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ARTICLE INFO ABSTRACT

Article history: A 74-year-old female with history of type 2 diabetes, hypertension, and uterine adenocarci-
Received 11 December 2022 noma presented for CT-guided lung biopsy that was ultimately complicated by an arterial
Accepted 21 December 2022 air embolus requiring intensive care. Systemic air embolism is a very rare event but can be

devastating. Prompt recognition can be difficult due to an often-vague presentation but is
essential and should be considered upon rapid deterioration of a patient’s status following

Keywords: high risk procedures. Hyperbaric oxygen therapy is preferred; however, if this is unavailable,
Arterial air embolism additional treatments are predominately supportive care with 100% supplemental oxygen,
Pneumothorax rapid volume expansion, and ionotropic medications as needed.
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diology procedures. Air embolisms can be difficult to de-

Introduction tect and should always be considered upon rapid neuro-

logic or cardiovascular decompensation following high risk
Air embolism is a rare potentially life-threatening com- procedures. Due to the high chance of mortality and mor-
plication of endovascular procedures including central ve- bidity, clinicians should be able to recognize and manage
nous catheter placement, surgical, and interventional ra- complications related to systemic air embolism. We present

Abbreviations: RRT, Rapid Response Team; TTE, Transthoracic echocardiogram.
* Funding: No funding was received for this case study.
** Competing Interests: The authors have no competing interests.
* Corresponding author.
E-mail address: tyler.a.smith@hsc.utah.edu (T. Smith).
https://doi.org/10.1016/j.radcr.2022.12.052
1930-0433/© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.radcr.2022.12.052
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:tyler.a.smith@hsc.utah.edu
https://doi.org/10.1016/j.radcr.2022.12.052
http://creativecommons.org/licenses/by-nc-nd/4.0/

1262

RADIOLOGY CASE REPORTS 18 (2023) 1261-1263

a case of an arterial air embolism after CT guided lung
biopsy.

Case report

The patient consented for publication of this case. A 74-year-
old female with history of type 2 diabetes, hypertension, gout,
and uterine adenocarcinoma status post hysterectomy was
found to have enlarging pulmonary nodules over a 4-month
period and a new right middle lobe pulmonary nodule mea-
suring 7 mm. Patient presented for outpatient CT-guided nee-
dle biopsy. The patient reported no symptoms prior to proce-
dure and was in her usual state of health. Two successful core
needle samples were obtained using a coaxial biopsy system
(17-gauge coaxial, 18-gauge biopsy device) of a right middle
lobe nodule. During withdrawal of the coaxial needle, the pa-
tient coughed several times and acutely decompensated dur-
ing the completion CT scan. The completion non-contrast CT
revealed an acute air embolus (Figs. 1A-C), and the rapid re-
sponse team (RRT) was activated. At time of RRT activation,
blood pressure was 60/18 mmHg (mean 22 mmHg), heart rate
40 beats per minute and SpO2 was 70%. Upon the immediate
recognition of the air embolus, the patient was transferred to
a stretcher in the Trendelenburg position and placed on 100%
supplemental oxygen. A left groin arterial line and central ve-
nous catheter were placed. The patient received 1L 1V fluid and
epinephrine 100 mcg IV push followed by an epinephrine in-
fusion at 0.08 mcg/kg/min. After the patient was stabilized,
a non-contrast CT scan of head, neck, chest, abdomen and
pelvis were obtained (Fig. 2).

The patient remained alert and oriented with no gross neu-
rological deficits. A right sided chest tube was placed due to a
persistent right pneumothorax, and the patient was admitted
to the oncology intensive care unit. Admission labs were no-
table for elevated troponin of 1.39 mg/mlL, and EKG showed
normal sinus rhythm, heart rate 72, and QRS duration of 116
ms. The patient required epinephrine infusion for 5 hours. The
next day troponin peaked at 26.43 mg/mL and EKG progressed
to accelerated junctional rhythm with non-specific T-wave in-
version. Transthoracic echocardiogram (TTE) revealed hypoki-

Fig. 2 - CT chest with resolution of air embolism and a
small right pneumothorax.

netic apical septal segment, apical inferior segment and the
apex. The patient required nasal cannula 1-2 L for 36 hours.
At 48 hours, the patient was discharged home. Repeat TTE 1
month after discharge showed resolution of wall motion ab-
normalities.

Discussion

The most common complications following CT-guided
transthoracic needle biopsy are pulmonary pneumothorax
(22.2%-28.6%), and pulmonary parenchymal hemorrhage
(13.4%-23.8%) [1,2]. Systemic air embolism is a very rare event
with a reported incidence of 0.02%-0.07% [3-6]. Air embolus
may be asymptomatic; however, arterial air embolism can be
devastating. As little as 2 mL of air in the cerebral circulation
can be fatal, and 0.5-1 mL of air in a coronary artery can lead
to cardiac arrest [3-6]. Proposed risk factors for systemic air
embolism during percutaneous lung biopsy include positive
end-expiratory pressure, coughing during biopsy, obstructive
pulmonary disease, prone positioning during biopsy, and
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Fig. 1 - Chest CT. (A) Aortic air embolism. (B, C) Right coronary artery air embolism.
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larger needle size [6]. One recent retrospective study which
included 19 patients who underwent percutaneous lung
biopsy complicated by systemic air embolism found that the
only statistically significant (P < .05) risk factors included
location of the nodule above the left atrium and the patient
coughing during the procedure [4].

Air embolism can be a difficult complication to predict and
detect [5,6]. Arterial air embolism should be considered upon
rapid deterioration of a patient’s neurologic or cardiovascular
status during a procedure that carries a high risk for arterial
air embolization [5-7]. Procedures that carry the highest
risk of air embolism (arterial or venous) are those with the
presence of a pressure gradient, including introduction of
central venous catheters above the level of the heart, percu-
taneous lung biopsies, and neurosurgical or otolaryngological
procedures done in fowler’s position [6,8]. Acute symptoms
are often vague or can mimic those of stroke or cardiovascular
event making rapid and accurate diagnosis difficult [7]. CT
scan can quickly detect air embolism with a high sensi-
tivity and specificity. Other imaging modalities to consider
include radiography, transthoracic echocardiography, and
transesophageal echocardiography [7].

If arterial air embolism is detected during the course of a
procedure it should be stopped immediately [6]. If air is de-
tected in the left heart the patient should be placed in the
right lateral decubitus position to trap the air in the left ven-
tricle [5]. Patients should be supported with 100% supplemen-
tal oxygen, intravenous fluids, and ionotropic medications in
cases of persistent hypotension [5,6,8]. If possible the patient
should be placed in a hyperbaric oxygen chamber within 4-6
hours, which will promote the diffusion of nitrogen from in-
travascular gas into blood, thus reducing air bubble size and
lessening ischemic injury [5-7]. If arterial gas is visualized be-
yond the heart the patient can be placed in Trendelenburg po-
sition to avoid entry of gas into the cerebral circulation, how-
ever this may be inadequate to overcome the rate of arterial
flow needed to stop an air embolism from traveling cranially
and could exacerbate development of cerebral edema [9].

If hyperbaric oxygen is unavailable, additional treatments
are predominantly supportive care, paying special attention to
the protection of vital organs, including the brain and heart,
from further ischemic damages.

Patient consent

The patient discussed in this case report provided written in-
formed consent for publication of their case.
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