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Abstract: A 46-year-old man underwent angioplasty of a restenotic bifurcation lesion of the circumflex artery. The procedure required repeated
balloon exchanges and during the last balloon inflation, no balloon was visualized. A test injection revealed a massive coronary air embolism due to
expulsion of air that had accumulated in the guiding catheter shaft. The patient was rapidly resuscitated from electromechanical dissociation with
intracoronary injection of adrenaline and atropine and forceful intracoronary saline injections. Inspection of the balloon revealed a defect and scratch
marks at the junction of the wire part and shaft of the monorail balloon, a location that places the air leakage inside the guiding catheter. This is the first
report of massive intracoronary air embolism due to an undetectable damage to the shaft of a balloon angioplasty catheter. Recognition of the
problem and immediate intervention is vital in limiting the duration of cardiac dysfunction.
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Introduction

Coronary air embolism is an uncommon but well-
recognized complication of coronary catheterization that
occurs in 0.1%–0.3% of cases, most frequently in angioplas-
ty cases [1–4]. Most often, air embolism occurs due to
inadequate aspiration and flushing of catheters [5]. Other
possible mechanisms of coronary air embolism that have
been described during coronary artery angioplasty are
balloon rupture, intraguide catheter suction of air during
balloon catheter or guide wire exchanges, structural defects
of the equipment, and continuous negative suction of
special balloon catheters [3, 5].

Case Report

A 46-year-old man with a family history of premature
coronary artery disease, dyslipidemia and two previous
angioplasties for restenosis of a bifurcation lesion of a
dominant left circumflex coronary artery (LCx), was
admitted because of new onset effort angina 4 months

post his last angioplasty. The new coronary angiogram
that was performed demonstrated restenosis proximal to
and at the bifurcation site of the LCx (Fig. 1A, Video), a
known chronic occlusion of a small right coronary artery
and good systolic left ventricular function with no seg-
mental abnormalities.

An angioplasty was performed with an EBU 3.5 6F
guiding catheter (Launcher, Medtronic, MA, USA) by
kissing balloon inflations with a 3/20-mm balloon
(Artimes, BrosMed, KM, Netherlands) in the continua-
tion of the LCx and a 3.5/20-mm balloon (Maverick,
Boston Scientific, MA, USA) in the main vessel, over two
cougar XT guide wires (Medtronic, MA, USA). A 3.5/
9-mm stent (Resolute Integrity, Medtronic, MA, USA)
was deployed just proximal to the bifurcation followed by
sequential and kissing balloon inflations with the previ-
ously used balloon catheters at the bifurcation site.

An additional inflation was deemed necessary and the
previously used 3/20 balloon (Artimes, BrosMed) was
prepared again by applying negative pressure and was
inserted and advanced to the LCx for the third time.
The plunger of the indeflator was advanced, but the
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balloon was not visualized and the first thought was that
the balloon was not well prepared and was inflated with
air or saline. A small test injection was not informative and
was followed by ST segment elevation noticed on the
ECG monitor while the patient started complaining of
precordial chest pain. On a second injection, the angio-
graphic picture was that of complete occlusion of the
proximal left anterior descending artery and the proximal
dominant LCx with no distal vessel visualization. The first
impression was that of massive air embolism, but the
injection of thrombotic material was also a possibility
(Fig. 1B, Video). There was a moment of uncertainty as
to the source of such a large amount of air distributed to
the whole left coronary artery while the balloon was
located at the distal part of the LCx.

The patient collapsed with electromechanical disso-
ciation. We administered 1 mg of adrenaline and 1 mg
of atropine intracoronary followed by forceful injections
of warm saline. The patient was ventilated at 100%
oxygen with a mask. The period of circulatory collapse
lasted less than 3 min and then suddenly the pressure
jumped to 240/160 mmHg and the heart rate to 150
beats per minute (bpm). About 10 min later, the arterial
blood pressure was 70/50 mmHg, the heart rate
110 bpm, and the patient required intravenous dopa-
mine for hemodynamic support. The final angiographic
evaluation showed a satisfactory angiographic result
with TIMI-3 flow in the whole left coronary artery
(Fig. 1C, Video). An echocardiographic evaluation
demonstrated good left ventricular function with no
segmental abnormalities.

Inspection of the balloon catheter under water
demonstrated that the air was escaping during infla-
tion of the balloon at the transition bonding joint,
where the wire shaft meets the hard shaft of the
catheter (Video).

Post-procedurally, there was a mild increase of the
cardiac enzymes and the ECG showed negative T waves
in leads V1–V6, which 12 h later reverted to positive. The
patient required intravenous dopamine infusion for

several hours due to persistent low blood pressure, despite
the good left ventricular function. He was discharged
2 days later in hemodynamically stable condition.

Discussion

The signs and symptoms associated with air embolism
result from the interruption of blood flow within the
artery [3]. The clinical presentation of coronary air em-
bolism includes chest pain, hypotension, life-threatening
arrhythmias, ECG changes of myocardial ischemia, and
even cardiac arrest [2–5]. The severity of symptoms is
proportional to the introduced air’s volume, the number
of affected vessels, and the extent of the baseline myo-
cardial dysfunction [3]. The trapped air interrupts the
blood flow producing ischemic dysfunction of the myo-
cardium and due to the surface tension of the distorted
bubble with a larger radius proximally and smaller distally,
very large pressure gradients are required to move the air
through the capillaries. In addition, endothelial dysfunc-
tion of the microcirculation appears, as the air embolus
divides into smaller bubbles and travels through capillar-
ies damaging the endothelium through mechanical and
humoral and cellular immune mechanisms [2, 3].

The main treatment objective is to expel air from
the coronary circulation as fast as possible. When
the blood pressure falls and bradycardia and electro-
mechanical dissociation appear, intracoronary admin-
istration of adrenaline and atropine seems to be
the best and readily available solution. This action
increases the coronary blood flow and causes division
of the embolus through vasospasm [2, 3]. At the same
time, vigorous and repetitive injection of saline into
the coronary arteries increases the local pressure and
may help in advancing the air lock. Other mechanical
measures that have been described include air embolus
aspiration using thrombectomy catheters or over-the-
wire balloons [1, 6]. Simultaneously, inhalation of
100% oxygen accelerates air embolus shrinkage and

Fig. 1. (A) Initial left coronary angiogram demonstrating the restenotic bifurcation lesion of the dominant LCx. (B) Left coronary angiogram
after massive air embolism. (C) Final angiogram demonstrating complete patency of the arteries
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absorption considering that the main gas in air is nitrogen.
Finally, intracoronary administration of adenosine, calci-
um channel blockers, or nitrates may be useful after the
patient’s hemodynamic stabilization, as they can deal with
the slow-flow phenomenon [6].

The knowledge of all the possible avenues of air
introduction is very important during an interventional
procedure, not only for prevention but also for the rapid
recognition and confident approach in case air embolism
happens. In our case, the initial diagnosis and mecha-
nism of the massive air embolism was not obvious, but
the angiographic picture was highly suggestive of air
embolism. As it was described, we tested the balloon
catheter under water by inflating the balloon with air.
This did not reveal a balloon defect but to our surprise
revealed air leakage at the junction of the wire lumen
with the stiffer part of the shaft of this monorail balloon
catheter (Video). The scanning of the catheter shaft
performed by the company’s lab revealed a crack with
tidy edges at the site of the leakage and an obvious
scratch extending all the way to the balloon. It should be
mentioned that the shaft bursting pressure is much
higher than the bursting balloon pressure. Most proba-
bly, the defect was the result of friction with the wires
and the wall of the guiding catheter, considering that the
balloon had been retrieved and advanced three times
with an additional balloon and wire in place.

Apparently, air was introduced into the indeflator
system through the crack of the shaft, when the balloon
catheter was left on suction outside the body of the
patient. With the balloon in the distal LCx, the attempt
to inflate the balloon resulted in air leaking into the
lumen of the guiding catheter, forming a column of air
that was subsequently injected. To our knowledge, this
is the first report of massive intracoronary air embolism
due to a shaft defect of a balloon angioplasty catheter.
Apparently, a series of events starting with the friction of
catheters and wires in a confined space resulted in a
defect of the shaft, which would have been inconse-
quential, if the balloon catheter was not left on suction in
ambient air.

Conclusions

In conclusion, we describe an unusual point of air entry,
the shaft of the balloon catheter, with the potential of
causing massive coronary air embolism during coronary
angioplasty not during the inflation of the balloon, but
during the subsequent contrast injection. It is advisable

that in case the balloon of the coronary catheter is not
visualized while being inflated, no injections should be
made, the balloon catheter should be removed and the
guiding catheter should be well aspirated. Irrespective of
its causes, massive coronary air embolism remains a
frightening complication during invasive procedures and
requires prompt and aggressive treatment.
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Video. Characteristic angiographic views from the pro-
cedure and ex-vivo inspection of the balloon catheter

Massive coronary artery air embolism

Interventional Medicine & Applied Science 97 ISSN 2061-1617 © 2018 The Author(s)

www.akademiai.com/doi/suppl/10.1556/1646.10.2018.16
www.akademiai.com/doi/suppl/10.1556/1646.10.2018.16

