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Abstract

Background. It is still a matter of debate whether the evaluation of end-tidal carbon
dioxide (ETCO2) using a capnography device allows the evaluation of non-invasive
monitoring of arterial carbon dioxide pressure (PaCO2). The aim of this study was to
compare the value of ETCO2 by direct mainstream and PaCO2 based on arterial gas
analysis (ABG) before and after cardiopulmonary bypass pump in children with
congenital heart defects.

Methods. Twenty nine children were enrolled who were candidates for elective cardiac
surgery and were admitted to the Children's Medical Center. Before and after
cardiopulmonary bypass pump, ETCO2 was evaluated based on mainstream technique
and PaCO2 based on arterial gas analysis.

Results. The mean difference between ETCO2 and PaCO2 values before
cardiopulmonary bypass pump was 5.32+ 3.68 mm Hg, which is clinically negligible
considering the fact that the difference of less than 5 mm Hg, indicates an acceptable
agreement between them. However, the mean difference between the two indices after
cardiopulmonary bypass pump was 7.03+ 6.85 mm Hg according to which, the
difference between the two measured values after cardiopulmonary bypass will be
clinically significant.

Conclusion. Preoperative ETCO2 evaluation can provide a close prediction of PaCO2
levels, but after pumping, direct arterial sampling should be taken to accurately measure
PaCO2 levels in non-cyanotic patients undergoing heart surgery.

Practical Implications. Capnography may be used as a reliable predictor of arterial
pressure of carbon dioxide in children with non-cyanotic cardiac lesions undergoing
corrective cardiac surgery. However, it may not be as reliable after weaning from
cardiopulmonary bypass and repeated arterial blood gas analysis may be necessary.
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Extended Abstract

Background

It is still a matter of debate whether the evaluation
of end-tidal carbon dioxide (ETCO2) using a
captography device allows the evaluation of non-
invasive monitoring of arterial carbon dioxide
pressure (PaCO2). The ability to accurately
determine the pressure of arterial carbon dioxide by
reading a reliable value of ETCO2 would reduce the
number of arterial blood gas sampling and enhance
the quality of monitoring blood gasses. The aim of
this study was to compare the value of ETCO2 by
direct mainstream and PaCO2 based on arterial gas
analysis (ABG) before and after cardiopulmonary
bypass pump in children with congenital heart
defects.

Methods

Twenty nine children who were candidates for
elective cardiac surgery for correction of non-
cyanotic heart defect who were admitted to the
Children's Medical Center were enrolled into the
study. All the patients were non-invasively
monitored before the induction of anesthesia.
Anesthesia was induced by transvenous injection of
5mcg/kg fentanyl, 0.05 mg/kg midazolam, 3mg/kg
sodium thiopental and 0.15 mg/kg cisatracurium.
After tracheal intubation, the patients were
mechanically ventilated with 7-8 ml/kg tidal volumes
and the respiratory rate was set to keep the target end
tidal CO2 between 30 and 35 mmHg. Arterial and
central venous catheters were placed after intubation
and invasive arterial and central venous pressures
were continuously monitored. Before and after
cardiopulmonary bypass pump, ETCO2 was
evaluated based on mainstream technique and
pressure of arterial CO2 based on arterial gas
analysis. The correlation between ETCO2 and PCO2

before and after cardiopulmonary bypass was
evaluated in this group of patients to validate the
accuracy of capnography before and immediately
after surgical correction of congenital non-cyanotic
heart defects.

Results

According to Kolmogorov-Smirnov test, all of the
measured parameters including heart rate, blood
pressure, arterial blood pH and bicarbonate, arterial
tension of oxygen and carbon dioxide and end-tidal
fraction of carbon dioxide followed a normal
distribution patter. The mean difference between
ETCO2 and PaCO2 values before cardiopulmonary
bypass pump was 5.32+ 3.68 mm Hg. Considering
that the difference of less than 5 mm Hg is clinically
negligible, this difference indicates an acceptable
agreement between them. However, the mean
difference between the two indices after
cardiopulmonary bypass pump was 7.03+ 6.85 mm
Hg that accordingly, the difference between the two
measured values after cardiopulmonary bypass was
clinically significant.

Conclusion

Preoperative ETCO2 evaluation can provide a
close prediction of PaCO2 levels, but after weaning
from cardiopulmonary bypass, repeated direct
arterial sampling should be taken to accurately
measure PaCO2 levels or set a new correction
number in non-cyanotic patients undergoing heart
surgery for congenital heart disease. We are not sure
if the reason is reduced blood flow through the lungs
after correction of left to right shunt in the already-
high-resistance pulmonary vascular bed.
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