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Abstract—Objective: To assess the incidence and time course of new-onset restless legs syndrome (RLS) after spinal
anesthesia. Methods: A total of 202 consecutive patients undergoing spinal anesthesia for various types of surgery were
prospectively evaluated regarding the presence and severity of RLS symptoms 48 to 72 hours post surgery and after
1 week, 1 month, 3 months, and 6 months. A diagnosis of RLS was made according to the criteria of the International RLS
Study Group (IRLSSG), and severity was assessed by the IRLSSG severity scale. Results: Of 161 patients without any
history of RLS, 8.7% developed first-onset RLS after spinal anesthesia. Symptoms were transient, with a mean duration of
33 � 30 days. Low mean corpuscular volume and mean corpuscular hemoglobin were associated with the occurrence of
new-onset RLS after spinal anesthesia. Conclusions: Transient RLS can be induced by spinal anesthesia. The mechanisms
by which spinal anesthesia can trigger RLS are unclear but may include deficits in spinal sensorimotor integration in
susceptible individuals.
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Restless legs syndrome (RLS) has a prevalence of
about 10%.1-4 At least 42% of patients with primary
RLS have a positive family history,5 indicating a ge-
netic basis. Although a linkage for RLS has been
reported on chromosome 12, no specific genetic mu-
tations causing RLS have been identified.6 RLS
pathophysiology involves dopaminergic and possibly
opioidergic7 mechanisms as well as alterations of
brain iron metabolism. Neurophysiologic studies
have shown disinhibition of motor cortex8 and hyper-
excitability of spinal pathways.9,10 The latter and sev-
eral other observations argue for a pathogenetic role
of dysfunctional spinal cord circuitry in RLS.

RLS has been found to be associated with struc-
tural spinal cord pathology, such as transverse my-
elitis of different etiologies.11,12 Single case reports
describe severe restless legs symptoms as well as
periodic limb movements (PLM), PLM-like dyskine-
sias, or myoclonic events during13 and at the end14-16

of spinal anesthesia.
We examined the possible relationship between

RLS and spinal anesthesia by assessing the inci-
dence and time course of new-onset RLS after spinal
anesthesia in 202 consecutive patients.

Methods. Patients. A total of 202 consecutive patients
undergoing spinal anesthesia for various types of surgery
at the Department of Anesthesiology of the Innsbruck Uni-
versity Hospital between August 2000 and December 2000
were enrolled in the study. Indications for surgery were
orthopedic (n � 90; 32 total hip and 42 total knee arthro-
plasties, 16 minor orthopedic surgeries such as hallux val-

gus procedures), gynecologic (n � 80; 72 cesarean sections,
3 cervical cerclages, 3 nonmalignant tumor resections, 2
malignant tumor resections), urologic (n � 28; 21 transure-
thral prostatic resections due to benign hyperplasia, 7 re-
sections of prostatic or vesicular carcinoma), and vascular/
reconstructive procedures (n � 4; 3 peripheral arterial
bypass procedures, 1 skin graft).

Spinal anesthesia. Lumbar puncture was performed at
the L3-4 intervertebral space. Through a 22-gauge sharp
or a 25-gauge pencil point needle, the anesthetic agent was
injected into the subarachnoid space by single shot. Anes-
thetic agents used were bupivacaine 4% (n � 179, mean
dose 13.5 � 2.9 mg) and mepivacaine 0.5% (n � 23, 80 mg
single dose). Both are amide local anesthetics and act via
blockade of neuronal sodium channels.

Mepivacaine was administered in a 10% glucose solu-
tion, bupivacaine without any adjuvant. The 72 patients
who underwent cesarean section received bupivacaine to-
gether with fentanyl 15 mcg. Vasoconstrictors were not
added.

Study design. For the duration of recruitment (5 months)
one of the authors (B.F.) regularly contacted the anesthesi-
ologists responsible for the orthopedic, gynecologic, uro-
logic, and reconstructive surgeries of the day, thereby
identifying all consecutive patients undergoing surgery in
spinal anesthesia.

Patients were first contacted between 48 and 72 hours
post surgery and, for all patients consenting to participate,
a detailed medical history including prior RLS symptoms
as well as current and previous drug exposure was ob-
tained. Data regarding dose and type of anesthetics, posi-
tion during surgery, and type of surgery were obtained
from the anesthesiologic surgery protocol. The presence or
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absence of RLS was assessed using the minimal criteria of
the International Restless Legs Syndrome Study Group
(IRLSSG).17 When RLS criteria were met the RLS severity
scale was also applied.18 The IRLSSG severity scale con-
sists of 10 items assessing subjective severity of RLS-
related complaints on a scale from 0 to 4, with a maximum
score of 40. The scale has recently been validated in a large
population.18 Blood biochemical variables were taken from
the patients’ case notes and included hemogram before and
after surgery, creatinine, urea, iron, ferritin, and trans-
ferrin. Serum iron levels were available only for a minority
of patients and were therefore not included for further
analysis.

Seven days after anesthesia, the second contact was
made personally or by telephone. A third interview was
performed after 1 month. Patients still reporting RLS
symptoms at month 1 were interviewed again after 3 and 6
months. All interviews were performed by a physician
trained in the diagnosis and assessment of RLS (B.F.).
After discharge from the hospital, the interviews were con-
ducted by telephone.

All patients who had experienced new-onset RLS after
spinal anesthesia were reinterviewed after a minimum of
17 months (up to 21 months) post surgery regarding possi-
ble recurrence of RLS symptoms.

Statistics. Results are reported as means and SD or
95% confidence intervals. Patients were divided into two
groups based on their previous RLS history (negative RLS
history, n � 161; and positive RLS history, n � 41). Be-
cause of the small number of patients with a positive RLS
history, logistic regression analysis was performed in the
negative RLS history group only to detect any differences
between patients who developed RLS after spinal anesthe-
sia (n � 14) and patients who remained free of RLS symp-
toms (n � 147). Differences were evaluated univariately
for age, sex, type and dose of anesthetic agent (mepiva-
caine and bupivacaine; doses calculated separately for
each), pregnancy, and blood biochemical variables. Calcu-
lations of sensitivity and specificity at different cutoff
points of mean corpuscular volume (MCV) and mean cor-
puscular hemoglobin (MCH) were performed, using opti-
mal cutoff values determined by receiver operating
characteristics (ROC) curve analysis. The positive predic-
tive values (PPV) were calculated for the optimal cutoff
value in the ROC curve according to the Bayesian formula.

SPSS 10.0 for Windows (Chicago, IL) was used for all
statistical analyses. p Values � 0.05 were considered to
indicate statistical significance.

Results. A total of 202 consecutive patients (58 men, 144
women, mean age 53 � 20.2 years) contacted agreed to
participate and were included in the study. Of the 144
women, 75 were pregnant (37% of the sample). Forty-one
patients had pre-existent RLS (20.3%) according to
IRLSSG criteria (17 of 75 [22.7%] pregnant women, 19 of
69 [27.5%] nonpregnant women, 5 of 58 [8.6%] men).

In 161 patients there was no evidence of pre-existing
RLS symptoms. Of these, 14 (8.7%) developed RLS after
spinal anesthesia (3 of 58 [5.2%] pregnant women, 8 of 50
[16%] nonpregnant women, 3 of 53 [5.7%] men). The onset
of RLS symptoms occurred a mean of 7.3 days (95% CI 4.0
to 10.6) after spinal anesthesia. In one patient, new onset
RLS symptoms started immediately when the effect of spi-
nal anesthesia was waning; another one first noticed RLS

symptoms 18 days after surgery. Mean scores of the
IRLSSG severity scale18 were 15.6 � 6.3 (range 7 to 27).
RLS was transitory in all 14 patients with a mean dura-
tion of 33 days (95% CI 15.4 to 50.4). The time course of
RLS after spinal anesthesia is shown in the figure.

None of these patients had a positive family history for
RLS and 13 were available for follow-up interviews after a
mean of 19.2 � 1.11 (range 17 to 21) months. None of them
reported any symptoms suggestive of recurrence of RLS
during the period since the previous interview. Post lum-
bar puncture headaches occurred in 14 of the 202 patients
(6.9%). There was no correlation between post lumbar
puncture headaches and RLS.

Logistic regression analysis revealed associations be-
tween a low MCH and low MCV and the occurrence of
first-onset RLS. In new-onset RLS cases, MCV was 8.74 fL,
vs 90.8 fL in patients who remained free of RLS (OR 0.855,
95% CI 0.75 to 0.98, p � 0.014). MCH was 28.9 pg vs 30.3
pg (OR 0.635, 95% CI 0.45 to 0.90, p � 0.013).

The optimal cutoff level with an area under the curve of
0.71 for MCV and 0.72 for MCH to discriminate between
new-onset RLS and no RLS after spinal anesthesia was
89.6 fL for MCV (with 75% sensitivity and 63% specificity)
and 29.5 pg for MCH (with 58% sensitivity and 70% speci-
ficity). The PPV was 16% for both optimal cutoff levels
(MCV and MCH), indicating that these are not primary or
critical determinants of whether a patient will develop
RLS after spinal anesthesia.

No significant correlation was found with other blood
biochemical variables (hemoglobin, hematocrit, total eryth-
rocyte count, creatinine, urea) or sex, age, position during
surgery, pregnancy, or anesthetic agent or dose.

Discussion. In this prospective study, new-onset
RLS was found in 8.7% of patients without any his-

Figure. Kaplan-Meier plot illustrates duration of new-
onset restless legs syndrome (RLS) after spinal anesthesia.
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tory of RLS undergoing surgery in spinal anesthesia.
Percentages were higher in women than in men, but
logistic regression analysis did not corroborate corre-
lations between post spinal anesthesia RLS and sex.
The mean delay between spinal anesthesia and RLS
was 7.3 days, and symptoms persisted for a mean of
33 days. These findings suggest that transitory RLS
is more common than post lumbar puncture head-
ache, which is a well-recognized complication after
spinal anesthesia.19

The mechanisms of induction of delayed onset
RLS by spinal anesthesia are unclear, but may in-
clude changes in sensorimotor spinal integration per-
sisting after spinal anesthesia in susceptible
individuals. Abnormalities of the spinal flexor reflex
have been noted in neurophysiologic studies of pa-
tients with idiopathic RLS9 and a number of reports
have described symptomatic RLS in patients with
different spinal pathologies.11,12 Preoperative low
MCV and MCH were correlated with postanesthetic
RLS in this study, indicating a possibility of iron
deficiency as a susceptibility factor.20

Previous case reports have described RLS- or
PLM-like symptoms occurring toward the end of spi-
nal anesthesia.14-16 A delayed occurrence of RLS
symptoms after the end of anesthesia has not been
previously reported. One possible explanation for the
delay is the fact that during the postoperative phase
most patients received systemic opiate analgesics,
which are also an effective treatment for RLS,21 and
might have prevented RLS from becoming manifest
earlier.

Because our study did not have a surgical control
group undergoing general anesthesia we cannot def-
initely exclude that bed rest or pain-associated sleep
deprivation contributed to the occurrence of RLS.
However, there is no evidence in the literature sug-
gesting that these factors by themselves would be
sufficient to induce new-onset RLS. It is unlikely
that unrecognized RLS had been present in the 14
individuals who developed RLS symptoms after spi-
nal anesthesia, because none of them reported recur-
rence of RLS over a mean follow-up time period of 19
months after anesthesia.

The RLS prevalence of 20.3% before surgery in
our study population is higher than in previous
studies.1-4 The high proportion of pregnant women
(37% in our sample) may have contributed to this
finding.22,23 Other service-based studies on RLS have
also reported much higher prevalences24 than
community-based studies,1-4 presumably owing to a
higher proportion of cases with symptomatic RLS.

The incidence of spinal anesthesia–associated
transitory RLS in this study was higher than that of
post lumbar puncture headache. The risk of develop-
ing transitory RLS should be discussed with patients
undergoing spinal anesthesia.

Acknowledgment
The authors thank R. Habeler, MD, G. Kühbacher-Lute, MD, and
P. Innerhofer, MD, Department of Anesthesiology, University of

Innsbruck, for permitting them access to patient information and
records and for their help with data acquisition.

References
1. Rothdach AJ, Trenkwalder C, Haberstock J, Keil U, Berger K.

Prevalence and risk factors of RLS in an elderly population:
the MEMO study. Memory and Morbidity in Augsburg El-
derly. Neurology 2000;54:1064–1068.

2. Lavigne GJ, Montplaisir JY. Restless legs syndrome and sleep
bruxism: prevalence and association among Canadians. Sleep
1994;17:739–743.

3. Phillips B, Young T, Finn L, Asher K, Hening WA, Purvis C.
Epidemiology of restless legs symptoms in adults. Arch Intern
Med 2000;160:2137–2141.

4. Ulfberg J, Nystrom B, Carter N, Edling C. Restless legs syn-
drome among working-aged women. Eur Neurol 2001;46:17–19.

5. Winkelmann J, Wetter TC, Collado-Seidel V, et al. Clinical char-
acteristics and frequency of the hereditary restless legs syn-
drome in a population of 300 patients. Sleep 2000;23:597–602.

6. Desautels A, Turecki G, Montplaisir J, Sequeira A, Verner A,
Rouleau GA. Identification of a major susceptibility locus for
restless legs syndrome on chromosome 12q. Am J Hum Genet
2001;69:1266–1270.

7. Walters AS, Winkelmann J, Trenkwalder C, et al. Long term
follow-up on restless legs syndrome patients treated with opi-
oids. Mov Disord 2001;16:1105–1109.

8. Tergau F, Wischer S, Paulus W. Motor system excitability in
patients with restless legs syndrome. Neurology 1999;52:
1060–1063.

9. Bara-Jimenez W, Aksu M, Graham B, Sato S, Hallett M. Peri-
odic limb movements in sleep: state-dependent excitability of
the spinal flexor reflex. Neurology 2000;54:1609–1616.

10. Provini F, Vetrugno R, Meletti S, et al. Motor pattern of periodic
limb movements during sleep. Neurology 2001;57:300–304.

11. Brown LK, Heffner JE, Obbens EA. Transverse myelitis asso-
ciated with restless legs syndrome and periodic movements of
sleep responsive to an oral dopaminergic agent but not to
intrathecal baclofen. Sleep 2000;23:591–594.

12. Hemmer B, Riemann D, Glocker FX, Lucking CH, Deuschl G.
Restless legs syndrome after a Borrelia-induced myelitis. Mov
Disord 1995;10:521–522.

13. Watanabe S, Sakai K, Ono Y, Seino H, Naito H. Alternating
periodic leg movement induced by spinal anesthesia in an
elderly male. Anesth Analg 1987;66:1031–1032.

14. Lee MS, Lyoo CH, Kim WC, Kang HJ. Periodic bursts of
rhythmic dyskinesia associated with spinal anesthesia. Mov
Disord 1997;12:816–817.

15. Fox EJ, Villanueva R, Schutta HS. Myoclonus following spinal
anesthesia. Neurology 1979;29:379–380.

16. Nadkarni AV, Tondare AS. Localized clonic convulsions after
spinal anesthesia with lidocaine and epinephrine. Anesth
Analg 1982;61:945–947.

17. Walters AS. Toward a better definition of the restless legs
syndrome. The International Restless Legs Syndrome Study
Group. Mov Disord 1995;10:634–642.

18. Hening WA, Walters AS, Rosen R, et al. The international
RLS study group rating scale: a reliable and valid instrument
for assessing severity of the restless legs syndrome. Neurology
2001;56(suppl 3):A4.

19. Hyderally H. Complications of spinal anesthesia. Mt Sinai
J Med 2002;69:55–56.

20. Earley CJ, Connor JR, Beard JL, Malecki EA, Epstein DK,
Allen RP. Abnormalities in CSF concentrations of ferritin and
transferrin in restless legs syndrome. Neurology 2000;54:
1698–1700.

21. Hening W, Allen R, Earley C, Kushida C, Picchietti D, Silber
M. The treatment of restless legs syndrome and periodic limb
movement disorder. An American Academy of Sleep Medicine
Review. Sleep 1999;22:970–999.

22. Goodman JD, Brodie C, Ayida GA. Restless leg syndrome in
pregnancy. BMJ 1988;297:1101–1102.

23. Lee KA, Zaffke ME, Baratte-Beebe K. Restless legs syndrome
and sleep disturbance during pregnancy: the role of folate and
iron. J Womens Health Gend Based Med 2001;10:335–341.

24. Kushida CA, Nichols DA, Simon RD, et al. Symptom-based
prevalence of sleep disorders in an adult primary care popula-
tion. Sleep Breath 2000;4:9–14.

December (1 of 2) 2002 NEUROLOGY 59 1707


