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The use of minimally invasive extracorporeal circuits (MiECC) 
in cardiac surgery is expanding. In this letter to the Editor, I 
emphasize the air evacuation management from bubble trap 
through various strategies. The prevention and management 
of macro and micro gas embolism during minimally invasive 
extracorporeal circulation (ECC) is crucial. In particular, according 
to the classification of the Minimal Invasive Extracorporeal 
Technologies International Society position paper, the types 
of MiECC II, III, and IV are equipped with bubble trap in the 
venous line. The improved biocompatibility ameliorates organ 
preservation and reduces transfusion of homologous blood 
products[1]. However, the MiECC system is a closed-loop system, 
employing kinetically assisted venous drainage, which may 
increase the risk of introducing venous air. Venous air travels easily 
through a bypass system resulting in gaseous microemboli in 
the arterial line prior to entering the patient’s arterial circulation. 
The number of cerebral microemboli increases in conventional 
ECC systems during drug bolus injections, blood sampling, low 
blood volume levels in the venous reservoir, and infusions[2]. 
Microemboli activate the inflammatory response and may even 
obstruct the blood flow in the capillary vessels, causing ischemia 
of the tissues[3]. Consequently, these pathophysiological 
processes may lead to a decline in the cognitive function of 
the patient. Less microemboli were detected in the arterial line 
and in the cerebral vessels during the use of MiECC systems as 
compared to conventional systems. However, more recently, a 
study on the use of a customised MiECC system was terminated 
prior to study completion due to venous air leakage[1]. Others 
have also raised their concerns over patient safety by using a 
miniaturized ECC system, without a safety feature to remove 

venous air[4,5]. The use of an air removal device at the venous 
side of the MiECC system could avoid air entering this system 
and may increase patient safety. A venous bubble trap (VBT) 
was designed as air removal device for air separation in the 
venous line of MiECC systems and it was also designed for air 
separation in the venous line of minimized ECC circuits. The VBT 
was interconnected in the venous line of the MiECC system, 
and the air-removal was accomplished by a combination of two 
principles, centrifugal flow and bubble buoyancy. The 175-mm 
mesh screen separates air from blood and enables removal of 
trapped air from both sides of the screen through the evacuation 
port. Many perfusionists add an accessory bubble trap in the 
intracavitary aspirator (vent) line before the main bubble trap and 
air evacuation port is connected to the autotransfusion system, 
allowing to block the air from the vent before the VBT. Other 
circuit designs for MiECC have the vent line directly on the main 
VBT, the air evacuation port is connected to the autotransfusion 
system, or dynamic port connected to the roller pump head. 
In the cardiopulmonary bypass consoles, there are automated 
systems for air purge control, detected through ultrasound 
sensors from the venous line and bubble trap that activate the 
autoclamp and purge line.

Ignazio Condello1, PhD
https://orcid.org/0000-0003-1192-1908

1Department of Cardiac Surgery, Anthea Hospital, GVM Care & 
Research, Bari, Italy.
E-mail: ignicondello@hotmail.it

Braz J Cardiovasc Surg 2023;38(1):211-212



212
Brazilian Journal of Cardiovascular Surgery 

3. Myers GJ, Voorhees C, Haynes R, Eke B. Post-arterial filter gaseous 
microemboli activity of five integral cardiotomy reservoirs during venting: 
an in vitro study. J Extra Corpor Technol. 2009;41(1):20-7. 

4. Roosenhoff TP, Stehouwer MC, De Vroege R, Butter RP, Van Boven WJ, 
Bruins P. Air removal efficiency of a venous bubble trap in a minimal 
extracorporeal circuit during coronary artery bypass grafting. Artif Organs. 
2010;34(12):1092-8. doi:10.1111/j.1525-1594.2009.00986.x.

5. Groenenberg I, Weerwind PW, Everts PA, Maessen JG. Dutch 
per fusion incident survey. Per fusion. 2010;25(5):329-36. 
doi:10.1177/0267659110377678.

REFERENCES

1. Anastasiadis K, Murkin J, Antonitsis P, Bauer A, Ranucci M, Gygax E, et al. 
Use of minimal invasive extracorporeal circulation in cardiac surgery: 
principles, definitions and potential benefits. A position paper from the 
minimal invasive extra-corporeal technologies international society 
(MiECTiS). Interact Cardiovasc Thorac Surg. 2016;22(5):647-62. doi:10.1093/
icvts/ivv380. 

2. Camboni D, Schmidt S, Philipp A, Rupprecht L, Haneya A, Puehler T, et al. 
Microbubble activity in miniaturized and in conventional extracorporeal 
circulation. ASAIO J. 2009;55(1):58-62. 

Letter to the Editor Braz J Cardiovasc Surg 2023;38(1):211-212

This is an open-access article distributed under the terms of the Creative Commons Attribution License.


