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2:00PM
Circadian Rhythm of the Restless
Syndrome

Legs

Arthur S. Walters, New Brunswick, NJ; C. Trenkwalder, W.
Herring, S. Chokroverty, and K. Rahman, New Brunswick and
Lyons, NJ, and Munich, Germany
Objective. We want to demonstrate whether the motor and
sensory components of the restless legs syndrome (RLS) are
worse at night only because patients are lying down at this time
or whether they are also worse at night for reasons independent
of body position.
Background. Patients with idiopathic RLS complain that
their daytime and nighttime symptoms are worse when they are
at rest, i.e., lying or sitting. They also complain that their symptoms are worse at night.
Design I Methods. Seven patients (3 male, 4 female, 42-77
years old) with RLS were studied 3 days and 3 nights in a
row including 2 nights of polysomnography and one night of
total sleep deprivation. Periodic leg movements (PLM) were
recorded with surface EMG (both tibialis anterior and brachioradialis muscles) under the condition of a SIT (suggested
immobilization test) of one hour and a half at 9 a.m., 1 p.m., 5
p.m. and 8 p.m. and during the night of sleep deprivation. A
rectal temperature probe remained inserted during the entire
study period. The amount of light exposure and nutritional
factors were kept approximately constant.
Results. The mean PLM indices during sleep of night 1
and 2 of 7 patients were 65 between 10 p.m. and 11 p.m. and
then showed an hourly average between 11 p.m. and 4 a.m. of
93, 86, 94, 88 and 89 with a decrease of 61 between 4 a.m.
and 5 a.m. and 44 between 5 a.m. and 6 a.m. During the sleep
deprivation
night the maximum of PLM index was 121
between 12 midnight and 1 a.m. and decreased slightly after
2 a.m. to 60 at 7 a.m. The recording of daytime PLMS showed
the lowest PLM index at 9 a.m., 10 a.m., and 1 p.m. (mean:
15, 23, 20) with an increase up to 56.8 at 6 p.m. and 94.3 at 7
p.m. Subjective ratings of sensory symptoms and restlessness
paralleled the amount of motor symptoms. Rectal temperature curves revealed a normal circadian rhythm.
'. Conclusions. The amount of sensory and motor symptoms
of RLS seem to be correlated with a circadian rhythm with an
increase of symptoms in the early evening hours and a maximum between 1 and 4 a.m. and a decrease thereafter. These
results' appear to ,occur independent of fatigue. RLS therefore
is not .only a sleep disorder but a motor and serrsor'y iabriormality provoked both by rest and time of day. . .
f~·I.;Studysupported by Rena Nora Gift FundlLyons Veterans
Research In~titute, Incorporated., .(l-;l~.1t!u..<;J':}A~-'." . '_~'J
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Treatment of the Restless Legs Syndrome:
Current Practices of Sleep Experts
Wayne A. Hening, Lyons, NJ; Arthur S. Walters and Sudhansu
Chokroverty, Lyons and New Brunswick, NJ
Objective. To determine the treatment practices of physicians
who are familiar with the restless legs syndrome (RLS) as a
measure of which medications are currently believed useful by
sleep experts.
Background. As recently as 1982, it was felt that no good
treatment existed for RLS. While RLS is still not an FDA indication for any medication, much experience has been gained in the
intervening years and double-blind studies have established the
efficacy of alpha adrenergic agents, benzodiazepines, carbamazepine, dopaminergic agents, and opioids in ameliorating the
symptoms of this condition. It therefore seemed appropriate to
assess current treatment practice of sleep experts as a guide to
others who may treat this condition.
Design / Methods. We distributed questionnaires to physicians interested in research on and the treatment of RLS at two
international sleep meetings (Eurosleep 94 and the 1994 APSS
meeting). These questionnaires asked for physician experience,
treatment strategy, and medications used.
Results. Nineteen sleep experts fully completed the questionnaires and indicated they had treated, by estimate, 1,065
patients with RLS. Most (N = 12) indicated they began treatment when the patient was impaired in his sleep and daily function. Eleven used Sine met (regular or CR) as drug of choice, 5
used c1onazepam, and 1 used both. One physician with extensive
pediatric practice favored c1onidine. All respondents used both
dopaminergic agents and benzodiazepines in treatment; 16 used
opioids. Sixteen respondents used combination treatment with
agents from different classes. Other medications (c1onidine, carbamazepine, baclofen, non-opioid analgesics, anticonvulsants,
vitamins, iron) were mentioned only by a few physicians.
Conclusions. An international group of sleep experts indicate
that dopaminergic agents and benzodiazepines, especially cianazepam, are the drugs of choice for treating RLS. Treatment is
usually undertaken only for disease that impairs patient function. Most respondents also use opioids and consider combination therapy necessary for at least some patients.
Study supported by the Clemente Foundation and VA Medical Research Service.

4465
2:30PM
Successful Treatment of Restless Leg
Syndrome With Gabapentin (Neurontin®)

Gary A. Mellick, Lorain, OH; Larry B. Mellick, Lorna Linda, CA
Objective. We report our experience with the recent1; released
anticonvulsant gabapentin (Neurontin®) in the treatment of
severe and refractory restless leg syndrome in a 67-year-old
female. Gabapentin is a well-tolerated drug, has no recognized
withdrawal state and has a well-documented benign efficacy-totoxicity ratio.
Background. This case report represents a series of clinical trials using gabapentin (Neurontin®), an FDA-sanctioned anticonvulsant released in February 1994, to identify potential efficacy in
the management of restless leg syndrome-periodic limb movements in sleep. Gabapentin (Neurontin®) is utilized in the treatment of partial seizures with or without secondary generalization.
. Results. Our patient had marked suppression of leg movements, and she experienced restful sleep on her initial night of
therapy. Since starting gabapentin, she has maintained excellent control of her leg movements except for a three-day period
when the medication was not available.
Conclusions. The satisfactory relief of nocturnal leg movements obtained in our patient taking gabapentin (Neurontin®)
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suggests that it is an effectiv~ medical treatment for control of
the restless leg syndrome. We believe the role of gabapentin in
the treatment of restless leg syndrome-periodic limb movements
in sleep merits further scientific investigation. This case report
represents the first documented use of gabapentin forrestless
leg syndrome.
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2:45PM
The Differential Effects of Sleep in Somatosensory Evoked Potentials of Proximal and
Distal Nerves of the Lower Extremity
Malcolm Yeh, T, Yamada, E. Dyken, and T. Seguchi, Iowa City, IA
Objective. To inspect the effect of sleep on sensory evoked
potentials (SEP) in proximal and distal nerves of the lower
extremity.
Background. We previously observed an amplitude reduction
in the pudendal SEP from awake to stage 3-4 sleep in contrast to
the amplitude increase in the tibial (PTN) SEP. This difference
raised the question of whether it represented characteristics
between pure sensory and mixed sensory/motor nerves vs characteristics between proximal and distal limb innervation.
Design/Methods.
SEP samples of sural (SN), PTN, and lateral femoral cutaneous nerves (LFCN) were recorded with monitored polysomnography from six healthy subjects during all
stages of sleep. Amplitude and latency changes between the
awake state and stage 3-4 sleep were compared between nerves.
Results. From awake to stage 3-4 sleep, all subjects showed
an amplitude decrease for the LFCN-SEP (p < 0.01) in contrast
to amplitude increases in SN-SEP and PTN-SEP (p < 0.05). All
peak latencies showed prolongation in stage 3-4 sleep.
Conclusion.
The difference in the observed amplitude
changes appear between proximal (pudendal and LFCN) and
distal (PTN and SN) SEPs which imply differential effects of
sleep in the sensory processing with the sensitivity of proximal
nerves dampened in sleep.
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Objective. To examine the frequency and clinical features' of
sleep benefit in Parkinson's disease (PD).
' ,'.'"
,
Background. This study is designed to specifically evaluate
the effect of nocturnal sleep on PD symptoms before morning
medication.
Methods. One hundred seventeen consecutive PD patients
were interviewed. Sleep benefit was defined as subjective
report of greater than 40% improvement in PD symptoms following nocturnal sleep before medication. Comparisons were
done between PD patients with sleep benefit (PDSB) and those
without for demographic information, Hoehn and Yahr rating
(HY), Pittsburgh Sleep Quality Index (PSQI), and depression
using t tests, chi-square, Mann-Whitney U, and Kendall's Tau
B statistics.
Results. Twenty-five percent had sleep benefit lasting from
30 min to greater than 3 hours in the morning (median 2-3
hours). The duration of sleep benefit correlated with reported
duration of improvement following a single dose oflevodopa (p =
0.05). PDSB patients had a lower HY score (2 vs. 3, p < 0.01),
and took less daily carbidopa/levodopa (p = 0.04). PDSB patients
tended to be younger with shorter duration of PD. There was no
difference for PSQI score, depression, or time of last medication
dose before sleep.
'
Conclusion. Sleep benefit is associated with milder PD and
may reflect sleep effects on residual dopamine storage or
dopamine receptors.
Study supported by the United Parkinson Foundation.
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STROKE: ADVANCES IN DIAGNOSTIC MRI

448S
3:00PM

Wednesday, May 10

Polysomnographic
Findings in Patients With
Quadriplegia: Correlations With Level of
Spinal Cord Injury

3:45 PM - 5:00 PM

Ronald E, Kramer, Jeff Brewer, Jessica Lockfield, and Kirsten A.
Bracht, Englewood, CO
Objective. To analyze polys omnographic (PSG) features and
their relationship to injury level in quadriplegic patients.
Background. Published data on quadriplegics studied with
complete PSGs is lacking. This is one of the largest series presented to date in this population.
Methods. Respirator-independent
cervical injury patients
were studied with 16 channel complex PSG, Linear regression
analysis was used.
Results. There were 17 patients studied with 21 PSGs. One
patient's level of injury was at C3; 4 at C4; 4 at C5; 7 at C6; and
1 at C7. Ages ranged from 26 to 63 years. Body mass index
ranged from 20-45 kg/m2. Slow wave sleep was <22% of total
sleep time in all studies; REM sleep <20% in 10; sleep efficiency
was <80% in 14. Two C6 and one C7 patient showed significant
periodic limb movements. Average respiratory distress index
was 41, being normal in only one C6 and one C7 patient.
Obstructive events predominated in all. RDI, lowest and average
Sa02, and lowest heart rate were not related to level of injury.
CPAP or BiPAP therapy for apnea worked in 6 of7 patients,
Conclusions. Sleep disturbances are common in patients with
quadriplegia and probably contribute to cognitive and systemic
dysfunction. Cervical level of injury does not predict extent of a
patient's PSG-defined sleep disturbance,
Study supported by Colorado Neurological Institute.
A286
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(Ballroom 6A)
Co-Chairs: William A. Pulsinelli, Memphis, TN
James W. Prichard, New Haven, CT

450S
3:45 PM
Diffus~on-Weighted MRI of Clinical Stroke
Michael E. Moseley, M. Yenari, A. de Crespigny, and M. Marks,
Stanford, CA
Objective. The unique sensitivity of diffusion-weighted MR
imaging (DWl) to cerebral ischemia indicates that DWI could
become a significant diagnostic tool needed in clinical stroke
management.
We demonstrate
that DWI provides needed
prognostic information in the early hours of acute clinical
stroke.
Background. DWI detects hyperacute (cytotoxic) decreases in
water proton diffusion following stroke. In the clinical setting,
however, patient motion becomes a major problem. A "navigated" DWI method, developed on a standard MRI scanner, can produce high-quality artifact-free images and has been applied to a
significant patient population.
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Successful Treatment of Restless Leg
Syndrome With Gabapentin (Neurontin®)
Gary A. Mellick, Lorain, OR; Larry B. Mellick, Lorna Linda, CA
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Objective. We report our experience with the recently released
0
anticonvulsant
gabapentin (Neurontin®) in the treatment of
severe and refractory restless leg syndrome in a 67-year-old
female. Gabapentin is a well-tolerated drug, has no recognized ~
withdrawal state and has a well-documented benign efficacy-totoxicity ratio.
Background. This case report represents a series of clinical trials using gabapentin (Neurontin®), an FDA-sanctioned anticonvulsant released in February 1994, to identify potential efficacy in
&..1
the management of restless leg syndrome-periodic limb move_,
ments in sleep. Gabapentin (Neurontin®) is utilized in the treatment of partial seizu~es with or without secondaI?' generalization.
C
Results. Our patient had marked auppressron of leg move- i q)
ments, and she experienced restful sleep on her initial night of
therapy. Since starting gabapentin, she has maintained excellent control of her leg movements except for a three-day period
~
when the medication was not available.
r'
Conclusions. The satisfactory relief of nocturnal leg movefA
ments obtained in our patient taking gabapentin (Neurontin®) .
suggests that it is an effective medical treatment for control of
the restless leg syndrome. We believe the role of gabapentin in
the treatment of restless leg syndrome-periodic limb movements
in sleep merits further scientific investigation. This case report
represents the first documented use of gabapentin for restless
leg syndrome.
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