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Factors Affecting the Length of Time to Remove the Air Bubble
in Left Ventricle Detected by Echocardiography after
Cardiopulmonary Bypass

Young-Lan Kwak, M.D., Yong-Woo Hong, M.D., Eun-Sook Yoo, M.D.
Sou-Ouk Bang, M.D., Choon-Soo Lee, M.D., Sang-Wha Kang, M.D.
and Myoung-Ok Kim, M.D.

Department of Anesthesiology, Yonsei Cardiovascular Center and
Research Institute, Yonsei University Colleage of Medicine
*Department of Anesthesiology, Inha University College of Medicine

Background: Air trapped in left ventricle(LV) after cardiopulmonary bypass(CPB) is a major source
of air embolism. We tried to measure the length of time(T) to remove the air bubbles from release

of aortic cross clamp(ACC) and to find the factors affecting the length of time.

Methods: With Institutional Review Board(IRB) approval, 125 patients undergoing valvular replace-
ment and repair of atrial septal defect(ASD) were included in this prospective study. After induction
of anesthesia, a 5-MHz phased-array transesophageal echocardiographic(TEE) probe was inserted into
the esophagus and then connected to the TEE system. TEE was continuously monitored from the time
of release ACC to the end of operation. And the length of time from release of ACC to disappearance

of the air bubbles in LV was recorded.

Results: The mean T was 27.5 1 12.0 minutes and was statistically longer in patients undergoing mitral
valve replacement than in patients with ASD. There was significant difference in T between surgeon
1 and surgen 2. In patients with atrial fibrillation(A-fib) the air bubbles were removed more slowly than
in patients with normal sinus rhythm preoperatively and there was negative correlation between

preoperative ejection fraction(EF) and the length of time to remove air bubbles(r=—~0.23).

Conclusions: Careful management to remove the air bubbles from the LV after release of ACC is
required in patients with low EF or A-fib preoperatively and surgeon’s attention is required because
they are the important factor affecting the length of time to remove the air bubble. (Korean J Anesthesiol

1997; 32: 574-~580)
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Table 1. Dermographic Data of the Patients and Surgical

Proceducres

Age(yr) 4731140
BSA(m?) 1.54+0.2
Sex(M;F) 83:42
Procedures

MVR 55

AVR 21

AVR + MVR 32

ASD repair 17

BSA = body surface area, MVR = mitral valve replace-
ment, AVR = aortic valve replacement, ASD = atrial
septal defect
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Table 2. Time(minutes) to Remove the Air After Release
of Aortic Corss - Clamp

All patients 27.5%£120
MVR 29.2+11.7
AVR 263+11.1
MVR+AVR 2841130
ASD repair 20.8 +12.0*

*, p<0.05; compare with MVR. MVR = mitral valve
repalcement, AVR = aortic valve replacement, ASD =
atrial septal defect

Table 3. Factros Affecting the Time to Remove Air

Factors No time(min)

All patients surgeon 1 / surgeon 2 28/79 205+ 9.3 / 31.0+10.5*
NSR / A-fib 73/50 2461109 / 29.7+126"
pul HiBp / no pul HiBp 45/66 202+123 /266+11.8

MVR for MS surgeon 1 / surgeon 2 13/33 223+ 99/ 329%11.4*
NSR / A-fib 12/37 23.6* 8.8/ 30.7+124"

- pul HiBp/no pul HiBp 16/33 343+129 / 2691110

No = number of patients, MVR = mitral valve replacement, MS = mitral stenosis. NSR = normal sinus rhythm, A-fib
= atrial fibrillation, pul HiBp = pulmonary hypertension(systolic pulmonary arterial pressure>30mmHg), *,p<0.05 ;

compare with surgeon 1, +,p<0.05 ; compare with NSR



Table 4. Correlations Between the Variables and Time to

Remove Air
Factors Correlation value
coefficients P
All Patients LAD ~0.16 NS
Pre EF -0.23 0.02
Age 0.10 NS
MVR LAD —-0.16 NS
for MS Pre EF -0.45 0.01
Age —-0.18 NS

MVR = mitral valve replacement, MS = mitral stenosis,
LAD = left atrial demension, Pre EF = preoperative
ejection fraction, NS = Not significant

Table 5. Analysis of Multiple Variances in Patients Un-
dergoing MVR for MS

Parameter T for HO

Variable estimate, parameter=0 Prob > 1T1
Pre ECG 5.04 1.419 0.17
Pre EF ~0.26 —2.432 0.02

. Surgeon 6.47 2.340 0.03
Age —0.13 —0.925 0.36

MVR = mitral valve replacement, . MS = mitral stenosis,
Pre ECG = preoperative electrocardiography, Pre EF =
preoperative ejection fraction
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