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Abstract

Background Restless legs syndrome (RLS) is a common

and poorly understood movement disorder that leads to

unpleasant leg sensations. Although RLS can be idiopathic,

secondary etiologies such as iron deficiency and renal

failure are common. The aim of this prospective cohort

study was to evaluate whether RLS is a common feature in

patients undergoing parathyroidectomy for renal hyper-

parathyroidism (rHPT) and if RLS-related symptoms can

be influenced by surgery.

Methods After providing written consent, patients who

underwent a parathyroidectomy for rHPT between January

and November 2011 answered a validated RLS-screening-

questionnaire (RLSSQ). If this was suggestive for RLS a

confirming questionnaire (IRLS) was also completed on the

day before surgery, on the fifth postoperative day, and

again during follow-up (minimum 12 months). Periopera-

tive parathyroid hormone and calcium levels, as well as the

scores of the questionnaires were analyzed.

Results Twenty-one patients (14 men, 7 women) with a

mean age of 47.8 ± 3.2 years underwent total parathy-

roidectomy with bilateral cervical thymectomy and para-

thyroid autotransplantation for rHPT. The mean score of

the RLSSQ of all 21 patients prior to operation was

6.1 ± 0.5. In 10 of 21 patients (47.6 %) the results of the

RLSSQ were suggestive for RLS with a mean score of

8.0 ± 0.3. The consecutive scores of the IRLS in these

latter patients significantly dropped from 26.6 ± 1.4 to

19.0 ± 2.2 between the preoperative and postopera-

tive settings (p \ 0.05). After a mean follow-up of

17.3 ± 3.7 months the mean scores of the RLSSQ and the

IRLS were 6.1 ± 0.6 and 16.3 ± 1.8.

Conclusions rHPT may play a major role in the severity

of RLS-associated symptoms in patients with renal failure.

Consequently, parathyroidectomy may prove to be a

valuable tool to reduce RLS-associated morbidity in

affected patients. However, larger prospective trials are

required to confirm the possible relation between RLS and

rHPT seen in the present study.

Introduction

Restless legs syndrome (RLS) is a common and poorly

understood movement disorder that can cause significant

sleep disruptions due to unpleasant distressing leg sensa-

tions, especially at rest and at bedtime [1–3]. Symptoms

may obviate sleep and may significantly impair overall

quality of life [4–6]. The overall prevalence of RLS is

reported to be 5–10 % [4], but it may be even higher as

symptoms are frequently misinterpreted because the

attending physicians are unfamiliar with the diagnosis. As

could be demonstrated within the ‘‘RLS Epidemiology,

Symptoms and Treatment’’ (REST) study, the diagnosis of

RLS is rarely established, and symptoms are frequently

attributed to other medical conditions, such as back pain,

arthritis, or peripheral neuropathy [7, 8]. To establish the

diagnosis of RLS, standardized criteria have been formu-

lated by the International Restless Legs Syndrome Study

Group (IRLSSG) [1].

Essential diagnostic criteria for RLS include (1) urge to

move the legs, (2) worse during rest or inactivity; (3)
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relieved by activity such as walking, and (4) worse in the

evening or night. Additional diagnostic procedures such as

validated questionnaires [4, 9], polysomnographic studies,

or an L-dopa-test can be helpful in confirming the diag-

nosis [10].

The underlying pathophysiology responsible for the

development of RLS is unknown. It may be inherited, as

genetic changes have been detected at chromosome 12q [1,

11, 12]. However, RLS may also be idiopathic or occur in

association with other disorders, such as abnormalities in

iron storage and consecutive dopaminergic dysfunction

[13, 14], pregnancy [15], Parkinson’s disease [16], and end

stage renal disease [17–19].

The prevalence of RLS in uremic patients is reported to

be between 6.6 and 62 % [20–22]. However, RLS in ure-

mic patients is usually associated with markedly pro-

nounced symptoms within a short period of time after

starting dialysis, and the response to dopaminergic agonists

is not as good as in patients with idiopathic RLS [3].

Within the last two decades, some of our patients with

RLS who underwent parathyroidectomy for renal hyper-

parathyroidism (rHPT) reported a remarkable improvement

in RLS symptoms after surgery. A literature search

(applying ‘‘restless legs’’ and ‘‘hyperparathyroidism’’)

revealed only two case reports linking primary hyper-

parathyroidism with the development of RLS [2, 23].

The present prospective cohort study aimed to objectify

the aforementioned observations. Patients undergoing

parathyroidectomy for rHPT were screened with validated

questionnaires for RLS and, after establishing the diagno-

sis, were re-evaluated with the same questionnaires to

delineate possible changes in symptoms after surgery.

Methods

All patients with ongoing dialysis who underwent total

parathyroidectomy with bilateral cervical thymectomy and

parathyroid autotransplantation (PTX) between January

and November 2011 were asked to participate and, after

written consent, to complete a validated RLS-screening-

questionnaire (RLSSQ). A pathologic result within the

RLSSQ was defined as a score of seven or more points.

Patients with a pathologic result were asked to proceed

with an additional international RLS Severity Scale (IRLS)

questionnaire on the day before surgery, five days after

parathyroidectomy, and at follow-up (minimum 12 months

post surgery). The results of the RLSSQ and IRLS ques-

tionnaires as well as the perioperative parathyroid hormone

(PTH) and serum calcium levels were analyzed. Follow-up

calcium and PTH levels were acquired via the attending

nephrologists. To achieve the follow-up data of the ques-

tionnaires, all patients with a pathologic preoperative

RLSSQ were contacted by mail and asked to repeat the

RLSSQ and IRLS questionnaires.

Indications for surgery were intact PTH levels higher

than ten times the upper normal limit ([650 pg/l). In all

patients, age, gender, and perioperative total serum calcium

and PTH values were analyzed. Parathyroid hormone was

measured with a commercially available immunolumines-

cence assay that has a normal range of 11–65 pg/l. Total

serum calcium was measured with a normal range of

2.2–2.7 mmol/l. Both PTH and calcium were measured one

day before PTX and again on the third postoperative day.

The RLSSQ is a diagnostic 10-item patient self-rating

questionnaire developed on the basis of the clinical features

of RLS (Table 1) and validated in a study comparing

patients with a definitive diagnosis of RLS according to the

International RLS Study Group criteria with control sub-

jects from the general population in whom RLS was

excluded by an RLS expert [4, 24]. In the present study the

diagnostic value of the RLSSQ was demonstrated using a

cut-off of seven points (out of a maximum of ten points) as

a pathological result referring to RLS with a sensitivity of

97.9 % and a specificity of 96.2 % [4]. The items of the

RLSSQ are displayed in Table 2.

The IRLS has been developed by the International

Restless Legs Syndrome Study Group and comprises a

10-item scale to enable a well-validated and easily-

administered measurement of RLS severity. The IRLS has

been shown to have a high degree of reliability, validity,

and internal consistency [9]. The items of the IRLS are

displayed in Table 3. The maximum score is 40 points.

Data were analyzed with SPSS software (Statistical

Product and Services Solutions, version 16.0, SPSS Inc,

Chicago, IL). All results were expressed as mean val-

ues ± standard error of the mean and percentages. Fisher’s

exact test was used to determine statistically significant

differences; p values less than 0.05 were considered to be

statistically significant.

Results

A total of 21 patients (14 men, 7 women) with a mean age of

47.8 ± 3.2 years who underwent initial PTX between Jan-

uary and November 2011 at a single tertiary referral center

were analyzed. The postoperative management comprised a

routine supplementation of 3 9 0.5 lg oral calcitriol and

3 9 1,000 mg oral calcium. In case of calcium levels below

2.0 mmol/l, a supplemental 2–12 g calcium was adminis-

tered intravenously. Patients were discharged only if calcium

levels were[2.0 mmol/l. Mean duration of hemodialysis in

these 21 patients was 76.7 ± 3.7 months.

The mean score of the RLSSQ of all 21 patients was

6.1 ± 0.5. In 10 of 21 patients (47.6 %) the RLSSQ

World J Surg (2013) 37:2866–2871 2867

123



revealed a pathological score with seven or more points.

These ten patients (six men, four women) were further

analyzed with an additional IRLS and a repetition of both

RLSSQ and IRLS questionnaires on the fifth day post

surgery and within the follow-up.

The mean patient age was 46.7 ± 5.3 years, and the

preoperative mean score of the RLSSQ was 8.0 ± 0.3 in

this subgroup of patients. The proportion of ‘‘yes’’ answers

of the preoperative RLSSQ is displayed in Fig. 1. The total

preoperative scores of the IRLS ranged from 20 to 33 (of a

possible 40), with a mean of 26.6 ± 1.4, representing

moderate to severe RLS in these patients.

Postoperatively, the mean scores of the RLSSQ and the

IRLS were 6.2 ± 0.7 and 19.0 ± 2.2 (range 10–30), rep-

resenting easy to moderate RLS. The results of each item

of the IRLS are displayed in Fig. 2. The perioperative

change of the scores of the RLSSQ (p = 0.021) as well as

of IRLS questions 1 (p = 0.0403), 2 (p = 0.0145), 5

(p = 0.0408), 6 (p = 0.0134), and 10 (p = 0.0150)

showed a statistically significant drop.

After a mean follow-up of 17.3 ± 3.7 months the mean

scores of the RLSSQ and the IRLS were 6.1 ± 0.6 and

16.3 ± 1.8, confirming a stable improvement of parame-

ters post surgery. The results of each item of the IRLS are

also displayed in Fig. 2. The change from the preoperative

results to the follow-up results were statistically significant

for the scores of the RLSSQ (p = 0.0131) and for ques-

tions 1 (p = 0.0013), 2 (p = 0.0036), and 6 (p = 0.0010)

of the IRLS. These significant changes were already evi-

dent in the postoperative evaluation. Question 5 was the

only question that showed statistical significance from the

preoperative response to the postoperative response, but

not when we compared the preoperative status with the

follow-up analysis.

Parathyroid hormone levels (normal range 11–65 pg/ml)

perioperatively dropped from 1,317 ± 201 to 24 ± 16 pg/

ml, and calcium levels (normal range 2.2–2.7 mmol/l)

dropped from 2.34 ± 0.08 to 1.89 ± 0.07 mmol/l (Figs. 3,

4). Follow-up PTH and calcium levels were 38 ± 20 pg/ml

and 2.11 ± 0.12 mmol/l, respectively. Follow-up examin-

ations revealed no persistent or recurrent diseases in any of

the patients examined in this study.

Discussion

Restless legs syndrome is well known to be associated

with chronic kidney disease (CKD) [1, 3, 14]. In uremic

patients it seems to progress more rapidly, and subjective

severity of the RLS symptoms is worse than in patients

with idiopathic RLS [3]. Although the underlying patho-

physiology of RLS in uremic patients is unknown, the

role of chronic kidney insufficiency is confirmed by the

resolution or improvement of RLS symptoms after kidney

transplantation and by their recurrence after graft failure

[17, 18, 25].

Table 1 Criteria to establish the diagnosis restless legs syndrome [4, 24]

1. An urge to move the legs, usually compared or caused by uncomfortable and unpleasant sensations in the legs; sometimes the urge to move

is present without the uncomfortable sensations, and sometimes the arms or other body parts are involved in addition to the legs

2. The urge to move or unpleasant sensations begin or worsen during periods of rest or inactivity such as sitting or lying down

3. The urge to move or unpleasant sensations are partially or totally relieved by movements, such as walking or stretching, at least as long as

the activity continues

4. The urge to move or unpleasant sensations are worse in the evening or night than during the day or occur only in the evening or night; when

symptoms are very severe, the worsening at night may not be noticeable but must have been previously present

Table 2 Restless Legs Syndrome Screening Questionnaire (RLSSQ) [4]

1. Do you sometimes have unpleasant sensations (i.e. twinging, stinging, crawling sensation, pain) or an nonspecific disagreeable sensation in

the legs or arms?

2. Do you often have the urge to move your legs or walk around?

3. Do these symptoms usually occur in relaxed situations (i.e. while lying down or sitting)?

4. Are your symptoms or were your symptoms previously more pronounced at night than during the daytime?

5. Can your symptoms be relieved or do they completely disappear by activity (i.e. moving the legs, walking around)?

6. Do you have difficulty falling asleep or maintaining sleep?

7. Do you feel drowsy, fatigued, or tired in the daytime?

8. Do your legs sometimes twitch or move involuntarily while asleep or at rest in the daytime?

9. Do/did your symptoms not occur regularly, but do/did you have days or nights without any symptoms?

10. Are there any other persons in your family who have similar symptoms?

All questions have to be answered with either ‘‘yes’’ or ‘‘no.’’ For each question, the answer ‘‘yes’’ is calculated as one point, while ‘‘no’’ is

interpreted as zero points
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To the best of our knowledge this is the first study to

examine the association between RLS and rHPT and the

influence of total PTX on the signs and symptoms of RLS.

The RLSSQ questionnaire used is considered a valuable

tool to accurately diagnose or exclude RLS [4].

In our study 21 patients were screened by the RLSSQ

with a mean score of 6.1 ± 0.5 points. The mean score of

the ten patients with a pathological score (seven or more

points) was 8.0 ± 0.3 points. All patients with a result

suggestive for RLS complained about unpleasant sensa-

tions (RLSSQ, question 1), symptoms in relaxed situations

(RLSSQ question 3), and symptoms during the daytime

(question 7). None of our patients reported family members

with similar symptoms (question 10), pointing to a higher

likelihood toward a secondary etiology like uremia or

hyperparathyroidism then toward idiopathic RLS. In other

studies, about 40 % of patients with idiopathic RLS

responded that they have family members with similar

symptoms [4].

The IRLS, a validated questionnaire to objectify the

severity of RLS symptoms, is a clinician-administered

instrument that covers ten RLS features including five

Table 3 International RLS Severity Scale (IRLS)

1. In the past week … overall, how would you rate the RLS

discomfort in your legs or arms?

(4) Very severe

(3) Severe

(2) Moderate

(1) Mild

(0) None

2. In the past week … overall, how would you rate the need to

move around because of your RLS symptoms?

(4) Very severe

(3) Severe

(2) Moderate

(1) Mild

(0) None

3. In the past week … overall, how much relief of your RLS arm or

leg discomfort did you get from moving around?

(4) No relief

(3) Mild relief

(2) Moderate relief

(1) Either complete relief or almost complete relief

(0) No RLS symptoms to be relieved

4. In the past week … how severe was your sleep disturbance due

to your RLS symptoms?

(4) Very severe

(3) Severe

(2) Moderate

(1) Mild

(0) None

5. In the past week … how severe was your tiredness or sleepiness

during the day due to your RLS symptoms?

(4) Very severe

_ (3) Severe

(2) Moderate

(1) Mild

(0) None

6. In the past week … how severe was your RLS as a whole?

(4) Very severe

(3) Severe

(2) Moderate

(1) Mild

(0) None

7. In the past week … how often did you get RLS symptoms?

(4) Very often (6–7 days in 1 week)

(3) Often (4–5 days in 1 week)

(2) Sometimes (2–3 days in 1 week)

(1) Occasionally (1 day in 1 week)

(0) Never

Table 3 continued

8. In the past week … when you had RLS symptoms, how severe

were they on average?

(4) Very severe (8 h or more per 24 h)

(3) Severe (3–8 h per 24 h)

(2) Moderate (1–3 h per 24 h)

(1) Mild (less than 1 h per 24 h)

(0) None

9. In the past week … overall, how severe was the impact of your

RLS symptoms on your ability to carry out your daily affairs,

for example carrying out a satisfactory family, home, social,

school or work life?

(4) Very severe

(3) Severe

(2) Moderate

(1) Mild

(0) None

10. In the past week … how severe was your mood disturbance due

to your RLS symptoms—for example, angry, depressed, sad,

anxious, or irritable?

(4) Very severe

(3) Severe

(2) Moderate

(1) Mild

(0) None
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items relating to symptom frequency and intensity and

five items relating to the impact of symptoms on aspects

of daily life and sleep [9, 26]. Each item is rated on a

five-point score (0–4), with higher scores representing

enhanced RLS severity [9]. A large multicenter interna-

tional study to validate the IRLS questionnaire found an

excellent reliability and international consistency, as well

as high levels of validity based on its ability to discrim-

inate RLS patients from control subjects, and a high

correlation with a clinical global rating of RLS severity

[9, 26]. An additional factor analysis yielded two separate

factors loading on symptom measures (items 1, 2, 4, 6, 7,

8) and disease impact measures (items 5, 9, 10) [9, 26].

Within the present study, total preoperative scores of the

IRLS dropped from 26.6 ± 1.4 to 19.0 ± 2.2 postopera-

tively and to 16.3 ± 1.8 within the follow-up. In 3/6

items (50.0 %) loading on symptom measures (question 1,

question 2, and question 6) and in 2/3 items (66.6 %)

loading on disease impact measures (question 5 and

question 10) a significant drop could be observed between

the preoperative and the postoperative measures. Inter-

estingly, this significant drop was also evident in the

follow-up evaluation, so that possible postoperative

influences like severe electrolyte disturbances due to the

parathyroidectomy or pain killers can be excluded as

influence factors.

Overall, the results of the present study link to a possible

relationship between rHPT and RLS. A possible connec-

tion between rHPT and RLS would have influence in the

management of affected patients, as RLS has been dem-

onstrated to have a negative impact on outcomes in patients

with end-stage CKD, with prominent effects on sleep

quality, quality of life, precocious dialysis discontinuation,

and a notable higher mortality at 2.5 years of follow-up

[25–29].

However, the results of the present study have to be

interpreted with caution in view of two major features.

First, the validity of this study is limited by the small

Fig. 2 Results of each item of the International Restless Legs

Syndrome Severity Scale (IRLS). Questions that had a statistically

significant change (p [ 0.005) are marked with ‘‘*’’ (preoperative

versus postoperative) or with ‘‘**’’ (preoperative versus follow-up)

Fig. 3 Perioperative parathyroid hormone (PTH) levels

Fig. 4 Perioperative calcium levels

Fig. 1 Proportion of ‘‘yes’’ answers in the preoperative Restless Legs

Syndrome Screening Questionnaire (RLSSQ)
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number of patients. Second, RLSSQ and IRLS question-

naires are validated in a ‘‘general population.’’ It could be

questioned, if these instruments are reliable for the evalu-

ation of symptoms in a uremic population, which is a

multi-symptomatic, metabolic subgroup.

Therefore, further studies in a larger cohort of patients

with ongoing dialysis obtained in a setting independent of a

surgical intervention with an analysis of PTH and calcium

levels in relation to scores obtained by validated RLSSQ

and IRLS questionnaires are necessary to confirm or

exclude the possible association between rHPT and RLS.

Conclusions

The results of the present study link to a possible rela-

tionship between rHPT and RLS. Parathyroidectomy may

have a significant influence on the severity of RLS-asso-

ciated symptoms and may be able to improve the notable

higher mortality of patients with CKD attributed to asso-

ciated RLS. Larger prospective trials are required to ana-

lyze this observation in patients with rHPT.
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