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Retained intracardiac air in
coronary artery bypass
grafting detected by
intraoperative transeso-
phageal echocardiography
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Summary

The incidence and location of retained air in 35 patients who underwent coronary artery bypass grafting
(CABG) were examined using B mode transesophageal echocardiography. The origin of air detected in the
left atrium or left ventricle on weaning from a cardiopulmonary bypass was sought as far as the 4 pulmonary
veins. Air appeared as : highly echogenic dots with high mobility, buoyancy and no disappearance in the
blood flow. Retained intracardiac air was detected in 10 of the 35 patients : in the right upper pulmonary
vein (RUPV) in 9 patients and in the left ventricular (LV) apex in 7. Six of the 7 patients with air retained at
the LV apex also had air in the RUPV, suggesting that air from the RUPV collected again at the LV apex.
Air from the RUPV was observed flowing into the left atrium on resumption of the pulmonary vein flow. Air
at the LV apex appeared as a strong echo area which exhibited a pop-up motion in systole, while air bubbles
gradually flowed into the ascending aorta. In one patient, the air at the LV apex was suddenly flushed into
the ascending aorta when the heart was manipulated. Air retention is not uncommon in CABG and is mainly
located in the RUPV. Retained air at the LV apex may remain indefinitely, and suddenly flow into the aorta
with manipulation of the heart or a change of posture. The long-axis view of the left heart can be visualized
in all patients and is useful for detecting air at the LV apex and in the RUPV, facilitating : effective removal
of the air before resumption of blood flow; intraoperative assessment of the removal technique; and mini-
mized hazard of systemic arterial air embolism.
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Fig. 1. Schematic illustration of the long-axis view of the
left heart and pulmonary veins.

This view shows the entire left heart, including the pulmo-
nary vein, left atrium, left ventricle, left ventricular outflow
tract, and ascending aorta. The shadowed areas indicate pos-
sible sites of air retention.

V =vertebra; D-Ao=descending aorta; E=esophagus; LA
=left atrium; LV =left ventricle; RV =right ventricle; MV =
mitral valve; AV =aortic valve; RAA =right atrial appendage;
LAA =left atrial appendage; RCS =right coronary sinus;
LUPV =left upper pulmonary vein; LLPV =left lower pulmo-
nary vein; RUPV =right upper pulmonary vein; RLPV =right
lower pulmonary vein; SVC =superior vena cava.
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Fig. 2. Echocardiogram showing air bubbles flowing out
of the right upper pulmonary vein.

Air retained in this location begins to appear when the pul-
monary vein flow resumes.
Abbreviations as in Fig. 1.
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Fig. 3. Echocardiograms showing air retention at the left ventricular apex.

A : Air appears as an area of high echo density, popping up in the systolic phase.
B : Air was flushed into the ascending aorta when the heart was manipulated.

Abbreviations as in Fig. 1.
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Fig.4. Schematic diagram of the locations of intracardiac
air retention and the scanning plane of echocardiography.

Both M-mode and ventricular short-axis views do not in-
clude the 2 sites of air retention and the scanning planes are
perpendicular to the course of air bubbles, so retained air may
not be detected.

M-mode =scanning plane for M-mode; S-LV =scanning
plane for ventricular short-axis view. Other abbreviations as in
Fig. 1.
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