with caution due to their po-
tential risk of dependency. It is recommended to start
with opioid drugs with lower potency and then gradu-
ally increase the dosage if necessary [23].

In the case of refractory RLS, a sequential mono-
therapy approach using different drug classes (e.g., 026
calcium channel ligands, dopaminergic agents, opioids,
etc.) should be considered. In cases where augmenta-
tion is required, it may be beneficial to reduce the dose
and/or completely withdraw dopaminergic medica-
tions, although this may be difficult to achieve without
the addition of “rescue” or transitional therapies using
drugs from other classes, such as a26 calcium channel
ligands or opioids.

Non-Pharmacological Methods

Non-pharmacological treatment methods in-
clude: moderate-intensity physical activity, yoga, low-
er limb muscle massage, sequential compression de-
vices for the lower limb muscles, peripheral peroneal
nerve stimulation, transcranial magnetic stimulation,
and transcranial direct current stimulation. Additionally,
itis recommended to avoid factors that may exacerbate
RLS, such as alcohol, caffeine, nicotine, and certain an-
tidepressants. Sleep hygiene should also be maintained
[27-30].

Physical exercise is a promising non-pharmacolog-
ical treatment for RLS, but high-intensity exercise may
in some cases worsen the condition. There is variability
in the individual response to exercise, with some people
experiencing symptom improvement and others expe-
riencing worsening after exercise. In studies conducted,
participants noted that morning exercise generally al-
leviated symptoms, whereas evening physical activity
tended to exacerbate them. In mild cases of RLS, people
with secondary forms and those with a lower body mass
index appear to find physical exercise more effective
for relief [2].

Over the years, several non-invasive devices have
been developed, including those that provide vibra-
tional or compressive stimulation to the legs. However,
none of these devices have yet been proven effective
in a randomized, placebo-controlled trial [31].

Peripheral peroneal nerve stimulation is a non-phar-
macological treatment for moderate-to-severe RLS that
does not respond to drug therapy. It involves the use
of a bilateral wearable device that applies high-fre-
quency electrical stimulation to the peroneal nerve.



This stimulation activates a therapeutic mechanism,
reducing discomfort during sleep and improving sleep
quality. This treatment method has been shown to re-
duce RLS symptoms as an adjunct to other treatments
or as a monotherapy [28].

Transcranial magnetic stimulation is a technique
that alters cortical excitability and has been suggested
as an effective treatment for conditions related to hy-
per- or hypo-excitability in the brain. This technique can
significantly alleviate motor symptoms, sleep distur-
bances, and anxiety in patients with RLS [29].

Superficial application of heat and cold involves
exposing the skin and underlying tissues to different
temperatures in order to alter their temperature. This
therapeutic method is based on superficial techniques
that use conduction or convection mechanisms. The ap-
plication of heat improves blood circulation by promot-
ing the delivery of nutrients and oxygen to cells. Con-
versely, cold application enhances the production
of white blood cells, reduces the levels of histamine,
and strengthens the body’s immune response. There
is some evidence to suggest that this technique also has
antioxidant effects and influences plasma norepineph-
rine levels, which may lead to increased neurotransmit-
ter activity [32].

Massage has been shown to be beneficial for pa-
tients’ well-being, both physically and psychological-
ly. On the one hand, it can relieve tension in the skin
and muscles, improving blood circulation and boosting
the immune system. This, in turn, can lead to a sense
of relaxation and contentment. However, despite
the common use of massage therapy in patients
with RLS, its effectiveness in treating this condition re-
mains a topic of debate [33].

Patients with RLS may require iron replacement ther-
apy, either through increased intake of iron-rich foods
or initiation of oral or intravenous iron therapy, if blood
ferritin levels are below 75 ng/mL or transferrin satura-
tion is < 20 %. Moreover, studies conducted on RLS pa-
tients have shown that intravenous iron therapy is ef-
fective for RLS patients who do not have iron overload,
with serum ferritin levels ranging from 100-300 ug/L.
These data challenge current recommendations and sug-
gest that intravenous iron administration could be con-
sidered for a wider range of RLS patients [15].

Several treatment strategies may need to be imple-
mented simultaneously, including pharmacogenomic
testing, strategies to improve treatment adherence, op-
timization of drug therapy, cognitive-behavioral thera-
py for insomnia, and management of concurrent chron-
ic conditions [12].

CONCLUSION

Restless legs syndrome is a common neurolog-
ical disorder that significantly affects quality of life
and is a complex condition that remains inadequately
understood from a therapeutic standpoint.
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The significance of timely diagnosis and effective
management is emphasized by studies examining
the associations between RLS and somatic and psycho-
logical disorders.

At present, there are no established laboratory
or instrumental diagnostic methods that can confirm
a diagnosis of RLS. Diagnosis is currently based solely
on clinical criteria, such as patient complaints and med-
ical history, which may be insufficient, especially when
dealing with pediatric and geriatric patients.

Due to the contraindications of most RLS medica-
tions during pregnancy and breastfeeding, further re-
search into non-pharmacological treatments is needed.

Available pharmacological treatment options for RLS
appear to be insufficient, and there is a need for further
research into the pathophysiology of RLS in order to de-
velop more effective therapies. Additionally, increased
public awareness about RLS is also necessary.

Reducing RLS symptoms through medication
and creating a calm sleeping environment meets psy-
chological needs. Controlling RLS symptoms, engaging
in activities, having trust in treatment, and receiving so-
cial support contribute to a high quality of life. A holis-
tic and patient-centered approach that addresses phys-
iological, psychological, and social aspects can help
healthcare professionals provide comprehensive care
for patients with RLS.

Analysis of the literature over recent years suggests
that RLS is a manageable condition, but the risk of aug-
mentation during drug therapy necessitates the devel-
opment of effective non-pharmacological treatment
methods.
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