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Air emboli represent rare but severe complications of computed tomography (CT)-guided
lung biopsy (CTLB). No reports exist regarding the behavior of air during the early stages of
air emboli. We present a case of air emboli following CTLB, evaluated by intermittent CT

over a 2-hour period, spanning from onset to resolution.
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A man in his 60s underwent CTLB for diagnosis of a slowly enlarging pulmonary nodule
in the right lower lobe. Immediately post-biopsy, chest CT revealed air emboli in the right
coronary artery and apex of the ascending aorta. The patient was in the head-down position
on the CT table, and intermittent CT scans were performed over a 2-hour period until the
air emboli resolved. Subsequently, the patient was discharged without any complications.

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

The primary methods for obtaining specimens for pathologi-
cal examination of lung nodules include transbronchial lung
biopsy (TBLB), computed tomography (CT)-guided lung biopsy
(CTLB), and surgical procedures [1]. CTLB is a well-established

and diagnostically effective technique [2]. Air embolism is a
rare but severe complication of CTLB [3-5], with the potential
for myocardial or cerebral infarction, and even mortality [6,7].
Notably, early-stage development of air emboli on CT scans
remains unreported. Here, we present a case of air emboli
caused by CTLB, tracked intermittently over a 2-hour period
on CT scans after their occurrence.
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Fig. 1 - Computed tomography (CT) during biopsy. A
CT-guided lung biopsy was performed for a pulmonary
nodule in the right lower lobe.

Case report

A man in his 60s, with a history of interstitial pneumonia and
surgery for bilateral lung cancer, was suspected of having pri-
mary lung cancer or metastasis owing to the gradual growth
of a nodule in the lower lobe of the right lung, as observed on
CT scans. As TBLB did not lead to a diagnosis, CTLB was per-
formed.

In the left half-lateral position, the outer tube of an 18-
G core biopsy needle (Bard Mission; Bard Biopsy Systems,
Tempe, AZ) was inserted into the nodule under CT fluoroscopy.
The biopsy consisted of four 1 cm strokes (Fig. 1). The routine
post-procedural whole-chest CT scan immediately after the
biopsy revealed a small amount of air in the right coronary
artery (Fig. 2A) and at the apex of the ascending aorta (Fig. 2B),
which was diagnosed as air emboli. A subsequent head CT did
not indicate any intracranial air embolism. Vital signs were
within the normal range: pulse rate, 58 beats/min; blood pres-
sure, 135/67 mm Hg; respiratory rate, 19 breaths/min; and oxy-
gen saturation, 99%. No dyspnea or neurological deficits were
observed. Electrocardiographic findings were normal.

The patient took a head-down position as far down as pos-
sible on the CT table and received 100% oxygen. On the chest

Fig. 2 - Chest Computed tomography (CT) scan immediately after biopsy. Immediately after the lung biopsy, CT images
revealed air in the right coronary artery (A, arrow) and at the apex of the ascending aorta (B, arrow). Within 5 minutes, the
air in the right coronary artery had dissipated (C), whereas air at the apex of the ascending aorta persisted (D, arrow).
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Fig. 3 - Air changes in the ascending aorta up to 2 h after biopsy. Computed tomography (CT) was intermittently performed
from the time of air emboli identification, revealing a gradual reduction in the remaining ascending aortic air, which

disappeared entirely after 2 hours (arrows).

CT performed 5 minutes later, the air within the right coro-
nary artery disappeared (Fig. 2C), whereas that at the top of
the ascending aorta persisted (Fig. 2D). Given the possibility of
the air at the top of the ascending aorta migrating towards the
brain or entering the circulatory system if the patient moved,
the position on the CT table was maintained. Subsequently,
another chest CT scan was conducted. Over time, the air at
the top of the ascending aorta gradually decreased in the CT
images and eventually disappeared in the chest CT conducted
2 hours after the biopsy (Fig. 3). No intracranial air emboli or
new strokes were observed on the head CT scan.

After confirming the absence of residual air emboli or new
cerebral infarctions on the CT scan the following day, the pa-
tient was discharged. The CTLB-diagnosed lung adenocarci-
noma was treated with chemotherapy.

Discussion

In our case, we conducted intermittent evaluations of air em-
boli following CTLB using CT scans, tracking their presence

from the moment of occurrence until they disappeared within
2-hours. In this case, air in the right coronary artery and as-
cending aortic arch were no longer detected in CT scans af-
ter 5 minutes and 2 hours, respectively. Although the speed at
which air disappears in asymptomatic air emboli remains un-
certain, the 2-hours duration observed in this case can serve
as a benchmark.

Air embolism is a severe complication of CTLB, with
a reported symptomatic air embolism incidence of 0.02%-
0.07% [3,8,9]. The incidence of asymptomatic air emboli is
even higher, ranging from 0.21% to 0.45% [4,5,10,11]. Re-
cent studies have emphasized the importance of identify-
ing asymptomatic radiological air embolisms before patients
develop clinical symptoms, recommending post-biopsy CT
scans across the entire thoracic region or aortic-heart area
[5,10,12]. In our case, a whole-chest CT scan performed imme-
diately after the procedure revealed asymptomatic air emboli
in the ascending aortic apex and right coronary artery, which
would have remained undetected by CT scans focused solely
on the target area.

In cases of asymptomatic air emboli, preventing them from
becoming symptomatic air emboli is crucial, particularly to
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prevent air migration into the cerebral arteries. The Tren-
delenburg position or avoiding positional changes is recom-
mended to prevent air migration into the cerebral circulation
[13,14]. In our case, the patient was positioned in a head-down
posture immediately after the event and remained in that po-
sition for the subsequent 2 hours, successfully preventing air
from migrating to the cerebral circulation.

The only treatment method proven to be effective for air
embolism is hyperbaric oxygen therapy (HBOT), which not
only dissolves air in embolized bubbles by promoting nitrogen
absorption but also improves oxygenation of ischemic tissue
by supplying 100% oxygen under high pressure [15]. However,
HBOT can only be performed in a limited number of facili-
ties. Administering 100% oxygen also has potential benefits
[6]. As HBOT was not available at our institution, 100% oxygen
was administered in our case. Notably, the air in the ascend-
ing aortic arch slowly decreased at the same location without
movement, and no other air emboli were observed on CT at
any point. This suggests that the air was gradually absorbed
into the bloodstream.

In our case, CT scans immediately after their occurrence
of asymptomatic air emboli were conducted, and it is note-
worthy that these changes did not progress into symptomatic
air embolism. Further research is required to reveal the pre-
cise duration it takes for the air emboli to disappear and to
understand how the size and location of the air emboli may
influence this duration.

Patient consent

The informed consent was obtained from the patient.
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