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abstract: Restless legs syndrome is a common
‘ disorder seen in approximately 15% of the pop-
| ulation. It can have a myriad of symptoms and
is diagnosed on clinical grounds established
by the National Institutes of Health. This article
focuses on the history, pathophysiology, and di-
agnosis of restless legs syndrome, as well as the
genetics, epidemiology, laboratory, and other
testing that can be used in its workup.
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HiSTORY OF RESTLESS LEeGS SYNDROME

The original description of restless legs syndrome (RLS) probably
dates back to 1652. Sir Thomas Willis, a physician and neuroanato-
mist most famously associated with the cerebral vascular term Circle
of Willis, described “Night-Crawler Syndrome” or akathisia.' It was
later discussed by Dr. Karl Axel Ekbom who coined the term RLS
in the 1950s.2 Ekbom produced extensive publications on the subject
and predicted an incidence of §% to 15% of the population, which is
in line with what we think today. In addition he correlated RLS with
iron deficiency, which we know now is related to both the primary
and secondary pathogenesis of RLS.>*

CLiNiCAL SYMPTOMS AND CRIiTE€RIiA

The current National Institutes of Health (NTH) criteria for RLS has
4 cardinal symptoms, remembered by the acronym URGE—Urge
to move legs associated with unpleasant sensation. Worsening of
symptoms with Rest. Improvement of symptoms with movement
or Getting up. Symptoms tend to increase in Evening and night.® All
4 must be positive for patients to meet the criteria. Restless legs is a
clinical diagnosis; there is no biomarker, exam finding, or electro-
physiologic testing required to confirm the diagnosis. Patients with
RLS describe many other symptoms besides the classic restlessness
and need to move, such as creepy-crawly sensations, or even neuro-
pathic symptoms such as burning and tingling. In more severe cases
symptoms can also include the upper extremities and, rarely, can be
lateralized confounding the differential diagnosis with peripheral
and central nervous system diseases.

In current studies, approximately 10% to 15% of the northern Euro-
pean population suffers from RLS, but accurate demographics in
other populations are not yet clear.” Family history of RLS is seen
in approximately 50% of patients and can occur in both a sporadic as
well as autosomal dominant pattern.® Usually those with early onset
symptoms, before age 45, will have a strong family history of RLS
and tend to have more pronounced symptoms. However, the clinician
will need to be vigilant for the secondary causes of RLS that can be
tested and treated accordingly and will be discussed below.

TESTING

As previously mentioned, RLS is a clinical diagnosis and does not
require any formal testing. It has been suggested that RLS can
be “tested” by using the suggested immobilization test, or SIT, a
polysomnogram format utilizing leg electromyogram (EMG) leads
during the day for 1 hour. The subject sits comfortably awake and
upright in bed with legs outstretched. RLS is supported when more
than 4o periodic leg movements of wake occur per hour. Though
it may appear on sleep board questions, SIT is not commonly used
in clinical practice to diagnose RLS, as it is not required to fulfill
current diagnostic criteria.

Restless legs is frequently confused with periodic limb movement
disorder (PLMD). PLMD is not synonymous with RLS nor is it
necessary for the diagnosis. PLMD can be seen in 80% to 9o%
of the polysomnograms in patients with a history of RLS during

an overnight sleep study.” However, PLMD may or may not be
clinically relevant as patients with PLMD may not suffer with
RLS symptoms and, vice-versa, patients with RLS may not have
PLMD seen on a sleep study. PLMD involves excessive movement
during sleep. Polysomnography scoring criteria for PLMD requires
stereotyped limb movements that are over .5 seconds, at least 4
movements, separated by more than 5 seconds, for less than go
seconds. Over 15 periodic limb movements per hour in adults, or
over 5 per hour in pediatric patients, is considered to be significant,
especially if they are associated with disturbed sleep or resulting
in daytime sleepiness or fatigue. Interestingly medications for the
treatment of PLMD are the same as those used to treat RLS and
are listed in the Table, but there is no FDA-approved medication
for the treatment of PLMD.

Table. Medications Commonly Used in RLS and PLMD

Medication Dosage*

Clonazepam .5—2 mg

Valproate 500-2000 Mg

Topiramate 50-200 Mg

Gabapentin 300-1200 mg

Pregabalin 50-200 Mg

Hydrocodone 5-10 mg

Pramipexole .25-1 mg

Ropinirole .5-3 mg

600 mg at 6 PM

Gabapentin enacarbil

Rotigotine transdermal 1-4 mg daily

*every night at bedtime unless otherwise indicated

Occasionally EMG/nerve conduction testing for peripheral neurop-
athy or lumbar radiculopathy is performed especially if the physical
exam suggests focal neurologic deficits or if symptoms have a pre-
dominantly neuropathic quality. If RLS and PLMD coexist, or if the
clinician is specifically concerned about PLMD without RLS, then
overnight polysomnography in a sleep lab should be considered.

Though Br2 or hemoglobin labs are recommended in patients with
neuropathic complaints, all patients with RLS should be screened
for iron deficiency. Consequently, it is recommended that all patients
with RLS have iron saturation and ferritin studies performed. If a
patient is iron deficient or if ferritin is <50 ug/L, iron supplementa-
tion is recommended. Iron levels should be optimized prior to any
other treatment being initiated."®
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CAUSES OF RLS

As mentioned, Ekbom associated iron deficiency with RLS. Common
causes of secondary RLS include pregnancy, gastric surgery, iron
deficiency anemia, and end-stage renal disease. RLS has also been
associated with thyroid disease, peripheral neuropathy, lumbar radic-
ulopathy, ADHD, and fibromyalgia, though these latter cases are
thought to mimic RLS due to neurologic causes rather than repre-
senting true RLS pathology.

Differential diagnoses of RLS include:

Positional discomfort
Sleep starts (hypnic jerks)
PLMD

Sleep-related leg cramps
Peripheral neuropathy
Lumbar radiculopathy
ADHD

Fibromyalgia

The first clues as to the cause of primary RLS came from the treat-
ment of Parkinson’s patients with dopa agonists. Many patients with

Parkinson’s disease given dopa agonists, even in very small dosages,
reported a significant improvement of their lower extremity akathisias

and RLS symptoms. Dopa agonists were then used off label for RLS

in patients without Parkinson’s disease with similarly low dosages and

similar benefit. Shortly thereafter pramipexole and ropinirole were

FDA approved for RLS.

We now know that the rate limiting reaction for dopamine synthesis
is tyrosine hydroxylase for which iron is the critical cofactor. Itis thus
considered that primary RLS may represent a central nervous system
form of iron deficiency which is bypassed by the use of dopa agonist.
It is also thought that iron deficiency may reduce dopamine receptor
DA: type binding sites in the central nervous system. Postmortem

studies have shown abnormalities in the substantia nigra with reduced
ferritin and iron transporters."” This helps explain why dopamine
agonist helps RLS symptoms and why dopamine antagonism will
worsen RLS symptoms.

A number of gene foci, such as those located on chromosome 12q
(French families), chromosome 14q (Italian families), and chromo-
some 9p (American families), have been linked to RLS. Other gene
foci associated with RLS are located on chromosome 20p (French
Canadian), chromosome 2p (South Tyrol), and also chromosome 16p
(also French Canadian).'*'®

TREATMENT

Treatment usually begins after the 4th decade of life, but in patients
with a strong family history treatment frequently is sought earlier.
Over-the-counter approaches can include quinine (260 mg every
night at bedtime) or a glass of tonic water. Magnesium in higher
doses (500 to 1000 mg per day) can also be helpful though GI upset
is common with the salt forms of magnesium; magnesium malate
or gluconate is usually recommended. Lack of exercise, obesity, and
tobacco use are associated with RLS. Exercise and other lifestyle
changes are typically recommended.

Iron replacement should always be performed if ferritin or iron sat-
uration are low. Typically patients will respond to oral iron sup-
plementation, but in many cases IV iron infusions are necessary to

keep ferritin levels >50 ug/L." The most commonly used medica-
tions for RLS include benzodiazepines, anticonvulsants, narcotics,
muscle relaxants, and dopa agonists (see Table). Levodopa/carbidopa

(Sinemet®) may encourage “anticipation,” where patients experience

their symptoms earlier and earlier during the day, and is therefore

not considered first-line therapy at this time.?° Two newer medica-
tions recently FDA approved for RLS, gabapentin enacarbil and the

rotigotine transdermal system, are particularly effective.

Q3 | 2014

www.painweek.org | PWJ | 61




NEUROLOGY

Gabapentin enacarbil extended release (Horizant®) is available in
only 1 dose, 600 mg, and is recommended to be taken at 6pm, a few
hours before sleep. It is well tolerated and effective. Most common
side effects of gabapentin enacarbil extended release include sedation,
dizziness, headache, fatigue, and nausea.?’ Rotigotine transdermal
system (Neupro®) is a dopa agonist that is available in 1, 2, 4, 8 mg
patches, used daily, and is very effective in the treatment of RLS.
In my experience, there is lower incidence of side effects using the
transdermal system effect compared to the oral dopa agonists. Most
common side effects of rotigotine transdermal system include local
site reactions, nausea, somnolence, and headache. Gambling and
other addictive behaviors which can be seen with the oral dopa ago-
nists have not as yet been described with the rotigotine transdermal
system.??

A common cause of referral to a sleep center for treatment of RLS is
iatrogenesis, as many prescription as well as OTC medications can
exacerbate RLS symptoms. Since we know that dopa agonism helps
RLS, itis understandable that dopamine antagonists, commonly used
to treat mood and behavior disorders, will induce symptoms. Any
medication that significantly increases the activating neurotransmit-
ters (such as serotonin, norepinephrine, and dopamine) and activating
neuromodulators (such as histamines) can also exacerbate RLS symp-
toms. Consequently the use of OTC sleep aids and allergy medicines
that contain antihistamines are the most common causes of induced
or exacerbated RLS. Most antidepressants, including tricyclics
(amitriptyline), serotonin and norepinephrine reuptake inhibitors
(venlafaxine, duloxetine), and serotonin specific reuptake inhibitors
(sertraline, paroxetine) are all associated with RLS exacerbation.?*?*

In May of 2014, the FDA approved the first topical device for the

treatment of RLS. The “relaxis” is a noninvasive, and nonpharmaceu-
tical device that the patient lays on in bed which produces vibration

that gradually ramps up then down over 30 minutes. It was found to

be superior to placebo in 2 controlled trials. Side effects may include

worsening of RLS symptoms. It will be available by prescription

Only.25'26

CONCLUSION

RLS is a clinical diagnosis made by applying the NIH URGE crite-
ria and is a common condition. Overnight polysomnography is not
required to make the diagnosis. Iron metabolism is involved with the
disease process, and a number of genes have been identified. Dopa
agonists and gabanoids are FDA approved for therapy. O
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