
Treatment of restless legs syndrome
Tratamento da síndrome das pernas inquietas

Abst rac t

Objective: Restless legs syndrome is a neurological disorder characterized by a desire to move limbs, which is usually only
present or worsens during rest or at night. The objective of this article was to review the available literature about pharmacological
treatment for this disorder. Method: A search of recent literature was undertaken on online databases (Medline, Pubmed, Scielo
and Lilacs). Results: 502 articles were retrieved, of which 30 were selected. Dopaminergic agents, anticonvulsants, opioids,
benzodiazepines, zolpidem, entacapone and ketamine were all effective on the restless legs syndrome treatment. One study
showed that iron was not effective. Conclusions: Based on few double-blind, randomized, controlled trials, it seems that the
best options to treat restless legs syndrome patients are gabapentin and L-dopa associated to its sustained release formulation.
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Resumo

Objetivo: A síndrome das pernas inquietas é um transtorno neurológico caracterizado por um desejo incontrolável de mover os
membros, que comumente está somente presente ou piora ao descanso ou à noite. O objetivo do trabalho foi a revisão da
literatura disponível sobre o tratamento farmacológico para a síndrome das pernas inquietas. Método: Pesquisa da literatura
recente realizada em bases de dados eletrônicas (Medline, Pubmed, Scielo e Lilacs). Resultados: Quinhentos e dois artigos
foram encontrados, dos quais 30 foram selecionados. Os agentes dopaminérgicos, os anticonvulsantes, os opióides, os
benzodiazepínicos, o zolpidem, o entacapone e a ketamina foram eficazes no tratamento da síndrome das pernas inquietas. Um
estudo mostrou que o ferro não foi eficaz. Conclusões: Baseado nos poucos estudos duplo-cegos, randomizados e controlados,
parece que as melhores opções para tratar os pacientes com síndrome das pernas inquietas são a gabapentina e L-dopa
associada à sua formulação de liberação lenta.

Descritores: Síndrome das pernas inquietas; Parassonias; Transtornos do sono; Tratamento; Literatura de revisão
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I n t r oduc t i on

Restless legs syndrome (RLS) is a classical neurological

ailment which has components of both sleep and movement

disorders.1 It can present a wide range of symptoms mostly

sensorial. These include unpleasant sensations in the lower

limbs which cause an urge to move one’s legs. These symptoms

are not necessarily painful but distressing. They are described

as sensations such as ‘creeping’, ‘crawling’, ‘tingling’, ‘burning’,

‘cramping’, ‘itching’, ‘electric chocks’, ‘stinging’, ‘tension’ or

‘discomfort’ in the lower limbs between the ankle and the

knee. Occasionally it involves the whole limb or only its upper

part.2-3 Commonly, the symptoms only occur during rest, usually

when lying down or sitting. They worsen during the evening

or at night, making it difficult to initiate or maintain sleep.4

RLS is frequently described as one of the most common

undiagnosed diseases.1 It is not an uncommon condition, but

it is often misdiagnosed or even not diagnosed, primarily

because the patients do not seek medical attention or their

symptoms are erroneously thought to be caused by anxiety or

stress.3 Several studies show ranges of 4-15%, increasing

with age,5 with a slightly higher incidence in women.1 Two

studies based on an elderly population found values ranging

from 0.6% to 9.8%.6-7 Avai lable data concerning the

prevalence of RLS in pregnancy range from 11 up to 33%.8

In patients with end-stage renal disease the prevalence of RLS

is 20-40%.9 More than two thirds of RLS-affected patients

report a positive family history.10

The pathogenesis of RLS is unknown, but there is little doubt

that it results from an abnormal functioning of dopamine

metabolism in the nervous system.11 There are two kinds of

RLS: idiopathic/primary and symptomatic/secondary. The

idiopathic form seems to be related to family history.12 The

secondary form is related to certain medical conditions, such

as iron deficiency, uremia, pregnancy, hypothyroidism, diabe-

tes, rheumatoid arthritis and leg varicosities.13-14

The severity of the disturbance varies over the course of

several weeks, as well as during the night, provoking

instantaneous awakening and making it difficult to return to

sleep.4 Periodic limb movements during sleep (PLMS) are often

associated with RLS. It is defined as a repetitive, periodic flexing

of lower limb joints, e.g. hip, knee or ankle, and a stereotypical

Babinsky-like flexing of the legs with extension of the foot and

toe for periods of 0.5-5.0 seconds, at intervals of 5-90

seconds.2,13 PLMS can represent the continuation of the RLS

during sleep, but they are di f ferent enti t ies.4 Studies

demonstrated PLMS in 80-100% of the patients with RLS.

However, the absence of PLMS does not exclude RLS. PLMS

are also present in 20-40% of the elderly population, the

majority of whom do not report RLS symptoms.3

The treatment of RLS is symptomatic, not curative. It can be

non-pharmacological  and pharmacological .  The non-

pharmacological treatment is first based on avoiding substances

which can provoke or exacerbate RLS symptoms, such as

caffeine, nicotine and alcohol.11,13 On secondary RLS cases,

the treatment should be aetiological (for example: kidney

transplantat ion in end-stage renal disease).11 For

pharmacological treatment, there currently are several

substances available such as dopaminergic agents, opioids,

benzodiazepines, anticonvulsants, iron, adenosine, adrenergic

drugs, magnesium and others. Nevertheless, these medications

have weak evidence-based recommendations, due to a lack

of a larger number of randomized, placebo-controlled and

double-blind clinical trials.11,13 An important and common

complication observed after pharmacological treatment,

especially with dopaminergic agents, is augmentation,15-16 which

consists of a temporarily RLS symptoms increase, earlier onset

of RLS symptoms during daytime, shorter latency to the

beginning of symptoms at night and involvement of other parts

of the body (e.g., trunk or upper limbs).11-12,15 Another

consequence of drug therapy is the rebound effect, which is

characterized by the worsening of symptoms at the end of a

dosing period, resulting in RLS expressions during the late night

or morning.17-19 The aim of this study is to review the available

literature about the pharmacological treatment for RLS.

Method

The studies used for the accomplishment of this article were

identified by a large research on online databases, which were

Medline, Pubmed, Lilacs and Scielo. Included in the research

were articles written in English or Portuguese, between 1999

and 2003, or not referred to pharmacological treatment of

RLS. Keywords were: treatment and restless legs syndrome.

The articles that were only reviews or not referring to

pharmacological treatment were excluded.

Resu l t s

In the research, 502 articles were found and, out of these,

30 were selected. Drugs used were mainly dopaminergic

agents  ( inc lud ing  L-dopa,  Pergo l ide ,  Pramipexo le ,

Rop in i ro le ,  Cabergo l ine ,  A lpha-d ihydroergocryp t ine ,

Amantadine, and Pir ibedi l ) ,  an ant iconvulsant agent

(Gabapent in ) ,  op io id  agents  ( such as  Tramado l ,

Apomorphine, and Morphine) and other agents including

Iron, Clonazepam, Zolpidem, Entacapone, and Ketamine.

1. L-dopa

Benes et al., in a double-blind, randomized, placebo-

controlled multicenter cross-over trial, treated 35 patients with

one capsule daily of either 100 mg L-dopa plus 25 mg

benserazide or placebo, during two cross-over periods of 4

weeks each.20 The dosage could be increased to two capsules

if the symptoms did not improve. Thirty-two patients finished

the study. The results showed that L-dopa/benserazide was

superior to placebo in reducing the number of PLM/hour, in

increasing the percentage of time in bed without limb

movements, and in improving the quality of sleep. These effects

were significantly superior in L-dopa/ benserazide only during

the first half of the night (hours 1-4), but not during the second

half (hour 5 to waking). An increase in RLS severity, diarrhea,

reduced general drive, nausea and muscle weakness were

reported by seven patients receiving L-dopa/benserazide. Two

patients withdrew due to adverse events (clinically unconfirmed

cardiac symptoms with concomitant anxiety in one, and

worsening of pre-existing iron-deficiency anemia in the other),

but both were in the placebo group. No augmentation or

rebound effects were reported.

A double-blind, placebo-controlled, randomized, cross-over

trial21 evaluated the efficacy of the combination of regular-

release (rr) L-dopa and sustained-release (sr) L-dopa/

benserazide in RLS treatment. Twenty-one patients received

placebo one night, and 100 mg of each kind of L-dopa the

other night. After this, a clinical follow-up of four weeks was

conducted, with 18 patients. The results showed that rr-L-

dopa and sr-L-dopa/benserazide decreased PLM/h of sleep, total

number of PLM, PLM/h of time in bed, PLM/h of REM and

non-REM, PLM/h of wake time and PLM-arousals/h of sleep
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shortly after administration, but the subjective sleep quality

only improved after chronic treatment. One patient reported

augmentation. Other adverse events reported were nausea,

stomachache, tachycardia, dry mouth, headache and nycturia.

Collado-Seidel et al. suggested that a therapy of rr-L-dopa

combined with sr-L-dopa was more effective for RLS than a

rr-L-dopa monotherapy, even in severely-affected patients.22

A randomized, controlled, double-blind, cross-over trial was

accomplished with patients showing improvement on RLS

symptoms and sleep quality in the first half of the night under

rr-L-dopa usage but with two or more awakenings in the

second half. During two cross-over periods of four weeks

each, 37 patients received 100 to 200 mg of rr-L-dopa plus

either 100 mg of sr-L-dopa plus 25 mg benserazide or

placebo. Four patients were excluded due to noncompliance

or insufficient data. Three discontinued because of myositis,

angina pectoris and vertigo. Thirty patients finished the study

with improvement in subjective sleep quality, PLM index

(number of PLMs per hour of time in bed), and time in bed

without movements using combined therapy (rr-L-dopa +

sr-L-dopa) compared to monotherapy (rr-L-dopa + placebo).

These patients reported the following as side effects: dry

mouth, nightmares, dizziness, nervousness, dyspepsia,

epigastric pain, cardiac rhythm disorder and abnormal visus.

No augmentation phenomena were observed.

2. Pergolide

Wetter et al. reported that pergolide improved sensorimotor

symptoms and sleep disturbance in a randomized, double-

blind, placebo-controlled, cross-over clinical trial.23 Thirty

patients were treated with either pergolide plus domperidone,

and then placebo plus domperidone, or vice versa, for four

weeks each. The initial dosage of pergolide was 0.05 mg.

The patient could increase the dosage by 0.05 mg per night,

in the first two weeks of both treatment periods, until the best

improvement was obtained. Twenty-eight patients completed

the study. The mean dosage was 0.51 ± 0.18 mg (range

0.25 to 0.75) for pergolide and 0.69 ± 0.15 mg (range 0.25

to 1.10) for placebo. Eight patients on pergolide took 0.75

mg, the maximum dosage allowed in the protocol, as well as

17 patients on placebo. The results showed that pergolide

was superior to placebo in the reduction of the PLM index, in

the prolongation of total sleep time, and in the improvement

of subjective sleep quality, quality of life and severity of RLS.

The side effects related were nausea (n = 12), headaches (n = 6),

rhinitis (n = 6), vomiting (n = 5), abdominal pain (n = 4),

dizziness (n = 4), abnormal vision (n = 3), diarrhea (n = 3),

rash (n = 3), dry mouth (n = 2) and dreams (n = 1) with

pergolide, but only 19 of these events were associated to

therapy. Five events (vomiting in three patients and nausea

and dizziness in one each) were considered severe. Headaches

(n = 9), abdominal pain (n = 7), constipation (n = 4), nausea

(n = 3) and rash (n = 3) were reported during placebo

treatment. One patient of the 30 initial patients withdrew from

the study due to much abdominal pain, after the start of cross-

over period 1 (treatment with placebo). No augmentation

phenomena were reported.

In the follow-up24 of this study, all 28 patients who had

participated in the previous study received up to 0.75 mg

pergolide and 20 mg domperidone. The dosage could be

decreased until the lowest effective dose was achieved. Twenty-

two patients completed the follow-up, whose mean period was

426.4 ± 92.3 days (range 316 to 665). There was a persistent

improvement of PLM index, PLMS arousal index (number of

PLMs during sleep associated with arousals per hour of total

sleep time), total sleep time, and sleep efficiency. Five patients

(of 28) dropped out due to side effects (such as nausea,

headaches, vomiting, constipation, rash and skin changes),

and one as he did not want to take drugs anymore. One of the

subjects who withdrew also reported loss of efficacy. Six patients

(27.3%) developed augmentation phenomena of RLS symptoms.

Walters et al. treated seven children with either L-dopa/

carbidopa or pergolide during six months.25 The children had

attention-deficit-hyperactivity disorder (ADHD) plus either RLS

(n = 1) or PLMS (n = 1) or both (n = 5). The dosage

ranged from 75 mg to 300 mg for L-dopa and from 0.4 mg

to 1 mg for pergolide daily. Five of the seven children received

L-dopa/carbidopa, and two received pergolide. The RLS

symptoms improved in all six children with RLS. The total

number of PLMS per night of sleep, the PLMS index and the

arousals per night of sleep associated with PLMS significantly

decreased. ADHD improved in all seven patients. Five of the

seven children continued to receive dopaminergic therapy

three years  a f te r  in i t ia t ion and cont inued to  repor t

improvement in RLS/PLMS, ADHD and sleep.

3. Pramipexole

Montplaisir et al. studied the use of pramipexole in a

randomized, double-blind, cross-over trial.26 Ten patients

received either pramipexole or placebo during two treatment

periods of four weeks, with a two-week washout period

between these phases. The initial dosage was 0.375 mg/d,

with an increase to 0.75 mg/d after one week and to 1.5 mg/d

after the second week. I f persistent side effects were

experienced, the patients went back to their previous dosage.

In the pramipexole-treatment period, six subjects took a dosage

of 1.5 mg/d, whereas four subjects took 0.75 mg/d.

Pramipexole reduced 98% of the number and the index of

PLMS, returning the PLMS index to a normal value.

Pramipexole also decreased the number and the index of

periods of wakefulness during the night. However, there was

no significant improvement in the variables which evaluate

the continuity of sleep, such as sleep latency, total sleep time,

sleep efficiency, and number of awakenings. The side effects

reported included nausea, constipation, loss of appetite,

dizziness and daytime fatigue.

In the follow-up27 of this study, seven patients were treated

with pramipexole during a mean period of 7.8 months. The

initial dosage was 0.25 mg, which was increased until the

optimal improvement was obtained. The optimal dosage was

0.25 mg for one patient, 0.5 mg for five patients and 0.75

mg for one patient. There was a significant decrease in

RLS symptoms, with no evidence of reduction in the

therapeutic effect of pramipexole. The side effects reported

were mild nausea and daytime sleepiness. No morning

rebound or afternoon augmentation phenomena of leg

restlessness were reported.

A single-bl ind, placebo-control led, cross-over tr ial28

investigated pramipexole in the treatment of RLS. Eleven

patients received placebo one night and 0.27 mg pramipexole

the other night. Acute effects were a significant decrease of

RLS/PLMS variables and a slight improvement of objective sleep

efficiency and subjective sleep quality. The four-week follow-

up showed that pramipexole improved the total scores of the

International RLS Study Group (IRLSSG) questionnaire, sleep

quality, daytime sleepiness, depression and quality of life.
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4. Ropinirole

Saletu et al. compared twelve formerly-untreated RLS

patients, then using ropinirole, with twelve controls during

three nights (adaptation, placebo and ropinirole night).29 After

an administration of 0.5 mg ropinirole, polysomnography, self-

rating, visual analog scales and psychometric tests were

applied. The conclusion was that ropinirole induced an

increase in total sleep time, sleep efficacy, stage 2 sleep (S2)

and stage shifts, and an improvement in fine motor activity

and reaction time performance, although somatic complaints

increased slightly. In a second publication30 on the same study,

Saletu et al. reported that ropinirole improved the index PLM/h

of total sleep time by 75%. Other PLM variables, such as

the number of PLM, PLM/h of time in bed, PLM/h of REM

sleep, PLM/h of non-REM sleep and PLM/h awake, also

improved. Arousals due to PLM decreased, while spontaneous

arousals increased.

Sixteen patients with RLS used ropinirole (dose ranging from

0.5 to 12.0 mg) in an open-label trial.31 Three related rash

and nervousness as side effects and discontinued medication.

The other thirteen reported a 58.7% improvement as judged

by the IRLSSG questionnaire.

5. Cabergoline

Stiasny et al., in an open trial, suggested that cabergoline

was effective and well-tolerated by patients with moderate-

to-severe RLS.32 Nine patients with a history of insufficient

L-dopa treatment and/or daytime augmentation were involved

in a twelve-week trial. Five were still using L-dopa (400-800 mg).

At first, domperidone 20 mg was used as a co-medication.

At the end, all subjects have stopped domperidone due to

good tolerability and were on cabergoline monotherapy

ranging from 1 to 4 mg (mean dosage 2.1 mg). All patients

reported significant relief or the end of RLS symptoms.

Polysomnography showed improvements in the number of

PLM, PLM arousals and PLM awakenings. Total sleep time

and sleep efficiency improved. Patients who had experienced

augmentation phenomena under L-dopa also reported

improvement in daytime symptoms.

These results stimulated a subsequent double-blind,

randomized, placebo-controlled, multicenter study33 with a large

population. At the time of publication, the study was still

ongoing. At the time, 78 patients were evaluated during 47

weeks. Nausea, dizziness, allergic reaction and cardiac pain

were observed as side effects. Further data were not available

due to the double-blind code.

6. Alpha-dihydroergocryptine

Tergau et al., in an open study, suggested that alpha-

dihydroergocryptine (DHEC) could be used in RLS treatment.34

Sixteen patients were evaluated during five weeks. Doses from

10 to 40 mg of DHEC were administered, showing significant

reduction of sensory discomfort, involuntary movements, mo-

tor restlessness and improvement in sleep quality. One patient

reported having nausea as a side effect, and withdrew.

7. Amantadine

An open-label trial19 with 21 RLS patients concluded that

amantadine could be an effective alternative for RLS treatment,

as monotherapy or as add-on therapy, even in severe cases.

During approximately one year, these patients were treated

with amantadine from 100 to 300 mg. Eleven subjects were

considered as responders. Six had 95% or more improvement.

Three had complete resolution of RLS symptoms. Response

varied from 0 to 13 months with nine responders still having

benefits at the last follow-up. None developed augmentation

or rebound. As side effects, drowsiness, fatigue, insomnia,

dry mouth, leg edema and weight loss were reported.

Amantadine was considered a well-tolerated drug.

8. Piribedil

Evidente suggested that piribedil was effective in RLS

treatment, in an open-label trial. Thirteen patients were

followed during one year.35 Three had idiopathic RLS, four

had Parkinson’s disease and six had cl inical signs of

neuropathy. Of these six, one was on regular dialysis due to

uremia.  Three were us ing L-dopa,  two were us ing

clonazepam and one, zolpidem, with insufficient benefits.

Piribedil was administered in doses of 25 to 350 mg.

Domperidone 10-20 mg was also used to prevent nausea

and vomiting. Eleven patients showed improvement on the

subjective response and the RLS score (which consisted of

frequency, severity and duration of symptoms). Two had no

response. The duration of response for the eleven responders

ranged from one to 15 months until the last follow-up. No

patient reported augmentation phenomena. Three reported

side effects: sleepiness, mental clouding, chest pain and

palpitations. The authors suggested that piribedil could be

used as a first-line drug for RLS treatment.

9. Gabapentin

In a thirteen-week, double-blind, randomized, cross-over

study of 24 patients with RLS who took from 600 mg to 2,400

mg of gabapentin per day, Garcia-Borreguero et al. found an

improvement on the total score of the RLS Rating Scale, PLM

index, total sleep time, sleep efficiency, slow wave sleep and

stage 1 sleep (S1) in the treatment group, compared to

placebo.36 The more severe the symptoms, the better the results.

No cases of augmentation of RLS symptoms were seen, and

there were no significant differences in the side effects between

gabapentin and placebo. The authors suggested that gabapentin

was a potent agent for treatment of severe RLS.

Another randomized, double-blind, placebo-crossover study37

showed that gabapentin was effective for the treatment of RLS

patients undergoing hemodialysis. During two cross-over periods

of six weeks each, 16 patients were treated with either placebo

or 200 to 300 mg of gabapentin. Two patients discontinued

study due to lethargy and one died of myocardial infarction.

Eleven subjects responded to gabapentin. One responded to

both, and one, to placebo.

Happe et al. conducted an open-label trial with nine

RLS patients treated with gabapentin.38 After four weeks

of treatment, the doses of gabapentin ranged from 300 to

1,200 mg/d (mean 733 ± 400 mg/d). The number of

PLMS, the PLMS index, the PLMS arousal index and the

arousal  index were reduced (p  0.004),  but  o ther

parameters (such as sleep efficiency, total sleep time, sleep

latency, and duration of slow wave sleep) did not show

any significant changes. After six to ten months, eight

patients were still taking an average of 533 ± 328 mg of

gabapent in ( range 300 to 900 mg), but one pat ient

increased the dosage up to 3,600 mg without any symptom

re l i e f.  Howeve r,  t he  o the r  e i gh t  pa t i en t s  showed

improvement in RLS symptoms af ter  t reatment when

compared to basel ine. The side effects reported were

numbness, dizziness, sleepiness and headaches.
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10. Iron

Davis et al. assessed the effect of iron in a randomized, double-

blind, controlled trial.39 Fourteen patients received ferrous sulfate

325 mg b.i.d., and fourteen received placebo, for twelve weeks.

The results showed that there were no significant differences

between iron and placebo group for quality of sleep, percent of

nights wakened by RLS and level of RLS effect on life at the

end of the study. Side effects reported were nausea, constipation,

dark-colored stools, tooth discoloration, vertebral fracture,

worsening of RLS symptoms and spasms. The authors suggested

that iron did not appear to be an effective treatment for RLS.

A case report by Barton et al. showed a middle-aged man diagnosed

with hemochromatosis after a high intake of iron.40 Previously he

had RLS symptoms, which were controlled by a self-made iron

therapy. This article suggested that patients with iron deficiency

might be benefited by an iron therapy. It was proposed though that

patients should have a regular evaluation on serum iron parameters

to monitor the risks of developing hemochromatosis.

11. Opioids

Walters et al. suggested that opioids could be effective on a

long-term basis in the treatment of RLS.41 This follow-up study

was based on the analysis of 36 patients with RLS who used

opioids (25 mg tilidine, 60 mg dihydrocodeine, 5 mg oxycodene,

30 mg codeine, 65 mg propoxyphene, 10 mg methadone) as

monotherapy. Twenty patients still maintained treatment for an

average of 5 years and 11 months. During this time, only one of

the 16 subjects who dropped out the study had problems with

tolerance and addiction. Some side effects were also observed,

such as an increase in daytime fatigue, migraine headaches,

hangover, grogginess, paradoxical hyperalerting response and

constipation. Of the patients who continued the treatment, seven

were submitted to a polisomnography, which showed improvement

in sleep quality, sleep latency, stages 3 and 4 sleep (S3 and S4),

stage REM sleep, total sleep time, sleep efficiency, PLM index,

PLMS arousals index and periodic movements while awake  index.

However, two of the seven subjects had sleep apnea.

12. Tramadol

An open study about tramadol was conducted by Lauerma

et al. with twelve patients who were treated with 50 to 150

mg of this opioid during an average of 22.8 months (range

15-26 months).42 After treatment, ten subjects reported great

improvement in their symptoms, and one reported slight

amelioration of his symptoms. Only one patient had no effect

at all. As adverse events, there were reported dizziness,

feelings of tremor, itching sensation on the skin and severe

abdominal pain. Five patients showed signs of tolerance. The

authors recommended intermittent treatment.

13. Apomorphine

Reuter et al., in an open trial, demonstrated that the use of

an overnight apomorphine infusion was effective in severe

refractory RLS treatment.43 Six parkinsonian and two RLS L-

dopa refractory patients were analyzed in the study. RLS patients

were treated with subcutaneous doses of 12 mg and 18 mg,

respectively. There was improvement of nocturnal freezing and

early morning akinesia, mean nocturnal awake off periods, mean

frequency of nocturnal awakenings, sleep quality, nocturnal

pain, dystonia, nocturia, excessive daytime sleepiness and

assessment of clinical global state. After a one-year follow-up,

the sleep benefits persisted in all patients. As side effects, all

subjects presented subcutaneous nodules, biopsed as paniculitis.

A double-blind placebo infusion was administered to one RLS

patient. Placebo infusion did not improve the symptoms.

14. Morphine

In a case report, Jakobsson et al. presented two patients with

severe RLS who were treated with an implanted pump for

intrathecal morphine and bupivacaine delivery.44 One patient was

a 67-year-old man who had been unsuccessfully treated with L-

dopa. His dura was punctured between the second and third

lumbar vertebra and a silicone catheter was inserted with the tip

located at the level of the eleventh thoracic vertebra. The catheter

was connected to a pressure-driven pump delivering 0.5 mg

morphine and 5 mg bupivacaine a day. After six months of

treatment the bupivacaine was removed, and after 16 months

the morphine dose decreased to 0.25 mg a day. At the end of the

treatment, the RLS symptoms improved completely. Side effects

such as slight nausea and disturbance of micturition were

observed. The other patient was a 52-year-old woman who had

tried every kind of drugs. She received an epidural catheter for

the administration of morphine, bupivacaine and clonidine. After

two months, the symptoms disappeared completely. It was decided,

thus, to implant a pump for intrathecal delivery with the same

technique as described above. Three and a half years later, the

symptoms have not returned and no adverse effects were reported,

on a dosage of 0.08 mg morphine per day.

15. Clonazepam

Saletu et al. assessed the effect of clonazepam in ten patients

with RLS and 16 patients with PLMD in a placebo-controlled, cross-

over study.45 The subjects received placebo at one night and 1 mg

clonazepam the other night. The study was single-blind due to the

long elimination half-life of clonazepam (t
1/2

 = 20-60 h); therefore

the placebo had to be administered first. As compared to placebo,

clonazepam significantly improved objective sleep efficiency, subjective

sleep quality, total sleep time, stages 2 and 4 sleep (S2 and S4),

slow-wave sleep, wake-time within the total sleep period and number

of awakenings, in both patient groups, but failed to decrease the

index of PLM/h of total sleep time. There were no significant inter-

group differences on PLM/h of time in bed, PLM/h of REM, PLM

during wake-time, apnea-hypopnea index and desaturation index.

The authors suggested that clonazepam had an acute therapeutic

efficacy regarding insomnia, which was quite different from the

mode of action of dopamine agents.

16. Zolpidem

Bezerra et al. suggested that zolpidem might be effective in the

treatment of RLS.46 A prospective, non-controlled, open-label

study with eight patients with RLS refractory to other treatments

was carried out. The dose was 10 mg/day. The subjects had RLS

classified from severe to moderate and had complete relief of the

symptoms after an average of four days. Effects were reported to

last from 1 year to 30 months. No side effects were observed.

Two patients stopped medication and the symptoms returned but

were relieved when they resumed treatment.

17. Entacapone

A case report showed the use of entacapone in a 62-year-

old woman with RLS during one month.47 She also had

hypertension, hypercholesterolemia and iron-deficiency ane-

mia, and was on hemodialysis. Formerly she had been using

quinine, clonazepam, pramipexole and gabapentin with either

intolerable side effects or no relief for her RLS symptoms.

Carbidopa/L-dopa was prescribed with 25-10 mg three times
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daily. Initially, this dosage satisfactorily improved the symptoms,

but after three months the patient reported only 2-3 hours

relief from symptoms after each dose of carbidopa/L-dopa. The

dosage was then changed to 50-200 mg three times daily. On

the next follow-up visit, the patient reported that the latency

till the onset of action had increased from one hour to 90

minutes following each dose, and the duration of relief of RLS

symptoms had also increased from 2-3 hours to up to 4 hours,

with no satisfaction. Thus, 200 mg entacapone was added

along with each tablet of carbidopa/L-dopa three times daily.

The duration of symptoms relief increased to up to 5 hours,

but the patient started experiencing nausea. The benefit of

entacapone lasted during the one month of use.

18. Ketamine

Kapur et al. suggested that oral ketamine might be helpful in

RLS treatment.48 Two case reports about RLS patients were carried

out. A 70-year-old woman have accomplished an ineffective use

of dopaminergic agonists, pergolide and oxycodone. After 20

minutes of administration of 30 mg ketamine, she reported

improvement of the RLS symptoms. She felt relaxed and noted

no dizziness or other distressing symptoms. After 6 months using

60 mg daily, the improvement on RLS and sleep persisted. A 61-

year-old man used tramadol, rofecoxib, gabapentin, quinine and

steroid injections without success. After 15 minutes of

administration of 50 mg ketamine, he reported improvement of

the RLS symptoms. He also reported subjective improvement in

walking. After one month of 80 mg daily, the patient still reported

improvement on RLS and sleep. Both patients had improvement

on abnormal limb sensations and insomnia and noted pain relief.

Discuss ion

The large variety of therapeutic options for RLS treatment

makes it complicated due to a lack of consensus about the

best choice. In this study, we reviewed the available articles,

ranging f rom 1999 to 2003, re lated to the var ious

pharmacological treatments for RLS. The majority of articles

focus on the evaluation of dopaminergic agents. Other drugs

included anticonvulsants, iron, opioids and benzodiazepines.

Among the dopaminergic agents, the most studied drug was

L-dopa. The studies show that L-dopa is effective to improve

RLS symptoms and PLMS without rebound effects, with only

one case of augmentation phenomena, though this is common

with the use of L-dopa.16 As monotherapy,  RLS symptoms last

only during the first half of the night. However, when sr-L-dopa

is associated, the benefits extend to the second half of the night.

Moreover, the case report about entacapone also suggests that

its association can be helpful in increasing the duration of L-

dopa action. Side effects are mainly gastrointestinal.

Other dopaminergic agents, such as pergolide and pramipexole,

seem to be another treatment option. Five articles about these

medications show a significant improvement of RLS symptoms,

sleep quality and PLMS variables. An absence of rebound effect

and low occurrence of tolerance are observed, but augmentation

phenomena and important side effects were found.

There are few articles about amantadine, cabergoline, piribedil,

alpha-dihydroergocryptine and ropinirole. All these medications

have a satisfactory level of improvement of RLS symptoms and

sleep quality. No augmentation phenomena or rebound effect

was found, but a large variety of side effects were reported. As

these articles are open-label trials, randomized, double-blind,

placebo-controlled studies are needed.

Three articles were found about gabapentin, which is an

anticonvulsant. All of them show efficacy in reducing especially

PLMS variables. Side effects are reported only in the unique

open-label trial. Augmentation is not found with this drug.

Opioids are also options for RLS treatment. Four articles about

tramadol, apomorphine, morphine and other opioids were found.

They seem to provide good amelioration of RLS symptoms,

although tolerance, addiction and severe side effects are reported.

As they are neither double-blind nor randomized, studies with

this design are required.

In the case report about iron, the total control of the RLS

symptoms suggests that this substance can be an alternative

option of treatment, especially in iron-deficient patients. However,

the randomized, double-blind, placebo-controlled study showed

that there are no significant differences between iron and placebo.

The studies about clonazepam, zolpidem and ketamine, even

though suggesting good results, are insufficient for analysis,

due to their design methods.

Most of the articles have small samples, short treatment

periods, no follow-up and inadequate study designs. Based on

the few double-blind, randomized, placebo-controlled studies,

it seems that the best options to treat RLS patients are gabapentin

and L-dopa associated with sr-L-dopa. Pergolide and pramipexole

presented augmentation and severe side effects while opioids

presented tolerance, addiction and important adverse events,

thus they could be used as second choice medications.
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