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ABSTRACT 

Transthoracic computed tomography-guided core needle biopsy (TTNB) is a well-established method for 
diagnosing focal pulmonary lesions. However, the dangers associated with this method as well as the signifi-
cant number of complications caused by it cannot be ignored. Systemic air embolism is a rare but potentially 
fatal complication that can accompany transthoracic needle biopsies of pulmonary lesions. In this study, we 
report nonfatal systemic air embolism as a complication of a transthoracic needle core biopsy of a subpleu-
ral nodule in the right upper pulmonary lobe of a patient with hemoptysis. Although extremely rare, the 
complication may result in a transient myocardial ischemia, which is presented with a transient depression 
of the ST segment.
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Introduction
Transthoracic needle core biopsy (TTNB) is an essential diagnostic method for the evaluation of 
various thoracic lesions. It can safely and efficiently provide an accurate cytological or histological 
diagnosis and thus usually obviates the need for more invasive surgical procedures, decreases the 
duration of hospitalization, and provides substantial cost savings [1]. However, a wide variety of 
complications may occur during TTNB such as pneumothorax, perifocal intraparenchymal bleed-
ing, hemoptysis, hemothorax, infection, massive pulmonary hemorrhage, and air embolism [2-7]. 
Among them, systemic air embolism is the least common but a serious complication because it 
may manifest in coronary and cerebral arteries resulting in myocardial infarction, dysrhythmias, 
cardiac arrest, and ischemic cerebral strokes, usually with a fatal outcome [6-9]. We herein pres-
ent a nonfatal systemic air embolism as a rare complication of a TTNB of a subpleural nodule in 
the right upper pulmonary lobe of a patient with hemoptysis.

Case Report
A 60-year-old patient was admitted to our hospital due to recurrent episodes of hemoptysis 
over the course a week. Computed tomography (CT) of the thorax was performed and re-
vealed a nodular mass in the subpleural part of the anterior segment of the right upper pulmo-
nary lobe, suspecting a peripheral malignant bronchial tumor. A transthoracic needle core biopsy 
was decided and performed with an 18-gauge cutting needle using a semi-automatic triggering 
mechanism.

The standard procedure followed at our institution is the non-coaxial technique with a semi-
automatic 18-gauge cutting needle comprising an outer cutting cannula and an inner stylet with 
a notch for tissue specimens of 20 mm in length. After inserting the needle into the edge of the 
target lesion, the inner slotted stylet is extended and followed by the outer cutting cannula, which 
collects a piece of the tissue as a sample. The position of the inner slotted stylet was monitored 
using consecutive CT images of the biopsied area, which was followed by needle insertion into 
the edge of the target lesion, and then automatic triggering was initiated. CT images have shown 
that a part of the inner stylet had remained outside the lesion, but this was expected with lesions 
that are smaller than 20 mm in diameter, and, in our case, it was 15 mm. CT images obtained 
just before needle triggering showed no abnormalities, and the patient was asymptomatic. At 
the moment of needle triggering, when the pulmonary tissue was excised and the needle was 
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extracted from the chest, the patient exhibited 
chest pain with excessive sweating and pale skin. 
In addition, he behaved in an agitated and con-
fused manner.

We immediately performed a control CT scan 
of the thorax that revealed air bubbles in the 
ascending aorta and a significant amount of air 
in the left ventricle (Figure 1, 2). Because the 
patient’s state of awareness was altered, we also 
performed a CT brain scan but found no ab-
normalities.

Given the exhibited symptoms and the CT re-
sults, we assumed that a myocardial ischemia 
occurred owing to air embolism in the coro-
nary arteries. We immediately measured the 
patient’s blood pressure, which decreased from 
140/70 to 70/40 mmHg and performed an elec-
trocardiography, (ECG) which showed an ST 
depression. The patient was administered 0.9% 
NaCl infusion and 100% oxygen 10 L/min. The 
patient recovered quickly; his blood pressure 
normalized, a repeat ECG displayed a recovery 
of the ST depression, and the other symptoms 
disappeared. After approximately 20 min, we 

performed an additional CT scan of thorax that 
showed no signs of air embolism. We kept the 
patient in the cardiology ward for another 24 
h and thereafter released him in a good over-
all condition. Written informed consent was 
obtained from patient who participated in this 
study.

Discussion
Transthoracic needle core biopsy is enormously 
important in diagnosing suspected thoracic le-
sions because it allows us to avoid exploratory 
thoracotomy. The most frequent and usually 
harmless complications associated with this pro-
cedure are pneumothorax, perifocal bleeding, 
and hemoptysis. Much less frequent complica-
tions include air embolism and massive pul-
monary hemorrhage, which can be fatal. The 
clinical presentation is similar to that of throm-
boembolic stroke syndrome, ranging from fo-
cal neurological deficits of rapid onset such as 
hemiplegia, confusion, or convulsions. Coronary 
artery air embolism can induce ECG changes 
typical of ischemia and infarction, dysrhythmias, 
and cardiac arrest [5, 7-10]. Systemic air embo-
lism is a rare but severe complication of TTNB. 
Of the 722 patients who underwent needle 
core biopsy at our hospital over the last 5 years, 
this was the first case of air embolism (0.13%). 
Mechanisms of air embolism during transtho-
racic needle core biopsy are not fully clarified. 
Two possible mechanisms of air embolism in 
the pulmonary venous system are frequently 
mentioned in literature. One of them is the di-
rect entry of air into the pulmonary vein during 
fine-needle aspiration biopsy. This occurs after 
the stylus has been removed from the needle 
that was inserted directly into the pulmonary 
vein while the atmospheric pressure overcomes 
the pressure in the vein, which can occur during 
deep inspiration. During the non-coaxial cutting 
needle biopsy technique, used at our institution, 
the previously described mechanism is not pos-
sible because the cutting needle prevents the 
entry of atmospheric air. The other possible way 
of the entry of air is the formation of a com-
munication between air spaces inside the lungs, 
such as pulmonary cysts, bullae, cavitations, 
bronchi, and the pulmonary vein, and this com-
plication is termed as an iatrogenically formed 
communicating fistula [8, 10]. It is widely con-
sidered that the factors that lead to the increase 
of air pressure inside the airspace of the lungs, 
such as coughing, Valsalva maneuvers, or posi-
tive pressure ventilation, also increase the risk of 
air embolism. Air in the pulmonary vein system 
usually embolizes coronary or cerebral arteries. 
Diagnosis of systemic air embolism is not always 
simple and is based on clinical findings such as 
sudden deterioration of neurological or car-

diovascular status. The presence of air bubbles 
in the left atrium, ventricle, aorta, pulmonary 
veins, or cerebral arteries on the CT scans of 
the chest or brain are definitive confirmations of 
this state. In our case, clinical and electrocardio-
graphic findings showed temporary myocardial 
ischemia probably caused by air embolism of 
the coronary arteries. Although our CT scans 
failed to prove direct signs of coronary air em-
bolism, we considered the presence of air in the 
aorta and the left ventricle as an indirect con-
firmation of this condition. Three mechanisms 
of coronary air embolism leading to myocardial 
ischemia have been previously reported as fol-
lows: obstruction of the coronary flow, intense 
coronary vasospasm induced by air bubbles, and 
the formation of microthrombus.

Iatrogenically formed bronchial–venous fistula 
was most likely the cause of air embolism in our 
case owing to the absence of cysts or bullae in the 
lungs and of the cavernous nature of the biop-
sied lesion. In current literature, penetration with 
a bioptic needle into the lungs during the biopsy 
is considered to be the only risk factor for the 
occurrence of iatrogenic bronchial venous fistula, 
and the risk is relative to the distance between 
the pleura and the target lesion. In the present 
case, symptoms of air embolism manifested after 
automatic triggering. Therefore, we conclude the 
fistula was formed at the time of tissue sampling 
as a result of the stylet penetrating the healthy 
lung tissue outside the boundaries of the target 
lesion due to the length of the needle. Although 
there are many reported cases of air embolism 
caused by CT-guided TTNB, we did not find any 
described case of transient myocardial ischemia 
presented with a transient depression of the ST 
segment. Furthermore, up to this point, a higher 
incidence of iatrogenic bronchial–venous fistula 
was not associated with bioptic procedures in-
volving small lesions due to penetration of healthy 
lung tissue [5, 7-10]. In summation, we presented 
a case of air embolism most likely caused by for-
mation of the fistula. To the best of our knowl-
edge, this is the first case to report air embolism 
causing transient myocardial ischemia presented 
with a transient depression of the ST segment 
and the incidence of iatrogenic bronchial–venous 
fistula associated with bioptic procedures involv-
ing small lesions.
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Figure 1. Control transverse CT scans shows air 
embolus in the ascending aorta and the left ventricle

Figure 2. Control transverse CT scans shows air 
embolus in the ascending aorta and the left ventricle
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