
A 68-year-old woman, who smokes 1 package of
cigarettes daily, presents with fatigue, daytime
sleepiness and difficulty falling asleep at night.
She reports that, for as long as she can remem-
ber,  her legs “absolutely needed to move” at
bedtime. She has not experienced leg pain or
cramps but describes a “prickly feeling under
the skin.” Examinations, including neurologic
evaluation, reveal no abnormalities. The results
of a complete blood count were within normal
limits, and her serum ferritin level was 52 (nor-
mal 18–160) µg/L.

What is the most likely diagnosis?
Primary restless legs syndrome is the most
likely diagnosis. Restless legs syndrome is a
neurologic movement disorder that may
adversely affect sleep, and thereby result in
daytime fatigue, somnolence and a reduced
quality of life.1–4 This condition has also been
associated with hypertension and cardiovascu-
lar disease.4 The pathophysiology of restless
legs syndrome is incompletely understood.
However, dopamine dysfunction in the central
nervous system and iron deficiency in the brain
have been implicated.1–5

Sleep-onset insomnia is typical. Patients
describe an overwhelming urge to move, accom-
panied by unpleasant sensations in their lower
limbs. The sensations are often described as
“creeping,” “burning” or “tingling.” These symp-
toms appear at rest, usually in the evening or at
bedtime, and are improved by movement.
Patients typically describe voluntarily moving
their limbs, stretching, walking or pacing to find
relief. Symptoms may also occur during the
night, thereby interrupting sleep, and they may
occur nightly or on an intermittent basis.1–4

Restless legs syndrome is common, affecting
5%–15% of the population, yet it is frequently
undiagnosed or mistaken for other conditions.1,3,4

Women are affected more often than men, and
the prevalence increases with age.1,3,4 Over half
of patients with primary restless legs syndrome

have a family history, and a genetic trait with
autosomal dominant transmission has been
hypothesized.1,4 Restless legs syndrome may
also be associated with other conditions, includ-
ing diabetes, arthritis, Parkinson disease, chronic
renal failure, iron deficiency and pregnancy
(secondary restless legs syndrome).1,3,4 Drugs
such as antihistamines, selective serotonin reup-
take inhibitors, tricyclic antidepressants and
dopamine antagonists can provoke or exacerbate
restless legs syndrome.1

Other conditions with lower limb symptoms
that can be confused with restless legs syndrome
include akathisia, leg cramps, peripheral neuro -
pathy, lumbosacral radiculopathy, vascular dis-
eases and the syndrome of painful legs and
moving toes.1,3,4 Akathisia is characterized by a
general restlessness; the sensory complaints of
restless legs syndrome are absent, and symptoms
usually occur during the day.1,3,4 Common leg
cramps that occur at night tend to be unilateral,
may wake patients from sleep and are described
as palpable involuntary muscle contractions.1,3,4

Peripheral neuropathy and the sensory-motor
changes of lumbosacral disc disease may be dis-
tinguished by an abnormal neurologic exam and
are not associated with an urge to move.1,3,4

Patients with arterial or venous peripheral vascu-
lar disease have symptoms that do not have a cir-
cadian pattern, and examination may show an
absent or diminished pulse, peripheral edema
and skin changes.1,3,4 The syndrome of painful
legs and moving toes is characterized by in -
volun tary flexion and extension of the toes in the
context of trauma to the spinal cord, nerve roots
or cauda equina. Both the urge to move and a
circadian pattern are absent.1,3,4

How can the diagnosis of restless legs
syndrome be confirmed?
The diagnosis is based on the typical clinical
hist ory. The results of a physical examination are
usually normal unless there is an underlying pre-
disposing condition.1,4 The National Institutes of
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Health state that the following 4 criteria are
essential for diagnosing restless legs syndrome:
an urge to move the legs usually accompanied
by, or caused by, uncomfortable and unpleasant
sensations in the legs; unpleasant sensations that
begin or worsen during periods of rest or inactiv-
ity; unpleasant sensations that are partially or
totally relieved by movement; and unpleasant
sensations that are worse in the evening or at
night compared with during the day or that only
occur in the evening or at night.6 Supportive but
not essential features include a positive family
history, response to dopaminergic treatment, and
the presence of periodic limb movements.

Are additional investigations necessary?
There is no specific laboratory test for restless
legs syndrome. However, laboratory tests may
reveal secondary causes. 

Investigations should include tests for iron lev-
els, because iron deficiency (with or without an -
em ia) is common among those with restless legs
syndrome.1–4 A sleep study (polysomnography) is
not necessary for diagnosis, but it may show peri-
odic limb movements, which may be present in
80%–90% of patients with restless legs syn-
drome.4 Periodic limb movement disorder is char-
acterized by repetitive movements of the extrem -
ities (usually the legs), resulting in poor quality of

sleep and insomnia. The rhythmic muscular jerks
may involve extension of the big toe and can
include flexion of the ankle, knee and hip.3,4

The principal indications for polysomnogr -
aphy among patients with suspected restless legs
syndrome include atypical symptoms, marked
daytime somnolence (to rule out other sleep dis-
orders, such as obstructive sleep apnea and peri-
odic limb movements) and if there has been an
inadequate response to treatment.7

What are the management options in
this patient’s case?
Although not supported by clinical trials, most
clinicians recommend avoiding alcohol, caffeine
and cigarette smoke.3,4 In a randomized con-
trolled study, starting an exercise program was
effective in improving the symptoms of restless
legs syndrome.8

Pharmacologic treatment may not be neces-
sary for those with mild symptoms. Other
patients may only require treatment on an inter-
mittent basis, whereas those who have nightly
symptoms, such as this patient, usually require
long-term therapy.

First-line prescription therapy includes
dopaminergic agents (Box 1).9–11 Meta-analyses
have shown that dopaminergic agents have mod-
erate efficacy in the treatment of restless legs
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Box 1: Pharmacologic treatment of restless legs syndrome1–4,9–11 

Drugs Comments 

Dopaminergic agents (first line) 

Dopamine precursors  

 Carbidopa-levodopa 
 

• Useful on intermittent or as-needed basis 
• Use before bedtime 
• Beware of “augmentation” (reduced therapeutic effect or worsening 

with time) 

Dopamine agonists  

 Pramipexole, ropinirole 
  
  

• Useful in moderate to severe cases  
• Slow dosage increases recommended 
• May cause nausea, somnolence 
• Best for patients with nightly symptoms 
• May cause augmentation 

Benzodiazepines, opioids (second line) 

Clonazepam, temazepam • For intermittent symptoms 
• May be useful when other medications are not tolerated 
• May improve sleep 

Codeine, hydrocodone, 
oxycodone 

• May help with sleep onset 
• Adverse effects include constipation, urinary retention and cognitive 

changes 
• Tolerance and dependence are possible 

Anticonvulsants (second line) 

Gabapentin, carbamazepine • Can be considered if dopamine agonists have failed 
• May be useful in cases with coexisting peripheral neuropathy  



syndrome.9–11 Opioids, benzodiazepines and
antiepileptics are second-line choices. Detailed
management guidelines based on systematic
reviews and meta-analyses have recently been
published by the American Academy of Sleep
Medicine.11

Iron supplementation has been recommended
for patients with a ferritin level of 50 µg/L or
lower and may improve symptoms for some
patients.1,3 However, a recent Cochrane review
concluded that there is insufficient evidence to
determine if iron therapy is beneficial for the
treatment of restless legs syndrome.12

The case revisited
No associated illness was found, and we con-
cluded that the patient had primary restless legs
syndrome. She was advised to stop smoking and
to begin an exercise program. She was pre-
scribed pramipexole (0.125 mg 2–3 hours before
bedtime, later increased to 0.5 mg nightly),
which resulted in improved symptoms and sleep.
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