
Pneumothorax Schema Narration 

Slide 1: Welcome back Clinical Problem Solvers! My name is Gurleen Kaur, and I am a fourth year 
medical student at Albany Medical College in NY. 

Slide 2: I’m so excited to discuss a schema for pneumothorax with all of you today.  

A pneumothorax occurs when air enters into the pleural space which can result in partial or complete 
collapse of the lung. It should be suspected in patients who present with acute dyspnea and classically 
have pleuritic chest pain.  

Slide 3: Physical exam findings may not be evident or can be limited, but a large pneumothorax can lead 
to decreased chest excursion, diminished breath sounds, absent tactile fremitus, and hyper resonance 
to percussion.  

Chest radiography is the most common diagnostic imaging modality used for stable patients, with x-ray 
revealing a visceral pleural line and limited bronchovascular markings beyond the pleural edge. 
However, remember that air moves to the least dependent portion of the lung, and the radiographic 
appearance of a pneumothorax can therefore depend on the patient’s position.  

Let’s start with an initial approach to causes of pneumothorax. 

Slide 4: Pneumothorax can be classified as traumatic or spontaneous. Any type of pneumothorax can 
progress to a tension pneumothorax which is life threatening. Tension pneumothorax occurs as air in the 
pleural space creates a one-way valve, trapping air. The accumulation of air increases intrapleural 
pressure causing further lung collapse.  

Tracheal deviation away from the affected side along with hemodynamic compromise suggests a 
tension pneumothorax. Unstable patients with tension pneumothorax need urgent decompression with 
needle or tube thoracostomy.  

Slide 5: Traumatic pneumothorax can be iatrogenic or non-iatrogenic. Non-iatrogenic causes include 
motor vehicle accidents as well as blunt or penetrating thoracic trauma, while iatrogenic causes include 
central line placement or mechanical ventilation. Ultrasound and FAST scan are helpful for quick bedside 
assessment. 

In mechanically ventilated patients, intrapleural pressure rises more rapidly and mechanical 
compression of the vena cava can occur sooner leading to cardiorespiratory collapse. This is more 
common in patients with underlying lung disease.  

Slide 6: In the approach to spontaneous pneumothorax, it is important to consider whether there is 
pulmonary parenchymal disease in the patient. 

Slide 7: A primary spontaneous pneumothorax occurs without a precipitating external event in the 
absence of any clinical lung disease. However, patients may have unrecognized lung abnormalities, with 
the most common being subpleural blebs, that lead to a predisposition to pneumothorax. 

Slide 8: Primary spontaneous pneumothorax occurs when small apical subpleural blebs rupture into the 
pleural cavity. It is more common in men than women and classically occurs in tall, thin males between 



the ages of 10 to 30 years. Smoking is a significant risk factor due to airway inflammation and 
bronchiolitis. 

Slide 9: Secondary spontaneous pneumothorax presents as a complication of underlying lung disease 
and presents in older patients.  

Slide 10: Esophageal or gastric fistulas can also be complicated by a pneumothorax. 

Slide 11: The major category of secondary spontaneous pneumothorax is lung disease.  

Slide 12: So let’s move onto this large category.  

Slide 13: Obstructive lung disease can lead to pneumothorax. COPD is the most common cause of 
secondary spontaneous pneumothorax and is usually due to rupture of apical blebs. Another important 
thing to keep in mind is that patients with COPD may also be at higher risk for iatrogenic pneumothorax 
such as from mechanical ventilation due to underlying air trapping.  

Asthma also predisposes susceptible individuals to pleural bleb rupture and pneumothorax, especially 
when bronchospasm and hyperinflation increase pleural pressures needed to maintain ventilation.  

Cystic fibrosis is another lung pathology that is associated with increased risk of pneumothorax, with the 
risk increasing with the severity of lung function abnormalities. 

Slide 14: Pneumothorax can occur in lung conditions that are associated with cysts, which include 
lymphangioleimyomatosis, Langerhans cell histiocytosis, and Birt-Hogg-Dube syndrome. 

Lymphangioleimyomatosis is a rare disease associated with cystic lung disease, angiomyolipomas, and 
obstruction of the lymphatic system. In this disease, smooth muscle cells infiltrate the lung parenchyma.  

Pulmonary Langerhans cell histiocytosis is more common in patients who smoke and is characterized by 
peribronchiolar infiltration of inflammatory cells that form nodules which can cavitate and form cysts.  

A family history of pneumothorax or personal or family history of renal tumors can suggest Birt-Hogg-
Dube syndrome, a rare autosomal dominant disorder affecting skin and lungs with increased risk of 
multiple benign tumors.  

Slide 15: Pneumothorax sometimes occurs in patients with interstitial lung disease, including idiopathic 
pulmonary fibrosis, abbreviated as IPF. The pathogenesis is uncertain, but may be due to rupture of 
subpleural areas of honeycombing cysts.  

Pleuroparenchymal fibroelastosis is characterized by elastic fibrosis of the visceral pleura and subpleural 
lung parenchyma with predominance in the upper lobes. Spontaneous pneumothoraces are generally 
small and often recurrent and bilateral.  

Slide 16: Pneumothorax can also occur in the case of necrotizing pneumonia due to Pneumocystis 
jiroveci (PJP), TB, bacteria, or other fungi. This can occur due to direct invasion and necrosis of lung 
tissue including the pleura. Pneumothorax associated with PJP is more likely to be bilateral than 
unilateral.  

The most common complications of necrotizing pneumonia include empyema and persistent air leak 
from a bronchopleural fistula.  



Slide 17: Pneumothorax can also occur in conditions where the pleural membrane and parenchyma are 
abnormal. This includes Marfan’s syndrome and Ehlers-Danlos syndrome. In these syndromes, the 
abnormal elastin or collagen content of the pleural membrane and parenchyma can predispose to 
pneumothorax. In Marfan’s syndrome, patients can also develop parenchymal cysts.  

Joint and skin exam can be helpful with joint hypermobility and hyperextensible skin being consistent 
with Ehlers Danlos and disproportionate tall stature suggesting Marfan’s syndrome. 

Slide 18: Pneumothorax ex vacuo occurs if the underlying lung is unable to expand, for example due to 
bronchial obstruction from an endobronchial lesion. Acute bronchial obstruction from mucous plugs or 
aspirated foreign bodies can cause lobal collapse which increases negative intrapleural pressure around 
the collapsed lobe and gas is drawn into the pleural space. It can be a direct result of pleural disease, 
endobronchial obstruction, or chronic atelectasis.  

Trapped lung can occur as a consequence of inadequately treated parapneumonic effusion or be 
associated with other inflammatory processes involving the pleura. Essentially pleural thickening can 
“trap” the lung and prevent it from fully expanding. 

Slide 19: Finally, other rare causes include catamenial pneumothorax which occurs due to pleural 
implants of endometrial tissue. Hemoptysis that occurs perimenstrually in a young woman may suggest 
catamenial pneumothorax. 

And with that, we’ve covered an overview of different causes of pneumothorax. Always keep in mind to 
first assess patient stability and provide respiratory support as needed. In any patient with a 
pneumothorax who requires mechanical ventilation, immediate tube thoracostomy needs to be 
performed first since positive pressure ventilation can turn a simple pneumothorax into a tension 
pneumothorax. 

 


