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Abstract
Non-invasive ventilation in neonatal population has been a widely known technology in the healthcare sector. What is more commonly known about the technology is that it helps the neonates who have respiratory problems to function normally. Looking at the historical background of the non-invasive ventilation will give a clear picture of where and when the technology started. Although non-invasive ventilation has some potential benefits, it also has some potential physiological effects that scholars need to expound on. Furthermore, expounding more on the modes of non-invasive ventilation is also crucial as it helps to familiarize with the manner in which the treatment is offered to the neonatal population. On the other hand, having a thorough discussion of the mechanical ventilation vs. continuous positive airway pressure helps the practitioners to know the neonates who need ventilator support and for what period. Consequently, discussing the relationship between non-invasive positive pressure ventilation vs. continuous positive airway pressure will help to expound more on the right trials that each one of the best works with. How to wean patients from non-invasive ventilation is also crucial in consideration with the saturation of little oxygen and the appropriate level of pressure. This helps the nurses to be well conversant with the right procedures to follow to make concrete decisions such as the possibilities of a premature baby will manage off continuous positive airway pressure. The future of non-invasive ventilation seems to be brighter considering the expectation the world medical practitioners have placed on it. Such expectations are likely to be associated with intensive researches to make the technology more efficient and helpful to the neonatal population. 
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Introduction
	Non-invasive ventilation can be described as advanced technology that enhances breathing in the respiratory system without using surgical methods or artificial ways using trachea or larynx. This technique is popularly used in the treatment and management of neonates’ population in intensive care unit and in emergencies departments. Non-invasive ventilation has gained recognition and proved to be effective among neonatal patients in hospitals. Clinicians and nurses have continued to apply this concept up to date. It has the advantages of ensuring that patients are comfortable and have fewer difficulties when breathing. In addition, non-invasive ventilation ensures easy breathing of neonatal without the assistance of artificial mechanical ways. Therefore, this has made it to become a crucial part of the ventilator support in facilities that take care of patients who are critically ill and outside them among the neonatal population. Non-invasive ventilation is divided into negative pressure ventilation and non-invasive positive pressure ventilation. Non-invasive positive pressure ventilation proved that it was an essential advancement in the control of chronic respiratory failure and acute disorders. Non-invasive also includes the support of bi-level positive airway pressure and continuous positive airway pressure. Non-invasive ventilation ensures minimal use of resources by making sure that there is little use of resources which aims at following procedures appropriately as compared with invasive ventilation mode. Again, it helps in avoiding complications that are associated with this technology in the neonatal population.  Hence, this paper attempts to discuss and give a clear picture and understanding of non-invasive ventilation in neonatal population by looking at the historical background of non-invasive ventilation, physiological effects and benefits, modes of non-invasive ventilation, continuous positive airway pressure vs. mechanical ventilation, nasal intermittent positive pressure ventilation vs. continuous positive airway pressure, how to wean babies and the future of non-invasive ventilation in neonates.
Historical Background
Methods of modern respiration have created long debates developed by various attempts at resuscitation of drowning victims. Many reports that are dated from the mid-1700s clearly show that a bellows-type device is the one that has a wider use mode of respiratory assistance in a situation where there are difficulties. “During the previous century, there were multiple uses of negative pressure tank-type ventilators and this also revealed the development of a prototype in Dalziel in 1832”8. On the other hand, it caused many effects in tank negative-pressure ventilators with the general rules of thorax enclosure. This led to the creation of negative pressure that made the chest walls and lungs to expand. In addition, this led to the formation of the Drinker-Shaw iron lung in 1928 which was the pioneer as far as negative-pressure ventilators are concerned. Emerson improved the devices in 1931 and named it Emerson tank ventilator, and it became the perfect standard for ventilator support. Emerson tank aided in the sensitive cure of poliomyelitis patients.
In the 1980s, many experiences related to positive-pressure ventilation with the help of many patients who suffered from obstructive sleep apnea resulted to ventilatory support in individuals who suffered from neuromuscular respiratory failure. “Success after multiple of experiments proved to be effective in patients who suffered from the chronic obstructive pulmonary disease”10. For over 20 years, non-invasive positive-pressure ventilation that was delivered efficiently has been widely used. This has enabled it to be used as the first-line therapy in certain medical institutions.
Non-invasive ventilation potential benefits and Physiological effects
Many of the hemodynamic effects of non-invasive ventilation depend on factors like the degree of the disease and the rate of pressure. “One of the potential benefits that are associated with non-invasive ventilation is that it aides in the treatment of patients suffering from chronic obstructive pulmonary disease”7. These patients suffer from problems in breathing and often distresses in their respiratory. Non-invasive ventilation has proved to be the most reliable cure so far according to the latest researches. Exacerbations improve the breathing rate in individuals suffering from this condition and may help the patient’s ability to adequately ventilate through several ways such as unstable respiratory patterns and also decrease in breathing rates. This means that there will be some advancement in the process that oxygen enters the body, reducing hypercapnia and dyspnea improvement.
Another benefit that is attributed to non-invasive ventilation is that it helps in curbing the growth and formation of borderline personality disorder. This can be harmful and crucial in leading to physiological traumas to the patient, thus, the need to curb them. However, these are just assumptions because they are not yet tested and proven in large populations in research. Furthermore, non-invasive ventilation aides in the prevention of effects of endotracheal that comprises hemodynamic instability, resistance in the airway and also chronic airway trauma. “Other effects that non-invasive ventilation controls are the multiple risks that are as a result of tampering of the trachea, minimal clearance frequent secretions and traumatic suctioning to be less important although there lacks sufficient, reliable and safe data to prove the same”7.
The ways that non-invasive ventilation operates in neonates is not clearly outlined but there exist physiological effects that have been presented. “Non-invasive ventilation also helps in the providence of support and airways anchorage”7. This is crucial in the situations of apneas that are obstructive which induce the airways that are present in the upper side after successful procedures associated with the same. Again, functional and active residual capacity in the body is enhanced by non-invasive ventilation. One of the residual capacity is the surfactant deficient alveoli of premature infants by monitoring their efforts in respiratory processes and ventilation.
Modes of Non-Invasive Ventilation
The two types of modes of non-invasive ventilation are negative and positive pressure ventilation. “Positive-pressure ventilation mode ensures its delivery using masks which provide non-invasive ventilator support”1, 11. Physiologic studies that were carried on healthy patients and also those with respiratory problems assert that ventilator support has to be proved to be successful. Some of these conditions include minimizing the rate of respiratory, tidal volume increase, decreases in cases of dyspnea that goes along with minimizing diaphragmatic electromyography, Trans Diaphragmatic Pressures and advancement in the process of oxygen entering the body with reducing of hypercapnia.
Ventilator support can be attained by use of several interfaces (face, mouthpiece or a mask). This can be further achieved by using several ventilator methods such as volume ventilation in the body, pressure support, bilevel positive airway pressure or positive airway pressure. “There were older models which included non-invasive ventilators that needed a lot of oxygen so as to be accommodated into the system”9. However, current models ensure that there is the incorporation of oxygen for effective delivery of the fraction of oxygen in the body.
Negative-pressure ventilation mode also ensures that enough support is used with the help of a device that incorporates the thoracic cage beginning from the neck. The devices start from a body tank that is full of a cuirass shell. “A general principle which is similar to a vacuum device helps in lowering the high pressure that surrounds the thorax creating sub-atmospheric pressure, therefore, making the chest walls to expand with diaphragmatic conditions”11. This can result in inflation in lungs in the body as the chest walls experience exhalation. Such  technology was used to cure the polio diseases, but the devices were heavy and complicated to use. Besides, the upper airway obstruction was a major drawback because the ventilators were supplanted in a wide range by the several positive-pressure non-invasive ventilators. However, to date, some of the individuals suffering from this disease are still treated with the concept of positive-pressure ventilators. Successful reports confirm that applications of this concept in patients who have acute respiratory failure worked while the patients suffering from chronic respiratory failure especially neuromuscular respiratory failure did not work. 
“Using the two modes of non-invasive ventilation discussed above, positive-pressure ventilation has replaced the negative-pressure ventilation as the most important method of delivery of non-invasive ventilation”1. However, positive-pressure ventilation has come out to be effective compared to negative-pressure ventilation in respiratory muscles in the various unloading activities of the body. Nevertheless, it should be noted that under some special circumstances, the negative-pressure ventilation can also be allowed.
High flow nasal cannula oxygen ensures flowing of two liters after every minute or more in the body may result in continuous positive airway pressure. This has contributed to the formation of favorable means of ensuring a sole non-invasive ventilation level although recent reviews from researchers have shown inadequate information to recommend effectivity, reliability and safety of these concepts. “Recent research conducted to outline the importance of waiting for the results of trials that are ongoing before high flow nasal cannula usage can be advocated for wider use”11. The main disadvantage that comes out from using high flow nasal cannula is that the high pressure that is generated is not measurable and can be controlled. One advantage of using high flow nasal cannula is that it is sensitive and requires a lot of effort to use and this makes it bear little nasal traumas. This makes it be more common among and neonatal medical personals. However, oscillations of the nasal high-frequency have repeatedly been tested in a model of animals and in neonate’s population.
Continuous positive airway pressure has been a modality or concept used in non-invasive ventilation and they are provided using various mechanisms and principles. An important distinction that is clear in the use of delivery systems that are geared toward providing continuous positive airway pressure depends on certain variations in the rate of flow and also the pressure that is delivered. “Therefore, the conventional ventilator and continuous positive airway pressure bubble are both declared as flowing systems that are constant, but this means that the pressure that is attained at that particular time will change”1,9. However, there have not been documented trials that have attempted to compare to which extent the infant flow driver continuous positive airway pressure and bubble continuous positive airway pressure when they are both applied as the first concept in support of the respiratory system in preterm babies with respiratory distress syndrome. In addition, extensive randomized control trials multicenter that will aid in the comparison of the success of various devices used in the models named above will be needed to sense all the disparities that exist between them. 
Again, certain interfaces have been utilized to ensure efficient delivery of non-invasive ventilation such as interfaces attributed to nasal, nasopharyngeal and masks of the face. The main demerit of some of these interfaces is the challenge in maintaining seals that are constant and also to attain enough pressure. “Endotracheal tubes and nasopharyngeal interfaces have got small linking rates but on the other hand, they increase the work rate of breathing without difficulties”11. To date, nasal interfaces are mostly used among patients have proved that they are reliable. In addition, they control and ensure that there is minimal resistance in the airway and have revealed to be reliable and they generate the least resistance amount of airway and they are invasive to a little degree.
Continuous Positive Airway Pressure vs. Mechanical Ventilation
The evidence that has been presented suggests that some of the babies who need ventilator support might do better with positive airway pressure that is continuous compared to intubation. “With the help and improvement of perinatal and antenatal care, healthcare has greatly improved because it is now possible to treat and control the babies on continuous positive airway pressure during birth hence avoiding intubation and mechanical ventilation”4. Documents that have been reviewed widely have stipulated that the concept is safe to be used by patients. In addition, continuous positive airway pressure is not completely safe and reliable and it results in very crucial impediments if it’s managed poorly. Prenatal nurses and various clinicians are forced to be extra careful in the process of managing the infants on continuous positive airway pressure because the incidences of pneumothorax are extremely in high levels in the infants aiming to reduce continuous positive airway pressure groups.
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Figure 1.Relationship between mechanical ventilation with continuous positive airway pressure
Continuous positive airway pressure vs. Nasal intermittent positive pressure ventilation
Trials that are randomized and analyzed have proved that nasal supports positive airway pressure as an important respiratory support method after the process of extubation. Consequently, babies who are managed using positive airway pressure do not require endotracheal re-intubation with all its attributed expenses and risks. “More neonatologists continue to use continuous positive airway pressure to get treatment of respiratory distress syndrome to patients who suffer different diseases”3. However, this does not effectively work in a large number of babies and calls for the necessary use of invasive ventilation and re-intubation. This has further resulted in the promotion of the use of nasal intermittent positive pressure ventilation in most of the neonatal units with the belief that chances of improper working will be minimal in comparison to continuous positive airway pressure. This can be achieved by developing mechanics that characterizes respiratory as a result of elevated minute ventilation and minimal activities in breathing.
Some of the studies have outlined that short-term benefits of nasal intermittent positive pressure ventilation over continuous positive airway pressure in the body of infants. However, the information of borderline personality disorder or long-term results cannot be termed as consistent and reliable because of the certain effects that subjects show after trials. “Some of the studies comparing nasal continuous positive airway pressure and nasal intermittent positive pressure ventilation has proved that it is correct to minimize extubation failure and different apnea rates in preterm infants”2,3. In the first few days of life, this shows that nasal intermittent positive pressure ventilation helps in lowering the importance of invasive ventilation. On the other hand, analyses that were done scholars showed that nasal intermittent positive pressure ventilation remarkably lowers the importance of ventilation in the first 72 hours of life as compared with nasal continuous positive airway pressure.
The date that was documented as the largest trial included (109babies<30 weeks and/or<1000gm) and no remarkable difference that was found during death or Broncho-pulmonary dysplasia rate in both nasal continuous positive air pressure and intermittent positive pressure ventilation group. “Another reviewed trial that was documented recently attempted to compare the core use of nasal continuous positive airway pressure vs. SIPAP for respiratory discomfort in infants who are premature in between 28 to 32 weeks of gestation period”3. This further clearly proved that there was no worth noting the distinction in the core result (failure of non-invasive respiratory support, allowing the use of intubation and ventilation in the first 72 hours of treatment) more so the involvement of pneumothorax also known as Broncho-pulmonary dysplasia was not notably different in procedures of this trial.
How to wean patients from Non-Invasive Ventilation
“Nurses should note that weaning of patients from non-invasive ventilation is done immediately they reach saturation with little oxygen supply and who have not come across any apneas 24 hours earlier”6. Although there has not been any official agreement pertaining what is the most reliable way of weaning, nurses and medical institutions are supposed to be conversant with all the ways and devices that they can use on their experiments and procedures when treating patients.
The process of weaning from continuous positive airway pressure can be performed by lowering the pressure with a difference of 1 cm of water and carefully managing any interruptions or side effects that can be as a result of weaning. “After a drop in pressure of 4 cm of water and the baby is very stable, then they can be pulled out”6. Nurses who are observing the infants gives detailed results and observations that aides in making concrete decisions such as the possibilities of a premature baby will manage off continuous positive airway pressure. 
Future of Non-Invasive Ventilation in Neonates
“Non-invasive ventilation is an essential technology of respiratory systems in neonates because it has shown to be reliable in attempting to reduce the rates of invasive mechanical ventilation and also the complications that are attributed with the Broncho-pulmonary dysplasia inclusive and invasive concept”11. Useful advancements in the comprehending of non-invasive ventilation usage in neonates have occurred 20 years back among other advancements. In addition, non-invasive ventilation has seen and ensured the development of the use of modes of the respiratory support which aims at making the synchronization of the breath rates better which will help in considering their uses in preterm babies.
Non-invasive ventilation also has contributed to the formation of helmet ventilation. Non-invasive ventilation continues to help patients in improving lives. “The helmet ventilation is a remarkable special way that is used to avoid direct interference with the skin on the face”1, 9. This works by lowering the amount of pressure in the face thus increasing the comfortability of the patient and also reduces the risks of breaking the skin. It has also doubled the number of hours that the non-invasive ventilation uses hence ensuring the effectiveness of the procedure. Again, the helmet can be used for all the patients regardless of the facial shape or conditions. This helps in minimizing the work of nurses in hospitals. Non-invasive ventilation is a very crucial aspect of managing the health care of patients as it helps in minimizing complications that include Broncho-pulmonary dysplasia and also deaths of premature infants.
Conclusion
It is clear to say that non-invasive ventilation is very effective in the treatment of neonatal population suffering from respiratory failures. Non-invasive ventilation has shown to be remarkably important in improving the birth rate of infants, improving patient discomforts and cost reduction. Despite all these many benefits that non-invasive ventilation has, it has not been properly utilized in medical facilities. In addition, it further acts as a bridge to support cases of early extubation. Non-invasive ventilation is supplemented to weaning processes for it to support the whole process in general. For ensuring a successful non-invasive ventilation in hospitals, there should be dedication and use of complement programs. This will ensure that non-invasive ventilation is effective and it can be relied on by many people in hospitals. However, use of non-invasive ventilation is still rare in hospitals simply because it is still underused. I recommend that training regarding the use of non-invasive ventilation should be well done to the personnel concerned. The fact that non-invasive ventilation is underutilized in hospitals is because people know very little about it. Nurses and clinicians in hospitals should be well conversant with its application which are important aspects as far as non-invasive ventilation use is concerned. I would also recommend that medical personnel should have resources that will ensure proper use of non-invasive ventilation. Some of the many cases of unsuccessful non-invasive ventilation procedures can be attributed to inadequate and poor resources. Therefore, well-advanced equipment should be readily available and effective whenever non-invasive ventilation procedures are used. The third recommendation that I would advocate is the use of guidelines and protocols. Both of them help in combining the practice and evidence that the medical personnel already have. This will help in avoiding and minimizing errors that occur as a result of using non-invasive ventilation. In addition, it will also aid in improving the care of patients. Lastly, there should be experienced and enough personnel. This will ensure that the whole concept works according to the stipulated standards that are put in place. 
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