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SHORT REPORT

Restless legs syndrome and nocturnal myoclonus:
initial clinical manifestation of familial amyloid
polyneuropathy

F Salvi, P Montagna, R Plasmati, G Rubboli, F Cirignotta, M Veilleux, E Lugaresi,
C A Tassinari

Abstract
Restless legs syndrome was the first iso-
lated clinical manifestation in four
siblings of a family with familial amy-
loid polyneuropathy. Clinical and elec-
trophysiological evidence of peripheral
neuropathy appeared after a variable
time interval. Polysomnography showed
abnormal sleep patterns and nocturnal
myoclonus in all patients. The restless
legs syndrome responded favourably to
clonazepam.
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The restless legs syndrome (RLS) is charac-
terised by deep, ill-defined paraesthesiae
associated with restlessness of the lower
limbs, appearing when the patient falls asleep
or during prolonged rest.`3 Movements or
rubbing of the legs usually relieve the symp-
toms. RLS has been reported as an idiopathic,
often familial condition,24or associated with
polyneuropathies.2 On polysomnography,
RLS is frequently accompanied by periodic
movements of sleep, also called nocturnal
myoclonus (NM).237

In 1952 Andrade first described a family
with an atypical generalised amyloidosis pre-
dominantly involving the peripheral nerves.8
An Italian family with familial amyloid poly-
neuropathy (FAP) bearing the biochemical
marker of the Portuguese variant (trans-
thyretin-Met 30, TTR-Met3O) was recently
studied.9"0 Four of the five clinically affected
family members complained of RLS months
to years before the onset of clinical symptoms
of polyneuropathy. To our knowledge RLS
and NM have not been reported in patients
with FAP.

Material and methods
Thirty three living members of the family
over three generations were examined and
followed over a period of more than three
years. All were tested for TTR-Met3O. Eleven
of them were found to be carriers of the TTR-
Met3O marker; of these, only three had clini-
cal evidence of polyneuropathy at the time of
the TTR-Met3O typing (cases II-1, 10, 12, fig
1). At follow up, two additional family mem-

bers (cases II-2 and 6, fig 1) were shown to
have FAP. A skin biopsy showing amyloid
deposits confirmed the diagnosis of FAP in all
patients and, in one of them, a sural nerve
biopsy revealed similar findings.
Four of the five clinically affected patients

complained of RLS and their case histories
are summarised below. Standard motor and
sensory nerve conduction studies (NCS) and
concentric needle electrode examination
(NEE) of the lower extremities were perfor-
med in all four patients according to the
Buchthal's method." Sympathetic skin re-
sponses (SSR) were recorded from the palm
using a technique previously described.'2
These patients had a polysomnographic study
which included recording the electroence-
phalogram (EEG), electro-oculogram (EOG),
electromyogram (EMG) of the submental
muscles, electrocardiogram (ECG), respiro-
gram, and EMG of the anterior tibialis
muscle.7"' The presence of NM was deter-
mined according to previously reported in-
dices.7

Case reports
Case 1 Case II-1 is a 71 year old housewife.
Since the age of 61 years she had complained
of an ill-defined sensation of pulling and tear-
ing in the distal lower extremities while falling
asleep, usually relieved by movements al-
though, on occasion, she had to get up and
walk for a few minutes. She would sleep for
only a few hours because of the difficulty in
falling asleep and the frequent awakenings.
Neurological examination at that time was
normal. At the age of 65 years, she noticed the
onset of diurnal burning pain and swarming
paraesthesiae on the anterolateral aspect of the
legs distal to the knee. Two years later this
continuous burning sensation also involved
her feet and hands. Four years later electro-
physiological studies including NCS and con-
centric NEE were consistent with a severe
sensorimotor peripheral neuropathy (table).
SSR were absent. A polysomnography confir-
med the presence of NM. She was treated
with clonazepam 1 mg Hs which considerably
relieved the RLS; however, the medication
was discontinued one year later because of
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Figure 1 Family
pedigree.

increased muscle weakness and the symptoms
of RLS recurred. At the age of 71 years she
became bedridden and, on neurological
examination, she had marked predominantly
distal muscle atrophy, distal limb anaesthesia,
faecal and urinary incontinence, and episodes
of orthostatic hypotension.

Case 2 Case II-10 is a 54 year old fisher-
man who reported a three year history of
paraesthesiae described as electric shocks or
pinpricks felt as a deep sensation in the distal
lower limbs while trying to fall asleep. He had
to rub or move his legs and sometimes walk to
get some relief. These paraesthesiae would
result in several awakenings during the night.
According to his wife, the patient had sudden
jerks of the lower extremities while asleep. All
these symptoms would also occur during
daytime although only when resting. At the
age of 52 years, he began complaining of
diurnal superficial paraesthesiae and loss of
pain and temperature sensation in the lower
extremities, and burning pain in the soles of
his feet. A year later, he reported a difficulty
in maintaining an erection and a few episodes
of faecal and urinary incontinence. Clinical
examination and electrophysiological studies
confirmed the presence of a mixed sen-
sorimotor peripheral neuropathy (table). SSR
were present but of low amplitude. A poly-
somnographic study was obtained at the age of
54 years. He was treated with clonazepam
1 mg Hs which relieved the symptoms as-
sociated with RLS. The latter recurred each
time he withdrew from the treatment.

Case 3 Case II-2 is a 69 year old house-
wife who had been complaining of a sensation
of "tightening" deep in the legs and ankles.
She described it as "something biting my
bones", and this caused her some difficulty in
falling asleep. Movements or rubbing of the
legs gave her a temporary relief. At the age of
66 years, a neurological examination and elec-
trophysiological studies including NCS, NEE
and SSR were completely normal. Treatment
with clonazepam 1 mg Hs, started shortly fol-
lowing a polysomnograph, completely re-
lieved her symptoms (to date medication is

still effective). At age 68 years (30 months
after the onset of RLS), she noticed the onset
of diurnal pain, paraesthesiae and loss of sen-
sation on the lateral part of the legs. Neuro-
logical examination revealed definite signs
of a peripheral neuropathy and NCS showed
slightly reduced nerve conduction velocities
(table). SSR were present but of low ampli-
tude.

Case 4 Case II-6 is a 63 year old fisher-
man with a past medical history of diabetes
mellitus, diagnosed at the age of 55, and well-
controlled by an oral hypoglycaemic agent.
When first seen at the age of 60, he was
asymptomatic and his neurological examina-
tion and electrophysiological studies including
SSR were normal. One year later he began to
complain of deep paraesthesiae in his legs and
feet with a feeling of constriction and warmth
appearing about 30 minutes after falling
asleep. To obtain relief, he needed to move or
rub his legs continuously. A repeat electro-
physiological testing was normal. A diagnosis
of RLS was made on a clinical basis. Follow-
ing a polysomnogram, he was treated with
clonazepam 1 mg Hs which dramatically re-
lieved the symptoms. The latter recurred each
time the patient attempted to stop the medica-
tion because of daytime somnolence. Nine
months later he began complaining of diurnal
superficial dysaesthesiae localised to the
anterolateral aspect of his legs. Clinical
examination and NCS performed at that time
revealed a mild mixed peripheral neuropathy
in the lower extremities (table).

Results
All patients showed abnormal sleep patterns
with reduction of the deep sleep stages (stages
III and IV). In all but one (case 4), REM sleep
was reduced. Sleep latency was not increased.
Numerous arousals appeared during sleep and
in cases 3 and 4, the wake after sleep onset
(WASO) index was highly increased. During
relaxed wakefulness and nocturnal awakenings,
abundant EMG activity was recorded from the
anterior tibialis muscle showing nearly contin-

*
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Table Results of motor and sensory NCS and SSR (expressed in % of normal values)

Case 1 2 3 4

Age 69 70 70 71 53 53 55 66 68 60 62

Median
Motor
MAP N N
MCV 63 81

Sensory
SAP 6 31
SCV 17 N

Ulnar
Motor
MAP N
MCV N

Sensory
SAP N
SCV N

Peroneal
Motor
MIAP 2 0 0 N N N N N
MCV N 0 0 82 N N N 78

Sensory
SAP 0 11 N N N N N
SCV 0 70 N N N N N

Sural
SAP 1 0 N 1 N N N N
SCV 72 0 83 60 N 87 N N

SSR 0 l 0 N 4 N N

0: absence of motor or sensory action potential; N: normal; 1: reduced amplitude; MAP: motor action potential amplitude;
MCV: motor conduction velocity; SAP: sensory action potential amplitude; SCV: sensory conduction velocity; SSR: sympathetic
skin response.

uous leg movements. All patients had periodic
movements typical ofNM (fig 2). In cases 1, 2,
and 4, the myoclonus index (number of
movements per hour of sleep) was 28&5, 15, and
11 4 respectively which is above the upper limit
of normal.7

Discussion
In our patients the symptoms of RLS were
clearly different from the hyperpathia and
formication usually found in polyneuropathy.
Not only were they present exclusively during
muscular rest and relieved by movements, but
they were localised deeply in the legs and
accompanied by a constricting or biting sensa-

tion and an urge to move the limbs. Patients
could clearly differentiate between the RLS
and the superficial paraesthesiae which devel-
oped later.
To our knowledge, an association between

RLS-NM and FAP has not been previously
reported although a case of RLS associated
with sporadic amyloid neuropathy has been
described. 14
Evidence suggests a close, not casual,

pathogenetic relationship between FAP and
RLS-NM. First, no member of the present
family without FAP complained of RLS.
There was a definite time sequence between the
symptom-free period, RLS-NM and poly-
neuropathy. RLS was the first symptom to

Figure 2
Polysomnographic in case
4. Periodic movements of
sleep recordedfrom the
anterior tibialis muscles,
intermingled with brief,
irregular myoclonic bursts.
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appear even when neurological examination
and electrophysiological studies proved
negative for polyneuropathy. Second, the
follow up oftwo asymptomatic marker-positive
patients (cases 3 and 4) allowed us to detect the
onset of RLS nine and 30 months before they
developed the symptoms and signs of a sen-
sorimotor and autonomic polyneuropathy
typical of FAP. RLS-NM and FAP presented
in a chronological order and RLS persisted
even in the presence of a full-blown FAP.
Finally, RLS in our patients had a mean age at
onset of 59 7 years while in the previously
reported familial cases, the onset was usually
during adolescence.'

In our opinion, RLS was an early symptom
of FAP and should be thoroughly looked for in
patients with FAP. RLS with FAP cannot be
clinically differentiated from the idiopathic
variant except for its later age of onset. Both
are promptly amenable to medical manage-
ment.1'17 In our patients, clonazepam 1 mg in a
single bedtime dose led to a marked benefit
with complete relief of RLS symptoms. Clon-
azepam had to be withdrawn in two patients
because of daytime drowsiness and muscle
weakness. However, the two patients still
under treatment continue to benefit from the
medication in spite of the evolution of the
disease.
The origin and physiopathology of RLS and

NM are still largely hypothetical.6 However, in
some cases, RLS-NM may be associated with
an early peripheral nervous system involve-
ment such as seen in our patients with FAP. In
view of this, patients with apparently idio-
pathic, late onset RLS should be thoroughly
investigated to discover a possible underlying
cause, particularly if there is a family history.

Since the completion of our study, all five
members of two additional families with late
onset FAP were found to have RLS early in the
course of the disease followed by clinical,
pathological, and electrophysiological evidence
of polyneuropathy. All patients also had a
marked improvement in the symptoms of RLS
on clonazepam.

We thank Drs P P Costa and M J M Saraiva from the University
of Porto, Portugal, for TTR-Met30 typing.
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