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Abstract
BACKGROUND 
In this case report we describe an extremely rare case of cerebral air embolism 
following transbronchial lung biopsy (TBLB). Only a few cases of this rare 
complication were described previously. Every bronchologist should recognize 
this severe adverse event. Prompt recognition of this complication is mandatory 
in order to initiate supportive measures and consider hyperbaric oxygen therapy.

CASE SUMMARY 
In this case report we describe an extremely rare case of cerebral air embolism 
following TBLB. Only a few cases of this rare complication were described 
previously. Our patient had an incidental finding of lung tumour and pulmonary 
emphysema. Cerebral air embolism developed during bronchoscopy procedure, 
immediately after the third trans-bronchial lung biopsy sample and caused 
cerebral ischaemia of the right hemisphere and severe left-sided hemiplegia. 
Despite timely initiation of hyperbaric oxygen therapy hemiplegia didn´t resolve 
and the patient died several weeks later. Cerebral air embolism is an extremely 
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rare complication of TBLB. This condition should be considered in case the patient 
remains unresponsive or presents with acute neurological symptoms in the post-
intervention period since early recognition, diagnosis and hyperbaric oxygen 
therapy initiation are key factors determining the patient´s outcome.

CONCLUSION 
Within this report, we conclude that air/gas embolism is an extremely rare 
complication after TBLB, which should be considered in case the patient remains 
unresponsive or presents with acute neurological symptoms in the post-
intervention period after bronchoscopy. The current gold standard for diagnosis is 
computed tomography scan of the head. After recognition of this complication we 
suggest immediate hyperbaric oxygen therapy, if available.

Key Words: Transbronchial lung biopsy; Cerebral air embolism; Ischemic stroke; 
Bronchoscopy; Hyperbaric oxygen therapy; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Cerebral air embolism is an extremely rare complication of transbronchial 
lung biopsy. This condition should be considered in case the patient remains 
unresponsive or presents with acute neurological symptoms in the post-intervention 
period since early recognition, diagnosis and hyperbaric oxygen therapy initiation are 
key factors determining the patient´s outcome.
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INTRODUCTION
Transbronchial lung biopsy (TBLB) is a bronchoscopy procedure performed with the 
use of biopsy forceps. The most frequent indications for TBLB are peripheral nodular 
lesions of the lungs, suspect sarcoidosis or interstitial lung disease[1]. Despite the 
diagnostic yield is rather lower and differs by various lung pathologies, the diagnostic 
performance when seeking lung nodules can be improved with the use of fluoroscopy 
or radial ultrasound[1].

The most common complications of TBLB include pneumothorax and bleeding, 
occurring with a frequency of a few per cents across different cohorts[2,3]. Air 
embolism was described in literature as an extremely rare complication of TBLB[4-6] 
or transbronchial needle aspiration[7] as well as computed tomography-guided 
transthoracic biopsy[8-11]. Hereby we describe a near-fatal case of cerebral air 
embolism after TBLB in a patient who had lung cancer.

CASE PRESENTATION
Chief complaints
A 70-year-old man collapsed during flexible bronchoscopy after third TBLB.

History of present illness
A flexible bronchoscopy procedure was performed using standard light sedation with 
alprazolam and topical anaesthesia with lidocaine and trimecaine. The macroscopic 
appearance of the lower airways was about normal. The TBLB procedure was 
initiated. Following the successful completion of two TBLB samples, the third TBLB 
was complicated by haemorrhage. The medium-intensity bleeding was stopped with 
topical use of etamsylate and terlipressin.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i32/9911.htm
https://dx.doi.org/10.12998/wjcc.v9.i32.9911


Herout V et al. Cerebral air embolism complicating TBLB

WJCC https://www.wjgnet.com 9913 November 16, 2021 Volume 9 Issue 32

History of past illness
Shortly after the third TBLB sample the patient collapsed. His pulse rate dropped to 
30-50 b.p.m. and his systolic blood pressure fell under 90 mmHg. After i.v. adminis-
tration of 1 mg of atropin, bradycardia and hypotension retreated. The patient was 
unresponsive, had right-sided mydriasis, with hemi-facial cyanosis on the right side.

Personal and family history
Irrelevant.

Physical examination
Shortly after the third TBLB sample the patient collapsed. His pulse rate dropped to 
30-50 b.p.m. and his systolic blood pressure fell under 90 mmHg. After i.v. adminis-
tration of 1 mg of atropin, bradycardia and hypotension retreated. The patient was 
unresponsive, had right-sided mydriasis, with hemi-facial cyanosis on the right side.

Imaging examinations
He was immediately transported to emergency unit. On neurological examination left 
side hemiplegia with right rotation of the head were found. Chest computed 
tomography (CT) showed spiculating lung tumour in S6 of the right lung (Figure 1). A 
CT scan of the brain performed 30 min after the event revealed air in the venous 
system of right cerebral hemisphere, suggesting air embolism (Figure 2).

FINAL DIAGNOSIS
The final diagnosis of the presented case is cerebral air embolism in the venous system 
of the right cerebral hemisphere.

TREATMENT
The patient was immediately transferred by helicopter air ambulance to Na Homolce 
Hospital (Prague, distance ca 200 km) where hyperbaric oxygen therapy was initiated.

OUTCOME AND FOLLOW-UP
A follow-up CT scan performed 3 d later showed right cerebral hemisphere watershed 
ischaemia with foci of acute infarction. It was consistent with the persistent severe left-
sided hemiparesis. Intensive stroke rehabilitation was performed for 14 d, but there 
was no tendency towards recovery. The patient´s poor prognosis was discussed with 
the family and it was decided to transfer the patient to a hospice where he died several 
days later.

DISCUSSION
Around 270 to 300 patients annually undergo TBLB at our university-type respiratory 
department, but this was the first ever documented case of cerebral air embolism. 
Unfortunately, the case was fatal and the patient died within a few weeks after the 
event.

Transbronchial lung biopsy rarely causes life-threatening complications. An 
extremely rare complication after bronchoscopy can be cerebral air embolism. A small 
number of air emboli cases were mentioned in the literature. Those are arterial as well 
as venous air emboli[4,6]. The exact mechanism of air embolism during TBLB is not 
clear. It seems probable that a combination of venous trauma together with increased 
airway pressure and predisposing patient-related factors (e.g. lung fibrosis, lung 
tumours) may play a role[12].

In the first published case report, Erickson et al[13] speculated that exhalation 
against wedged bronchoscope might have caused increase in airway pressure distal 
from the bronchoscope and thereby contributed to the air embolism development. 
Wedged bronchoscope as a possible cause of increased airway pressure was described 
also in the case report of Dhillon et al[4]. Air trapping in patients with severe chronic 
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Figure 1  Chest computed tomography showing spiculating lung tumour in S6 of the right lung.

Figure 2  Computed tomography scans of the head showing air emboli in the right cerebral hemisphere.

obstructive pulmonary disease and coughing may be another factor that could increase 
airway pressure and contribute to air embolism development during transbronchial 
biopsy[4,12,14] and also during bronchial curette cytology, which is considered a less 
invasive procedure than bronchial biopsy or needle aspiration[14]. Finally, positive-
pressure ventilation was used in some of the reported patients[5,6,15]; however this 
might have aggravated the air embolism but not caused it primarily, as all of the 
patients had symptoms prior to being intubated.
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Although a few cases of air embolism without venous trauma were documented[16,
17], it is unlikely that the increased airway pressure alone would be sufficient to cause 
air embolism during transbronchial biopsy as the pressures used in both above cited 
studies were unphysiologically high (bronchoscopic expanding of atelectatic lobe [16] 
and in canine experiment[17]). Indeed, postmortem finding of a patent broncho-
venous fistula, as an origin of cerebral air embolism, was described by Strange et al[5]. 
Therefore, it appears that both broncho-venous communication and increased airway 
pressure predispose to cause air embolism.

Moreover, in the Strange et al[5] case report, the patient was diagnosed with 
amyloidosis and the authors speculated the amyloid infiltration of pulmonary vessels 
might have prevented vasoconstriction and the immediate closure of the broncho-
venous fistula. Similarly, lung fibrosis might have caused the same effect in the report 
of Shetty et al[6] and tuberculosis in the report of Erikson et al[13]. Also tumor 
associated lung consolidations (which may cause loss of lung elasticity, and may 
thereby allow abnormal communications to stay open for a longer time) was 
speculated as a risk factor for air embolism during bronchoscopic tumour ablation
[18]. However, in this case Nd:YAG laser was used and the reason for air embolism 
was probably the coolant air stream entering the tumor and pulmonary venous 
circulation[18].

Taken together, it appears that the combination of broncho-venous communication, 
patient factors not allowing immediate closure of the artificial communication and 
high airway pressure increasing the amount of air entering the blood stream are 
needed to cause clinically significant air embolism. Probably a combination of all these 
factors was the cause of air embolism also in our patient.

Depending on the air volume, signs of low cardiac output (hypotension, tachy-
cardia) are often seen as soon as the air enters left heart; in one severe case, paradoxical 
bradycardia (probably as a result of Bezold-Jarisch reflex) was also described[6]. From 
the left heart, one of the most disastrous complication results from entering of the air 
into cerebral circulation. Small cerebral arteries are typically involved, air emboli limit 
the flow and cause inflammatory response in the adjacent cerebral tissue[19]. Patients 
suffering from cerebral air embolism can be completely asymptomatic or develop 
neurological symptoms depending on which part and what extent of brain gets 
affected, and this is frequently accompanied by benzodiazepine-resistant seizures[20].

In our case, the hyperbaric oxygen treatment was largely unsuccessful, probably 
due to the relative remoteness of the nearest hyperbaric chamber (ca 200 km distance 
from University Hospital Brno). We also speculate that the air emboli were partly 
treatment-resistant to hyperbaric oxygen therapy due to normal (21%) oxygen content. 
Higher oxygen content in the emboli (e.g. with oxygen inhalation during 
bronchoscopy) could probably resolve better and the residual neurological disorder 
would be more limited.

CONCLUSION
Within this report, we conclude that air/gas embolism is an extremely rare 
complication after TBLB, which should be considered in case the patient remains 
unresponsive or presents with acute neurological symptoms in the post-intervention 
period after bronchoscopy. The current gold standard for diagnosis is CT scan of the 
head. After recognition of this complication we suggest immediate hyperbaric oxygen 
therapy, if available.
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