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Computed tomography-guided percutaneous drainage of tension 
pneumomediastinum
Drenagem percutânea de pneumomediastino hipertensivo guiada por tomografia computadorizada
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subcutaneous emphysema is superimposed on thoracic 
structures on X-rays taken at the bedside.

PROCEDURE

In patients with pneumomediastinum, treatment 
should be started immediately, before there is clinical 
evidence of cardiac tamponade or increased intracra-
nial pressure. Invasive surgical techniques classically 
described for the treatment of pneumomediastinum in-
clude tracheostomy, sternotomy, and mediastinotomy, all 
of which carry high risks of complications (hemothorax, 
infection, or inadvertent injury to neighboring structures) 
for patients with severe cardiopulmonary impairment. Re-
cent studies have described minimally invasive techniques 
that are faster, are more efficacious, and have lower op-
erative risks(6–8), such as intermittent needle aspiration at 
the bedside and percutaneous mediastinal tube drainage 
under CT or fluoroscopy guidance.

In the cases illustrated here, CT-guided percutane-
ous mediastinal drainage was performed under sedation 
by inserting a 14F percutaneous pneumothorax drainage 
catheter (Wayne Pneumothorax Catheter; Cook Medical, 
Bloomington, IN, USA) into the largest loculated air col-
lection in the mediastinum (Figure 1). The CT guidance 
makes it possible to avoid damage to blood vessels, the 

INTRODUCTION

Pneumomediastinum was first described in 1819 by 
René Laennec as a secondary complication of thoracic 
trauma. The clinical presentation ranges from mild symp-
toms, such as cough, dyspnea, and chest pain, to severe 
symptoms, including acute respiratory impairment with 
hypoxemia, as well as decreased venous return in cases of 
tension mediastinal emphysema(1,2).

In hospitalized patients, the main cause of pneumo-
mediastinum is mechanical ventilation with high peak 
airway pressure and positive end-expiratory pressure. The 
combination of high pressure indices in the mechanical 
ventilation parameters and acute inflammation of the lung 
parenchyma, whether by viral, bacterial or even drug-re-
lated lung disease, is a major risk factor for air leakage 
into the fat planes of the mediastinum, with a restrictive 
ventilatory defect, which can progress to a potentially fatal 
condition. Although tension pneumomediastinum is a rare 
diagnosis, it has been observed in critically ill patients with 
coronavirus disease 2019(3–5).

Computed tomography (CT) of the chest is the best 
method for identifying pneumomediastinum and its com-
plications. Recognizing pneumomediastinum on a chest 
X-ray can be challenging, especially when there is a lim-
ited volume of air in the mediastinum or when extensive 
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Figure 1. A 22-year-old male patient diag-
nosed with atypical extraventricular neuro-
cytoma, undergoing treatment for pneumo-
cystosis, who evolved to severe hypoxemia 
complicated by possible bronchial aspiration. 
A: Chest CT scan showing extensive pneumo-
mediastinum with a tension aspect, dissect-
ing the mediastinal fat planes and exerting a 
compressive effect on both lungs. B: Percu-
taneous CT-guided drainage was performed 
as an emergency procedure, under general 
anesthesia, with insertion of a 14F Wayne 
drainage catheter through the left anterior 
chest wall, with immediate reduction of the 
pneumomediastinum and lung reexpansion.
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lung parenchyma, and other important structures along 
the path of the catheter. After the drain had been placed, it 
was connected to a one-way (Heimlich) valve to direct the 
air out of the chest. Post-procedural (follow-up) CT scans 
showed an immediate reduction in the pneumomediasti-
num, allowing greater expansion of the lung parenchyma. 
If necessary, more than one drain can be inserted for more 
effective drainage (Figure 2). Although infrequent, poten-
tial complications of the procedure include bleeding and 
pneumothorax.

CONCLUSION

In patients with acute inflammatory involvement of 
the lung parenchyma, endotracheal intubation with high 
ventilatory pressure parameters can trigger tension pneu-
momediastinum with severe cardiopulmonary involve-
ment. Minimally invasive percutaneous interventional 
treatment with insertion of mediastinal drains is safe and 
effective for emergency decompression, providing imme-
diate improvement in ventilatory and hemodynamic pa-
rameters.
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Figure 2. A 74-year-old male patient with a 
history of metastatic renal carcinoma who 
presented with coronavirus disease 2019 
and required endotracheal intubation with 
mechanical ventilation. A: Chest CT scan 
acquired two days after endotracheal intuba-
tion, showing subcutaneous emphysema and 
tension pneumomediastinum, with no visible 
damage to the tracheal wall. B: CT-guided bi-
lateral percutaneous drainage, performed by 
placing two 14F Wayne drainage catheters in 
the largest air loculi, on each side of the ante-
rior and medial mediastinal compartments, 
which resulted in immediate reduction of the 
pneumomediastinum, allowing greater ex-
pansion of the lung parenchyma.


