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Does the exhaust air from oxygenator during openheart surgeries in COVID-19 positive patients cause
operating room air contamination? A case report
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Abstract
Introduction: New findings regarding COVID-19 are reviewed and reported daily, and safety protocols are
changed regularly. In COVID-19 positive patients, the exhaust air coming from oxygenator’s gas outlet may be a
potential source of air contamination in an operating room. This may also cause health issues for operating room
staff. As there has been no research regarding this issue, this study will reveal whether the exhaust air from the
oxygenator in COVID-19 positive patient may cause air contamination or not.
Case Presentation: A COVID-19 positive patient underwent emergency cardiopulmonary bypass. After surgery,
polymerase chain reaction (PCR) swab was taken from the oxygenator exhaust, which evacuated the air inside the
oxygenator into the operating room theatre. The positive PCR test for COVID-19 may suggest the possibility of air
contamination by oxygenator.
Discussion: This may be the first study suggesting the possibility of room air contamination by oxygenator exhaust
air during cardiopulmonary bypass. This study shows some current protocols may need to be reviewed in order to
ensure increased safety within the operating room and amongst the personnel, therefore permanent changes may
be applied to some procedures.

Introduction
The information about coronavirus disease
2019 (COVID-19) is rapidly changing and
updating daily (1,2). Since the first reported case
in China in December 2019, new information
continues to be provided frequently (3). The
high prevalence of COVID-19 in the operating
room and amongst staff are issues that needed
further studies (4). As new variants of the
virus are emerging and the virus spread is
changing, health protocols may need to be
revised, and a variety of changes may be
applied to existing practices. According to the
nature of heart diseases, open-heart surgeries
are inevitable during the pandemic. Therefore,
in order to ensure safety of the surgical team,
it is necessary to find and change all possible
sources of air contamination in the operating
room (1). One of the possible sources of air
contamination in open-heart surgeries, is
the air evacuated from the oxygenator in
cardiopulmonary bypass (CBP) machine,
which is normally distributed in the operating

Key point
In COVID-19 positive patients exhaust air coming
from oxygenator’s gas outlet may be a potential source
of air contamination in an operating room
In COVID-19 era, some current protocols may need to
be reviewed in order to ensure increased safety within
the operating room and amongst the personnel,
therefore permanent changes may be applied to some
procedures.

room (5). For the first time, this study will
reveal whether the exhaust air from the
oxygenator in COVID-19 positive patient
undergoing emergency open-heart surgery
may cause contamination of operating room
air or not.
Case Presentation
During open-heart surgeries, when the CBP
is applied, the patient’s blood enters the
oxygenator and after oxygenation, it will
return to the patient’s body. The evacuated
air from the oxygenator, which is in contact
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with the patient’s blood and secretions, releases through
two outputs (reservoir exhaust and oxygen exhaust) to the
room. The reported COVID-19 positive patient needed
emergency open-heart surgery due to deteriorating
condition. The patient was undergoing CPB for almost
2 hours and during this period his blood entered the
oxygenator and returned to his body after oxygenation
and excretion of waste products. The contaminated air
was then evacuated from oxygenator to operating room
through two ports; O.E. and R.E (reservoir exhaust and
oxygen exhaust). After disconnecting the patient from
CPB, PCR swab was taken from both OE and RE. The
result of the test was positive for COVID-19, which may
suggest the room air contamination during surgery.
Discussion
After the onset of COVID-19 disease and the need
for emergency or semi elective open-heart surgeries,
the hypothesis was proposed (1), which theoretically
suggested the possibility of air contaminating through
the oxygenator (5,6), but more research is needed. As the
virus diameter is about 60-140 nm (7) and the pore size
of oxygenator’s membranes is less than 200 nm (6), the
virus can pass through the blood and secretions in the
oxygenator and also through the holes in the microporous
membrane and the gas fibers. In addition, there is the
possibility of the gas fibers damages during CPB (6-8)
which may cause the virus passing through the gas fibers
and evacuated through the oxygenator’s gas outlet into the
operating room (5,8). Although this theory was proposed
after detailed study of the subject (5), but the possibility of
room air contamination through the oxygenator has not
been proven and no study has been designed yet to prove
it.
The presented patient was a confirmed COVID-19 case,
who needed emergency open-heart surgery. The patient
blood, suction machine content and the surgical field
blood entered the reservoir, and returned to patient’s body
after oxygen exchange through the gas fibers. The adjacent
air was also evacuated to the operating room through the
oxygenator exhaust.
After CPB, RT-PCR (reverse transcription - polymerase
chain reaction) test was performed by swabbing the inner
surface of the oxygenator gas outlet. RT-PCR is a laboratory
method which is recognized as a diagnostic test by the
World Health Organization (WHO) and the Center for
Disease Control and Prevention (CDC) (9). In this study,
the positive result suggested the possibility of operating
room air contamination by the oxygenator exhaust air.
Due to emerging of COVID-19 disease, it is suggested
that researchers repeat this study by using larger sample
size. Safety protocol revision may be needed, if air
contamination is proven in other studies and the necessary
precautions should be followed (5). It will help operating
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room staff to not only provide high quality patient care,
but also ensure their safety.
Conclusion
This may be the first study suggesting the possibility of
room air contamination by oxygenator exhaust air during
cardiopulmonary bypass. This study shows some current
protocols may need to be reviewed in order to ensure
increased safety within the operating room and amongst
the personnel, therefore permanent changes may be
applied to some procedures.
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