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Ab s t r Ac t
Cerebral air embolism due to pulmonary tuberculosis is an extremely rare cause of stroke. We report an unusual case of a presentation of 
cerebral air embolism likely due to pulmonary tuberculosis lesions during a severe cough. We discuss the relationship between the pulmonary 
tuberculosis and the occurrence of the cerebral air embolism. A 55-year-old man with lung tuberculosis suddenly experienced a nontraumatic 
loss of consciousness after a severe cough. The magnetic resonance imaging confirmed an ischemic stroke due to cerebral air embolism. 
The thoracic scan revealed tuberculosis with a parenchymatous cavity. Patients with intrapulmonary tuberculosis cavities should be strongly 
considered for surgical repair and should be warned about the risk of rupture of the cavity in the situation of increasing thoracic pressure.
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In t r o d u c t I o n
Cerebral air embolism is an extremely rare cause of stroke and the 
prognosis is seriously poor even on an appropriate, early diagnosis, 
and treatment. Cerebral air embolism secondary to pulmonary 
tuberculosis is rare with only a few cases being previously reported. 
Asymptomatic pulmonary tuberculosis lesions have not been 
reported in the literature as a cause of cerebral air embolism.1-4 
Cerebral air embolism in patients with lung tuberculosis cavity 
is thought to be related to pressure change during sudden acute 
cough. In this study, we discuss the relationship between the 
pulmonary tuberculosis cavity and the occurrence of the cerebral 
air embolism during acute cough attack. The potential preventive 
role of lung tuberculosis cavity treatment is discussed. 

This case refers to a patient who presented a massive ischemic 
stroke by cerebral air embolism due to asymptomatic pulmonary 
tuberculosis cavities.

cA s e de s c r I p t I o n
A 55-year-old man with a weight of 76 kg and height of 178 cm, 
suddenly experienced a nontraumatic loss of consciousness 
after a cough attack at an upright position as reported by a 
witness. Two months prior, he was diagnosed with pulmonary 
tuberculosis and had been receiving antituberculosis treatment. 
On arrival, the patient was unconscious with a Glasgow coma 
scale score of 6, blood pressure of 169/89  mm  Hg, regular 
heart rate of 85  beats/minute, respiratory rate of 18/minute, 
body temperature of 36.5°C, SaO2 of 82% at room air, and 
capillary blood sugar of 110  mg/dL. Auscultation of the lungs 
revealed an inspiratory crackle at the left lung field. After rapid 
intravenous access and oxygenation, the patient was sedated, 
the trachea was intubated, mechanical ventilation was initiated, 
and conservative treatment was maintained in the intensive 
care unit. Urgent computed tomography (CT) of the brain was 
performed and showed multiple air shadows in both hemispheres 
and the right cerebral vessels (Fig. 1). These lesions suggest air 
embolism. Twelve hours later, a magnetic resonance imaging 
(MRI) of the head was performed and showed a diffuse ischemic 
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stroke in the right and left frontoparietal cortical areas and 
multiple hypointense signals, which were consistent with cerebral 
air embolism (Fig. 2). 

The brain perfusion images were normal. The chest CT 
performed at the emergency department showed pulmonary 
tuberculosis cavity associated with the destruction of parenchyma 
in the left upper lobe (Fig. 3). There was no evidence of cerebral 
hemorrhage. The diagnosis of cerebral gas embolism after 
sudden cough was retained, and immediate treatment was 
started including 100% oxygen and cardiovascular support while 
the patient was placed in a supine position. The transthoracic 
echocardiography was performed, and no patent foramen 
ovale was found. A lumbar puncture was performed to seek 
for tuberculous meningoencephalitis. The cerebrospinal fluid 
analysis was normal. Hyperbaric oxygen therapy was considered, 
but the patient's condition was too unstable to support transfer 
to the hyperbaric oxygen center. One day later, his neurological 
status deteriorated. The patient died on the fourth day with 
multiple organ failure. No autopsy was performed based on his 
family’s wishes.
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dI s c u s s I o n
The patient was diagnosed with cerebral air embolism due to 
pulmonary tuberculosis because no others causes of air embolism 
were identified. The patient in the present study developed 
cerebral air embolism during a sudden cough attack as reported 
by his family. The analysis of cerebrospinal fluid was performed 
and excluded tuberculous meningoencephalitis. Cerebral air 

embolism secondary to pulmonary barotrauma after a sudden 
cough is rare. In the literature, only three cases have described 
cerebral air embolism secondary to pulmonary tuberculosis latent 
lesions following cough,2 during an airline flight3 or following 
defecation.4 The physiopathology of gas entry to the systemic 
circulation remains unclear.1-4 The mechanism of cerebral air 
embolism associated with pulmonary cavities is explained by 
the elevation of intrathoracic pressure during sudden intense 
cough, leading the air into the systemic circulation and causing 
the systemic air embolism. The wall of tuberculosis cavities is 
generally a thin and fragile necrotic tissue.5,6 During acute cough 
attack, the pressure into cavity increased and may cause tears of 
its wall and air leaking into the systemic circulation. The arterial 
air embolism could be explained by (1) air passage via bronchial 
veins to systemic arterial circulation through patent foramen 
ovale, (2) gas flowed via pulmonary veins surrounding the lung 
cavities to left ventricle, and (3) gas migration into pulmonary 
arterial circulation through the pulmonary capillaries to systemic 
circulation. In our case, no persistent ovale foramen was found by 
echocardiography examination, and we suppose that pulmonary 
cavity was ruptured into pulmonary circulation. The mechanism of 
gas embolism into cerebral vessels may be explained by the upright 
position of the patient during the cough attack as reported by the 
witness. The prognosis of cerebral air embolism is extremely poor 
even when the volume of gas is small and injection of 2 mL of air 
in the cerebral arteries can be fatal.7 The immediate treatment of 
suspected cerebral air embolism consists of administering 100% 
oxygen and placing the patient in the supine position. Hyperbaric 
oxygen treatment within 4 to 6 hours is considered useful as it could 
decrease bubble size and increase cerebral tissue oxygenation. In 
the present case, hyperbaric oxygen therapy is not provided due 
to the rapid deterioration of cardiovascular condition. Patients with 
known pulmonary tuberculosis sequelae should be advised of the 
risk of the systemic air embolism in a situation increasing lung cavity 
rupture.8 Surgical treatment as a pulmonary resection could be 
discussed in such cases with tuberculosis lung cavern. Pulmonary 
lobectomy in the case of rupture giant pulmonary bulla complicated 
by cerebral air embolism has been reported.9 Tuberculosis is more 
common in developing countries and can lead to life-threatening 
complications: lung cavity, chronic respiratory failure, massive 
hemoptysis, and cerebral air embolism. Surgical therapy options 
should be considered in the panel of the treatment in such cases. 

Fig. 1: Head CT revealed an air shadow in both hemispheres (White 
arrows), and in the right cerebral vessels (Black arrows). These lesions 
suggest air embolism

Fig. 3: Chest computed tomography shows pulmonary cavity associated 
by destruction of parenchyma in the left upper lobe

Fig. 2: MRI of the brain. DWI (diffusion-weighted image) demonstrates 
acute infarction in the right and left frontoparietal cortical areas and 
diffuse hypointense signals
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co n c lu s I o n
Some lessons through this case could be helpful to avoid such 
complications: (1) In situation of cerebral air embolism, a pulmonary 
lesion should be sought out and chest CT performed and (2) we 
should consider the surgical repair option in case of tuberculosis 
parenchymatous cavity sequelae to avoid this kind of fatal 
complication.
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