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Coronary air embolism: What should we do?
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Abstract

Background: Coronary air embolism continues
to be a known complication of coronary cathe-
terization despite the notable focus on preven-
tion.

Case presentation: Here, we report a case of cor-
onary air embolism (CAE) of the right coronary
artery (RCA) during coronary angiography
(CAG). The patient developed unstable hemody-
namics with a sign of ST elevation during the

event. The patient recovered after simultaneous
management, including oxygen, an injection of
norepinephrine, atropine, morphine, and intra-
coronary aspiration, which successfully resolved
the air emboli.

Conclusion: If a patient appears with chest pain,
hypotension, or arrhythmias, clinicians should
consider CAE as a differential diagnosis and per-
form CAG to confirm the existence of a distinct
bubble.
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Introduction

Coronary air embolism (CAE) is a very uncommon
complication of cardiac catheterization, accounting
for 0.3 to 1% of all diagnostic coronary angiography
(CAG) and percutaneous coronary intervention
(PCI) cases. (1) A significant incidence of morbid-
ity and death is associated with CAE. Even with tiny
bubbles, tissue ischemia from oxygen deprivation
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causes cell injury and irreversible damage. (2) Com-
plications of an air embolism might range from clin-
ically vague symptoms to acute coronary syndrome
and death. (3) Specific guidelines for handling CAE
during a cardiac catheterization are not clear and are
based on the experiences of each medical profes-
sional. (2) We report a rare case of an unexpected
coronary artery air embolism during coronary angi-

ography.

Case report

A patient came for a medical check-up with a result
suggestive of cardiac ischemia. Cardiac computed
tomography (CT) was then performed. CT scan re-
vealed a significant coronary artery disease (CAD)
in the right coronary artery (RCA) and the left ante-
rior descending (LAD) artery with a CT coronary
calcium score (CTCS) of 450.

The CAG was then executed. The moment before
intravenous ultrasonography (IVUS) was per-
formed as an adjunctive to CAG, the angiogram
showed multiple air emboli were introduced to
RCA. An air embolism interrupted the mid-portion
of'the blood flow in the RCA to its distal circulation,
and the patient then became hemodynamically un-
stable with hypotension and bradycardia (Figure
1A). In addition, there was a sign of ST elevation
during the event (Figure 1B).
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The patient was given 100% oxygen and IV atropine
injections and put on I'V norepinephrine. Simultane-
ously, an attempt was made to disperse the air em-
boli into distal coronary circulation by Throm-
buster. A coronary wire was tracked down the RCA,
and multiple passages of intracoronary aspiration
were done with a Thrombuster aspiration device. IV
injection of morphine was also given as an analge-
sic. The hemodynamics slowly improved with the
rise of blood pressure and heart rate in accordance
with the improvement of electrocardiogram find-
ings. Later, we repeated the CAG and confirmed the
disappearance of the air embolism, and sufficient
blood flow was obtained in the right coronary artery
(Figure 2).

Discussion

Although it is rare, CAE is a complication of coro-
nary angiography and angioplasty that can be pre-
vented. An air embolism is diagnosed angiograph-
ically when distinct bubbles are detected in the cor-
onary artery. CAE may cause the angiographic ap-
pearance of discrete vascular cut-offs due to vessel
occlusion and slow flow phenomenon. (4) During
coronary angiography, air embolism is nearly invar-
iably iatrogenic. Improperly flushed catheters can
cause it, and also the insertion or removal of balloon
catheters and guidewires, balloon rupture, a right-
to-left air shunt caused by an intracardiac shunt,
damaged manifold systems, leaky equipment, and
self-venting catheters that are left outside the body
with constant negative suction. (5) Our patient's
poor aspiration of the diagnostic catheter appeared
to let air enter, resulting in many air bubbles in the
RCA that were visible during angiography. Accord-
ing to one study, in CAE, the RCA was damaged in
31% of cases and the LAD in 45%. (5)

There is a correlation between the amount of air that
enters the coronary arteries and the mortality and
symptomatology of air embolism. (4,5) After the air
has been injected, an air lock may occur, preventing
perfusion of the distal coronary bed. Chest discom-
fort, hypotension, myocardial ischemia, arrhyth-
mias such as bradycardia, heart block, ventricular
tachycardia, fibrillation, and cardiac arrest can all be
symptoms of air embolism. They can also be
asymptomatic. (6) Multiple air bubbles blocked
RCA distal perfusion in our patient. While it ini-
tially resulted in hypotension and bradycardia, ST-
segment elevation was observed later.

Before the procedure, operators must meticulously
arrange the systems by aspirating the catheters,
tightening all connections, and maintaining the
manifold upright. (4) Many treatment options exist
to effectively resolve an air embolism and restore
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blood flow to the damaged coronary artery. It in-
cludes the use of 100% oxygen to stimulate nitrogen
diffusion, transiently increasing intra-atrial pressure
using inotropes and an intra-aortic balloon pump,
injecting blood or saline forcefully to disperse intra-
coronary air, using thrombectomy catheters to aspi-
rate air from the embolism, and administering vaso-
dilators (adenine, calcium channel blockers, and ni-
trates) to treat slow coronary flow. (5)

Our case showed that hemodynamic compromise
might arise quickly, precipitating an emergency,
and could also be resolved quickly following imme-
diate treatment, which involved simultaneous aspi-
ration of air using thrombectomy catheters (Throm-
buster), 100% oxygen therapy, and intravenously
atropine and norepinephrine injections. In addition,
morphine was administered intravenously as an an-
algesic.

The preservation and maintenance of vital functions
is the fundamental objective of therapy. Therapy
aims to preserve coronary blood flow while seeking
to dissipate air bubbles. Air embolization may be re-
solved quicker when breathing with 100% oxygen
than in room air, which includes mostly nitrogen
gas. (2) The oxygen aids in the alleviation of ische-
mia. It eliminates nitrogen by diffusing down the
concentration gradient and out of the air embolism,
reducing the air bubbles' size. (4) Intravenous ino-
tropic drugs should be administered following cur-
rent clinical conditions to raise the patient's mean
arterial blood pressure for a short period. Vasocon-
striction and the resulting rise in mean arterial pres-
sure stimulate the division of bubbles more proxi-
mal in the vascular bed, resulting in a more rapid
dispersion of bubbles. (7) The direct aspiration of
bubbles has been documented using thrombectomy
catheters (Export, Diver, and Pronto) or over-the-
wire balloon catheters. (2) One massive CAE case
report described a successful air aspiration utilizing
the Thrombuster II (Kaneka Medical Products,
Osaka, Japan) aspiration device, (8) which we exe-
cuted in this case. Nevertheless, the best way to
manage a CAE is to prevent it from happening in
the first place, which may be done by aspirating
catheters carefully and flushing the coronary equip-
ment thoroughly. (5)

Conclusion

Every operator should obtain training on preventing
and controlling CAE since it is preventable. To
avoid related mortality and morbidity, cardiac cath-
eterization devices should be flushed adequately,
and catheters should be aspirated meticulously as
primary prevention. Clinicians should consider
CAE as a differential diagnosis if a patient presents
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Figure 1A. The blood flow in the middle of the right coronary artery was interrupted by air embolisms
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Figure 1B. An elevation of the ST segment
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Figure 2. The angiography of the right coronary artery with no remaining air emboli
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