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Introduction: To investigate the prevalence and characteristics of 
Restless Legs Syndrome (RLS) in patients with Behçet’s Disease (BD) and 
Multiple Sclerosis (MS).

Methods: Consecutive patients with BD and MS seen in the outpatient 
clinic were included in the study. As a control group, volunteer subjects 
without a known peripheral or central nervous system disorder were 
included. The BD group was divided into two sub-groups as BD with 
neurological involvement [Neuro-Behçet’s Disease (NBD)] and BD without 
any neurological involvement (other BD) for further evaluation. Data on 
demographic characteristics, medical history and family history were 
collected, and all patients underwent neurological examination. The patients 
were evaluated for the presence of diagnostic criteria for RLS. The features 
and severity of RLS were evaluated in patients with RLS using Restless Legs 
Syndrome Identification Form, and the International Restless Legs Syndrome 
Study Group (IRLSSG) Rating Scale. The clinical and radiological findings of 
patients with BD and MS were retrieved from their medical files.

Results: The study included a total of 96 patients with BD (mean age 
39.9±11.8; 51 males; 41 patients with NBD) and 97 patients with MS 

(mean age 34.97±4.1 years; 24 males). There were 100 healthy control 
subjects (mean age 36.18±11.10 years; 46 males). RLS was more prevalent 
in MS (22.8%) and NBD (22%) groups compared to the control group (10%; 
p=0.004 and 0.029, respectively) with a statistically significant difference. 
The prevalence of RLS was higher in MS patients with less disability. Most 
severe RLS symptoms were observed in the MS group. The rate of sleep 
disorders was also higher in MS group. Although stress appeared to be 
a factor worsening RLS in all groups, its prevalence was higher in the MS 
group (p=0.011). There was no correlation between the distribution of 
magnetic resonance imaging lesions and RLS in both MS and NBD groups.

Conclusions: It is well established that RLS can accompany disorders 
involving the peripheral and central nervous systems such as all types of 
peripheral neuropathy, myelopathy, and Parkinson’s disease. The present 
study showed that MS and NBD also seem to be a risk factor for RLS, 
being associated with more severe symptoms.

Keywords: Restless legs syndrome, Behçet’s disease, neuro-Behçet’s 
disease, multiple sclerosis
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Restless Legs Syndrome (RLS) is a sensorimotor disorder that is mostly 
experienced in the evening and nighttime with unpleasant sensations 
(paresthesia, dysesthesia, etc.), particularly more pronounced in legs, and 
relieved by movement (1). There is no diagnostic test for the condition, 
and the diagnosis is based on clinician’s assessments of patient’s subjective 
data and the criteria that were developed in 1995 by the International 
Restless Legs Syndrome Study Group (IRLSSG), and then revised in 2003 
and 2012 by the same group (2).

Restless Legs Syndrome is divided into two types depending on its 
etiology; primary and secondary. Primary (idiopathic RLS, often familial) 
RLS is characterized with an early onset, usually under 40 years of age. 
Secondary etiologies include iron deficiency anemia, pregnancy, chronic 
renal failure-uremia, peripheral neuropathies, multiple sclerosis (MS), 
some rheumatoid diseases [rheumatoid arthritis, Behçet’s Disease/
Neuro-Behçet’s disease (BD/NBD), Sjogren syndrome], spinocerebellar 
ataxia, and thyroid disorders (3–5).

Although the etiology of RLS remains unknown, studies have shown that 
dopaminergic mechanisms play a role in its pathogenesis. The strongest 
evidence for dopaminergic pathology is that patients substantially benefit 
from treatment with dopamine agonists. Also, evidence of a lower rate 
of ferritin and a higher rate of transferrin in the cerebrospinal fluid of 
patients with RLS compared to control groups provides support to the 
hypothesis that iron deficiency leads to the symptoms as a result of the 
dysfunction of dopaminergic systems (1–3).

It is believed that the disease develops in association with spinal 
neuronal excitability, particularly in lesions involving the spinal cord, 
MS, syringomyelia and BD (3, 6). Although it has been found that RLS 
showed increased excitability of the cortical and central motor pathways 
and improvement in increased excitability with dopamine agonists and 
reduced intracortical inhibition at the spinal level, there has been no 
integrated study combining relevant biochemical parameters, magnetic 
resonance imaging (MRI) results and clinical course. Based on this 
information, we aimed to evaluate whether or not there is a difference 
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Table 1. Demographic characteristics and incidence of RLS in the study groups

 Parameter Behçet’s Disease Multiple Sclerosis Controls

Number of Subjects
Total: 96
NBD: 41

Others: 55

Total: 97
RRMS: 85
SPMS: 12

100

Age, years

 Mean ± SD (min-max)
Total: 39.9±11.8 (23–75)

NBD: 42.2±10.7 (25–67)
Others: 38.3±12.3 (18–75)

Total: 35.0±4.1 (17–62)
RRMS: 34.0±8.5 (17–58)
SPMS: 42.4±9.3 (30–62)

36.2±11.1 (21–70)

Male/Female
Total: 51/45
NBD: 28/13

Others: 23/32

Total: 24/73
RRMS: 20/65

SPMS: 4/8
46/54

Occupation typea, n (%)
Total: 27 (28.1%)
NBD: 10 (24.4%)

Others: 17 (30.9%)

Total: 20 (20.6%)
RRMS: 20 (23.5%)

SPMS: 0
36 (36%)

Disease duration, months

Mean ± SD (min-max)
Total: 121.4±107.5 (4–500)

NBD: 152.8±110.8 (12–500)
Others: 98.0±100.0 (4–430)

Total: 101.6±91.1 (1–564)
RRMS: 91.8±78.2 (1–432)

SPMS: 171.0±140.3 (24–564)
-

Incidence of RLS, n (%)
Total: 15 (15.6%)
NBD: 9 (22%)

Others: 6 (10.9%) 

Total: 22 (22.7%)
RRMS: 20 (23.5%)
SPMS: 2 (16.7%)

10 (10%)

aOccupations that require active use of legs and/or feet. The parameters written in bold are statistically significant.
RLS, restless legs syndrome; NBD, neuro-Behçet disease; RRMS, relapsing-remitting multiple sclerosis; SPMS, seconder progressive multiple sclerosis; min, minimum; max, 
maximum; SD, standard deviation.

in the incidence and characteristics of RLS between patients diagnosed 
with BD, NBD, MS and healthy population, and in clinical, biochemical 
parameters and MRI images between patients diagnosed with RLS and 
other patients without RLS.

METHODS
The study included consecutive patients who were followed up in 
our outpatient clinic, and diagnosed with BD according to the 1990 
International Criteria for Behçet’s Disease (7) and consecutive patients 
who had a final diagnosis of MS according to the 2005 Mc Donald 
Criteria for Diagnosis of MS (8). The healthy control group consisted of 
100 volunteers, of similar age, without any known medical condition 
selected from the hospital staff and their families.

Following the approval of local ethics committee (44140529/2014-
66) and the informed consent obtained from the participants, their 
demographic and detailed medical information were collected, and they 
underwent neurological examination. The occupational groups were 
divided into two groups depending on the need for active use of legs 
and/or feet. The workers, teachers, and physicians were considered to 
have active use of legs while students, housewives, designer, unemployed 
people, engineers, and civil servants were those who didn’t require active 
use of legs/feet (Table 1). We collected information on conditions that 
might be associated with secondary RLS such as hypertension, diabetes 
mellitus (DM), chronic renal failure, thyroid disease, and anemia and 
current medications. We used RLS Identification Form (2, 9) to diagnose 
the Restless Legs Syndrome and the IRLSSG Rating Scales to assess the 
severity of RLS symptoms (10). The questionnaires were completed by 
the investigators during face to face interviews.

The questions included timely distribution, severity and remission 
status of complaints, presence of any triggering stress, fatigue, standing, 
variability when alone or with others, presence of any factors which 
alleviated RLS symptoms (massage, warm water, medication, movement 
or other factors), comorbid Periodic Limb Movement Disorder (PLMD), 
presence of any nocturnal sleep disorder with respect to quality of sleep, 
difficulty in falling asleep and time to fall asleep. Checking levels of 
vitamin B12, free thyroxine, thyroid stimulating hormone, hemoglobin, 
hematocrit, ferritin, iron, total iron-binding capacity, magnesium and 
calcium blood levels in subjects with RLS was planned, but unfortunately 
only 13 of the patients could be tested, due to the limitations of the 

social security system. The group with BD were divided into two sub-
groups as BD with neurological involvement [Neuro-Behçet’s Disease 
(NBD)] and BD without any neurological involvement (other BD) for 
further evaluation according to the International Neuro-Behçet’s Disease 
consensus recommendations (11). They were classified as parenchymal 
(brainstem, hemispheric) and non-parenchymal (sinus vein thrombosis, 
arterial, neuropsychiatric) based on the type of involvement. We used 
MRI to assess if there was an involvement of the brainstem, hemispheric 
involvement (especially basal ganglions and deep structures), spinal 
(cervical-thoracic) involvement and comorbid RLS. The disease disability 
was determined using the Neuro-Behçet’s Disability Score (NBDS) (12).

The site of the involvement was classified as supratentorial, brainstem 
and spinal cord in patients with MS. We examined the involvement 
type by MRI. Supratentorial lesions (based on the distribution criteria 
in localization) were considered as being <9, or >9. The brainstem and 
spinal involvement was considered as present or absent regardless of 
the number of lesions. The functional state of the patients were assessed 
using the expanded disability status scale (EDSS) (13). The clinical course 
was classified as clinically isolated syndrome (CIS), relapsing-remitting 
MS (RRMS), primary progressive MS (PPMS) and secondary progressive 
MS (SPMS) (14).

The statistical analysis was performed using the IBM-SPSS 22.0 (SPSS Inc., 
IL, USA) software program. Demographic data were assessed by frequency 
and crosstab analysis, while parametric data were described as median, 
mean, minimum and maximum values and standard deviation. We used 
Pearson’s correlation test for parametric data, and Spearman’s correlation 
test for non-parametric data to examine the correlation. For intergroup 
comparisons, we used Chi-square test for categorical variables, and 
for non-categorical variables; Kruskal-Wallis test to make comparisons 
among 3 groups with Bonferroni corrections, and Mann-Whitney U test 
and independent Student’s t-test for comparisons between two groups. 
The statistical significance was set at p<0.05 or p<0.018.

RESULTS
There were 96 patients with BD (mean age 39.9±11.8 years; 51 males); 
41 of those were diagnosed with NBD. There were 97 patients with MS 
(mean age 35.0±4.1 years; 24 males). MS group had the youngest mean 
age (p=0.012) (Table 1). With respect to the gender distribution, again 
the MS group mainly consisted of women (75%) due to the nature of 
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the disease (p<0.001) (Table 1). The occupational groups were similar 
concerning the need for active use of legs/feet between MS and BD 
groups; the difference was not statistically significant although it was a 
little bit higher in healthy subjects. RLS had the most common incidence 
in MS group (22.7%), followed by NBD (22%), and by BD (15.6%) groups 
(Table 1). The incidence of RLS was significantly higher in MS and NBD 
groups (9 patients, 22%) compared to the control group (10 subjects, 
10%) (p=0.004, 0.029 respectively). In other BD, the incidence of RLS was 
similar to one in the control group (10.9%). In the course of MS, a majority 
of the patients had RRMS (85 patients); and of these patients, 20 (23.5%), 
and 2 out of 12 SPMS patients (16.7%) had RLS. No significant difference 
was found in the incidence of RLS by the MS type (Table 1).

The demographic and clinical characteristics of the patients with RLS were 
summarized in Table 2. The onset age of RLS was the latest in BD group; 

no significant correlation was found between the age, gender, familial 
history of RLS, kinship between the parents, presence of an occupation 
that requires use of legs/feet and RLS. The most common comorbid 
conditions that may be associated with RLS included hypertension, DM, 
hypothyroidism and iron deficiency anemia. A significant association was 
found between the iron deficiency anemia and RLS in both MS and BD 
groups (p=0.008, and p=0.004, respectively). Vitamin B12, free thyroxine, 
thyroid stimulating hormone, hemoglobin, hematocrit, ferritin, iron, total 
iron-binding capacity, magnesium and calcium blood levels were normal 
in 13 subjects with RLS (7 MS, 4 BD, 2 control).

The characteristics of RLS in groups are summarized in Table 3. The 
factors that were associated with increased severity of RLS symptoms 
were stress, fatigue and standing for long periods, respectively. The RLS 
symptoms went into remission intermittently in 42 patients while they 
were enduring in 5 patients. The RLS symptoms were relieved by moving 

Table 2. Demographic and clinical characteristics of patients diagnosed with RLS

Behçet’s Disease
n=15

Multiple Sclerosis
n=22

Controls
n=10

Age of onset (years), 
Mean ± SD (min-max)

28.7±11.33
(18–45)

23.7±10.03
(13–44)

20±6.95
(12–30)

Male/Female 7/8 8/14 6/4 

Occupation type* (n) 5 5 4

Family history, (n) 4 4 1

Kinship marriage of parents 10 6 1

Chronic Disease (%)
Diabetes mellitus 5 (5.2%) 2 (2.1%) 7 (7%)

Iron deficiency anemia, n (%) 9 (9.5%) 18 (18.6%) 5 (5%)

Hypertension, n (%) 16 (16.7%) 5 (5.2%) 7 (7%)

Hypothyroidism, n (%) 2 (2.1%) 5 (5.2%) 9 (9%)

Chronic Renal Failure, n (%) 0 0 0

*Occupations that require active use of legs and/or feet.
n, number of subjects; min, minimum; max, maximum; SD: standard deviation. 

Table 3. RLS Characteristics of Groups

Behçet’s disease Multiple sclerosis Control
Exacerbating symptoms; 
Stress
Fatigue
Standing

11
8
3

22
10
3

6
7
5

Remission in symptoms
Persistence of symptoms

13
2

19
3

10
-

Alleviating symptoms; 
Movement
Stretching
Warm water
Massage
Rubbing
Swinging
Sleep

14
5
4
4
1
1
1

20
5
2
3
1
1
1

10
1
4
3
-
-
-

Involuntary leg movements during sleep 6 11 0

Onset of sleep;
5–15 min
15–30 min
>30 min
without any problem

4
2
9
0

4
3

12
3

2
1
3
4

Involvement pattern;
Arm, symmetrical
Arm, asymmetrical
Leg, symmetrical
Leg, asymmetrical

4
1
7
4

4
1

20
2

2–6
4

Severity score
20.7±5.19

 (median: 20)
22.18±6.38

 (median: 23)
19.8±6.97

 (median: 16.5)
RLS, restless legs syndrome. 
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legs, stretching, bathing in warm water, massage, rubbing, swinging and 
sleep. The severity score of RLS was the highest in MS group (22.18±6.38), 
however it didn’t reach to a statistical significance (BD group 20.7±5.19, 
control group 19.8±6.97). The sleep disorder was more common in MS 
group, who also reported longer time to fall asleep. Although stress was 
a factor that increased RLS in all groups, the highest rate was seen in MS 
group (p=0.011).

In NBD group, the type of involvement was parenchymal in 28 (67.5%) 
patients (3 with RLS), and non-parenchymal in 13 (32.5%) patients (6 
with RLS); and RLS was more common in those with non-parenchymal 
involvement (p=0.024). The mean NBDS was 2.12±1.42 in NBD patients 
with parenchymal involvement. There was no significant correlation 
between the NBDS and RLS severity scores.

In MS group, the EDSS score was 0–4 in 76 patients, >4 to 7 in 18 patients 
and >7 in 3 patients. A majority of the RLS and MS patients had a lower 
EDSS score (21 patients, 95.5%) of 0–4; one patient had a score >4 to 
7. This relationship between the EDSS score and RLS was statistically 
significant (p=0.031).

Cranial imaging findings showed that in NBD group, 6 patients had 
supratentorial (other than basal ganglia), 8 (16.3%) had basal ganglia, 
19 (38.8%) had a brainstem lesion, and 2 (2.1%) had a spinal lesion. Of 
those patients with NBD and RLS, 2 (18.2%) had a brainstem lesion, but 
no supratentorial lesion, 1 (9.1%) had basal ganglia lesion, and 1 (6.7%) 
had a spinal lesion. Two patients had spinal lesions, one with RLS. The 
relationship between spinal lesion and RLS was not assessed due to small 
number of patients. In MS patients, the number of patients with a cranial 
lesion count of <9 was 32 (33%), of >9 lesions was 65 (67%). Forty-five 
(46.4%) and 47 (48.5%) patients had brainstem and spinal involvement, 
respectively. Of those with MS and RLS, 14 (63.6%), 7 (31.8%), and 14 
(63.6%) had >9 cranial brainstem and spinal lesions, respectively. No 
correlation was found between the MRI findings and RLS.

DISCUSSION
The present study examined the incidence of RLS in patients with BD, 
NBD and MS, and its associated conditions and clinical characteristics. 
RLS was more common in both MS and NBD groups compared to control 
group. The incidence of RLS in BD patients without NBD was similar to 
the control group.

The prevalence of RLS has been reported to vary from 0.013% to 18.3%, 
which may be associated with the criteria used (1995, 2003, 2012 IRLSGG) 
and the type of interview (4, 9). In Turkey, the incidence has been reported 
to range from 3.19% to 9.7% (4, 15, 16). Age and gender are known to 
be predictive factors of incidence in RLS. While the prevalence of RLS 
is about 3% in the 30’s, it increases up to 20% in those with 80 years of 
age, and RLS is about twice as high in females than in males (4, 5). The 
incidence of RLS was 10% in our control group, which was somewhat 
higher. It may be attributed to the fact that a higher rate of hospital staff 
was included in the control group which might have resulted in better/
over evaluation of their symptoms, resulting in a biased rate.

We found a 15.6% incidence of RLS in BD group. A Turkish study (17) 
examined 104 patients with BD, and found RLS in 32 (29.4%) patients. A 
comparison between those with and without RLS showed no significant 
difference in clinical characteristics. However, the patients were not 
evaluated for presence of NBD. The present study found that RLS was 
frequent in patients with NBD, and its incidence was similar to control 
group in the absence of neurological involvement. From a demographic 
perspective, the onset age of BD is most commonly the third decade, and 
it is more common in males, although it can also occur under 30 years of 
age and above 50 years of age (18). In our 96 patients with BD, 51 were 
male; the mean age was 39.9±11.8 years; and the duration of disease was 
121.4±107.5 months. Among all our groups, BD represented the oldest 

age group of patients. From another point of view, the duration of disease 
was longer in patients with BD. It suggests that it might be related with 
the chronic course of BD, earlier onset and persistence, and prolonged 
duration of disease.

Idiopathic RLS has an early onset (<45 years), and it is reported to be 
more common in women since pregnancy aggravates RLS symptoms 
under 35 years of age (1, 4). The mean age in our control group was 
36.2±11.1 years, and 54 of our subjects were female. The mean age and 
gender distribution of our group was consistent with the onset age and 
gender of RLS.

The prevalence of RLS in patients with MS has been reported to vary 
between 13.3% and 65.1% (6, 19). The REMS study group found that 
prevalence of RLS was 19% in patients with MS, and 4.2% in control 
subjects; the risk of RLS was 5.4 times greater for patients with MS. It 
is the largest study on the coexistence of MS and RLS (5). On the other 
hand, Gomez et al. (20) were found that the incidence of RLS was similar 
in patients with MS and control subjects. In our patients with MS, the 
incidence of RLS was 22.8%, which was significantly higher than control 
subjects (p=0.004). The younger age of MS group might have reduced 
potential RLS whereas higher rate of females might have increased it; 
since iron deficiency anemia was most commonly seen in this group, 
we thought that it might have had a positive impact on the prevalence 
of RLS. However, the age, gender and iron deficiency anemia in MS 
group was not correlated with the prevalence of RLS. In other words, MS 
represented a risk factor on its own regardless of other factors. One of 
our limitation in this study, the ferritin level was not examined in all of 
patients and controls whereas low ferritin levels alone without associated 
anemia is a well-known risk factor for RLS.

Idiopathic RLS is a hereditary disease with an autosomal dominant 
inheritance pattern. More than 30 genetic loci with suspected 
susceptibility to RLS have been analyzed, and 6 different genes (BTBD9, 
MEIS1, MAP2K5/LBXCOR1, PTPRD, TOX3) with allelic variants that may 
convey the risk to develop RLS (16, 21, 22). On the other hand, MS, which 
is a secondary cause of RLS, also may show genetic susceptibility, and 
there are familial MS patients known. The presence of common genetic 
factors that dictate predisposition to MS and RLS has been investigated. 
A study by Vávrová et al. showed that a single gene polymorphism of 
MAP2K5/SCOR1 contributed to the predisposition to RLS (23). From a 
clinical perspective, the rate of family history in our patients with MS 
and RLS was not higher compared to both those with individual MS and 
individual RLS. The association of BD with the HLA B51 gene is already 
known, but there is no study available on coexistence of RLS and BD. 
We found kinship of parents in 10 and 6 in patients with BD and MS, 
respectively compared to 1 subject in control group, which indicates BD’s 
genetic susceptibility in itself, and increased kin marriage consistent with 
the socioeconomic level. However, analysis of a relationship between 
kinship and RLS in all patients showed no significant correlation.

Conditions such as DM, HT, hypothyroidism, CRF and anemia are known 
to play a significant role in the etiology of secondary RLS. Particularly 
iron deficiency anemia has been reported to result in severe symptoms 
that may regress with treatment (3). Recently, a prevalence study on 
patients diagnosed with type 2 DM showed a very high RLS prevalence 
of 27% (24). However, there are many other studies which do not 
support this (4). In our patients, only the distribution of iron deficiency 
anemia was different across patient groups: it was the highest in the 
MS group with a rate of 18.5% (p=0.008). It has been attributed to the 
immunomodulatory treatments, the steroid treatment used in relapses, 
and the immunosuppressive agents in more severe patients. However, 
there was no significant correlation between RLS and iron deficiency 
anemia in MS group. The incidence of anemia was 9.5% in patients with 
BD, which was higher compared to control group (not significantly), and 
in fact there was a significant correlation between the patients with BD 
and RLS and the iron deficiency anemia (p=0.004). It is already known that 
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a patient with BD has a higher use of non-steroidal anti-inflammatory 
drugs (NSAIDs) for chronic pain and arthralgia. In the long-term, NSAID-
induced intestinal inflammation and minor hemorrhages may develop, 
which, in turn, may result in subclinical iron deficiency. In a study on 
patients with BD, Ediz et al. evaluated the iron, ferritin, hemoglobin and 
MCV levels in blood, and found no difference (17).

The coexistence of PLMS and RLS is very common, and reported to occur 
in 80–89% of patients (1). A study by Uygunoğlu et al. evaluated PMLS in 
BD by polysomnography (25). They found that there was no significant 
difference between BD patients and those with brainstem involvement 
in polysomnography but the mean sleep onset latency was significantly 
longer in patients with NBD compared to control subjects, and superficial 
NREM sleep stage was longer (p<0.005). Another study by Tascilar et al. 
found a higher rate of insomnia with 50.9% in patients with BD (26). 
Similarly, patients had difficulty in falling asleep, and sleep duration 
was shorter (<5 hours/night). We couldn’t perform polysomnography in 
our patients since we didn’t have a laboratory. However, replies to our 
questions demonstrated that the time to fall asleep was longer in patients 
with MS and BD, and they had involuntary movements at night.

Fatigue has an impact on daily life activities, aggravating the RLS 
symptoms. It is a common symptom in patients with MS (27, 28). A study 
by Aydar et al. reported a fatigue rate of 61.2% in MS (28). As a factor 
aggravating the RLS, we found a fatigue rate of 45%, 53% and 70% in MS, 
BD and control groups, respectively.

Typical RLS sensations are felt in both legs, deep muscles and bones. 
Some patients may describe more superficial sensations in both legs, 
but predominantly in one leg. Studies have shown that the sensation 
of restlessness is always felt in the legs, but it can also sometimes affect 
the arms and trunk (29). In our study, leg involvement was common in 
patients with MS, being bilaterally symmetrical (20/22), with less, but 
symmetrical involvement in arms (4/5). The involvement pattern in 
patients with BD was symmetrical in the arms of 4 patients, and legs of 
7 patients (46%) compared to symmetrical involvement in the arms of 2 
patients, and legs of 6 patients in the control group.

The REMS study evaluated the relationship between types of MS and 
RLS, and found that RLS was reported more frequently in PPMS (5). Our 
patient group included 85 patients with RRMS, and 12 with SPMS, and 
there was no significant difference in the frequency of RLS by MS type. 
However, since we didn’t have a variety of patients, and almost all of 
them had RRMS, we were unable to make any comparison in respect 
to the course of MS and RLS. The REMS study which examined the 
relationship between the EDSS score and RLS in patients with MS showed 
a significant correlation. However, a study by Aydar et al. demonstrated 
no relationship between severity of RLS and EDSS score (28). Based on 
the distribution of EDSS scores, 28% of our patients had 0–4, and 5.6% 
had >4–7 with RLS. There was significant relation between the EDSS score 
and RLS, and interestingly RLS was more common in the group with a 
lower EDSS score (who were able to walk independently). This result may 
be attributed to active work life in this group, standing longer hours and 
experiencing fatigue.

Ediz et al. (17) evaluated the severity of RLS and clinical characteristics 
of BD, and found similar results with the control group. In our study, 
the mean severity score of the RLS Scale was 20.7±5.2 (median: 20) in 
patients with BD, which was slightly higher than the control group (18). 
No study is available that evaluated the relationship between the severity 
of impairment and RLS in patients with NBD. In our study, the mean 
NBDS score was 2.1±1.4 in 26 patients with BD who had parenchymal 
involvement. However, there was no correlation between the NBDS 
score and severity of RLS.

A large study by the Italian REMS study group (5) showed that the severity 
of RLS was significantly higher in patients with MS (MS: 17.5±5.70 vs. 

control: 14.0±4.71; p<0.003). Aydar et al. also showed that the severity of 
RLS was significantly higher in patients with MS (28). We also had similar 
results. The MS group had the highest RLS score. Compared to both 
studies, the severity score was higher in our patients. The higher mean 
severity score in the BD groups may be attributed to the presence of iron 
deficiency anemia. Similarly, neurological involvement and medications 
used may also contribute to the severity of symptoms.

An analysis of MRI findings in patients with NBD revealed that brainstem 
had the highest involvement (38.8%). In patients with coexistence of 
NBD and RLS, it was 18.2%, not reaching to a statistical significance. A 
relationship between myelopathy and RLS has been previously reported 
(30). In the NBD group, we had 2 patients with spinal involvement, out 
of which one also had RLS. We were unable to make any comment due 
to very small number of patients. There is also no study evaluating the 
relationship between the site and distribution of lesions and RLS in patients 
with NBD. Therefore, we plan to examine it further in patients with NBD in 
the absence and presence of RLS by MRI and f-MRI in the future.

A review of the relationship between RLS and MRI lesions in MS showed 
that Aydar et al. found a significant correlation between the number of 
lesions in cranial MRI and RLS, but it was not related with contrasting lesions 
and cervical spinal cord lesions (28). The REMS study analyzed the MRI 
findings of 594 patients with MS, and found no correlation between the 
number of supratentorial and infratentorial lesions and RLS (5). Similarly, 
we found no correlation between the distribution of lesions and RLS. It 
may be related with the fact that both MRIs were not performed in a single 
center in a standardized manner, and the MRI images we had were the 
most recent images, and no review was available for those with RLS.

In conclusion, it is well established that RLS may accompany medical 
conditions affecting the peripheral and central nervous system, mainly 
any types of neuropathy, myelopathy and Parkinson’s disease. The 
present study showed that MS and NBD also represent an independent 
risk factor for RLS, also resulting in more severe course of the symptoms. 
Many sensational phenomena occur particularly in patients with MS. 
If the patient is examined more carefully for the presence of RLS, his/
her quality of life may be improved through treatment with dopamine 
agonists. Furthermore, treatment of iron deficiency anemia in both MS 
and BD groups may contribute to prevent/reduce RLS symptoms.

Ethics Committee Approval:  Local ethics committee approved (No. 44140529/2014-
66)

Informed Consent: Informed consent was obtained from the participants.

Peer-review: Externally peer-reviewed

Author Contributions: Concept – ZM, AÖ; Design – ZM; Supervision – ZM, GA; 
Resources – GA, ZM; Materials – GA, ZM, MP; Data Collection and/or Processing – ZM, 
MP, AÖ; Analysis and/or Interpretation – ZM, AÖ, GA; Literature Search – AÖ; Writing 
Manuscript – AÖ, ZM; Critical Review – ZM, GA. 

Conflict of Interest: No conflict of interest was declared by the authors. 

Financial Disclosure: The authors declared that this study has received no financial 
support

REFERENCES
	 1.	 Garcia-Borreguero D, Williams AM. An update on restless legs (Willis-Ekborn 

disease): clinical features, pathogenesis and treatment. Curr Opin Neurol 
2014;27:493–501. [CrossRef] 

	 2.	 Allen RP, Picchietti DL, Garcia-Borreguero D, Ondo WG, Walters AS, 
Winkelman JW, Zucconi M, Ferri R, Trenkwalder C, Lee HB; International 
Restless Legs Syndrome Study Group. Restless legs syndrome/Willis-Ekbom 
disease diagnostic criteria: updated International Restless Legs Syndrome 
Study Group (IRLSSG) consensus criteria - history, rationale, description, and 
significance. Sleep Med 2014;15:860–873. [CrossRef] 

	 3.	 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.

https://doi.org/10.1097/WCO.0000000000000117
https://doi.org/10.1016/j.sleep.2014.03.025


Önalan et al. Restless Legs Syndrome in Behçet’s Disease Arch Neuropsychiatry 2020;57:3−8

8

	 4.	 Ohayon MM, O’Hara R, Vitiello MV. Epidemiology of restless legs syndrome: 
a synthesis of the literature. Sleep Med Rev 2012;16:283–295. [CrossRef] 

	 5.	 Italian REMS Study Group, Manconi M, Ferini-Strambi L, Filippi M, Bonanni 
E, Iudice A, Murri L, Gigli GL, Fratticci L, Merlino G, Terzano G, Granella F, 
Parrino L, Silvestri R, Aricò I, Dattola V, Russo G, Luongo C, Cicolin A, Tribolo 
A, Cavalla P, Savarese M, Trojano M, Ottaviano S, Cirignotta F, Simioni V, Salvi 
F, Mondino F, Perla F, Chinaglia G, Zuliani C, Cesnik E, Granieri E, Placidi F, 
Palmieri MG, Manni R, Terzaghi M, Bergamaschi R, Rocchi R, Ulivelli M, 
Bartalini S, Ferri R, Lo Fermo S, Ubiali E, Viscardi M, Rottoli M, Nobili L, Protti 
A, Ferrillo F, Allena M, Mancardi G, Guarnieri B, Londrillo F. Multicenter case-
control study on restless legs syndrome in multiple sclerosis: the REMS study. 
Sleep 2008;31:944–952.

	 6.	 Sieminski M, Losy J, Partinen M. Restless legs syndrome in multiple sclerosis. 
Sleep Med Rev 2015;22:15–22. [CrossRef] 

	 7.	 Criteria for diagnosis of Behçet’s disease. International Study Group for 
Behçet’s Disease. Lancet 1990;335:1078–1080.

	 8.	 Polman CH, Reingold SC, Edan G, Filippi M, Hartung HP, Kappos L, Lublin FD, 
Metz LM, McFarland HF, O’Connor PW, Sandberg-Wollheim M, Thompson 
AJ, Weinshenker BG, Wolinsky JS. Diagnostic criteria for multiple sclerosis: 
2005 revisions to the “McDonald Criteria”. Ann Neurol 2005;58:840–846. 
[CrossRef] 

	 9.	 Allen RP, Picchietti D, Hening WA, Trenkwalder C, Walters AS, Montplaisi 
J; Restless Legs Syndrome Diagnosis and Epidemiology workshop at the 
National Institutes of Health; International Restless Legs Syndrome Study 
Group Restless legs syndrome: diagnostic criteria, special considerations, 
and epidemiology. A report from the restless legs syndrome diagnosis and 
epidemiology workshop at the National Institutes of Health. Sleep Med 
2003;4:101–119.

	 10.	 Walters AS, LeBrocq C, Dhar A, Hening W, Rosen R, Allen RP, Trenkwalder 
C; International Restless Legs Syndrome Study Group. Validation of the 
International Restless Legs Syndrome Study Group rating scale for restless 
legs syndrome. Sleep Med 2003;4:121–132.

	 11.	 Kalra S, Silman A, Akman-Demir G, Bohlega S, Borhani-Haghighi A. 
Constantinescu SC, Houman H, Mahr A, Salvarani C, Sfikakis P, Siva A, Al-
Araji A. Diagnosis and management of Neuro-Behcet’s disease: international 
consensus recommendations. J Neurol 2014;261:1662–1676. [CrossRef] 

	 12.	 Kurtuncu M, Tüzün E, Mutlu M, Pehlivan M, Serdaroglu P, Akman-Demir 
G. Clinical patterns and course of neuro-Behçet’s disease: analysis of 
354 patients comparing cases presented before and after 1990. Clin Exp 
Rheumatol 2008;26:S43.

	 13.	 Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an expanded 
disability status scale (EDSS). Neurology 1983;33:1444–1452.

	 14.	 Lublin FD. New multiple sclerosis phenotypic classification. Eur Neurol 
2014;72 Suppl 1:1–5. [CrossRef] 

	 15.	 Sevim S, Dogu O, Camdeviren H, Bugdayci R, Sasmaz T, Kaleagasi H, Aral M, 
Helvaci I. Unexpectedly low prevalence and unusual characteristics of RLS in 
Mersin, Turkey. Neurology 2003;61:1562–1569.

	 16.	 Eres S, Karli N, Zarifoglu M, Ozcakir A, Yildiz D. The prevalence and clinical 
features of restless legs syndrome: A door to door population study in 
Orhangazi, Bursa in Turkey. Neurol India 2009;57:729–733. [CrossRef] 

	 17.	 Ediz L, Hiz O, Toprak M, Ceylan MF, Yazmalar L, Gulcu E. Restless Legs 
Syndrome in Behçet’s Disease. J Int Med Res 2011;39:759–765. [CrossRef] 

	 18.	 Onder M, Gürer MA. The multiple faces of Behçet’s disease and its aetiological 
factors. J Eur Acad Dermatol Venereol 2001;15:126–136.

	 19.	 Auger C, Montplaisir J, Duquette P. Increased frequency of restless legs 
syndrome in a French-Canadian population with multiple sclerosis. 
Neurology 2005;65:1652–1653. [CrossRef] 

	 20.	 Gomez-Choco MJ, Iranzo A, Blanco Y, Graus F, Santamaria J, Saiz A. 
Prevalence of restless legs syndrome and REM sleep behavior disorder in 
multiple sclerosis. Mult Scler 2007;13:805–808. [CrossRef] 

	 21.	 Schormair B, Kemlink D, Roeske D, Eckstein G, Xiong L, Lichtner P, Ripke S, 
Trenkwalder C, Zimprich A, Stiasny-Kolster K, Oertel W, Bachmann CG, Paulus 
W, Högl B, Frauscher B, Gschliesser V, Poewe W, Peglau I, Vodicka P, Vávrová 
J, Sonka K, Nevsimalova S, Montplaisir J, Turecki G, Rouleau G, Gieger C, Illig 
T, Wichmann HE, Holsboer F, Müller-Myhsok B, Meitinger T, Winkelmann J. 
PTPRD (protein tyrosine phosphatase receptor type delta) is associated with 
restless legs syndrome. Nat Genet 2008;40:946–948. [CrossRef] 

	 22.	 Winkelmann J, Schormair B, Lichtner P, Ripke S, Xiong L, Jalilzadeh S, Fulda 
S, Pütz B, Eckstein G, Hauk S, Trenkwalder C, Zimprich A, Stiasny-Kolster 
K, Oertel W, Bachmann CG, Paulus W, Peglau I, Eisensehr I, Montplaisir J, 
Turecki G, Rouleau G, Gieger C, Illig T, Wichmann HE, Holsboer F, Müller-
Myhsok B, Meitinger T. Genome-wide association study of restless legs 
syndrome identifies common variants in three genomic regions. Nat Genet 
2007;39:1000–1006. [CrossRef] 

	 23.	 Vávrová J, Kemlink D, Sonka K, Havrdová E, Horáková D, Pardini B, Müller-
Myhsok B, Winkelmann J. Restless legs syndrome in Czech patients with 
multiple sclerosis: an epidemiological and genetic study. Sleep Med 
2012;7:848–851. [CrossRef] 

	 24.	 Merlino G, Valente M, Serafini A, Fratticci L, Del Giudice A, Piani A, Noacco C, 
Gigli GL. Effects of restless legs syndrome on quality of life and psychological 
status in patients with type 2 diabetes. Diabetes Educ 2010;36:79–87. 
[CrossRef] 

	 25.	 Uygunoğlu U, Benbir G, Saip S, Kaynak H, Siva A. A polysomnographic and 
clinical study of sleep disorders in patients with Behçet and neuro-Behçet 
syndrome. Eur Neurol 2014;71:115–119. [CrossRef] 

	 26.	 Tascilar NF, Tekin NS, Ankarali H, Sezer T, Atik L, Emre U, Duysak S, Cinar F. 
Sleep disorders in Behçet’s disease, and their relationship with fatigue and 
quality of life. J. Sleep Res 2012;21:281–288. [CrossRef] 

	 27.	 Kale N, Agaoglu J, Tanik O. Neuropsychiatric manifestations in multiple 
sclerosis: correlation of fatigue and depression with disease progression. 
Neurol Res 2010;32:221–223. [CrossRef] 

	 28.	 Aydar G, Kurt S, Karaer Unaldi H, Erkorkmaz U. Restless legs syndrome in 
multiple sclerosis. Eur Neurol 2011;65:302–306. [CrossRef] 

	 29.	 Karroum EG, Leu-Semenescu S, Arnulf I, Topography of the sensations in 
primary restless legs syndrome. J Neurol Sci 2012;320:26–31. [CrossRef] 

	 30.	 Tali ET, Atilla S, Keskin T, Simonson T, Işik S, Yuh WT. MRI in neuro-Behçet’s 
disease. Neuroradiology 1997;39:2–6.

https://doi.org/10.1016/j.smrv.2011.05.002
https://doi.org/10.1016/j.smrv.2014.10.002
https://doi.org/10.1002/ana.20703
https://doi.org/10.1007/s00415-013-7209-3
https://doi.org/10.1159/000367614
https://doi.org/10.4103/0028-3886.59467
https://doi.org/10.1177/147323001103900307
https://doi.org/10.1212/01.wnl.0000184519.47689.c4
https://doi.org/10.1177/1352458506074644
https://doi.org/10.1038/ng.190
https://doi.org/10.1038/ng2099
https://doi.org/10.1016/j.sleep.2012.03.012
https://doi.org/10.1177/0145721709351252
https://doi.org/10.1159/000355277
https://doi.org/10.1111/j.1365-2869.2011.00976.x
https://doi.org/10.1179/174313209X455664
https://doi.org/10.1159/000327315
https://doi.org/10.1016/j.jns.2012.05.051

