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	 Sleep Apnea is a severe sleeping disorder that is characterized by the interruption of breathing when a person is at sleep. The breathing is stopped due to the blockage of the airflow. The blockage is usually repetitive and occurs for a few seconds. People who have sleep apnea usually snore loudly or feel tired after waking up despite having a full night of sleep (Veasy & Rosen, 2019). There are three types of sleep apnea namely obstructive sleep apnea, central sleep apnea, and complex sleep apnea syndrome. Complex sleep apnea is a combination of central sleep apnea and obstructive sleep apnea. Obstructive sleep mainly impacts the respiratory muscular system where central sleep apnea mainly impacts the nervous system.
Obstructive sleep apnea is characterized by involuntarily and brief stopping of breathing when a person is at sleep. Involuntary in this case refers to a lack of conscious control of the muscles in the pharyngeal airway. The pharyngeal airway collapses involuntary and within a matter of seconds thus interrupting the flow of air. When the pharyngeal air collapses, the blockage is usually partial or complete and it occurs on the upper airway when a person is at sleep. A high collapse frequency of the pharyngeal air is dangerous because it interferes with blood oxygenation and sleep in general. Obstructive sleep apnea mostly occurs among older people and obese people (Leger & Stepnowsky, 2020).  
           There are numerous signs and symptoms that are related to obstructive sleep apnea.  The first one includes a morning headache. The headache is usually a result of a lack of proper sleep and the oxygen a person is at sleep. Second, there is excessive daytime sleepiness due to a lack of proper sleep at night.  Third, there is loud snoring due to the blockage of the pharyngeal airway.  The other signs and symptoms, which are all related to the mentioned ones are lack of proper concentration during the daytime, mood changes, sudden awakenings at night, and awakening with sore throat or dry mouth (Gottlieb & Punjabi, 2020). 
           Obstructive sleep apnea tends to have a huge impact on the muscular system. The respiratory muscular system is the one that is affected in particular.  The respiratory muscular system is made up of muscles that enable inhalation and exhalation, and the contraction and expansion of the thoracic cavity. Obstructive sleep apnea causes repetitive respiratory exertion and respiratory load on the obstructed airway. Such impact is deleterious on the respiratory muscles, in particular, the dilator muscles such as the palatal and tensor palatini muscles (Javaheri et al., 2017). Breathing is one of the most vital things to a human because it sustains life. It enhances the proper functioning of the body by enhancing proper circulation of oxygen and removal of carbon dioxide gas.   An injury to the respiratory muscles endangers breathing efficiency. 
           An obstructed airway is prone to experience respiratory effort. A respiratory effort is when breathing takes more effort than the usual for a matter of seconds when a person is at sleep.  Obstructive sleep apnea causes an increased respiratory effort to the extent that it collapses the dilatory muscles thus, affecting the sleep cycle (Javaheri et al., 2017). Good sleeping characterized by a healthy, and enough and constant time of sleep. Increased respiratory effort alters the positive sleeping cycle. 
           Repetitive sleep exertion and respiratory effort trigger the fatigue of respiratory muscles.  The fatigued muscle strengths decline thus leading to breathing inefficiency which then consequently contributes to the alteration of the respiratory skeletal muscular structure. The primary cause of the alteration is the lack of sufficient oxygen in the blood system. Sufficient oxygen saturation is important for converting nutrients into the energy. Skeletal muscles require sufficient energy to function properly and quickly. When the skeletal muscle structure is deprived of the necessary nutrients, it is exposed to quick fatigue, weakness, and change of the structure. The alteration of structure is characterized by the change in fiber size (Javaheri et al., 2017).
           Lastly, obstructive sleep apnea leads to respiratory muscle pain. Respiratory muscle pain makes it hard to sleep (Gottlieb & Punjabi, 2020). A person tends to experience discomfort and sharp pains in the respiratory muscle when breathing while asleep. Obstructive sleep apnea affects the muscles that control the soft tissues in the throat such as the palate and tongue tissues. Therefore, the pain and discomfort in these muscles when asleep triggers insomnia. 
           Central sleep apnea is characterized by breathing gaps that are caused by the shortage of respiratory effort when a person is at sleep (Costanzo et al., 2020). Breathing gaps in obstructive sleep apnea are caused by the collapse of the pharyngeal system whereas breathing gaps in central sleep apnea occurs when the respiratory muscles are not activated by the brain. The brain is key in controlling the functioning of the respiratory muscles.  To breathe in, the brain is required to send signals to the muscles in the ribcage and the diaphragm to contract for the inhalation to take place. Central sleep apnea is characterized by a shortage of communication between the brain and these muscles. Central sleep apnea is common among people who are aged 65 years and above. Unlike obstructive sleep apnea, it is not common among people who are overweight (Sanchez et al., 2020). 
           The symptoms and signs of central sleep apnea include morning headaches, chest pains when asleep, insomnia, shortness of breathing, increased sleeping during the daytime, difficulty in paying attention, and abrupt awakenings due to shortage of breath when a person is at sleep. The symptoms are mostly similar to those of obstructive sleep apnea. The only symptom that is not that common in central sleep apnea is snoring. Snoring indicates obstruction of the airflow. Central sleep apnea is not characterized by obstruction of the airways. Instead, it is characterized by miscommunication between the brain the respiratory muscles (Veasey & Rosen, 2019). 
           To understand how central sleep apnea affects the nervous system, one needs to understand how the brain controls breathing when a person is asleep.  When asleep, the breathing is mainly controlled by the respiratory control centers that are located in the medulla oblongata. The medulla oblongata is located in the lower section of the brain stem, in the part that links the brain stem with the spinal cord. Medulla Oblongata controls involuntary functions such as heart rate and breathing. The respiratory control center in the oblongata is referred to as the pre-Botzinger complex. With central sleep apnea, the pre-Botzinger complex center fails to send inhale signals, thus causing a person to miss one or two cycles of breathing. In the pause of breathing, oxygen circulation drops, and carbon dioxide levels increase than normal in the body (Costanzo et al., 2020).
           The brain is one of the organs that require colossal energy demands to perform efficiently and effectively. Therefore, the brain cells are quite sensitive to oxygen, which is vital in generating energy. Central sleep apnea causes gaps in breathings. The breathing gaps contribute to creating oxygen inefficiency in the blood and the brain cells at large. The sensitive brain cells die in a matter of fewer than five minutes of oxygen deprivation. Therefore, the first impact of central sleep apnea in the central nervous system is the death of brain cells. 
           Low quantities of oxygen trigger seizures and brain damage. Brain seizure is defined as an abrupt and unregulated electrical commotion in the brain. Brain seizures are serious to the extent that they can alter consciousness, behavior, feelings, and movement. Central sleep apnea creates a gap in the breathing cycle. If the gaps extend for long, they caused increased insufficiency of oxygen in the blood. The oxygen insufficiency triggers dysfunctions and commotion in the operations in the brain, which then culminates in seizures (Costanzo et al., 2020). Seizures can destroy the brain.  Kadon et al., (2020) point out that increased seizures can severely destroy or cause a permanent damage to the brain. For instance, they can make a person to entirely lose a sense of concentration and memory. 
            Lastly, lack of sufficient oxygen in the brain due to central sleep apnea contributes to cognitive impairment and struggle. People with the disorder experience trouble in learning new things, making decisions, and paying attention (Wu et al., 2019).  High oxygen concentration improves cognitive functions among the elderly whereas, on the contrary, reduced oxygen concentration impairs their cognitive functions.
           In conclusion, obstructive sleep apnea has huge impacts on the respiratory muscular system whereas central sleep apnea mainly affects the nervous system. Both disorders have similar signs and symptoms except that snoring is not common in central sleep apnea because of lack of obstruction in the airflow.


Reference
Gottlieb, D. J., & Punjabi, N. M. (2020). Diagnosis and management of obstructive sleep apnea: a review. Jama, 323(14), 1389-1400.
Sanchez, A. M., Germany, R., Lozier, M. R., Schweitzer, M. D., Kosseifi, S., & Anand, R. (2020). Central sleep apnea and atrial fibrillation: A review on pathophysiological mechanisms and therapeutic implications. IJC Heart & Vasculature, 30, 100527.
Kadono, Y., Nakamura, Y., Ogawa, Y., Yamamoto, S., Kajikawa, R., Nakajima, Y., ... & Kishima, H. (2020). A case of COVID-19 infection presenting with a seizure following severe brain edema. Seizure, 80, 53.
Wu, L., Zhao, H., Weng, H., & Ma, D. (2019). Lasting effects of general anesthetics on the brain in the young and elderly:“mixed picture” of neurotoxicity, neuroprotection and cognitive impairment. Journal of anesthesia, 33(2), 321-335.
Veasey, S. C., & Rosen, I. M. (2019). Obstructive sleep apnea in adults. New England Journal of Medicine, 380(15), 1442-1449.
Javaheri, Shahrokh, Ferran Barbe, Francisco Campos-Rodriguez, Jerome A. Dempsey, Rami Khayat, Sogol Javaheri, Atul Malhotra et al. "Sleep apnea: types, mechanisms, and clinical cardiovascular consequences." Journal of the American College of Cardiology 69, no. 7 (2017): 841-858.
Leger, D., & Stepnowsky, C. (2020). The economic and societal burden of excessive daytime sleepiness in patients with obstructive sleep apnea. Sleep medicine reviews, 51, 101275.
Costanzo, M. R., Ponikowski, P., Javaheri, S., Augostini, R., Goldberg, L. R., Holcomb, R., ... & remedē System Pivotal Trial Study Group. (2018). Sustained 12 month benefit of phrenic nerve stimulation for central sleep apnea. The American journal of cardiology, 121(11), 1400-1408.

