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Definition & Causes of Meconium Aspiration Syndrome
Meconium is the dark green fecal material that is produces in intestines of fetuses. It is a sterile substance that pose significant harm to the respiratory functions (Burke, 2018).  Even a few days after being born, a newborn baby may still pass such material. Researchers have linked the passing of meconium to in utero stress by which the fetus experiences just before and during delivery whilst in the mother’s uterus.  The stress could be as a result of labor contractions or lack of adequate oxygen supply which causes the fetus to reflexively inhale the meconium along with the amniotic fluid (Burke, 2018: Balest, 2020). Poor blood flow or utero infections also contribute to the occurrence of the MAS (Goel, and Nangia, 2016). Due to these factors, in most cases, newborns diagnosed with MAS are mandated to neonatal intensive care unit (NICU) stay for specified periods to monitor and treat the disease (Goel, and Nangia, 2016). 
The mixing of the meconium with the amniotic fluid could pose significant danger to the fetus as it inhales. This brings about the Meconium aspiration syndrome which is a respiratory distress condition among fetuses and the newborns characterized by the meconium availability in their tracheobronchial airways (Raju et al., 2010). Although usually meconium is sterile  and often non-life threatening due to absence of bacterial infections, severe cases that are left untreated can cause dire complications to the newborn babies. Essentially, severe MAS calls for concern as opposed to mild case of MAS, since a section of lung functioning raptures due to overexpansion to capture more oxygen (Balest, 2020). Severity is defined as all illness that necessitates placing a newborn on assisted ventilation for over 48 hours and it is often attributed to  persistent pulmonary hypertension of newborn  (PPHN). Mild MAS is where one requires less than 40 percent oxygen in a period less than 48 hours (Swarnam et al., 2012). 

Pathophysiology of MAS
Important to outline, the pathophysiology of this disease has not been completely explained and it is largely due to the complex make-up of meconium. It includes among others intestinal and pancreatic secretions, bile pigments, blood, amniotic fluid, desquamated cells, and vernix caseosa (Goel, and Nangia, 2016). Thus, it has not been possible to tie down a single agent as responsible for MAS’ pathophysiology (Lindenskov et al., 2015). In this respect, therefore, there are diverse factors thought to best explain how Meconium aspiration syndrome is manifested among the fetus and newborn babies in relations to other conditions. First, appearing during either the antepartum or intrapartum periods, the meconium often impairs proper functioning of the respiratory system by causing obstruction to the gas exchange within the alveolar (Swarnam et al., 2012). In addition to that, MAS is linked to surfactant dysfunction or inactivation as a result of altering of its ultrastructure and viscosity. Primarily, surfactant dysfunction is a disorder causing abnormalities in the lung functioning especially affecting the surfactant (protein and fats lining lung tissues) that supports easy breathing. 
Moreover, the Meconium aspiration syndrome is also attributed to chemical pneumonitis that entails the release of inflammatory and vasoconstrictive mediators within the respiratory system (Swarnam et al., 2012). MAS has also been linked to bacterial growth in the uterus along with increased risk for intra-amniotic infections (Goel, and Nangia, 2016). Besides, a section of research show evidence that MAS triggers the persistent pulmonary hypertension of newborn which is the breakdown in their natural circulatory transition (Swarnam et al., 2012). PPHN is often dangerous with a considerably high mortality rates (between 4% and 33%) since a lack of oxygen during transition can cause death (Roofthooft et al., 2011).  Finally, incremental evidence has shown that the meconium material could be a compelling activator of inflammatory tendencies.  Specifically, evidence seem to point out that chemically, Meconium could have toxic substances that inflammation and apoptosis among the newborn babies (Lindenskov et al., 2015). Bottom-line, strategies to prevent MAS and offer suitable support care have improved significantly over the years due to better collaboration between researchers, pediatricians and obstetricians. 
The Clinical Manifestation
While different newborn babies display different symptoms depending on quantity or thickness of meconium, a physical examination and chest x-rays can reveal certain commonalities pointing out a presence of MAS. For instance, newborns with MAS tend to have cyanosis, which is a bluish discoloration of their skin (Balest, 2020). There is also fast-paced or labored breathing to indicate an interference with their respiratory mechanism. A newborn could also produce grunting sounds and nasal flaring which allude to certain difficulties in their breathing (Balest, 2020). Additionally, another symptom is chest retractions where breathing is associated with the pulling in of their chests along with particular limpness of their body. The various types of respiratory distress such as flaring of the nose, cyanosis, chest auscultation and grunting appears soon after delivery. 
Besides, such a newborn also scores low on the Apgar score which measures their muscle tone, heartbeat, color and reflexes. Other physical signs aligned to frailty include weight loss, skin peeling and decreased vernix (Goel, and Nangia, 2016). Further on, immediately after birth newborns with MAS have visible meconium-stained markers and they vary with the exposure time. For instance, vernix pick up the bluish discoloration after about 12 to 14 hours while nails take a shorter span of 6 hours. Importantly, newborns with signs of MAS need clinical observation and monitoring for at least 24 hours. Even mild distress signs can quickly escalate to severe such as when the meconium moves into the lower tracheobronchial tissues. 

Treatment and Management
Firstly, a physician physically examines a presence of meconium in the mother’s amniotic fluid. Its presence offers surety that the fetus has a risk for Meconium aspiration syndrome. If the test positive, the physician then checks out the mouth and vocal cords of the fetus/newborn in a test known as laryngoscopy. The main treatment option is performing amnioinfusion, a medical procedure in which a tiny tube gets inserted into the mother’s uterus via the virginal opening to infuse the fluid with a sterile fluid (Balest, 2020). The aim is to dilute the meconium and minimize its impact on the fetus. Open delivery of the baby, the physician sucks out the meconium in the newborn’ mouth, nose and along the respiratory duct. It is an effective intervention to ease them to and ensure they breathe much more freely (Balest, 2020). Evidence has shown that routine suctioning of the intrapartum pharyngeal is effective to reduce the impact and severity of MAS (Goel, and Nangia, 2016). Also, chest physiotherapy are quite effective to ease the baby’s breathing through careful tapping of the chest to loosen up the meconium secretions. Also, synthetic surfactant may be administered to keep the lungs open for smoother functioning (Balest, 2020). Then, a wide range of antibiotics can be used as pharmacological therapy to counter any arising infections (Swarnam et al., 2012). In dire conditions, the extracorporeal membrane oxygenation is administered or alternatively inhaled nitric oxide is given via HFV to reduce severity of the syndrome. Importantly, the newborns need to be placed in the neonatal intensive care unit for more observation and treatment. 

Equipment Used
A wide range of equipment are used to examine, treat and manage the meconium aspiration syndrome. First, the physicians listen to the newborn’s chest activity and movement by the use of a stethoscope. The target is to establish any abnormalities in the breathing system. Additionally, an x-ray machine can be used to show any clogging of the meconium material in the chest region (Balest, 2020). Further on, the sucking of the meconium usually involves use of an endotracheal tube that has an internal diameter of 3.5mm (Dargaville, 2012). Then, Goel and Nangia (2016) provide that four in every ten of neonates diagnosed with MAS end up on intubation and mechanical ventilation due to pressing needs to have more oxygen supply. The respiratory support thus require use of a ventilator to offer the much needed high-frequency synchronized intermittent  ventilation to smoothen the infants’ breathing (Dargaville, 2012). Lastly, concerning ventilation, either the synchronized intermittent mandatory ventilation (SIMV) or the intermittent mandatory ventilation (IMV) could be chosen for infants having Mas but scholarly evidence that SIMV is associated to shorter ventilation periods. 
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