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 One to two percent of all live births of term infants 
were found to have a pneumothorax on consecutive 
chest radiographs in 1930.

 The incidence increases with decreasing gestational 
age.

 Although the incidence was 6.3% in 1999 in very low 
birth weight 

 It approached 15% in those with a birth weight of 
501-750 g.



 During the study period there were 48,968 live births and 71 
cases of PTX, giving an incidence of PTX of 0.14% 

. Of these, 21% were bilateral and 59% tension PTX.

Fifty-two percent of neonates affected were born at term.

Almost all neonates had underlying lung disease, most 
commonly transient tachypnea of the newborn (TTN) in 39% and 
respiratory distress syndrome (RDS) in 42%.

Only 3% were considered to have developed PTX at the onset of 
respiration.

Neonatal Pneumothorax: A Descriptive Regional Danish Study

Vibede L et al Neonatology 2017;111:303-308



Air leak 
syndromes

 Pneumothorax

 Pneumomediastinum

 Pulmonary interstitial emphysema

 Pneumopericardium

 Pneumoperitoneum

 Subcutaneous emphysema



 Even though air leaks can occur spontaneously they mostly 
occur in patients with lung pathology,

 MAS and other aspiration syndromes

 Pneumonia

 RDS

 TTN

 Diaphragmatic hernia

 Pulmonary hypoplasia

 Especially when positive-pressure ventilation is required.

 cystic fibrosis

 perinatal asphyxia 

 cardiopulmonary resuscitation



 The introduction of surfactant for treatment of RDS has caused 
a decrease in the incidence of air leaks.

 Conversely, the increasing practice of elective cesarean section 
before 39 completed weeks’ gestation is associated with 
increased incidence of pneumothorax when compared with 
emergent cesarean section or vaginal delivery



Pathophysiology

 Air leaks occur when overdistended alveoli rupture into the 
perivascular bundle, from where air tracks toward the hilum or 
pleura, causing pneumomediastinum or pneumothorax

 In the preterm infant in whom the interstitium is more 
abundant and less dissectible, air can stay in the perivascular 
sheets, causing pulmonary interstitial emphysema (PIE)





Pathophysiology

 Alveolar overdistension might occur in the presence of uneven 
alveolar ventilation or air trapping.

 Atelectasis in RDS and plugged small airways in MAS cause 
unequal distribution of the ventilated volume and 
transpulmonary pressure to the more distensible areas of the 
lung, increasing the risk of rupture and air leak.

 Partial obstruction during MAS causes air trapping
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Different 
ventilatory
strategies 

 Higher peak inspiratory pressure especially in the 24 
hours preceding pneumothorax

 Long inspiratory time (>0.5 seconds)

 Frequent suctioning in the 8 hours before 
pneumothorax

 Elective initial use of high nasal CPAP (8 cm H 2 O)



 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 

 (4) patient ventilator asynchrony

 (5)low temprature of gas flow



Rapid rate IMV

 Rapid rate IMV  (>60 breaths/min) has been utilized to decrease 
inspiratory time and the duration of positive  pressure (and 
hence tidal volume) and to produce less asynchronous 
breathing.

 However, rapid rate ventilation can also cause inadvertent 
PEEP and gas trapping.



Synchronized 
ventilation

 Synchronized ventilation, such as SIMV or A/C, may reduce the 
incidence of air leak by avoiding patient-ventilator asynchrony.

 The use of flow cycling enables complete synchronization, even 
during expiration.

 In rare instances, neuromuscular paralysis may be needed 
when a patient is actively “fighting” the ventilator despite 
adequate sedation.



Factors 
possibly 
associated 
with decreased
incidence of 
pneumothorax 

Positive-pressure ventilation (rate >60) 

Volume-targeted ventilation

The use of HFOV following pneumothorax was associated with a 
decreased incidence of secondary pneumothorax.



Clinical 
Presentation

 Sudden worsening in respiratory distress should always raise 
the suspicion of the development of a pneumothorax.

 Tachypnea, grunting, flaring, and retractions 

 Hypoxemia with cyanosis and hypercapnia

 Hypoxemia develops secondary to hypoventilation and 
ventilation-perfusion mismatch as the affected lung collapses. 

 Physical examination reveals distant breath sounds, 
overdistension of the chest wall, and bulging abdomen on the 
affected side secondary to downward displacement of the 
diaphragm in patients with unilateral pneumothorax.

 The cardiac apex is displaced away from the affected side, as is 
the trachea.



 Larger volumes of leaked air can cause significant increase in 
intrathoracic pressure, which impairs venous blood return and 
compromises cardiac output, causing poor tissue perfusion and 
metabolic acidosis

 The decreased cardiac output may cause a compensatory 
increase in carotid blood flow as the body tries to protect vital 
organs. The resultant increase in cerebral blood flow together 
with impairment of cerebral venous return secondary to 
increased central venous pressure might explain the increased 
incidence of IVH in patients with pneumothorax.





Neonatal 
Pneumomedinum

https://www.google.com/url?sa=i&url=https://www.jbsr.be/articles/10.5334/jbsr.1589/&psig=AOvVaw32W5Yho2RhfhyYH1-i15aS&ust=1640977112182000&source=images&cd=vfe&ved=0CAgQjRxqFwoTCJDnlLWajPUCFQAAAAAdAAAAABAO


Pneumomediastinum



Subcutaneous 
Emphysema

Dissection of air through the anterior 
mediastinum into the neck can cause 
subcutaneous emphysema that is most 
commonly felt as subcutaneous crepitus in the 
face, neck, or supraclavicular notch area



Pneumopericardium

 Rare 

 Serious complication

 probably caused by dissection of leaked air through the 
vascular bundle of great vessels

 Trapped air in the limited pericardial space can quickly cause 
cardiac tamponade, decreasing venous return, and cardiac 
output

 Pneumopericardium should be suspected in patients with an air 
leak and sudden cardiovascular compromise associated with a 
narrow pulse pressure



The clinical picture consists of worsening respiratory 
distress, hypotension, bradycardia, pallor, and/or cyanosis

Cardiac sounds are distant or muffled on auscultation and 
a pericardial rub might also be heard

Low voltage QRS complexes can o be also be seen



Pneumoperitoneum

 occurs when an intrathoracic air leak decompresses into the 
abdomen 

 Asymptomatic and usually diagnosed on radiographic 
evaluation.

 It should, however, be differentiated from free abdominal air 
secondary to a ruptured viscus in which patients are usually 
symptomatic with signs and symptoms of peritonitis



Pneumopertonium

 A sample of the abdominal gas may be aspirated by 
abdominal paracentesis and analyzed for its oxygen 
concentration (provided the baby is receiving more 
than room air).

 If the FiO 2 is greater than 0.21, the likely source is 
thoracic.



 Pulmonary interstitial emphysema often 
precedes the development of pneumothorax 
and can be localized or widespread throughout 
one or both lungs.

 It 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.



 Unilateral PIE that is less severe may respond to 
decubitus positioning.

 Left-sided PIE may be alleviated by selective 
intubation of the right main bronchus if the 
infant can tolerate single lung ventilation.



 Management of generalized PIE should aim to 
reduce inspiratory time and/or pressure.

 An often used strategy is to increase the PEEP in an 
attempt to stent the airways and allow more 
complete emptying of the alveoli during expiration.

 HFJV has been shown to decrease time to resolution 
and to improve survival in VLBW infants compared 
to rapid rate IMV.



 With use of a fiberoptic light probe

 In unstable neonates with progressive deterioration of their 
clinical status, decompression should be accomplished without 
awaiting radiographic confirmation

 In stable neonates, radiographic confirmation should always be 
sought before intervention.

Transillumination of 
the chest 



Managment

 Treatment of a pneumothorax depends on the 
severity of clinical presentation and whether it 
occurs during mechanical ventilation.

 In asymptomatic patients without underlying 
pulmonary disease, no treatment is required; 
however, close observation for worsening 
pneumothorax and development of respiratory 
symptoms is clearly needed.

 The pneumothorax usually resolves spontaneously 
in 1-2 days.



Renal 
ultrasound 

. A review of 80 patients with spontaneous 
pneumothorax compared with normal controls 
showed no difference between the two groups in the 
rate of congenital renal malformations



 Only supportive care is needed in the treatment of 
symptomatic patients with a mild pneumothorax 
without evidence of respiratory failure



 100% oxygen given by a hood might lead to nitrogen 
washout and resolution or decrease in the size of the 
pneumothorax.

 Recent retrospective reviews showed no difference 
in time to resolution of pneumothorax in infants 
treated with 21% oxygen vs. 100% oxygen vs.

 Oxygen is generally given only as needed to provide 
adequate oxygen saturations



 Thoracocentesis is used for emergency evacuation of 
a large pneumothorax in unstable infants and might 
be the only treatment needed in nonventilated
babies.

 However, recurrence of the pneumothorax should 
prompt the insertion of a chest tube.

 Thoracocentesis can also be used as a temporizing 
measure before chest tube insertion in ventilated 
infants





Fourth intercostal
space at the anterior axillary line



Second
intercostal 
space at the 
mid-clavicular
line









Chest tube









Heimlich valve 

 The Heimlich valve is a small one-way valve used for chest 
drainage that empties into a flexible collection device and 
prevents return of gases or fluids into the pleural space

 The Heimlich valve is less than 13 cm (5 inches) long and 
facilitates patient ambulation

 It can be used in many patients instead of a traditional water 
seal drainage system.

 The Heimlich chest drainage valve was developed so that the 
process of draining the pleural cavity could be accomplished in 
a safe, relatively simple, and efficient manner



 Aseptic technique 

 The position of the tube should be confirmed by 
anteroposterior and lateral chest radiographs.

 When placed correctly, there is immediate improvement in 
oxygenation in affected patients, and the tube should be 
connected to an underwater seal with continuous suctioning at 
10-20 cm H 2 O.



 Lung laceration

 Lung perforation

 Pelural effution

 Hemithorax and bleeding

 Diaphragmatic paralysis secondary to 
phrenic nerve damage

 Pericardial injury





THANK   YOU
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