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Abstract

Respiratory care is consequently the main issue that has to be well comprehended and explored. Lung pathologies in newborns are distinct
from many others that are very recently understood. To maximize mechanical ventilation and avoid ventilator-induced lung injury, a variety
of additional ventilation modes and procedures may be applied. When ventilating newborns, there are many important considerations that
must be made, including the use of an appropriate-sized endotracheal tube to lessen airway resistance and work of breathing, positioning of
the patient, nursing care, respiratory kinesiotherapy, infection prevention, and the prevention and treatment of complications like air leaks
and hemorrhage. Respiratory care for severely unwell neonates has gradually switched from invasive to noninvasive methods. Numerous
significant advancements in recent years have increased our understanding of how changes in newborn resuscitation methods relate to
clinically significant results. Despite a decrease in the number of newborns needing intubation and mechanical ventilation, the most seriously
ill infants, such as those with respiratory distress syndrome, still need intubation and ventilation. This review has lately explored volume-
targeted ventilation as well as several other approaches.
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INTRODUCTION hampered 2.2% of births [5], but an Indian study revealed
6.7% [6]. In both term and preterm newborns, respiratory
problems are the most common reason for neonatal unit
admission [7]. According to one study, respiratory issues
accounted for 33.3% of all infant hospitalizations at or above
28 weeks of gestation after excluding children with
syndromes, those who had congenital disorders, and those
who underwent surgery [8]. According to another research,
20.5% of all newborn hospitalizations exhibited symptoms of
respiratory distress [9]. There is evidence of growing rates of
newborn  hospitalization  for  respiratory  problems,
presumably as a result of higher rates of cesarean section
birth. Despite substantial advancements in infant respiratory
care, certain newborns with severe respiratory failure still

For a newborn to survive, they must be able to adjust to their
surroundings outside the womb. During labor and delivery,
the body's systems go through significant physiological
changes [1]. A crucial factor in survival may be lung
adaptation [2]. The mother's circulation regulates the
evacuation of carbon dioxide, while the placenta and
umbilical veins provide the fetus with a steady supply of
nutrients and oxygen during pregnancy. The fluid that the
respiratory epithelium releases into the lungs is essential for
lung development [3]. Some congenital lung or airway
conditions, including those that are incompatible with
extrauterine life, may not have an impact on the fetus or its
development in utero. Larger lesions, such as those that
disrupt arterial circulation, are known to have the side effect
of hydrops fetalis. Right after delivery, the newborn inhales Address for correspondence: Shuaa Muteb Hejji Alanazi,
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greater amounts of blood into the lungs [4], and absorption of
fetal lung fluid occurs.
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require extracorporeal membrane oxygenation or have
chronic lung illnesses (CLD). As a result, finding the best
respiratory care solutions to reduce morbidity and mortality
rates is crucial while caring for severely sick neonates [10,
11].

As a consequence, searching for optimal respiratory care
solutions to lower morbidity and fatality rates is vital for
caring for critically ill newborns. The primary goal of this
special issue was to focus on present and possible tactics or
procedures in newborn respiratory care as the size of the
Endotracheal Tube, nursing care, and position of the patient,
as well as to differentiate between those neonatal respiratory
support techniques which include ventilation, oxygen
supplement and prevention of infection.

The Endotracheal Tube

For optimal breathing, the endotracheal tube (ETT) serves as
the main point of contact between the patient and ventilator.
The tube with the largest inner diameter (ID) that can readily
pass between the vocal cords and create a tight enough seal
to allow for the greatest potential ventilation may be
considered to be the appropriate size. Verifying the presence
of a minor leak at peak inspiratory pressures of 20 cm H20
may make it simpler to avoid using an unnecessarily big tube
[11]. According to Poseuille's rule, resistance increases as
tube ID decreases and is inversely proportional to ID. With
less change than anticipated for 3.0, 3.5, and 4-mm tubes,
resistance is particularly visible for 2.5 mm ID tubes [12].
Resistance is also influenced by tube length; therefore, overly
long tubes should be cut down. Shouldered tubes should be
taken into consideration, especially for smaller ID tubes,
since they have been demonstrated to give lower resistance
(up to 50% less) [13]. To help with initial tube size selection,
current clinical and experimental study tables should be
consulted [14].

The newborn’s airway is distinct from that of older children
(>8 years) and adults in that the smallest portion is placed
near the cricoid cartilage [15]. While uncuffed endotracheal
tubes (UTT) for infants, newborns, and young children have
been used clinically for years despite recent research casting
doubt on this anatomical characteristic [16], it has been used
as a guide for years despite this. Cuffed endotracheal tubes
(CTT) are being used more often in younger children, babies,
and even newborns due to the introduction of high-volume
low-pressure (HVLP) cuffs [17]. CTT was utilized on full-
term newborns more frequently than 50% of the time by 60%
of respondents in a 2016 study by the American Society of
Pediatric Anesthesia on current practice methods [1, 11].
While some brief studies have shown that CTT is safe to use
in newborns and has no increased risk of problems when
compared to UTT (where cuff pressure is monitored), other
investigations have indicated the reverse. The use of CTT for
extended breathing is not well understood in terms of its
efficacy and safety, as well as its long-term effects in the
NICU [17].

There have been few studies that compare naso-tracheal vs.
oro-tracheal intubation. During nasal intubation, post-
extubation atelectasis may be more common, especially in
extremely low birth weight (ELBW) newborns. With
identical rates of problems, no approach has been
demonstrated to be superior to the other [18].

According to current resuscitation recommendations, a
combination of clinical symptoms, including breath sounds
under the axillae, thoracic expansion, an elevated heart rate,
and condensation visible on the tube, must be present in order
to clinically demonstrate endotracheal intubation. Although
they are helpful in the majority of situations, reading them
after a cardiac arrest requires prudence [19].

It is crucial to insert the tube at the correct depth after an
efficient intubation. Intubation of the right main bronchus,
pneumothorax, and/or atelectasis are possible outcomes of
excessive insertion depth. The chance of an inadvertent
extubation rising for the patient with a shallow insertion. The
mid-tracheal location, generally at T1-T2, is the best safe
place for the ETT tip [20]. Nevertheless, in ELBW neonates,
the carina level might be as high as T3, rather than T4,
causing the mid-tracheal position to be somewhat higher [20].
This might suggest that gestational age data is particularly
useful for ELBW infants [21].

The chest radiograph is still the gold standard for confirming
tube placement [22]. Although alternative technological
approaches (such as ultrasonography) have shown promise,
they need specialized knowledge or are not as widely and/or
quickly available [23]. The tube must be secured with as little
movement as possible while keeping the patient's head in a
neutral posture [24].

Positioning the Patient

In neonates who require artificial ventilation, it has been
shown that postures other than the typical supine position,
including the prone position, enhance respiratory function.
The advantages of these settings for newborns receiving MV
who are critically ill have not been adequately assessed. In
order to slightly increase oxygenation for neonates utilizing
mechanical breathing, prone positioning is advised. But no
evidence was found to support the idea that certain body
postures during neonatal mechanical breathing are beneficial
for bringing about enduring and clinically meaningful
improvement. There may be an extra advantage to gently
lifting the head of the bed to allow for lung expansion. This
posture should be adjusted regularly to prevent secretions
from accumulating at the base of the lungs [25].

Nursing Care

Nurses who care for neonates on mechanical ventilation
confront several problems. Nursing care includes monitoring
the monitor, breathing equipment, oxygen delivery systems,
and the patient's oxygenation, as well as the patient himself.
Extremely sensitive equipment is useful for patient
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monitoring. The maximum and lower alarm limits for blood
pressure, oxygen saturation, heart rate, and respiration are
established using the most recent research and the NICU's
particular standard of care [26].

In order to provide nursing care that is both safe and effective,
expertise and great caution are crucial. The most important
parts of care are thermoregulation, appropriate posture,
airway clearing, stable hemodynamic condition, and enough
nourishment for growth and development [27]. In order to
ease their fear, the family must have open, honest
conversations with them [28]. Nurses must ensure that the
newbhorns in the unit are safe and that infection control rules
are followed. Hand cleaning, isolation, monitoring, and
visitor screening are all important considerations for NICU
nurses [26].

Kangaroo care benefits stably ventilated newborns as long as
the process is carried out properly following nursing
procedures for transfer from and back to the incubator [27].

Respiratory Kinesio-Therapy

Among its physiological traits are a narrower airway, a dearth
of collateral airways, a compliant chest wall, poor airway
stability, and a decreased functional residual capacity [29,
30]. Additionally, they struggle to keep their airways clear
and maintained. Mucus can drastically reduce airflow and
block the outflow of secretions by increasing airway
resistance, even in modest amounts [28]. Some respiratory
kinesiotherapy exercises may be able to deliver enough
expiratory flow without closing the airways. The cough reflex
is hampered, mucociliary function is affected, and mucus
production may rise when there is an endotracheal tube
present [28]. When peri-extubation maneuvers were used,
pulmonary symptoms improved and the rate of lung
atelectasis dropped following extubation. Respiratory
kinesiotherapy procedures increase ventilation and enable
secretion elimination to minimize bronchial blockage,
allowing excellent airway management and simplifying
ventilator weaning [31]. Others claim that there is insufficient
data to establish if intensive chest physiotherapy is beneficial
for neonates receiving mechanical breathing. Infant
respiratory Kinesiotherapy techniques that are often used
include positioning, postural drainage, active therapies
including vibration and percussion, and suction [32].
Hyperinflation is one of the more recent respiratory
rehabilitation techniques that have been employed [28]. It is
challenging to determine the specific impact of each
treatment because they all have indications and
contraindications and are frequently combined [32]. To
resolve this problem, more study is required. Only highly
trained specialists should manipulate a newborn's chest since
it might be dangerous [28]. Sessions ought to be brief and
ought to occur before meals [31].

Heating and Humidification of the Inspired Air

The typical mechanisms of inspired air filtration,
humidification, and heating are disabled during intubation
[33].

By the time air enters the pharynx through the nose, it has
warmed and become over 90% more humid [33]. The use of
dry oxygen reduces the amount of water in the inspired air,
and the use of artificial airways avoids the nasopharynx and
oropharynx, which are the primary sites for the
humidification of gases [34].

It is possible for pneumonia, ciliary dysfunction,
inflammation and necrosis of the ciliated pulmonary
epithelium, retention of dry secretions, atelectasis, bacterial
invasion of the pulmonary mucosa, and retention of dry
secretions to occur when inspired gas humidification is not
properly managed. The infant's gases provided during
mechanical ventilation are warmed and hydrated by a
humidifier through the inspiratory line of the ventilator circuit
[35].

Prevention of Infection

Infection and its prevention are significant problems for
patients using newborn ventilation, especially those with
extremely low birth weights. A patient who has been
manually ventilated for more than 48 hours is said to have
ventilator-associated pneumonia (VAP), a lung infection. It is
the second-most prevalent kind of nosocomial infection and
a major device-related complication. Per 1000 ventilator
days, there are 2.3 to 10.9 cases of VAP in wealthy countries.
For diagnosing VAP in newborns, no generally accepted
standards exist [36].

According to Centers for Disease Control and Prevention
diagnostic standards for babies younger than 12 months,
neonatal patients must satisfy specific clinical, radiological,
and microbiological parameters in order to be diagnosed with
VAP [37]. Since tracheal aspirate microbiological
investigation does not completely rule out airway
colonization, it is unreliable for the diagnosis of VAP [38].
Bronchoscopy bronchoalveolar lavage and shielded
specimen brushes are the gold standard for microbiological
sampling of the airway; however, because they are invasive,
they are often not utilized on neonates who have had small-
diameter tubes intubated. These individuals ought to have
blind-protected bronchoalveolar lavage instead [39].

Many risk factors have been linked to the development of
VAP. While other factors, such as the length of the hospital
stay, reintubation, enteral feeding, mechanical ventilation,
transfusion, low  birth  weight, prematureness,
bronchopulmonary dysplasia, and parenteral nutrition, have
been identified, multivariate analysis suggests that the
duration of mechanical ventilation and ELBW infants are the
most important. On the other hand, the VAP rate does not
appear to be affected by extending the time between
ventilator circuit changes from seven to fourteen days [39].
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Ventilation in Palliative Care

Some newborn therapies are hazardous, useless, or both,
despite breakthroughs in neonatal medicine and critical care,
and may be stopped after consulting the family [40].
Maintaining the infant's comfort while aiding parents in
rearing their child in line with their values and preferences is
the goal of palliative care [29].

Neonatal Respiratory Support

Respiratory support for severely unwell neonates has
gradually switched from invasive to noninvasive methods. A
number of significant advancements in the knowledge of the
changes in newborn resuscitation procedures have lately
occurred.

Supplemental Oxygen

The onset of BPD and retinopathy of prematurity is closely
linked to artificial breathing and extra oxygen. There is no
doubt that supplemental oxygen is a vital component of the
overall life-sustaining treatment given to preterm neonates as
part of resuscitation, but are there any alternative ways to
increase pulmonary vasodilation and maintain adequate
oxygenation without using a lot of oxygen? 28 newborns
were used in a double-blind RCT by Sekar et al. to evaluate
the efficacy of INO as an additional treatment during neonatal
resuscitation. The control group received oxygen and a
placebo, while the INO group received oxygen and INO at 20
ppm. Half of the participants were randomly allocated to the
INO group, which received oxygen and INO at 20 ppm. The
cumulative oxygen exposure in the INO group was much less
than in the control group, according to the authors' findings.
As with the control group, the INO group's percentage of
hyperoxia decreased [30].

There were no variations in the observed physiologic
parameters, and no invasive mechanical breathing was
required. Adding INO to reduce FIO2 does not appear to have
a substantial impact on the risk of BPD and retinopathy of
prematurity, even though INO is regarded as safe when
administered at levels less than 20 ppm. But when more work
is finished over the next few years, it will be intriguing to see
how this project progresses. There have been several
significant randomized controlled studies (RCTs) to examine
the effects of low (85-89%) and high (91-95%) SPO2
objectives in extremely preterm babies [41]. A decreased
incidence of retinopathy of prematurity is associated with
lower saturation levels, although an increased risk of death is
not [41].

The appropriate saturation range is still up for debate as a
result. Foglia et al. looked at the relationship between
changes to the oxygen saturation alert policy and infant
morbidity and mortality. They conducted a retrospective
analysis between 2006 and 2014, comparing 3,809
participants in 10 hospitals with a new SPO2 alert policy
against 3,685 neonates in 9 hospitals with no new policy. The
effects of a policy change on morbidity and mortality in

hospitals were examined before and after the change. The
policy change concentrated on raising the top and bottom Spo2
alert thresholds. Throughout the research period, mortality
was the same in hospitals that implemented a policy change,
whereas it decreased in hospitals that did not. Simply put,
mortality did not decrease in hospitals that strictly enforced
Spoz alarm targets, but it did in facilities that disregarded this
effort. Simply put, hospitals that strictly enforced Spoz alarm
targets observed no reduction in death, but those that
disregarded this campaign experienced a drop in mortality.
Even though the data are retrospective, the findings imply
that strict SPO2 alarm limits are not, as one might assume,
linked with a reduction in mortality or the incidence of
retinopathy of prematurity [42].

Heated Humidified High-Flow Nasal Cannula
Noninvasive respiratory support is a crucial component of
premature baby care, even though life-saving invasive
mechanical ventilation might harm a preterm newborn's
developing lungs. Newborns with apnea and parenchymal
lung illness have been shown to benefit from continuous
positive airway pressure (CPAP) utilizing a nasal interface
[43].

Non-invasive Ventilation

Nasal Intermittent Positive Pressure Ventilation
(NIPPV)

Non-invasive positive pressure ventilation, or NIPPV for
short, is characterized by the addition of CPAP on top of
mechanical inflations to a preset pressure. During NIPPV, the
end-expiratory pressures, inflation rate, and time may all be
adjusted. The terminology used to describe NIPPV reflects
the various inflating techniques employed via the nasal
interface. This method of ventilation goes by several names,
including non-invasive pressure support ventilation (NIPSV),
nasal synchronized intermittent mandatory ventilation (NP-
SIMV), and nasal intermittent mandatory ventilation.
Although nasal bi-level PAP is also utilized, it may be more
representative of a technique that uses a small PIP-PEEP
pressure differential, extended inspiratory durations, and low
rates when the infant breathes properly [44].

Surfactant Replacement Therapy

Utilizing an endotracheal tube and mechanical breathing,
surfactant was historically administered to preterm neonates
[45]. Although invasive mechanical ventilation has been
linked to BPD risk and lung damage brought on by ventilator
usage, it can still save the lives of premature infants who are
experiencing respiratory failure. A range of less intrusive
surfactant replacement techniques has been developed to
reduce exposure to endotracheal intubation and the
uncomfortable effects of artificial breathing [46].

Insure Technique

Even though a growing number of preterm infants are cared
for from birth with CPAP support, concerns about the
frequency of pneumothoraxes and the length of time required
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for any surfactant therapy continue. In order to solve these
concerns, doctors are interested in a technique that combines
a brief intubation to give surfactant and a fast extubation to
switch to CPAP. The technique is known as INSURE
(intubation surfactant-extubation), and several studies have
contrasted it with conventional ventilation techniques [47].

Prophylactic surfactant delivery in the first two hours of birth
is preferable to later selective surfactant therapy in terms of
BPD, mortality, and air leak in infants at high risk of early
RDS, according to a systematic investigation [48].
Additionally, it has been discovered that early, quick
intubation for surfactant distribution, with better oxygen, less
mechanical ventilation, and less BPD, is most beneficial [49].
When compared to normal surfactant and continuous
breathing treatment, the INSURE group had lower BPD rates,
according to a meta-analysis of six INSURE papers [50]. The
review also found that newborns who received INSURE had
fewer air leaks and needed less mechanical ventilation,
although they used more surfactants. According to a stratified
analysis by oxygen demand at study entry, a lower
intervention threshold at an inspired oxygen level of less than
45% led to a reduction in pneumothorax occurrences and a
reduction in BPD. A greater frequency of patent ductus
arteriosus was associated with higher thresholds. Further
studies comparing INSURE to continuous ventilation were
published after the meta-analysis, supporting its findings
[51]. The INSURE method and continuous ventilation post-
surfactant treatment were also evaluated in the REVE trial,
and the findings show that the practice is most advantageous
for infants delivered at 25 to 26 weeks of gestation [52]. The
method is not without risk; it still calls for intubation, which
has its own problems, and research indicates that INSURE
results in a time of diminished brain activity. The INSURE
strategy of treating babies with CPAP alone and only
administering rescue surfactant by brief intubation if CPAP
support is insufficient has not been addressed in these trials
[53]. This topic was the focus of a small Scandinavian study,
which found that the INSURE group had better oxygenation
and needed less artificial breathing than the CPAP and rescue
surfactant groups. Similar attempts to answer this question
were made in the large multicenter CURPAP study, which
revealed no differences in the need for mechanical ventilation
or the combined endpoint of death or BPD across groups [54].
Physicians can draw the conclusion that prophylactic
surfactant followed by CPAP support was not significantly
worse than CPAP support alone. It is necessary to customize
initial CPAP support with early rescue surfactant according
to clinical parameters. A three-arm study being conducted by
the Vermont-Oxford Network compares routine intubation,
surfactant, and continuous breathing while using either
INSURE or CPAP plus rescue surfactant [55].

Invasive Mechanical Ventilation

Despite the growing use of NIV for primary respiratory
support, 50% of newborns at 28 weeks of gestation require
intubation and mechanical ventilation, with the risk rising
inversely with gestational age. Additionally, before starting

CPAP, 70% of newborns get invasive mechanical breathing
in the delivery room [56]. As a result, invasive mechanical
ventilation still serves as the cornerstone of respiratory
treatment for preterm infants with RDS. It is vital to
distinguish between children who require SRT and ongoing
mechanical breathing and those who can be adequately
maintained on NIV.

Volume-Targeted Ventilation

The tiniest and most preterm newborns require the most
intubation and mechanical ventilation. Volume-targeted
ventilation reduces BPD, hypocapnia, intraventricular
hemorrhage of grades I11-1V, pneumothorax, and ventilator
time as compared to pressure-limited ventilation. Despite the
overwhelming evidence in favor of volume-targeted
ventilation, its implementation in clinical practice has proven
to be difficult since it represents a significant paradigm
change after decades of solely employing pressure-limited
ventilation [57]. Volume-targeted ventilation has had trouble
catching on since there aren't any VT objectives that are
specific to a patient's illness condition, endotracheal tube
leaks are large (e.g., > 50%), and ventilators can't give enough
VT or monitor it precisely [58, 59]. The breath-to-breath
variation in expired VT was studied by Wong and colleagues
[60] in very low birth weight and ELBW patients who
received volume-targeted ventilation. The ELBW cohort had
a much lower set VT; however, after examining 6 hours of
continuous ventilator data, the researchers found no
appreciable variations in expired VT between cohorts. The
current  investigation  investigated  volume-targeted
ventilation delivery in a single ventilator type, in contrast to
past bench and animal experiments, which discovered
significant variance in ventilator performance, with
differences in VT becoming more apparent with higher leak
or lower VT objectives [60]. Future research should evaluate
the VT goal ranges for specific illness states, including RDS,
congenital diaphragmatic hernia, meconium aspiration
syndrome, and BPD, as well as ventilator performance data.

Monitoring of the Ventilated Neonate

Ventilation monitoring is essential for appropriate
oxygenation and avoiding both hypercapnia and hypocapnia,
both of which have detrimental effects on the preterm as well
as the term brain. These conditions should be treated
alongside respiratory care for the ventilated neonate. The
majority of true NICUs routinely do capnography,
transcutaneous carbon dioxide measurement, pH and blood
gas analysis, and pulse oximetry [61]. Despite having
physiological and technological limitations in infants,
capnography is a frequent procedure in mechanically
ventilated adults and children. In order to use side-stream
measurements, main-stream sensors with quick reaction
times and little dead space or suction flow are required due to
neonates' rapid respiratory rate and small tidal volume. The
measurement of end-tidal CO2, which should represent
alveolar CO2, can occasionally be misleading when
performed on neonates, and capnography is typically
employed to determine the trend of pet CO2 [62].
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Online tests for pulmonary mechanics and function are
increasingly helpful resources to support clinical judgment in
the care of ventilated infants. They serve as a tool for
determining patient status, weighing treatment alternatives,
and assisting in the care of ventilated infants. Understanding
lung physiology and pathology, as well as how they respond
to artificial ventilation, is aided by familiarity with pulmonary
images [63].

Practitioners should be aware of the information that the new
ventilators now provide. Neonatal echocardiography is a
crucial and often-used technology in the NICU that might be
very helpful in maintaining hemodynamic control in
ventilated newborns. It is crucial for excluding congenital
cardiac defects, measuring pulmonary hypertension,
determining if a patient is in shock or hypotension and how
they respond to medicine, and treating a patent ductus
arteriosus [64]. In order to prevent fetal intraventricular
hemorrhage or periventricular leukomalacia, NIRS measures
regional cerebral oxygen saturation and may provide an early
warning of low levels of cerebral blood flow and brain
oxygenation [65].

Lung ultrasonography is a novel diagnostic method that can
be very helpful in monitoring due to the unique illness
inherent in lung immaturity as well as babies' specific
sensitivity to repeated radiation exposure [66].

Complications

Air Leaks and Pulmonary Hemorrhage

When air extravasates from the tracheobronchial tree into the
lung parenchyma and pleural regions, where it is not usually
present, the condition is referred to as air leak syndrome. It
comprises subcutaneous emphysema, systemic air embolism,
pneumothorax,  pulmonary interstitiall  emphysema,
pneumomediastinum, pneumopericardium, and
pneumoperitoneum. Up to 40% of neonates getting
mechanical ventilation suffer from air leakage, which is a
typical problem [67]. Preterm delivery, a poor Apgar score,
an elevated peak inspiratory pressure, an elevated tidal
volume, an elevated inspiratory time, respiratory distress
syndrome, meconium aspiration syndrome, amniotic fluid
aspiration, pneumonia, and pulmonary hypoplasia are all risk
factors [68]. Pneumothorax is the most frequent sort of air
leak when an infant is mechanically ventilated. The
likelihood of developing a pneumothorax is affected by the
type of ventilator being used. Evidence suggests that high-
frequency ventilation [69], volume-targeted ventilation [70],
and higher PEEP [68] are related to a lower risk, whereas
continuous positive inspiratory pressure is related to an
increased risk [71]. The clinical manifestation of a tension
pneumothorax might range from being asymptomatic to
rapidly developing respiratory discomfort and hemodynamic
impairment [72].

Tracheal deviation, uneven chest rise, diminished breath
sounds over the afflicted side, and muffled or altered heart

sounds may all be discovered during a physical examination.
Diagnosis is frequently made via radiography. In babies, it
could be harder to tell their normal appearance apart [72]. In
one study, it was shown that between 0.5 and 27 hours before
their clinical diagnosis, 46% of neonates with pneumothorax
displayed specific radiological signs. The double diaphragm
sign, basilar hyperlucency, enhanced cardio-mediastinal
sharpness, deep sulcus sign, medial stripe sign, and basilar
hyperlucency were some of these symptoms [73].

In order to quickly rule out a pneumothorax, these signs
should be watched for in ventilated neonates. In these
circumstances, chest transillumination is useful because, even
before imaging is achieved, a tension pneumothorax
necessitates quick diagnosis and care. There are several
different forms of treatment, such as pigtail catheter insertion,
needle aspiration, nitrogen washout with oxygen, and needle
aspiration. In research with just adult patients, the rate of
spontaneous pneumothorax reabsorption was determined to
be 1.2% of the hemithorax volume per 24 hours [73]. Even
with newborns on mechanical ventilation, expectant
management may be helpful, although intervention is usually
required [74].

By producing a diffusion gradient, exposing the newborn to
high quantities of oxygen may expedite gas reabsorption in
the pleural space [73]. This approach, however, is limited in
newborns due to oxygen toxicity and an increased risk of
retinopathy of prematurity.

In an emergency, such as a tension pneumothorax, needle
thoracentesis with aspiration is the preferable therapy,
however, it may not repair the problem. A thoracostomy-
placed chest tube is the most common means of treating a
pneumothorax [74].

To evaluate the effectiveness and safety of needle aspiration
vs. intercostal tube drainage in the therapy of infant
pneumothorax, however, a recent comprehensive study
revealed inadequate data [75]. Pigtail catheters have lately
been used to treat infant pneumothorax since there is evidence
that they are safe, efficient, and reduce pain during insertion
and problems, even in premature neonates [76]. To ascertain
if the approach is preferable in the management of newborn
pneumothorax in mechanically ventilated patients, more
prospective randomized controlled trials are required.

Pulmonary hemorrhage is an uncommon but lethal illness
characterized by considerable bleeding inside the lung
parenchyma and airways, with a newborn mortality rate of
more than 50%. Prematurity, respiratory distress syndrome,
the use of exogenous surfactant, and a patent ductus
arteriosus are the most common risk factors for its
development, especially in preterm newborns with birth
weights less than 1000 grams and/or gestational ages less than
28 weeks. ECMO treatment, pneumothorax, lung infection,
metabolic acidosis, shock, hypothermia, hypoglycemia,
disseminated intravascular coagulation, and inherited
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coagulation abnormalities are among the risk factors. Clinical
symptoms of pulmonary bleeding include hypoxia,
hypercarbia, rapidly declining pulmonary function, and the
need for increased ventilatory settings [77]. Blood is aspirated
from the trachea and oropharynx. Metabolic acidosis and
shock establish systemic deterioration. A chest X-ray, an
echocardiography (to rule out a PDA), a sepsis work-up, and
finally a test for inherited coagulation problems should be
performed when no further risk factors are found [78].

Treatment must include all necessary general supportive
measures, including blood, plasma, or platelet transfusions as
required, metabolic acidosis correction, inotropic drugs to
lower systemic blood pressure, PDA treatment (except in
cases of severe thrombocytopenia), antibiotic treatment,
including vancomycin, and Gram-negative bacteria defense
[78].

There is no evidence-based advice available, and much of the
ventilatory technique is based on empirical data. It is advised
to increase the settings while employing traditional
ventilatory support (higher frequency (F), more positive end-
expiratory pressure (PEEP), and higher mean airway
pressure). Although there is no data to support it, high-
frequency oscillatory ventilation (HFOV) may be able to
manage more pulmonary hemorrhage cases than traditional
support [78].

Respiratory Distress Syndrome

RDS is the most typical contributor to respiratory problems
in premature neonates. Babies whose moms were diabetic at
the time of conception also have RDS. A lack of alveolar
surfactant, which raises surface tension in the alveoli and
results in micro-atelectasis and impaired lung function, is the
etiology of RDS. Surfactant deficits manifest on radiographs
as diffuse, little-granular infiltrates. Pulmonary edema, which
is an important component of the pathogenesis of RDS,
causes the formation of air bronchograms. In premature
newborns, the first two days after delivery, relative oliguria,
a reduction in sodium-absorbing channels in the lung
epithelium, and epithelial injury to the airways are all
associated with an increase in lung fluid. When diuresis starts
on the fourth day after delivery, babies often become better
[79].

Infants with RDS usually manifest in the first few hours or
even just after delivery. Infants who are experiencing
respiratory distress may exhibit tachypnea, nasal flare-up,
grunting, and subcostal, intercostal, and/or suprasternal
retractions, to name a few clinical symptoms. When an infant
uses partial glottic closure to maintain a decent FRC while
having recalcitrant lungs, grunting occurs. As the infant
continues the expiratory phase against the partially closed
glottis, there is a persistent and expanding residual volume
that keeps the airway open. There is also an audible
expiratory sound. Cyanosis affects RDS infants, who need
oxygen treatment. More severe instances of RDS necessitate
endotracheal intubation and exogenous surfactant

administration into the lungs, whereas milder cases may
respond to CPAP distending pressures. Exogenous surfactant
usage is presently not governed by any universal guidelines.
A preventive surfactant should be administered to all preterm
infants under 30 weeks of gestation within their first two
hours of life, according to some hospitals. Some people start
their patients out with noninvasive breathing (CPAP) and
save intubation and surfactant administration for newborns
who require more than 35% to 45% oxygen concentration to
maintain their arterial oxygen saturation over 50 mm Hg. The
administration  of prenatal  corticosteroids, clinical
presentation, radiographic findings, and the infant's oxygen
requirements must all be considered while developing a
treatment strategy [80].

RDS is a self-limiting condition that typically gets better by
3 to 4 days after birth, during the aforementioned diuresis
period, and when the baby starts producing endogenous
surfactant. Prior to this, the use of mechanical ventilation is
advantageous, but it should be done carefully to reduce lung
injury from the ventilator. A patent ductus arteriosus or any
congenital heart disease should be looked into in infants who
do not improve after getting surfactant treatment. The infant
who first gets better after surfactant delivery but then
becomes worse has to have nosocomial pneumonia checked
out. Since pneumonia can show clinically similarly to RDS
and have findings on chest radiographs that are comparable
to those of RDS, antibiotic therapy should be initiated as soon
as the infant is admitted [81].

Respiratory Care of
Syndrome

Clearing the airway and ensuring appropriate breathing and
circulation are the first lines of defense. A continuous pulse
oximeter should be used to monitor newborns with obvious
respiratory distress to identify when intubation and
ventilation are required.

Respiratory  Distress

A head box is used to provide warm, humidified oxygen,
ideally in combination with monitoring from a FiO2 meter
and a pulse oximeter to determine how much oxygen is
needed. Soft nasal cannulas may also be used to supply
oxygen. A pulse oximeter is used to control and monitor FiO2
levels. The appropriate amount of oxygen should be given.
The guideline is a helpful bedside guide when using a pulse
oximeter. According to this, paO2 in a newborn is around 60
mmHg at 90% saturation and 30 mmHg at 60% saturation.
The oxygen dissociation curve shifts to the left in infant blood
as a result of higher HbF levels. Over 95% saturation, paO2
is significantly above 100 mmHg, while between 90 and 95%
saturation, paO2 may vary from 60 to 98 mmHg.

It is critical to keep the proper temperature. Hypothermia
aggravates HMD and PPHN.

Fluid balance, calcium absorption, glucose homeostasis, and
electrolyte balance are all essential. The standard starting
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point for fluids is 60 ml/kg/day of 10% D or three-fourths of
daily maintenance, whichever is higher. This will deliver the
bare minimal amount of glucose needed for healthy glucose
homeostasis, or around 4 mg/kg/min. All preterm and term
babies should get calcium gluconate in the fluid at a dose of
6-8 ml/kg/day.

Maintaining adequate hemoglobin levels: Any newborn
exhibiting respiratory distress should have a PCV of more
than 40% but no more than 75%.

Broad-spectrum antibiotics need to be administered to all
preterm babies who have respiratory distress. The clinical
situation would determine whether or not to begin antibiotics
in term babies, although the threshold should be low [82].

Management of Respiratory Issues

The greatest predictors of prematurity-associated chronic
pulmonary disease assessed at 7-12 years of age are
gestational age at birth and intrauterine development; hence,
it is advisable to continue monitoring extremely preterm
neonates throughout adulthood [83].

The existing research to inform choices for long-term
surveillance and therapy was included in the 2020 task force
report of the European Respiratory Society on the long-term
care of these children [84]. A comprehensive evaluation of
the literature, analysis of the existing data, and predetermined
clinical care questions were all used to construct the
guideline. Based on very poor-quality information, the task
group made conditional recommendations for monitoring and
caring for former very preterm newborns. Only a small subset
of children, such as those with severe BPD or frequent
hospitalizations, should have ionizing radiation monitoring,
according to the authors, whereas all children should have
lung function monitoring. However, they did not make any
general recommendations to forgo childcare during the first
year of life. Additionally, they promoted offering parents
specific guidance on childcare attendance. It was suggested
against using systemic or inhaled corticosteroids for
treatment, however natural weaning from diuretics by a
relative dosage reduction with weight increase was indicated
if they were begun during the newborn period. Only a
particular group of children, such as those with symptoms
similar to asthma or reversible lung function, were
encouraged to use bronchodilators. The ideal oxygen
saturation level for further home oxygen treatment is between
90% and 95%. Until new, very important data becomes
available, these task group recommendations ought to be
taken into account [85].

ConcLUsION

In conclusion, Respiratory care must be personalized and
tailored to the patient's features, clinical state, related
comorbidities, and overall prognosis. Each clinical condition
necessitates a broad focus on the patient's entire clinical status
and concomitant comorbidities. Neonatal patients have

specific  physiological characteristics, and invasive
ventilation is commonly required for the treatment of
newborn infants with respiratory insufficiency. The
significance of this study is to highlight crucial things to
consider while caring for a ventilated infant to maximize
patient ventilation and monitoring while avoiding lesions
caused by insufficient ventilation. The prognosis of infants in
respiratory distress has improved dramatically with adequate
intensive treatment in a neonatal intensive care unit.
Advances in neonatal respiratory assistance have contributed
to a substantial rise in baby survival.
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