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Patients undergoing percutaneous lung biopsy are at risk of developing a systemic air
embolism. Air embolism may manifest as a catastrophic iatrogenic event with ischemic
insult to the end organs, with sites of least resistance such as coronary and cerebral
circulation the most susceptible. We review the available literature and present a case of
iatrogenic air embolism during computed tomography guided percutaenous lung biopsy
under general anesthesia. Management, outcome, and periprocedural factors that may
have contributed to the complication are discussed.
© 2016 the Authors. Published by Elsevier Inc. under copyright license from the 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/).

Introduction

Computed tomography (CT) guided percutaneous lung lesion
biopsy is an indispensable diagnostic tool. Complications
related to this procedure include pneumothorax, pulmonary
hemorrhage, tumor seeding, and systemic air embolism
(SAE), with latter reported incidence of 0.06% [1]. SAE may
manifest as a catastrophic iatrogenic event with ischemic
insult to the end-organ sites of least resistance, such as
coronary or cerebral circulation. We present a case of a
patient who suffered an iatrogenic coronary air embolism
during CT-guided percutaneous lung biopsy manifesting as a
heart block.

Case report

A 65-year-old man referred for biopsy of a right middle lobe
nodule. Because of the proximity of the nodule to the dia-
phragm and major fissure, the case was performed with
patient positioned right side up 30° and anesthesia with
endotracheal positive airway pressure to facilitate an optimal
access window by hyperexpanding the lung and controlling
respiration (Fig. 1).

A 20-gauge coaxial system was directed into the lesion
followed by 24-gauge needle aspirates. Attempts to redirect the
access needle into the lesion resulted in moderate iatrogenic
pneumothorax (Fig. 2A) necessitating placement of an 8-French
pigtail catheter connected to wall suction into the pleural space

Competing Interests: The authors have declared that no competing interests exist.

* Corresponding author.

E-mail address: dkazimirko@umc.edu (D.N. Kazimirko).
http://dx.doi.org/10.1016/j.radcr.2016.08.007

1930-0433/© 2016 the Authors. Published by Elsevier Inc. under copyright license from the 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/).


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dkazimirko@umc.edu
www.sciencedirect.com/science/journal/19300433
http://Elsevier.com/locate/radcr
http://dx.doi.org/10.1016/j.radcr.2016.08.007
http://dx.doi.org/10.1016/j.radcr.2016.08.007
http://dx.doi.org/10.1016/j.radcr.2016.08.007
http://creativecommons.org/licenses/by-nc-nd/4.0/

2 RADIOLOGY CASE REPORTS XXX (2016) I—4

Fig. 1 — Coronal contrast enhanced CT chest. Right middle
lobe lung nodule, abutting the diaphragm.

with near complete resolution of pneumothorax (Fig. 2B).
Procedure was completed after 5 fine-needle aspirates.

At the completion of sample collection, telemetry revealed
intermittent third degree heart block with junctional rhythm
in the 30 bpm range (telemetry strip unavailable). Trans-
cutaneous pacing was instituted with capture at a rate of 60
bpm. Delivered oxygen was increased to 100%, and the table
was placed in Trendelenburg. With these interventions, the
patient remained hemodynamically stable without the need
for additional supportive therapies.

Postprocedural CT scan following needle removal revealed
iatrogenic air embolism in the segmental pulmonary vein
draining the biopsy site (Fig. 2C) with nondependent air col-
lecting in the superior right pulmonary vein (2D) and aorta
(Figs. 2D and 3). Additionally, air was noted in the entirety of
the right coronary artery (RCA), conus branch, proximal, mid,

Fig. 3 — Axial nonenhanced CT chest. Air-blood level in the
superior pulmonary vein and ascending aorta post biopsy.

and distal RCA including 2 acute marginal, posterior
descending, and posterolateral branches (Figs 4A-E). Heart
block was likely a manifestation of air embolism to the
atrioventricular nodal branch. Ten-minute and 20-minute
delayed CT scans of the chest demonstrated gradual
decrease with complete resolution of air contained within the
aorta and coronary arteries 40 minutes later. CT imaging of
the head did not reveal gas in the intracranial vasculature.
With resolution of intracoronary air, the rhythm returned
back to normal sinus, and transcutaneous pacing was dis-
continued. General anesthesia was discontinued, and the pa-
tient was extubated. On examination, patients only complaint
was reproducible pain at the chest tube site. He denied other
chest pain sensation, headache, abdominal pain, weakness,
and confusion. Follow-up 12-lead electrocardiogram showed
borderline (mild prolongation of PR interval to 220 ms) first

Fig. 2 — (A-D). CT-guided nodule biopsy. Iatrogenic pneumothorax (A), with resolution after ventral pigtail placement, (B). Air
filling a segmental pulmonary vein next to a bronchus (red circle, C), which is draining into a nondependent superior
pulmonary vein and embolized to the ascending aorta (red arrows, D).
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