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Simultaneous Left 
Ventricular and Cerebral 
Artery Air Embolism
after Computed Tomographic-Guided  
Transthoracic Needle Biopsy of the Lung

Air embolism is rare and potentially fatal. Its early recognition and prompt treatment can 
help to prevent life-threatening sequelae. Herein, we report the case of a 75-year-old man 
who underwent a computed tomographic-guided lung biopsy of a left-lower-lobe pulmo-
nary nodule. A few minutes after the procedure, he experienced numbness and weakness 
in his right hand; this lasted for approximately 10 minutes and resolved on its own. Similar 
symptoms developed in his left hand and subsided in 5 minutes. His speech then became 
garbled. An urgent computed tomographic scan of the head showed no acute abnormal-
ity. Review of the chest computed tomographic scans that were performed during the 
biopsy revealed 10 cc of air in the left ventricular cavity. The patient was placed on 100% 
forced inspiratory oxygen and was kept in the Trendelenburg position on his left side. After 
4 hours, computed tomography revealed that the air had been absorbed into the circula-
tion. The patient had no residual neurologic deficits. In addition to reporting this case, we 
discuss possible causes of air embolism and the management of the condition after per-
cutaneous lung biopsy. (Tex Heart Inst J 2011;38(4):424-6)

 

A n elderly man underwent a percutaneous lung biopsy for evaluation of a 
pulmonary nodule. Shortly after the procedure, he developed some neu-
rologic deficits. Review of the computed tomographic (CT) scans of the 

chest showed air in the left ventricular (LV) cavity. Herein, we discuss the case of this 
patient, possible mechanisms for air embolism in a patient undergoing percutaneous 
lung biopsy, and the management of systemic air embolism.

Case Report

In February 2010, a 75-year-old man underwent a CT-guided lung biopsy of a 1.6-
cm left-lower-lobe pulmonary nodule, which had been an incidental finding on chest 
CT. His medical history was significant for hypertension and melanoma. Under CT 
guidance, the 19G outer coaxial needle of a Bard® Monopty® disposable core biopsy 
instrument (Bard Biopsy Systems, part of C.R. Bard, Inc.; Tempe, Ariz) was advanced 
into the mass in the left lower lobe, and its positioning was confirmed on repeat imag-
ing. The 20G Monopty instrument was advanced coaxially into the mass. Two biopsy 
cores yielded pigmented tissue. The patient did not cough during the procedure. The 
biopsy device was removed, and repeat imaging was performed. After the patient was 
transferred from the CT table to the stretcher, he reported numbness and weakness 
in his right hand; the condition resolved by itself in 10 minutes. Subsequently, he 
developed similar symptoms in the left hand, and these subsided in 5 minutes. His 
speech then became garbled, and he stated that he felt “mysterious.” His blood pres-
sure was 124/72 mmHg and his heart rate was 74 beats/min during this time. An 
urgent electrocardiogram showed sinus rhythm with no acute ST-T abnormalities, 
and telemetry revealed no arrhythmias during the patient’s period of discomfort. Due 
to the possibility of transient ischemic attack or evolving stroke, an urgent CT scan 
of the head was performed; it showed no acute abnormality. Review of the chest CT 
scans performed during the biopsy revealed 10 cc of air in the LV cavity, along with 
a small left-sided pneumothorax (Figs. 1 and 2).
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	 The patient was placed on 100% forced inspiratory 
oxygen and was kept in the Trendelenburg position on 
his left side, to prevent air from entering the circulation. 
The cardiology team recommended continuing 100% 
oxygen and considering hyperbaric oxygen therapy if 
the patient’s symptoms recurred. For 4 hours, he was 
closely monitored in the emergency department for 
myocardial ischemia or infarction, arrhythmias, and 
stroke. A repeat CT scan of the chest showed no air in 
the LV cavity. The patient was admitted to a telemetry-
monitored bed; after an uneventful overnight stay, he 

was discharged from the hospital with no residual neu-
rologic sequelae.

Discussion

Computed tomographic-guided needle biopsy is a com-
mon radiologic procedure that aids the diagnosis of a 
variety of pathologic pulmonary conditions. Needle bi-
opsy is generally well tolerated, but it is not without risks. 
Pneumothorax is the most frequent sequela associated 
with the procedure.1 Air embolism, pulmonary hemor-
rhage, and death are rare and severe sequelae. Systemic 
air embolism is a very uncommon and potentially fatal 
sequela of lung needle biopsy; its reported incidence is 
0.07%.2 Peirce3 and Marini and Culver4 showed that 
needle biopsy of the lung is a much less frequent cause 
of systemic air embolism than are other procedures, such 
as cardiac surgery, coronary angiography, and neurosur-
gery. To our knowledge, 12 cases of simultaneous cere-
bral and cardiac air embolism have been reported. Our 
patient’s cardiac and cerebral air emboli after a needle 
biopsy of the lung were not fatal, and his condition im-
proved after conservative treatment.
	 Aberle and colleagues5 described 3 possible mecha-
nisms for air embolism during needle biopsy of the 
lung: direct communication between the pulmonary 
vein and air when the needle is in the pulmonary vein; 
the formation of a bronchovenous fistula from the nee-
dle as it passes through the lung parenchyma; or (in 
theory) air embolism that reaches the venous circula-
tion through the pulmonary artery. The first 2 mecha-
nisms are plausible precursors of the air embolism in 
our patient. In addition, physiologic actions (such as 
the Valsalva maneuver, coughing, or positive-pressure 
ventilation) may increase air introduction by suddenly 
elevating intra-alveolar pressures.6 Care should be taken 
to avoid these influences during biopsy.
	 It has been speculated that the use of smaller-bore nee-
dles is associated with less risk of air embolism than is 
the use of larger-bore needles.7 During biopsy, promptly 
replacing the biopsy needle after removing the internal 
stylet might minimize the chances of air embolism.8

	 The treatment of systemic air embolism involves 
administering 100% oxygen through a tightly f itting 
mask or endotracheal intubation. This facilitates the 
exchange of oxygen for nitrogen within the air bubble. 
Positional therapies such as the Trendelenburg and left 
lateral decubitus position may be helpful, especially if 
shock is induced by right ventricular failure from air 
emboli.9,10 Hyperbaric therapy, the mainstay of treat-
ment for symptomatic cases, accelerates the absorption 
of nitrogen and its replacement with oxygen.11

Summary
We have reported a rare case of simultaneous LV and 
cerebral air embolism that resulted from a percutaneous 

Fig. 1  Computed tomogram shows the biopsy needle entering 
the lung nodule, with associated air in the left ventricle.

Fig. 2  Computed tomogram shows air in the left ventricle and 
associated left-sided pneumothorax.
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CT-guided needle biopsy. Early recognition of this rare 
and potentially fatal condition is important, because 
prompt therapy can help to prevent the life-threatening 
sequelae of air embolism.
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