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Introduction
Ventilation is a critical component of care in the pediatric and neonatal service delivery. Newborn babies with respiratory complications require adequate ventilation care to manage their conditions. The objective of the use of mechanical ventilation is to effectively support the exchange of gases with very minimal risk of ventilator-induced trauma on a patient (Meyers et al., 2019). Over the decades, medical researchers have come up with different ventilator strategies to support patient care especially the frail newborns in need of the mechanical ventilation. It is vital to employ specific ventilatory interventons in line with specific clinical objectives. The use of high frequency ventilation (HFV) is an ideal approach involving a kind of mechanical ventilation that utilizes very high respiratory rates (over sixty breaths per minute) along with very tiny tidal volumes, less than the anatomic dead space volume (Carpi, 2017).  Two of the common HFV strategies include the high frequency jet ventilation (HFJV) as well as the high frequency oscillatory ventilation (HFOV). This paper offers a comparative view of these two strategies as they apply to neonatal care. 

Differential Mechanisms & Monitoring
On one hand, HFOV involves the use of a reciprocating/ electromagnetic diaphragm that supports respiratory rates of up to 900 breaths a minute via a conventional endotracheal tube (Carpi, 2017).  The back and forth movement of the electronically controlled piston‐diaphragm offers alternating negative and positive changes in pressure generating biphasic pressure waveform (Ethawi et al., 2016). Monitoring entails oxygenation index, the heart rates, blood pressure, alveolar–arterial oxygenation difference, arterial PH, SpO2, right ventricular load and transpulmonary pressure (Meyers et al., 2019).Such monitoring ensures effective alveolar recruitment and oxygenation while avoiding high peaks and low end-expiratory pressures (Ethawi et al., 2016). Further on, Klein (2020) asserts that the ability of the high frequency oscillatory ventilation to maintain ventilation and oxygenation while relying on minimal tidal volumes help reduce barotrauma and morbidity incases of newborns with respiratory distress syndrome.  Among critically ill children and preterm infants, these two strategies can be helpful to offer high-frequency ventilation that is better than conventional mechanical ventilation due to decreased lung injury and better efficiency in oxygenation (Gupta et al., 2014). 
On the other hand, the high frequency jet ventilation employs administered HFV by use of a jet of gas. A catheter is inserted into a lumen of an endotracheal tube. A small cannula linked to a specialized ventilator transmits high pressure gas at the rate of about 100 to 150 breaths per minute with less than four-tenth inspirational fraction (Ethawi et al., 2016). Concerning monitoring, a patient’s vital signs should be monitored including heartbeat, blood pressure, and the alveolar–arterial oxygenation difference. Besides, any imminent risks on hyperventilation and hypoventilation need to be adequately documented. Importantly, the CO2 monitoring is crucial even when the oxygen saturation is sufficient (Galmen et al., 2017). However, unlike in HFOV, continuous monitoring of end-tidal CO 2 (ETCO2) is not possible in a system exposed to the atmosphere. Nonetheless, periodic pausing allows one to accurately read ETCO2 (Galmen et al., 2017). Besides, one should check for the predetermined jet ventilator pressure limits such as peak and mean inspiratory pressure, as well as pause pressure to that barotrauma is avoided at all costs. 


Indications for the two HF strategies
Firstly, HFJV is often indicated where it provides greater advantages as compared to the standard ventilation. For instance, diagnostic laryngoscopy is an ideal area to use HFJV since the bore jet ventilation catheters are molded from floroplastic and non-flammable that offer greater advantage in laser surgery (Galmén et al., 2017). In addition to that, during thoracic surgery such as in preterm infants, the use of the narrow jet catheters since the easily pass through the surgical field thereby avoiding the conflict of space (Galmén et al., 2017). Additional evidence suggests that HFJV is beneficial in a lung injury (such as chronic lung disease)  since it reduces thrust through larger mean airway pressure thereby helping perfusion and allowing easy escape of the carbon II oxide (Plavka et al., 2006: Maitra et al., 2015). By extension, this strategy is effective among neonate with respiratory distress syndrome (RDS) since it minimizes the constraints on the right regions of the heart including maintaining optimal pulmonary artery pressure (Galmén et al., 2017).
Moreover, the HFJV is effective during bronchopleural fistulae since minimal peak airway pressure and tidal volumes in this ventilator strategy leads to smaller gas leaks. This goes a long way in minimizing both the interstitial and mediastinal emphysema (Galmén et al., 2017). Importantly, in frail infants, the HFJV is very crucial in critical care since it is better positioned in favor of protection to the lungs. Given that this approach uses very low tidal volumes and thus the volutrauma and over-distension risks are quite low. The effective monitoring of the pressure swings help enhance the of mean airway pressure which guards against possible collapse of the lungs. Thus, in rescue therapy among neonates RDS, HFJV is a more preferred ventilator intervention (Maitra et al., 2015). 
On the converse, HFOV is highly recommended for infant patients who not only have severe acute RDS but their lungs are unable to withstand high levels of tidal distending pressure (Carpi, 2017). A great advantage with the use of the HFOV approach in such as case is that it offers a modality to enhance oxygenation and sustain peak airway pressure which would be equal to the mean airway pressure. The rationale is that though pressure wave at the endotracheal tube is slightly larger, the distending pressure onto the alveoli is almost equal to the mean airway pressure. Evidence shows that by this phenomenon, the lungs were well sustained, with the opening and closing showing effective lung compliance and less barotrauma (Duff and Pastores, 2018).
Extubation
It is essential to find out the optimal levels where extubation can be undertaking with minimal risk to the respiratory functions of the patients. Sant’Anna and Keszler (2012) affirm that generally, extubation for HF is ideal when the peak aspiratory pressure is around 8 cm H2O with FiO2 less than 0.30. This figure is well above the ideal level for conventional ventilation. The rationale for tis HF condition is that with the standard 33% inspiratory time, the mean aspiratory pressure in the ventilator circuit supersedes the pressure in the trachea by 1-2cm H2O (Sant’Anna and Keszler, 2012). Concerning the extubation of individual HF, first there is HFJV. Among infant patients with RDS are usually  ready for an extubation trial with  Nasopharyngeal continuous positive airway pressure (NPCPAP) if the following criteria is met; PEEP or MAP is less or between 7cm and 8cm H20 with FiO2 ≤ 0.35 and Jet PIP (less than 20 with a delta p less than 10) (Klein, 2020). Thus, extubation is permissible to a NPCAP of between 6cm and 8cm H20. 
On the flipside, Tana et al., (2018) undertook a qualitative study to establish the optimal levels of extubation among infants born with extremely low birth weight (ELBW). Their intent was to find out if weaning from HFOV direct in favor of non-invasive respiratory support was a feasible idea among this study population. They defined extubation failure as less than seven days in which the infants would be returned to intubation due to clinical deterioration. It was found that the feasible levels to make direct extubation from high-frequency oscillatory ventilation was at MAP ≤6 cm H2O with FiO2 ≤0.25 (Tana et al., 2018). In agreement, Szymankiewicz et al. (2005) affirm that low levels of compliance such as 0.9 mL/cm H2O were attributed to extubation failure. 
Conclusion
The use of high frequency ventilatory strategies has become more popular in recent decades. These strategies offer greater advantages than the conventional mechanical ventilation. Among neonates and infants with specific respiratory conditions such as respiratory distress disorder, the use of HF is vital especially when aligned to specific clinical objectives. Two of the common approaches in HF is the high frequency jet ventilation (HFJV) and the high frequency oscillatory ventilation (HFOV). This paper has offered a lengthy analysis of how the two strategies differ in terms of mechanism of operation, monitoring, their indications and extubation. For instance, specific indications call for a particular type of HF strategy such as HFOV better effective among infants with acute RDS while HFJV in chronic lung disease and critical care. Thus, a proper mapping of the conditions and clinical objectives would inform which ventilatory strategy could be more effective. 
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