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Introduction
Cerebral air embolism can be caused by the introduction 

of air into the venous or arterial system. Common causes 
reported in the literature are iatrogenic. Cerebral air embolism 
may result from a number of thoracic procedures such as lung 
biopsy, thoracic surgery, and cardiopulmonary resuscitation [1]. 
However, massive cerebral air embolism secondary to chest 
tube insertion for management of a pneumothorax is a very rare 
entity [1,2].

We report a case of massive cerebral air embolism diagnosed 
after developing sudden neurologic deficits while undergoing 
insertion of chest tube to relieve pneumothorax.

Case Report
A 71-year-old male with a history of idiopathic pulmonary 

fibrosis and emphysema was admitted to the hospital for 
management of bilateral secondary partial pneumothorax. 
On admission, the patient was tachypneic, and the oxygen 
saturation on the pulse oximeter was 88% in ambient air. 
Chest radiograph and CT showed a bilateral secondary partial 
pneumothorax predominant on the left side (Figure 1). We 
decided to place a chest tube on the left. Immediately, when the 
chest tube was putted on, consciousness began to deteriorate. 
Examination revealed a patient disturbed consciousness and 
his GLASGOW was 8/15. He was intubated. The chest CT 
was performed, did not show lung arteriovenous fistula or 
communication between blood vessels and air spaces, but 
it revealed severe lung emphysema, and persistence of small 
partial right pneumothorax. No right-to-left shunt was detected. 
The brain CT showed massive cerebral air embolism without 
any evidence of cerebral damage (Figure 2). We suspected that 
air migrated from the pleural cavity to the lung vein or artery and 
caused massive cerebral air embolism, when the chest tube was 
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Abstract

Cerebral air embolism is a rare clinical entity. The most common cause was iatrogenic. We report a case of a fatal Cerebral 
air embolism following the placement of a chest tube to relieve pneumothorax. A 71-year-old male with a history of 
pulmonary emphysema, was admitted for partial bilateral spontaneous pneumothorax. During the placement of the chest 
tube, the patient suddenly changed consciousness. A massive cerebral air embolism was diagnosed by a brain computed 
tomography (CT). The pneumothorax was persistent making the management of this air embolism difficult.  Despite 
attempts to stabilize the patient, he died two days after the chest tube insertion.

 

 

Figure 1: Chest computed tomography showed a bilateral partial 
pneumothorax (green arrows) predominant on the left side undergoing 
a severe lung emphysema..

Figure 2: Brain Computed tomography: axial cuts showing bilateral 
massive cerebral air embolism with multiple foci of gas in cerebral 
circulation (yellow arrows).
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putted on. Hyperbaric oxygen therapy was largely discussed 
because the persistent of small right secondary pneumothorax. 
The thoracotomy drainage was very critical since the small 
quantity of air in the pleural cavity underling a severe lung 
emphysema. Unfortunately, the hyperbaric oxygen therapy was 
not performed because the poor evolution. In fact, the patient 
developed quickly signs of elevated intracranial pressure. He 
died the second day of chest tube insertion.

 Discussion
Massive cerebral air embolism is a rare clinical entity. 

This incident can provoke disastrous pulmonary, cardiac, 
or neurological effects and is associated with high morbidity 
and mortality. In the literature, the most common causes 
reported where scuba diving, central venous catheter removal, 
endoscopic procedures, pulmonary barotrauma, and cerebral 
aneurysms coiling [3]. A disruption of the mucosal barrier 
of veins or arteries is commonly associated [4]. Patent oval 
foramen can provide a right-to-left shunt for venous gas to 
embolize to the cerebral arteries [5]. Chest tube placement 
is associated with many complications including chest pain, 
bleeding, and infection but air embolism is known as a rare 
complication [1].

In the case of chest tube insertion, like our patient, many 
mechanisms of the occurrence of cerebral air embolism have 
been speculated. In fact, air entering the circulation has to come 
from the atmosphere, airway tracts, or from the pleural space [2]. 
It can be also explained by, air entering the vein may shunt into 
the arterial circulation through an intrapulmonary arteriovenous 
fistula or malformations [2]. Another possibility is that the air 
entering the blood vessel exceeded the pulmonary’s filtration 
capacity, and cause the migration of air from the venous side to 
the arterial side.

The symptom of cerebral air embolism is not specific. It 
is determined by the areas and the quantity of cerebral gas. 
The symptoms ranging from minor motor weakness to loss of 
consciousness, seizures, encephalopathy, and coma [6].

The diagnosis is confirmed by the identification of air in 
the cerebral circulation. Brain CT or brain magnetic resonance 
imaging can show the presence of gas in the cerebral vasculature, 
especially if there is a delay in imaging [3]. 

The management consisted on hyperbaric oxygen therapy, 
anticonvulsant, high-flow oxygen, and a wait-and-see approach 
[3]. Hyperbaric oxygen therapy helps by raising ambient 
pressure around the air bubble and increasing the gradient for 
nitrogen out of the bubble and for oxygen into the bubble [6]. 
However, there is only one absolute contraindication to this 
therapy which is pneumothorax [7]. This is why, in our patient, 
hyperbaric oxygen therapy was not performed and the patient 
died two days after chest tube insertion.

Conclusion 

As a conclusion, Cerebral air embolism as complication 
of chest drainage is rare. This diagnosis should be suspected 

when the patient starts having neurological symptoms while 
undergoing chest tube insertion. The management of cerebral 
air embolism consists on hyperbaric oxygen therapy as a 
prime therapeutic measure. However, when the chest tube was 
inserted for a pneumothorax the therapy become discussed 
and necessitate a complete relieve of the pneumothorax. For 
that, the management of some cases was critical and the air 
embolism can be fatal. 
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