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COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS
 Airway Trauma

A. Vocal cord injury (Vocal cord paralysis/paresis)

B. Subglottic stenosis

C. Subglottic cysts

D. Granulomas

E. Palatal deformities ( palatal groove with orotracheal tubes)

F. Nasal septal defects(nasotracheal tubes) 

G. Abnormal dentition

H. Esophageal perforation



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

Atelectasis

Over distention

Ventilator-Induced Lung Injury(VILI)

Atelectrauma refers to the damage

caused by the repetitive opening and closing 

of the lung units (the cycle of recruitment 

and subsequent derecruitment).

Volutrauma refers to injury related to 

overdistension or stretching of the lung 

units by delivering too much gas.



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

BPD

 Bronchopulmonary dysplasia is a severe form 

of chronic lung disease and is generally 

characterized by the presence of chronic 

respiratory insufficiency, a supplemental 

oxygen requirement, and an abnormal chest 

radiograph at 36 weeks’ postmenstrual age. 

 It occurs in more immature and very low 

birth weight babies who required only modest 

supplemental oxygen and ventilatory support.

 Their chest radiographs are also different and 

are characterized by diffuse haziness and a 

fine, lacy pattern.



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

Air-Leak Syndromes

 Pneumothorax in patients receiving 

positive-pressure ventilation can 

manifest in three ways:

 (1) asymptomatic 

 (2) deterioration in laboratory or 

bedside monitoring findings, without an 

obvious change in the patient’s clinical 

condition, but is suspected because of 

worsening blood gases and increasing 

ventilatory requirements; and 

 (3) acute clinical deterioration with 

tension, which is the most common 

presentation in ventilated infants



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

Pneumothorax

Air-Leak Syndromes

Pneumothorax often results from high inspiratory 

pressure and unevenly distributed ventilation. The 

ventilator parameters that are contributory to the 

development of pneumothorax include:

(1) a prolonged inspiratory time and/or an 

inversed I:E ratio,

(2) high PIP or mean Paw, 

(3) high flow rates,  

(4)patient-ventilator asynchrony. 

There is also higher  incidence of pneumothorax in 

the presence of certain disease conditions, such as 

meconium  and other aspiration syndromes, cystic 

fibrosis, and pulmonary hypoplasia, which are 

characterized by uneven lung compliance and 

alveolar overdistension.



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

Pulmonary interstitial emphysema

Air-Leak Syndromes

Pulmonary interstitial emphysema develops 

when the most compliant portion of the 

terminal airway ruptures,allowing gas to 

escape into the interstitial space. Gas may 

accumulate in the interstitium, compressing 

both the airway and adjacent alveoli. PIE 

alters pulmonary mechanics by decreasing 

compliance, increasing resistance, 

contributing to gas trapping, and increasing 

ventilation-perfusion (V/Q) mismatch; it 

also impedes pulmonary blood flow. 

Diagnosis is based on the chest radiograph, 

which shows fine linear or radial 

radiolucencies



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

Pneumomediastinum

Pneumopericardium

Air-Leak Syndromes

 Pneumomediastinum is usually of little clinical 

importance and usually does not need to be drained. 

However, its presence should alert the clinician of 

an increased risk for subsequent symptomatic air 

leaks

 Pneumopericardium occurs when air from the pleural 

space or mediastinum enters the pericardial sac 

through a defect that is often located at the reflection 

near the ostia of pulmonary veins. The diagnosis 

should be suspected from rapid clinical  deterioration, 

which includes respiratory compromise and 

cardiovascular collapse, with a narrow pulse pressure 

and diminished perfusion. It can be diagnosed by 

transillumination and confirmed by radiography, which 

shows the air completely encircling the heart.



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

 Endotracheal Tube Complications

A. Obstruction due to inadequate suction or kinking of tube

B. Displacement

C. Accidental extubation

D. Tracheal and laryngeal mucosal metaplasia

E. Tracheal enlargement

F. Tracheo-bronchomalacia

G. Tracheal perforation 

H. Necrotizing tracheobronchitis



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

Initiation of mechanical 

ventilation

A. Improper setup of 

ventilator and accssories

B. Failure to add water to 

humidifier

C. Misconnection of 

ventilator tubing

D. Omission of safety limits 

on ventilator settings

E. Omission of alarm settings

 Errors and Advers events related to Mechanical ventilation

Use of mechanical ventilation

A. Delay in changing ventilator settings in 

response to blood gas results

B. Inadvertent delivery of high or low ventilator 

pressures (auto-PEEP)

C. Failure to wean inhaled oxygen when oxygen 

saturation is high

D. Inadequate drainage of condensate in ventilator 

tubing leading to inadvertent pulmonary lavage

E. Ventilator failure due to poor maintenance by 

biomedical engineering

F. Overriding or Ignoring ventilator alarms 



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

Infection

A. Ventilator-associated pneumonia (VAP): is a disease entity 

defined as pneumonia characterized by the presence of new 

and persistent focal radiographic infiltrates in a ventilated 

infant appearing more than 48 hours after admission to the 

neonatal intensive care unit.  

Risk factors : prematurity; use of corticosteroids H2 blockers,               

antacids and proton pump inhibitors; overcrowding; understaffing;   

and inadequate disinfection of equipment.

B. Late-onset sepsis : Neonatal sepsis is categorized according 

to the infant’s postnatal age at onset of disease. Although 

the definitions for early-onset and late-onset sepsis vary 

slightly, most reports define late onset occurring at greater 

than 72 hours to 28 days.



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

 Cardiovascular

A. Decreased cardiac output                              
Increased intrathoracic pressure can decrease venous return to 

the heart and thus reduce cardiac output.

B. Patent ductus arteriosus

A. Patency of the ductus arteriosus (PDA) is a common problem in 

preterm infants and its relationship to lung disease and mechanical 

ventilation is well established. Preterm infants have an immature 

closure mechanism, decreased sensitivity to normal constrictors 

such as oxygen tension, and increased sensitivity to prostaglandin-

E2, all of which promote patency. Other factors that have been 

associated with a PDA include severe lung disease, exogenous 

surfactant therapy, phototherapy, high fluid administration, early 

use of furosemide, and lack of antenatal glucocorticoid exposure 



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

 Neurologic

A. Hypocarbia (cerebral vasoconstriction)   
hypocapnia (Pco2 <35 mm Hg) is also potentially dangerous, 

because it may cause cerebral ischemia and PVL, especially if 

Paco2 decreases rapidly as can sometimes occur with the 

institution of HFV.

B. Neurodevelopmental impairment

C. Intraventricular hemorrhage (IVH)

D. Periventricular leukomalacia (PVL)

E. Retinopathy of prematurity (ROP)



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

 Neurologic

Intraventricular hemorrhage (IVH)

and Periventricular leukomalacia (PVL):

The main reason for the increased 

susceptibility to hemorrhagic or ischemic 

brain injuries is the unique anatomical and 

physiologic immaturity of the brain. Absent 

or reduced autoregulation of cerebral blood 

flow creates pressure-passive cerebral 

circulation and thus renders the brain prone to 

damage during periods of systemic 

hypotension and hypertension. 



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS
 Neurologic

Intraventricular hemorrhage and Periventricular leukomalacia :

Cerebral circulation (and autoregulation) is also affected by changes in 

Paco2 and to a lesser extent pH.

A rise in Paco2 (hypercapnia) during the first 3-4 days of life is a 

recognized risk factor for PV-IVH.

Another recognized risk factor for PV-IVH is the fluctuation in cerebral 

blood flow observed in babies who fight the ventilator (asynchronous 

breathing). 

The use of high PIP or PEEP can result in lung overdistension leading to 

increased central venous pressure, which is transmitted to cerebral veins



COMPLICATIONS OF MECHANICAL 

VENTILATION IN NEWBORNS

 Neurologic

Retinopathy of prematurity (ROP)

 The major risk factors for ROP are the degree of 

prematurity and a high arterial oxygen content. There is a 

higher incidence of ROP in low birth weight babies who 

require mechanical ventilation and supplemental 

oxygen.Hyperoxia, hypoxemia, and fluctuations of arterial 

oxygen content, even within the normal range, have all 

been implicated as etiologic factors.





COMPLICATIONS OF 

NONINVASIVE SUPPORT

 Malpositioned Nasal Cannulae

 A major difficulty with the use of NC or nasal prongs is keeping 

them in proper position. 

 It should be noted that with the variable-flow CPAP systems (the 

Infant Flow driver, SiPAP, and Arabella devices), meticulous 

attention must be paid to ensure proper prong fixation. Airway 

obstruction by secretions, particularly mucus, is a common finding 

in babies managed with CPAP.

 Optimal gas humidification, as well as frequent irrigation with 

saline followed by suctioning, should mitigate airway obstruction. 

Although nasopharyngeal prongs (single or binasal) may be less 

likely to be displaced, they are more easily blocked by secretions or 

can kink and may not be as effective as the shorter prongs



COMPLICATIONS OF 

NONINVASIVE SUPPORT
 Inadvertent Positive End-Expiratory Pressure
 This is a problem that may occur in ventilated babies, primarily those 

ventilated via endotracheal tubes.  Conceivably, inadvertent PEEP could 

occur with nasal ventilation. 

 The mechanism is related to fast ventilatory rates and inadequate (too 

short) expiratory times. Inadvertent PEEP may occur in babies with 

minimal to no lung disease (such as postoperative patients) or in those with 

sick lungs. Healthy (i.e., more compliant) lungs have longer time 

constants. Hence passive exhalation requires a greater amount of time. 

Clinically, this may appear as hyper expanded lungs on chest x-rays.

 Air trapping may clinically manifest as hypoxemia and hypercarbia. 

Clinicians should be suspicious of this entity when oxygenation 

deteriorates as inspiratory pressure is increased. Air trapping contributes to 

the development of air leaks. Additionally, air leaks (pneumothorax,…) 

may be a direct complication of NCPAP/PEEP



COMPLICATIONS OF 

NONINVASIVE SUPPORT

 Inadvertent Positive End-Expiratory Pressure 

 The mechanism may be related to overdistension of the more compliant 

areas of the lung. Pneumothoraces appear to be a problem with babies in 

whom NCPAP was the primary ventilatory therapy for RDS and appear 

to be related to uneven distribution of tidal volume when extensive 

atelectasis is present, as evidenced by a high oxygen requirement.

 Thus, it is prudent to provide rescue surfactant when oxygen 

requirement remains >35% to 40% despite provision of adequate CPAP 

level .

 there is no apparent increased risk among infants who are nasally 

ventilated. In any future trials in which CPAP is compared to 

mechanical ventilation or to other therapies, air leaks remain an 

important outcome parameter that should be followed and reported



COMPLICATIONS OF 

NONINVASIVE SUPPORT

 Carbon Dioxide Retention 

 Retention of carbon dioxide (CO2) has been noted with higher levels of 

NCPAP, particularly at levels at or above 8 cm H2O in patients with 

compliant lungs. 

 Alveolar overdistension, as well as inadequate expiratory times, may 

lead to reduced tidal volumes and cause the CO2 retention.

 Other manifestations of lung overdistension include increased WOB, 

impaired systemic venous return, decreased cardiac output, and 

increased pulmonary vascular resistance.

 Mechanical ventilation with PEEP may produce a decrease in 

glomerular filtration rate and a decrease in urine output. Renal effects 

of NCPAP in preterm infants are notable at higher levels of pressure. 

These effects on the kidney may be due to decreased cardiac output and 

thus decreased perfusion to the organs



COMPLICATIONS OF 

NONINVASIVE SUPPORT

 Carbon Dioxide Retention

 Inappropriate NCPAP and PEEP are known to increase  intracranial 

pressure. All of these effects are related to inappropriately   high 

levels of CPAP/PEEP, highlighting the need to titrate the level of 

support to the disease process. 

 Higher CPAP level does not inherently lead to these complications; 

when lung compliance is poor, CPAP of 8 cm H2O may be needed, 

but it must be reduced once compliance improves. 

 With the widespread use of screening ultrasonography since 1995, 

we are unaware of any direct links between NCPAP/PEEP and 

adverse brain injury in premature or term-gestation neonates.



COMPLICATIONS OF 

NONINVASIVE SUPPORT

 Decreased Gastrointestinal Blood Flow

 Gastrointestinal blood flow may decrease with the application of 

NCPAP. Additionally, marked bowel distension (“CPAP belly”) is 

frequently recognized in infants treated with this therapy.

 With NCPAP, administered gas can easily pass into the esophagus. 

Infants may swallow a considerable volume of gas and present with 

bulging flanks, increased abdominal girth, and visibly dilated 

intestinal loops. 

 There may be upward pressure placed on the diaphragm and 

compromise of the child’s respiratory status. Unquestionably, routine 

placement of an orogastric tube should take place whenever NCPAP 

is used. The orogastric tube should prevent or alleviate CPAP belly



COMPLICATIONS OF 

NONINVASIVE SUPPORT

 Decreased Gastrointestinal Blood Flow

 There are unaware of any direct linkage between NCPAP and 

necrotizing enterocolitis.

 Although Garland et al. have reported an increased risk of gastric 

perforation with nasally ventilated neonates, virtually all more recent 

investigations of nasal ventilation have not confirmed this 

association. Moreover, NCPAP alone has not been reported to cause 

gastric perforation.



COMPLICATIONS OF 

NONINVASIVE SUPPORT

 Skin Trauma

 Nasal prongs may cause trauma to the nose that can be 

mild (edema or erythema) or severe. Robertson and 

colleagues have reported a series of cases of severe 

trauma, including nasal snubbing , flaring of the nostrils 

and columella necrosis. Nasal deformities may occur with 

different types of nasal prongs and NCPAP devices.

 With variable-flow devices, some clinicians alternate use 

of nasal prongs with nasal masks in an attempt to obviate 

trauma. 



COMPLICATIONS OF 

NONINVASIVE SUPPORT

 Skin Trauma

 Lubrication of the nares with various substances has been

used in an attempt to mitigate the contact trauma between 

the prongs and the internal surfaces of the nose, including  

antibiotic ointments, steroid ointments and creams, and 

Ayrgel.

It is of paramount importance that meticulous attention

be paid to appropriate positioning of the nasal prongs, with frequent 

examinations to assess the possibility of developing injury.

 Good oral hygiene (e.g., with lemon glycerin swabs, saline, or colostrum) 

should be considered to prevent drying and cracking of the lips



COMPLICATIONS OF 

NONINVASIVE SUPPORT

 Other rare complications
 Peck et al. described the dislodgement of a 

single nasal prong that slipped into the 

child’s stomach and ultimately needed 

endoscopic retrieval. 

 Additionally, a preterm infant developed a 

pneumatocele approximately 24 hours after 

NCPAP was instituted.

 Wong and colleagues described an infant 

being managed on NCPAP who developed 

bilateral tension pneumothoraces and 

extensive vascular air embolism
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