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Abstract

Restless legs syndrome or Willis-Ekbom disease is a neurological condition characterized by lower extremity akathisia associated 
with unpleasant sensations which resolve upon limb movement. Conventional treatment modalities such as dopaminergic agents, 
opioids, benzodiazepines and anticonvulsant agents may exacerbate symptoms with chronic use or have inconsistent data reported 
in the literature. Spinal cord stimulators and intrathecal pumps are invasive treatments with unpredictable results. We present a case 
of a 50-year-old male with refractory Restless leg syndrome, lumbar facet arthropathy and sacroiliitis who presented for Radio Fre-
quency Ablation of the medial branch nerves at L3, L4 and L5 under fluoroscopic guidance for treatment of his back pain. His RLS had 
been initially diagnosed in childhood and was refractory to conservative treatment. After undergoing L3, L4 and L5 radio frequency 
ablation, at follow up 4 weeks, the patient reported resolution of right lower extremity RLS and continues to report freedom from 
RLS symptoms 1 year later. This case illustrates the potential for radiofrequency ablation in the treatment for refractory Restless leg 
syndrome. We present a treatment for RLS that is susceptible neither to pharmacological tolerance nor exacerbation of RLS symp-
toms and is less invasive than SCS and IT pumps. We found no published data in the literature describing radiofrequency ablation of 
the medial branch nerves at L3, L4 and L5 for treatment of RLS.
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Introduction 
Restless legs syndrome (RLS), or Willis-Ekbom disease, is a neurological condition characterized by lower extremity akathisia associ-

ated with unpleasant sensations which resolve upon limb movement [1]. Conventional treatment modalities-dopaminergic agents, opi-
oids, benzodiazepines and anticonvulsant agents-may exacerbate symptoms with chronic use or have inconsistent data reported in the 
literature [2]. Spinal cord stimulators (SCS) and intrathecal (IT) pumps are invasive treatments with unpredictable results. We present 
a treatment for RLS that is susceptible neither to pharmacological tolerance nor exacerbation of RLS symptoms and is less invasive than 
SCS and IT pumps. We found no published data in the literature describing radiofrequency ablation (RFA) of the medial branch nerves at 
L3, L4 and L5 for treatment of RLS.

Case Report 
A 50-year-old male with RLS, lumbar facet arthropathy and sacroiliitis presented for RFA of the medial branch nerves at L3, L4 and 

L5 under fluoroscopic guidance. This therapeutic choice was made because he had reported significant pain relief from diagnostic lum-
bar medial branch nerve blocks. His RLS had been diagnosed in childhood and was refractory to conservative treatment. Lumbar facet 
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Figure 1

arthropathy and sacroiliitis were diagnosed after a motor vehicle accident. Of note, patient does not have a history of depression or iron 
deficiency anemia.

Upon prone placement on the fluoroscopy table, the patient was given midazolam 1 mg intravenously for sedation and standard 
American Society of Anesthesiologists’ recommended monitors were used. After sterile prepping and draping, lumbosacral anatomy was 
identified via fluoroscopy and radiofrequency cannulas were advanced to target L3, L4 and L5 right medial branch nerves. 

Figure 2

Satisfactory sensory responses and negative motor responses for the right lower extremity were obtained. Two ml of 2% lidocaine 
were injected before lesioning at 80 degrees Celsius for 90 seconds. Subsequent injection of Sarapin 2 mL, Kenalog 40 mg and 0.5% bupi-
vacaine 2 mL was administered at each level. The patient tolerated the procedure well without complications. At follow up 4 weeks, the 
patient reported resolution of right lower extremity RLS and continues to report freedom from RLS symptoms 1 year later.
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Discussion 
RLS is a common neurological disorder first described by Thomas Willis in 1685 [3] and further characterized by Karl-Axel Ekbom in 

1945 [4]. The International Restless Legs Syndrome Study Group detailed the disorder as an urge to move the lower extremities which 
may be associated with akathisia, worsened symptoms during rest or decreased movement, improvement of symptoms upon movement 
and intensified symptoms during the evening or night [5]. The prevalence of RLS in the general population is 1 - 15% [6]. Data shows 
women are typically twice more affected than men, populations of North American and European descent tend to be affected more than 
those of African descent [7] and no significant relationship established between age and onset of disease. 

Goulart., et al. proposed a significant relationship exists between RLS and chronic pain as painful sensations have been reported in as 
many as 61% of RLS diagnosed patients [8]. Among patients with pain syndromes including fibromyalgia, migraines and somatoform pain 
disorders the prevalence increases to 23.4 - 42.6% [9-11] approximately 25%, [12-14] and 42%, [15] respectively. 

There is no universal consensus on the pathophysiology of RLS. The beneficial effects of dopaminergic agents in treating RLS symp-
toms has implicated iron in contributing to RLS as it affects dopamine transmission [16]. Among patients with iron deficiency anemia, 
Allen., et al. showed a 31.5% prevalence of RLS [17]. Specifically, iron deficiency within the central nervous system due to inadequate 
transportation via the blood brain barrier may result in aberrant dopamine transmission [18]. Efficacy of opioids in treating RLS symp-
toms has been well described and RLS symptoms treated with opioids resumed with naloxone administration [19,20]. Beta-endorphins, 
endogenous mu opioid receptor ligand, were shown to be reduced within the thalamus of RLS patients in a posthumous study suggesting 
the mu opioid receptor contributes to RLS pathophysiology [21]. Efficacy of invasive procedures including SCS and IT pumps for RLS is 
scarce and limited to case reports [22,23]. Xiao-Min Xu., et al. proposed that RLS symptoms can be significantly decreased by other non-in-
vasive approaches such as compression devices, exercise training, compression devices, light therapy, strenuous exercise, acupuncture 
and transcranial magnetic stimulation [29]. However, review of the literature does not describe radiofrequency ablation (RFA) as a means 
for treatment. 

RFA is a minimally invasive procedure that utilizes electrical current and heat to destroy target tissue. The destruction of nervous tis-
sue interrupts the nociceptive pathway with the goal of decreasing pain. RFA of the lumbar medial branch nerves is classically performed 
to treat pain of the lumbar zygapophysial joints, portions of lumbar multifidus muscles, the interspinal muscles and the interspinous 
ligaments [24]. Several studies have shown the benefit of RFA in treating lumbar facet joint pain [25-28]. There are no published data 
correlating radiofrequency ablation with RLS, iron levels, dopamine transmission, or opioid receptors [30-31].

Figure 3
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Conclusion
We propose RFA of the lumbar medial branch nerves as a minimally invasive therapeutic alternative for patients with RLS refractory to 

conservative, pharmacological therapy who refuse implanted medical devices such as SCS and IT pumps. Further investigation is needed 
to clarify the relationship between RLS and RFA of the lumbar medial branch nerves.

Bibliography

1. Ekbom K A. “Restless Legs Syndrome”. Neurology 10 (1960): 868-873.

2. Earley CJ. “Clinical practice. Restless legs syndrome”. The New England Journal of Medicine 348.21 (2003): 2103-2109.

3. Willis T. “The London Practice of Physick”. London: Basset and Crook (1685).

4. Ekbom KA. “Restless Legs”. Acta Medica Scandinavica 158 (1945): 1-123.

5. Allen RP., et al. “Restless Legs Syndrome/Willis-Ekbom Disease Diagnostic Criteria: Updated International Restless Legs Syndrome 
Study Group (IRLSSG) Consensus Criteria - History, Rationale, Description, and Significance”. Sleep Medicine 15.8 (2014): 860-873.

6. Pratt DP. “Restless Legs Syndrome/Willis-Ekbom Disease and Periodic Limb Movements: A Comprehensive Review of Epidemiology, 
Pathophysiology, Diagnosis and Treatment Considerations”. Current Rheumatology Reviews 12.2 (2016): 91-112.

7. Yeh P., et al. “Restless legs syndrome: a comprehensive overview on its epidemiology, risk factors, and treatment”. Sleep Breath 16.4 
(2012): 987-1007.

8. Goulart LI., et al. “Restless legs syndrome and pain disorders: what’s in common?”. Current Pain and Headache Reports 18.11 (2014): 
461.

9. Viola-Saltzman M., et al. “High prevalence of restless legs syndrome among patients with fibromyalgia: a controlled cross-sectional 
study”. Journal of Clinical Sleep Medicine 6.5 (2010): 423-427.

10. Isaac M., et al. “Sleep Disorders in Venezuelan Fibromyalgia Patients”. Sleep Medicine 14.1 (2013): e215.

11. Civelek GM., et al. “Evaluation of restless legs syndrome in fibromyalgia syndrome: an analysis of quality of sleep and life”. Journal of 
Back and Musculoskeletal Rehabilitation 27.4 (2014): 537-544.

12. Rhode AM., et al. “Comorbidity of migraine and restless legs syndrome--a case-control study”. Cephalalgia 27.11 (2007): 1255-1260.

13. Ferreira KS., et al. “Comorbidities, medications and depressive symptoms in patients with restless legs syndrome and migraine”. Ar-
quivos de Neuro-Psiquiatria 71.2 (2013): 87-91.

14. Zanigni S., et al. “Association between restless legs syndrome and migraine: a population-based study”. European Journal of Neurology 
21.9 (2014): 1205-1210.

15. Aigner M., et al. “High prevalence of restless legs syndrome in somatoform pain disorder”. European Archives of Psychiatry and Clinical 
Neuroscience 257.1 (2007): 54-57.

16. Beard JL., et al. “Iron in the brain”. Nutrition Reviews 51.6 (1993): 157-170.

17. Allen RP., et al. “The prevalence and impact of restless legs syndrome on patients with iron deficiency anemia”. American Journal of 
Hematology 88.4 (2013): 261-264.

https://www.ncbi.nlm.nih.gov/pubmed/13726241
https://www.ncbi.nlm.nih.gov/pubmed/12761367
https://www.ncbi.nlm.nih.gov/pubmed/25023924
https://www.ncbi.nlm.nih.gov/pubmed/25023924
https://www.ncbi.nlm.nih.gov/pubmed/26902775
https://www.ncbi.nlm.nih.gov/pubmed/26902775
https://www.ncbi.nlm.nih.gov/pubmed/22038683
https://www.ncbi.nlm.nih.gov/pubmed/22038683
https://www.ncbi.nlm.nih.gov/pubmed/25249423
https://www.ncbi.nlm.nih.gov/pubmed/25249423
https://www.ncbi.nlm.nih.gov/pubmed/20957840
https://www.ncbi.nlm.nih.gov/pubmed/20957840
https://www.sciencedirect.com/science/article/abs/pii/S1389945713017280
https://www.ncbi.nlm.nih.gov/pubmed/24867908
https://www.ncbi.nlm.nih.gov/pubmed/24867908
https://www.ncbi.nlm.nih.gov/pubmed/17888079
https://www.ncbi.nlm.nih.gov/pubmed/23306209
https://www.ncbi.nlm.nih.gov/pubmed/23306209
https://www.ncbi.nlm.nih.gov/pubmed/24840006
https://www.ncbi.nlm.nih.gov/pubmed/24840006
https://www.ncbi.nlm.nih.gov/pubmed/16917680
https://www.ncbi.nlm.nih.gov/pubmed/16917680
https://pennstate.pure.elsevier.com/en/publications/iron-in-the-brain
https://www.ncbi.nlm.nih.gov/pubmed/23494945
https://www.ncbi.nlm.nih.gov/pubmed/23494945


27

Using Radiofrequency Ablation for the Treatment of Restless Leg Syndrome

Citation: Alvin Kennedy., et al. “Using Radiofrequency Ablation for the Treatment of Restless Leg Syndrome”. EC Anaesthesia 5.11 
(2019): 23-27.

18. Beard J. “Iron deficiency alters brain development and functioning”. Journal of Nutrition 133 (2003): 1468S-1472S.

19. Hening WA., et al. “Dyskinesias while awake and periodic movements in sleep in restless legs syndrome: treatment with opioids”. 
Neurology 36.10 (1986): 1363-1366.

20. Walters A., et al. “Dominantly inherited restless legs with myoclonus and periodic movements of sleep: a syndrome related to the 
endogenous opiates?”. Advances in Neurology 43 (1986): 309-319.

21. Walters AS., et al. “Does the endogenous opiate system play a role in the Restless Legs Syndrome? A pilot post-mortem study”. Journal 
of the Neurological Sciences 279.1-2 (2009): 62-65.

22. Holland MT., et al. “Epidural Spinal Cord Stimulation: A Novel Therapy in the Treatment of Restless Legs Syndrome”. World Neurosur-
gery 92 (2016): 582.

23. Jakobsson B and Ruuth K. “Successful treatment of restless legs syndrome with an implanted pump for intrathecal drug delivery”. Acta 
Anaesthesiologica Scandinavica 46.1 (2002): 114-117.

24. Bogduk N. “Practice Guidelines for Spinal Diagnostic and Treatment Procedures”. 2nd edition San Francisco: International Spine Inter-
vention Society (2013).

25. Gofeld M., et al. “Radiofrequency denervation of the lumbar zygapophysial joints: 10-year prospective clinical audit”. Pain Physician 
10.2 (2007): 291-300.

26. Tekin I., et al. “A comparison of conventional and pulsed radiofrequency denervation in the treatment of chronic facet joint pain”. The 
Clinical Journal of Pain 23.6 (2007): 524-529.

27. MacVicar J., et al. “Lumbar medial branch radiofrequency neurotomy in New Zealand”. Pain Medicine 14.5 (2013): 639-645.

28. Burnham RS., et al. “A prospective outcome study on the effects of facet joint radiofrequency denervation on pain, analgesic intake, 
disability, satisfaction, cost, and employment”. Archives of Physical Medicine and Rehabilitation 90.2 (2009): 201-205.

29. Xu Xm., et al. “Complementary and alternative therapies for restless leg syndrome: An evidence-based systematic review”. Sleep Medi-
cine Reviews 38 (2018): 158-167.

30. Higgins Gillian. “Radiofrequency Ablation for Low Back Pain.” Consult QD, Consult QD (2017). 

31. Pacific bay, Recovery. “Radiofrequency Ablation Lumbar Picture.” Pacific Bay Recovery (2016). 

Volume 5 Issue 11 November 2019
©All rights reserved by Alvin Kennedy., et al.

https://www.ncbi.nlm.nih.gov/pubmed/12730445
https://www.ncbi.nlm.nih.gov/pubmed/3762946
https://www.ncbi.nlm.nih.gov/pubmed/3762946
https://www.ncbi.nlm.nih.gov/pubmed/3946115
https://www.ncbi.nlm.nih.gov/pubmed/3946115
https://www.ncbi.nlm.nih.gov/pubmed/19167016
https://www.ncbi.nlm.nih.gov/pubmed/19167016
https://www.ncbi.nlm.nih.gov/pubmed/27268311
https://www.ncbi.nlm.nih.gov/pubmed/27268311
https://www.ncbi.nlm.nih.gov/pubmed/11903084
https://www.ncbi.nlm.nih.gov/pubmed/11903084
https://www.ncbi.nlm.nih.gov/pubmed/17387351
https://www.ncbi.nlm.nih.gov/pubmed/17387351
https://www.ncbi.nlm.nih.gov/pubmed/17575493
https://www.ncbi.nlm.nih.gov/pubmed/17575493
https://www.ncbi.nlm.nih.gov/pubmed/23279154
https://www.ncbi.nlm.nih.gov/pubmed/19236974
https://www.ncbi.nlm.nih.gov/pubmed/19236974
https://www.ncbi.nlm.nih.gov/pubmed/28886918
https://www.ncbi.nlm.nih.gov/pubmed/28886918
https://consultqd.clevelandclinic.org/radiofrequency-ablation-low-back-pain/
https://www.pacificbayrecovery.com/

	_GoBack

