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Introduction
Gas embolism is a rare potentially fatal pathology and a recognized 

cause of cerebral ischemia and stroke [1,2]. It is a dreaded complication 
following invasive medical procedures, such as transthoracic needle 
biopsy, traumatic lung injury and decompression accidents [3-7]. 
Arterial gas embolism is caused by the entry of gas into the pulmonary 
veins or directly into the arteries of the systemic circulation [8]. 
Another mechanism takes place when gas enters the arterial circulation 
through a right-to-left cardiac or intrapulmonary shunt or if passage 
of bubbles through the pulmonary capillary bed occurs. Injection of 2 
ml of air into cerebral circulation can be fatal [9]. Cerebral lesion can 
result from intracranial artery occlusion, platelet clot development on 
the gas-blood interface, endothelial lesion or inflammatory activation. 
The purpose of this study is to report an uncommon cause of stroke 
following an invasive medical procedure and its management.

Case Report
A 64-year-old male, with a medical history of type II Diabetes 

Mellitus, dyslipidemia and arterial hypertension,was referred to the 
Pneumology Department to study a nodular pulmonary lesion detected 
on an ambulatory routine chest ray. The chest computed tomography 
(CT) scan showed a 2.5 cm nodule in the left lower lobe. A CT-guided 
transthoracic needle biopsy was performed and after this procedure, 
still in the CT table, the patient complained of sudden bilateral vision 
loss.

The control thoracic CT scan performed post-biopsy detected an 
air bubble at the apex of the left ventricle (Figure 1). Initial observation 
revealed total vision loss, the pupils were symmetric and equally 
reactive and the patient had a normal fundoscopic examination. There 
were no language defects, oculomotor impairment or weakness and 
no changes concerning osteotendinous and cutaneoplantar reflexes 
and axial and kinetic coordination. A cerebral CT scan performed 
immediately after the procedure showed no lesions. Subsequent brain 
magnetic resonance imaging (MRI) showed right parieto-occipital high 

signal intensity in FLAIR-weighted images with restriction in diffusion 
imaging (Figure 2).

Within three hours after the biopsy the patient developed right 
hemiparesis (grade 4/5). A transcranial and cervical ultrasound 
examination excluded right-left shunt (after agitated saline  solution 
administration) and revealed right posterior cerebral artery occlusion 
(P1 segment), which was recanalized as demonstrated by subsequent 
cerebral angio-CT scan.

Twelve hours after the first neurological symptoms, the patient 
started hyperbaric oxygen therapy, consist in a total of five sessions 
(once daily): one at 2.8 atmospheres for 5 hours, followed by four 
remaining 2 hour sessions at 2.5 atmospheres. Forty eight hours after 
the initiation of treatment the patient had no motor deficits, although 
the visual impairment remained. At the fifth day the patient recovered 
his vision and there were no focal signs on neurological examination. 
As a complication of hyperbaric oxygen therapy, the patient developed 
bilateral hemotympanum.

Discussion
This case provides visual evidence for one of the presumed 

mechanisms of ischemic brain lesion after CT-guid transthoracic 
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Figure 1: Control thoracic CT scan (axial view) obtained immediately after 
transthoracic needle biopsy shows abnormal presence of air in the left 
ventricle. 

Figure 2: MRI performed after first neurological symptoms. (A) Axial 
diffusion-weighted MRI demonstrates right parieto-occipital increased 
diffusion restriction (arrow). (B) Axial FLAIR-weighted MRI shows high signal 
intensity in the same region (arrow). 
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needle biopsy: migration of air emboli through pulmonary veins, left 
cardiac chambers and finally the systemic circulation. Air embolism is 
a rare complication of pulmonary invasive procedures, with only six 
cases described in a large series of 9783 biopsies (0.061%) [10]. More 
recently, Ishii et al., reported air embolism as a complication of CT-
guided lung biopsy in 0.45% (10 of 2,216) patients from five institutions 
[11]. It is presumed to occur by two mechanisms. First, if the tip of 
the biopsy needle is lodged in a pulmonary vein and the inner stylet 
is removed, air embolism can occur during rapid inspiration when the 
atmospheric pressure exceeds the pulmonary venous pressure. Second, 
when a needle simultaneously traverses an air-containing space (airway 
for example) and adjacent pulmonary vein, a fistula can occur and air 
will enter the vein when the alveolar air pressure is greater than the 
pulmonary venous pressure – for example while coughing [12]. From 
pulmonary veins the gas could travel to the left heart. This case confirms 
this theory, with the visualization of an air bubble inside the left ventricle 
in the control thoracic CT scan. Systemic embolization of gas from the 
left ventricle into the cerebral circulation justified the neurological 
symptoms. Bilateral visual loss with preserved papillar reflexes (cortical 
blindness) suggesting a bilateral brain posterior circulation occlusion 
and subsequent right hemiparesis that is not typical of posterior 
circulation infarcts could mean that the patient probably underwent at 
least two cerebral embolisms. The diagnosis was made by the temporal 
correlation between the procedure, the onset of neurological symptoms 
and the compatible radiological findings. Hyperbaric oxygen therapy 
reduces the volume of the embolus (effect of the high barometric 
pressure), enables gas removal by denitrogenation (effect of the 
hyperoxygenation), maintains oxygenation in the ischemic tissues and 
decreases intracranial pressure and cerebral edema formation [13]. It 
has been used to manage cerebral dysfunction due to air embolism with 
good results and its beneficial effect is greatest when administered early 
[14].  Nevertheless, the patient described was treated twelve hours after 
the diagnosis, with no stroke recurrence and recovering all neurological 
deficits at the end of the fifth session.

Conclusion
In invasive procedures such as needle lung biopsy, arterial gas 

embolism can be a cause of cerebral ischemia and despit its rarity, it 
remains important to be recognized, as it requires emergent hyperbaric 
oxygen therapy.
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