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Abstract

Periodic Limb Movement (PLM) Sleep Disorder is a type of sleep disorder characterized by involuntary and repetitive
movements of the limbs, which can lead to sleep disturbances and disruptions. It is a common condition that can affect
people of all ages and can significantly impact quality of life, In this paper review the symptoms, diagnosis, and
treatment of PLM Sleep Disorder. In this paper discuss the various methods for diagnosing PLM Sleep Disorder,
including polysomnography. Additionally, In this paper discuss the importance of timely diagnosis and treatment of
PLM Sleep Disorder to improve quality of life for those affected by this condition.
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1. Introduction

Sleep is a critical biological process that is essential for maintaining good physical and mental health. It is during sleep
that the body repairs and regenerates, and the brain consolidates memories and processes information. However, sleep
disorders can disrupt this process, leading to various health problems. One such sleep disorder is Periodic Limb
Movement (PLM) Sleep Disorder, which is characterized by repetitive and involuntary limb movements during sleep.
These movements can be in the form of jerking, twitching, or kicking, and can occur every 20-40 seconds. While the
person with PLM Sleep Disorder may not be aware of these movements, they can disrupt the sleep of their partner or
other people sharing the same sleeping space.
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Figure 1 EEG traces [Smith E ], n.d.]
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PLM Sleep Disorder can have various causes, including medication use, underlying medical conditions such as restless
leg syndrome, and sleep apnea. It can also occur in otherwise healthy individuals and may become more prevalent with
age. The disorder can cause daytime sleepiness, insomnia, and can negatively impact the quality of life.The diagnosis of
PLM Sleep Disorder is typically made through a sleep study, which involves monitoring brain waves, breathing, and
limb movements during sleep. Treatment options can include medication, lifestyle changes, and the use of a Continuous
Positive Airway Pressure (CPAP) machine for those with underlying sleep apnea.

The sleep study, also known as Polysomnography (PSG), is an examination used to study sleep and can aid in the
diagnosis of sleep disorders. As sleep is such a critical process for overall health, it is essential to recognize and treat
sleep disorders such as PLM Sleep Disorder to ensure a good night's sleep and improved quality of life. Periodic Limb
Movement (PLM) Sleep Disorder is a sleep disorder that affects millions of people worldwide. It is characterized by
involuntary and repetitive movements of the limbs during sleep, which can result in sleep fragmentation, sleep
disturbance, and daytime sleepiness. PLM Sleep Disorder is a common condition that can affect people of all ages, but it
is most commonly observed in older adults. It is often associated with other sleep disorders, such as Restless Legs
Syndrome (RLS), Sleep Apnea, and Narcolepsy.

2. Symptoms, diagnosis and treatment

The primary symptom of PLM Sleep Disorder is the involuntary and repetitive movement of the limbs during sleep.
These movements can be characterized by a series of flexion and extension movements of the legs, ankles, and toes,
which can occur every 20-40 seconds. These movements can lead to sleep disruption, fragmentation, and daytime
sleepiness, which can affect quality of life.

The diagnosis of PLM Sleep Disorder is typically made through a combination of clinical evaluation, medical history, and
sleep studies. The clinical evaluation involves a physical examination, including a review of medical history,
medications, and symptoms. The sleep studies include polysomnography, which records brain waves, muscle activity,
heart rate, and breathing patterns during sleep, and actigraphy, which records movement and activity during sleep.

Polysomnography is considered the gold standard for the diagnosis of PLM Sleep Disorder, as it provides a
comprehensive evaluation of sleep architecture and the occurrence of PLM. However, it is an expensive and time-
consuming procedure that requires an overnight stay in a sleep laboratory. Actigraphy is a less invasive and more
affordable method for diagnosing PLM Sleep Disorder. It involves wearing a small device on the wrist that records
movement and activity during sleep. However, it may not be as accurate as polysomnography in detecting PLM and may
require validation with other diagnostic methods.

The treatment of PLM Sleep Disorder depends on the severity of symptoms and the underlying causes of the disorder.
Mild cases of PLM Sleep Disorder may not require treatment, while more severe cases may require medication or
behavioral therapy. Medications such as dopamine agonists, benzodiazepines, and opioids may be prescribed to reduce
the frequency and intensity of PLM. Behavioral therapy, such as sleep hygiene education and relaxation techniques, may
also be beneficial in reducing symptoms and improving sleep quality.

3. Conclusion

PLM Sleep Disorder is a common sleep disorder that can significantly impact quality of life. Early diagnosis and
treatment are essential to reduce symptoms and improve sleep quality. Polysomnography is considered the gold
standard for diagnosis, but actigraphy may be a more affordable and less invasive method for diagnosing PLM Sleep
Disorder. A combination of medical and behavioral therapies may be beneficial in reducing symptoms and improving
sleep quality for those affected by this condition. Further research is needed to better understand the underlying causes
and effective treatments for PLM Sleep Disorder.

Compliance with ethical standards

Acknowledgments

The authors acknowledge support from Physionet .org to providing medical data.

36



GSC Biological and Pharmaceutical Sciences, 2023, 22(03), 035-038

Disclosure of conflict of interest

The authors and all co-authors declare that they have no conflicts of interest in connection with this document

References

[1]

American Academy of Sleep Medicine. (2014). International classification of sleep disorders. Darien, IL: American
Academy of Sleep Medicine.

Haba-Rubio, |., & Heinzer, R. (2019). Management of restless legs syndrome/periodic limb movements during
sleep. Current Treatment Options in Neurology, 21(3), 11.

Hornyak, M., Feige, B., & Riemann, D. (2006). Polysomnography findings in patients with restless legs syndrome
and periodic limb movements in sleep with and without central nervous system disease. Sleep Medicine Reviews,
10(4), 281-287.

Trenkwalder, C., & Hening, W. A. (2008). Clinical symptoms and possible treatment options for restless legs
syndrome. Journal of Clinical Sleep Medicine, 4(6), 586-594.

Winkelman, J. W. (2016). Periodic limb movements in sleep-pathophysiology, clinical significance and treatment.
Sleep Medicine Reviews, 30, 13-26.

Siddiqui M. M, Srivastava G, Saeed S. H. Detection of Sleep Disorder Breathing (SDB) Using Short Time Frequency
Analysis of PSD Approach Applied on EEG Signal. Biomed Pharmacol ] 2016;9(1)

Siddiqui, Mohd Maroof, et al. "EEG Signals Play Major Role to diagnose Sleep Disorder." InternationalJournal of
Electronics and Computer Science Engineering (IJECSE) 2.2 (2013): 503-505.

Siddiqui, Mohd Maroof, et al. "Detection of Periodic Limb Movement with the Help of Short Time Frequency
Analysis of PSD Applied on EEG Signals." Extraction 4.11 (2015)

Smith E J (n.d.) Our mandate. Retrieved http://www.ebme.co.uk/articles/clinical-engineering/56-introduction-
to-eeg.

Siddiqui, Mohd Maroof, et al, "Diagnosis of narcolepsy sleep disorder for different stagesof sleep using Short Time
Frequency analysis of PSD approach applied on EEG signal," 2016 International Conference on Computational
Techniques in Information and Communication Technologies (ICCTICT),New Delhi, 2016, pp. 500-508.

Siddiqui, Mohd Maroof, et al, "Detection of Rapid Eye Movement Behaviour Sleep Disorder using Time and
Frequency Analysis of EEG Signal Applied on C4-A1 Channel". Communication and Power Engineering, edited by
R. Rajesh and B. Mathivanan, Berlin, Boston: De Gruyter, 2017, pp- 310-
326. https://doi.org/10.1515/9783110469608-031

Siddiqui M. M, Srivastava G, Saeed S. H. Diagnosis of Nocturnal Frontal Lobe Epilepsy (NFLE) Sleep Disorder Using
Short Time Frequency Analysis of PSD Approach Applied on EEG Signal. BiomedPharmacol ] 2016;9(1)

Siddiqui, Mohd Maroof, et al. "Detection of rapid eye movement behaviour disorder using short time frequency
analysis of PSD approach applied on EEG signal (ROC-LOC)."Biomedical Research 26.3(2015): 587- 593.

Akhtar, M., Abbas, K., & Siddiqui, M. M. (2015). NOCTURNAL FRONTAL LOBE EPILEPSY (NFLE): MEDICAL SLEEP
DISORDER. In International Conference on Emerging Trends in Technology, Science and Upcoming Research in
Computer Science, DAVIM, Faridabad, 25th April (pp. 1168-1172).

Siddiqui M. M, et al. “Diagnosis of insomnia sleep disorder using short time frequency analysis of PSD approach
applied on EEG signal using channel ROC-LOC.” Sleep Science (2016)

Siddiqui M. M, Srivastava G, Saeed S. H.(2017). Alzheimer: A Neurological Disorder. Research and Reviews:
Journal of Medicine. 7(1)

Pandey, V., Agarwal, A., & Siddiqui, M. M. (2015). Sleep disorders and EEG recording. International Journal of
Electronics and Computer Science Engineering (IJECSE), 4, 206-210.

Siddiqui, M. M,, Srivastava, G., & Saeed, S. H. (2019). Diagnosis of Sleep Disorders using EEG Signal. LAP LAMBERT
Academic Publishing.

Anas, A, & Siddiqui, M. M. (2015). Advent of Biometric Sensors in Field of Access Control. International Journal
of Electronics and Computer Science Engineering (IJECSE), 4, 326-329.

37


http://www.ebme.co.uk/articles/clinical-engineering/56-introduction-to-eeg
http://www.ebme.co.uk/articles/clinical-engineering/56-introduction-to-eeg
https://doi.org/10.1515/9783110469608-031

[30]

[31]

[32]

[33]

GSC Biological and Pharmaceutical Sciences, 2023, 22(03), 035-038

Siddiqui M. M,”Electronics Instruments Play Major Role In Diagnosis Processes” International Journal Of
Computing And Corporate Research(IJCCR)2.1(2012)

Namdev, K., & Siddiqui, M. M. (2015). Different types of electrical signals produced by human body. International
Journal of Advance Research In Science And Engineering, 4(02).

Siddiqui M. M, “Electronics Signal Help In The Treatment of Paralysis” International Journal of Electronics Signal
& System(IJESS)1.2(2012)63-67

Srivastava, S. K., Ahmed, S., & Siddiqui, M. M. (1992). Analysis of Brain Signal for the Detection of Epileptic
Seizure. American Sleep Disorders Association (ASDA). EEG arousals: scoring rules andexamples. Sleep, 15, 173-
184

Siddiqui M. M, Jain R. Prediction of REM (Rapid Eye Movement) Sleep Behaviour Disorder using EEG Signal
applied EMG1 and EMG2 Channel. Biomed Pharmacol ] 2021;14(1).

Wahab, A, & Siddiqui, M. M. ELECTRONIC INSTRUMENTS HELP IN DIAGNOSIS OF SLEEP DISORDERS.

Kidwai, M. S, & Siddiqui, M. M. (2022). Computer-Based Techniques for Detecting the Neurological
Disorders. Pervasive Healthcare: A Compendium of Critical Factors for Success, 185-205.

Siddiqui M. M, Jain R, Kidwai M. S, Khan M. Z. Recording of Eeg Signals and Role in Diagnosis of Sleep Disorder.
Biomed Pharmacol ] 2022;15(3).

Garcia-Borreguero, D., Silber, M. H., & Winkelman, ]. W. (2011). Epidemiology of restless legs syndrome. In RLS
(pp. 11-28). Springer, Berlin, Heidelberg.

Montplaisir, J.,, Boucher, S., Poirier, G., Lavigne, G. Lapierre, O. & Lespérance, P. (1997). Clinical,
polysomnographic, and genetic characteristics of restless legs syndrome: a study of 133 patients diagnosed with
new standard criteria. Movement Disorders, 12(1), 61-65.

Sateia, M. ]., Buysse, D. ], Krystal, A. D., Neubauer, D. N., Heald, ]. L., & Clinical Practice Review Committee. (2017).
Clinical practice guideline for the pharmacologic treatment of chronic insomnia in adults: an American Academy
of Sleep Medicine clinical practice guideline. Journal of Clinical Sleep Medicine, 13(2), 307-349.

Siddiqui M. M, Jain R, Kidwai M. S, Khan M. Z.(2022)Using Filter Technique Remove Noise from Random Signal.
International Journal of Science and Research (IJSR) 11(3)

Stefansson, H., Rye, D. B., Hicks, A., Petursson, H., Ingason, A., Thorgeirsson, T. E., ... & Kong, A. (2007). A genetic
risk factor for periodic limb movements in sleep. New England Journal of Medicine, 357(7), 639-647.

Stiasny-Kolster, K., Kohnen, R., Schollmayer, E., Moller, ]. C., & Oertel, W. H. (2004). Patch application of rotigotine
improves akinesia in Parkinson's disease: a randomized, placebo-controlled, double-blind study. Movement
Disorders, 19(10), 1155-1161.

38



