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Unilateral periodic limb movements during sleep as
a prodromal stroke symptom: A case report
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Abstract
Periodic limb movements in sleep (PLMS) is characterized by recurrent episodes of repetitive,
stereotyped limb movements that occur during sleep. There have been a few reports on this condition
developing after a stroke, but the movements in these reports were not prodromal stroke symptoms.
We describe a case in which PLMS developed as a prodromal stroke symptom. A 78-year-old man
experienced right hemiplegia and dysarthria following left striatocapsular infarct. After acute care,
he was transferred to our center for rehabilitation. During rehabilitation, he complained of right-side
involuntary leg movements during sleep. According to his history, it had been developed 10 days
before the appearance of right hemiplegia. Polysomnography confirmed the diagnosis of PLMS. We
propose that PLMS can be a prodromal stroke symptom resulting from a pyramidal tract lesion without
involvement of sensory components.
INTRODUCTION
Periodic limb movement in sleep (PLMS) is
characterized by recurrent episodes of repetitive
and highly stereotyped limb movements.1 It
occurs in clusters while the subject is sleeping,
primarily during non-rapid eye movement
(non-REM) sleep.2 It is confirmed by surface
electromyographic recordings usually of bilateral
tibialis anterior muscles during polysomnography
following standard criteria.3 Although various
conditions are known to cause PLMS, stroke
as a cause of PLMS is rare with only a few
reported cases in the literature. PLMS in all
of these cases developed after stroke.2,4,5 We
present a patient in whom PLMS developed as a
prodromal stroke symptom before the appearance
of main stroke symptoms and discuss the possible
pathophysiological mechanisms.
CASE REPORT
A 78-year-old right-handed man was admitted
to the Department of Neurology in a university
hospital, complaining of sudden onset of right
hemiplegia and dysarthria. His brain magnetic
resonance imaging on the day that he developed
these symptoms showed acute striatocapsular
infarction (Figure 1). Carotid duplex sonography
revealed multiple plaques in the left common and
internal carotid arteries. After acute care, he was
transferred to our center for rehabilitation. His
only medical history consisted of hypertension

and appendectomy. On examination, he had
mild motor weakness (grade 4/5) of the right
limbs without any sensory deficit. Dysarthria was
improved. Deep tendon reflexes were increased
in the right limbs with a positive Babinski’s sign.
The score on Mini-Mental State Examination was
28/30. The rest of the neurologic examination
was unremarkable.
During his rehabilitation, he complained of
involuntary movements of the right lower limb,
appearing only when asleep, which awoke him
from sleep. He and his family reported that
these movements had started 10 days before the
appearance of right hemiplegia and dysarthria.
He denied any associated unpleasant sensation
or need to move. Video monitoring during sleep
revealed a mixture of repetitive dorsiflexion of
the ankle, and subsequent jerking of the knee and
hip. These movements occurred periodically, at
about 40-second intervals. The left limbs were not
involved. Nocturnal polysomnography confirmed
the diagnosis of PLMS.6
He did not take any drugs associated with
this disorder, such as fluoxetine, venlafaxine,
clomipramine or lithium, and denied any family
history of neurologic disease.1 Laboratory test
results, such as peripheral blood counts, serum
electrolytes, erythrocyte sedimentation rate,
glucose, iron, ferritin, uric acid, total iron binding
capacity, liver, thyroid, and renal function were
normal. Electroencephalogram, electrocardiogram,
echocardiogram, and chest radiogram findings
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Figure 1: Diffusion-weighted images (A and B) show focal high signal intensities in left posterior basal ganglia
and posterior limb of internal capsule and apparent diffusion coefficient maps (C and D) show low
signal intensities in the same areas, compatible with acute cerebral infarct.

were unremarkable. Electrophysiological
investigations excluded peripheral neuropathy
or lumbosacral radiculopathy.
DISCUSSION
The involuntary leg movements in this patient,
considering the clinical and polysomnographic
findings, met the diagnostic criteria for PLMS.3
PLMS occurs in more than 80% of patients with
restless leg syndrome (RLS).7 On account of the
frequent association between PLMS and RLS,
they are thought to have a common etiology, but
how far they share pathogenetic mechanisms is
94

still unclear and it is important to differentiate
RLS from PLMS.3 His symptoms did not fulfill
the essential criteria for RLS because there was
no unpleasant sensation and need to move, and
they occurred only while he was asleep.3
Besides stroke, PLMS has been reported to be
associated with peripheral neuropathy, uremia,
anemia, gastric surgery, chronic pulmonary
disease, myelopathy, various medications, and
epidural or spinal anesthesia.2,8 In this patient,
none of these factors was present. The close
temporal relationship between the onset of PLMS
and stroke, and the occurrence of unilateral

PLMS only in the hemiplegic limb supports the
contention that his PLMS was associated with
the cerebral infarct. In addition, no involuntary
movements were experienced by him before the
onset of PLMS.
Although the anatomical structure responsible
for stroke-related PLMS has not been clarified,
a few reports have described an association
with pontine, basal ganglia and corona radiata
lesions.2,4,8-10 Anatomical structures responsible
for stroke-related RLS are similar. These lesions
are in areas of the pyramidal tract and the basal
ganglia-brainstem axis that are involved in motor
functions and sleep-wake cycle.11 PLMS without
RLS has been reported in movement or pyramidal
system disorders such as stiff-person syndrome,
Huntington’s disease, and amyotrophic lateral
sclerosis.12,13 It is thought that PLMS without RLS
may be related to a lesion of the motor system
without involvement of the sensory system. The
pathogenesis of stroke-related PLMS is still under
discussion and as mentioned above, how far PLMS
and RLS share pathogenetic pathways is still
unclear. Because of the relationship between sleep
and PLMS, the generator of PLMS is presumed
to be associated with sleep-related structures such
as the reticular activating system. This postulation
was supported by a study using functional MRI,
which pointed to the reticular structure in the
brainstem as the primary generator of PLMS.14
The involuntary leg movements observed in PLMS
are similar to Babinski’s sign, which is usually
observed in pyramidal tract lesions.4 In addition,
PLMS appears preferentially during non-REM
sleep, in which the nocturnal Babinski’s sign is
normally observed.15 Considering these known
facts, it is proposed that PLMS without RLS may
be the result of a pyramidal tract lesion without
involvement of sensory components (in which
there is loss of cortical or subcortical inhibition on
the brainstem generator). The fact that our patient
did not notice any sensory problems provides
additional evidence to support this hypothesis.
In a report about prodromal stroke symptoms,
episodic or prolonged prodromal symptoms
preceded main stroke symptoms by a period of
one to ten days, and were postulated to be caused
by hypoperfusion or lacunar infarction of strategic
sites.16 Similarly, it is assumed that our patient’s
PLMS was caused by supraspinal disinhibition
which had resulted from hypoperfusion or lacunar
infarction. However, our study’s main limitation
is the lack of objective documentation of the
PLMS prior to the onset of the patient’s main
stroke symptoms.
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