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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim of study: Supra-physiologic level of PaO2, securing 

oxygen reserves and preventing perioperative hypoxia, may 
offset the reduced oxygen delivery during cardiac surgery. 
However, high FiO2 will speed up gas absorption in low V/Q 
regions, promote atelectasis formation and increase pulmonary 
shunt fraction. PaO2/FiO2, P(a-Et)CO2 and PEtCO2/PaCO2 are 
the variable linked to CO2 and O2 exchange impairment. The aim 
of our study was to assess pulmonary gas exchange performance 
while ventilating patients with different FiO2 during OPCABG.

Material and methods: The seventy patients were randomly 
equally distributed in two groups: H (High) and L (Low). The 
patients in the group H were ventilated with FiO2 0.8 and the 
patients in the group L _ with FiO2 0.5. PaO2/FiO2 ratio, P(a-Et)
CO2 gradient and PEtCO2/PaCO2 ratio were checked at the start 
and the end points of operations.

Results: PaO2/FiO2 decreased, P(a-Et)CO2 increased and 
PaCO2/PEtCO2 decreased at the end of operations compared 
with the start values in both groups. PaO2/FiO2, P(a-Et)CO2 
and PaCO2/PEtCO2 ware different between H and L groups. 
The difference became statistically significant at the end of 
operations. (PaO2/FiO2 326±65 vs 290±63 p=0.020; P(a-Et)CO2 
5.7±2.3 mmHg vs 7.5±2.4 mmHg p=0.003; PaCO2/PEtCO2 
0.84±0.05 vs 0.80±0.06 p=0.001). The groups were comparable 
according to the outcomes such as hemodynamic and laboratory 
data, duration of postoperative mechanical ventilation and ICU 
length of stay.

Conclusions: FiO2 0.8 was associated with more derangements 
of pulmonary gas exchange compared with FiO2 0.5. Although 
FiO2 did not have an impact on the outcomes we studied, using 
FiO2 0.5 seems to be safer in patients undergoing OPCABG.

Key words. FiO2, pulmonary gas exchange, anaesthesia, 
OPCABG.
Introduction.

Supplemental oxygen is conventionally employed to 
secure oxygen reserves and prevent perioperative hypoxia. 
Traditionally, high arterial partial pressures of oxygen (PaO2) 
have been used to maximize tissue oxygen delivery during 
cardiac surgery [1]. Supra-physiologic level of PaO2 increases 
the oxygen gradient between capillaries and peripheral tissue, 
which may offset the reduced oxygen delivery (DO2) caused by 
hypothermia, fluid shift, myocardial dysfunction, blood loss, 
and anaemia during cardiac surgery [2]. DO2, interrogated by 
SvO2 (mixed venous oxygen saturation), may increase to a 
clinically significant degree as inhaled oxygen fraction (FiO2) 
is increased during cardiac surgery, and the increase of SvO2 is 

not related to Hb concentration [3]. In their study, Ju et al. [4] 
observed that a mild increase in intraoperative PaO2 may result 
in improved survival after OPCABG.

The pros and cons of hyperoxia has been debated during 
many years. Several meta-analyses were done about this topic 
[5,6]. In 2018 was published World health organization (WHO) 
global guidelines for the prevention of surgical site infection 
(SSI) [7]. Guidelines development group suggests that adult 
patients undergoing general anaesthesia with tracheal intubation 
for surgical procedures should receive an 80% fraction of FiO2 
intraoperatively and, if feasible, in the immediate postoperative 
period for 2-6 hours to reduce the risk of SSI. Two systematic 
reviews were conducted [8,9]. In patients under general 
anaesthesia with endotracheal intubation and mechanical 
ventilation, 80% FiO2 reduced the incidence of SSI. No evidence 
of harm with high FiO2 was found for major adverse effects 
(atelectasis, cardiovascular events, intensive care admission, 
death during the trial) in the meta-analysis of randomized trials. 
According to the recent trial, perioperative hyperoxia therapy 
(FiO2>0.8) with the aim of decreasing SSI did not increase 
cardiovascular complications after elective colorectal surgery 
in a general population [10].

Most anaesthetics cause a loss of muscle tone that is 
accompanied by a fall in the resting lung volume. The lowered 
lung volume promotes cyclic (tidal) or continuous airway 
closure. High inspired oxygen fractions cause rapid absorption 
of gas behind closed airways, resulting in atelectasis [11]. 
Overall, about 75% of impaired oxygenation can be explained 
by atelectasis and airway closure taken together [12]. 10-20% 
of the lung is regularly collapsed at the base of the lung during 
uneventful anaesthesia, before any surgery has been performed. 
After thoracic surgery and cardiopulmonary bypass, >50% 
of the lung can be collapsed still several hours after surgery 
[13,14].

Atelectasis causes a reduction in gas exchange capacity and 
leads to intrapulmonary right to left shunts [15], which can be 
assessed by a decrease in the ratio between the arterial oxygen 
tension and the inspired oxygen concentration, the oxygenation 
index (PaO2/FiO2) [16]. 

End-tidal PCO2 (PEtCO2) is routinely used in the clinical 
assessment of the adequacy of ventilation because it provides an 
estimate of PaCO2. How well PEtCO2 reflects PaCO2 depends on 
the gradient between them, expressed as P(a-Et)CO2. The major 
determinant of P(a-Et)CO2 is alveolar dead space (VDalv). The 
alveolar dead space may be derived as follows: VDalv = (1 − 
PEtCO2/ PaCO2). As measured by this equation, VDalv depends 
both on the “true” alveolar dead space and on the extent of the 
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venous admixture, the PEtCO2/PaCO2 ratio may be seen as a 
direct overall meter of the gas exchanger performance in a scale 
from 0 to 1. The presence of alveolar dead space and/or venous 
admixture at different extent would progressively decrease this 
ratio from the unity, reflecting the progressive deterioration of 
gas exchanger in its two components, oxygenation, and CO2 
removal [17].

The aim of our study was to assess PaO2/FiO2 ratio, P(a-Et)CO2 
gradient and PEtCO2/PaCO2 ratio changing while ventilating 
patients with different FiO2 during off-pump coronary artery 
grafting operations. We tried to answer the question, how higher 
FiO2 could worsen pulmonary gas exchange during OPCABG 
and if it might have a significant effect on the outcomes such 
as hemodynamic and laboratory data, duration of postoperative 
mechanical ventilation and ICU length of stay.
Materials and Methods.

This study was approved by ethical review board of Tbilisi 5th 
clinical hospital in 2022 (# CS03-022). Informed consents were 
obtained from all individuals. The study was conducted from 
April 2022 to November 2022.

The seventy patients were randomly equally distributed in two 
parallel groups (H _ High and L _ Low) with 1:1 allocation ratio 
(35 patients in each). All of them underwent to OPCABG. The 
patients in the group H (high) were ventilated with FiO2 0.8 and 
the patients in the group L (low) were ventilated with FiO2 0.5.

Sample size was calculated at http://sample-size.net. We 
hypothesized that the mean gradient P(a-Et)CO2 between PaCO2 
and PEtCO2 would be greater in the group H, where patients 
received high oxygen concentration. The calculated sample was 
equal to 32 with α (two-tailed) =0.01, β =0.1 assuming effect 
size = 2 and Standard deviation = 2. 

Randomization was done by online program “Research 
randomizer”. (https://www.randomizer.org/).

Inclusion criterium to involve patients in our study was the 
European System for Cardiac Operative Risk Evaluation 
(EuroSCORE) II. To create homogenous group with relatively 
low preoperative risk, only “EuroScore < 5” patients were 
included. We used preoperative pulse oximetry (SpO2) as 
exclusion criterium. Patient with arterial oxygen saturation less 
than 97% were excluded. 

All patients received intravenous access and were induced 
with midazolam 2mg/kg, fentanyl 5mcg/kg and pancuronium 
0.1 mg/kg. Intubation of trachea was performed following 5 
minutes mask manual ventilation with FGF 6-8 L/min FiO2 1.0. 
After the patient was intubated and airway secured, FGF was set 
at 2 L/min and the vaporizer opened fully at 8% for sevoflurane. 
The patients were ventilated with anaesthetic machine 
“Drager Primus” in VCV mode: Vt 8ml/kg, f 10-12/min, I:E 
1:2, PEEP 3mbar. As soon as the anaesthetic concentration 
reached to 1.2 MAC, the vaporizer setting was adjusted to 
keep the concentration at 1.1-1.2 MAC during the operation. 
Fresh gas oxygen concentration (FdelO2) was adjusted to keep 
inhaled oxygen concentration (FiO2) about 0.5 in the group 
L and about 0.8 _ in the group H. We used fentanyl infusion 
2mcg/kg/h for analgesia with intermittent boluses 1 mcg/
kg as needed. We added pancuronium 0.01 mcg/kg in every 
hour after induction for muscle relaxation. Hemodynamic was 

stabilized by α- and β- mimetic and blocker agents. We used 
dobutamine and norepinephrine via infusion and metoprolol 
and urapidil via boluses as needed. Heart rate, invasive arterial 
pressure and central venous pressure data were recorded per five 
minutes. Either average or median values of hemodynamic data 
were calculated and compared between groups as well as the 
medications consumed during operation. 

Arterial blood gas sampling was done mandatory after 30 
minutes from the beginning of mechanical ventilation and at the 
end of the operation. PEtCO2 was monitored by gas analyser 
of the anaesthesia machine “Drager primus”. The P(a-Et)CO2 
gradient and PEtCO2/PaCO2 ratio were calculated at these two 
points. Arterial oxygen partial tension (PaO2) was registered 
and PaO2/FiO2 ratio was calculated as well. 

We evaluated blood lactate, creatinine, and cardiac troponin 
I levels. Blood sampling for lactate and creatinine was done 
after 30 minutes from tracheal intubation, at the end of the 
operation, on the first and the second postoperative morning. 
We evaluated cardiac troponin I level after 12 hours from the 
end of the operation. 

Statistical analysis of acquired data was performed by the 
program IBM® SPSS® Statistics 23. According to exploring 
data distribution normality, values are presented either as 
mean and standard deviation or median with interquartile 
range. Comparison of normally distributed values were done 
by Student’s t-test and paired t-test. Variables not following 
a normal distribution were compared by non-parametric tests 
(Mann-Whitney U test; Wilcoxon signed rank test). The Chi-
Square test was used to examine whether or not two nominal 
(categorical) variables had a significant connection. All tests 
were two-tailed. A P-value < 0.05 was considered statistically 
significant.
Results.

The demographic data of the patients involved in H and L 
groups are shown in the Table 1.

The mean FiO2 was about 50% in the group L and about 80% 
_ in the group H. The mean PaO2 was significantly different 
between groups at both points of anesthesia (at 30 minutes 
passed after intubation and at the end of the operation). The 
mean PaO2 as well as the mean PaO2/ FiO2 ratio decreased at the 
end of operations compared with the start values in both H and 
L groups, but more intensively in the H group. (Table 2).

We used PaO2/ FiO2 ratio as an indicator of oxygenation 
status. Its’ mean value was slightly low in group H comparing 
with group L at 30 minutes passed after starting mechanical 
ventilation and the mean difference became statistically 
significant at the end of operations. (Figure 1).

P(a-Et)CO2 gradient mean value increased and PaCO2/PEtCO2 
decreased at the end of operations compared with the start 
values in both H and L groups. The difference of the mean 
values between start and end points were statistically significant 
in the group H (Table 3).

P(a-Et)CO2 gradient mean values as well as PaCO2/PEtCO2 
ratio were different between H and L groups. The difference 
became statistically significant at the end of operations (Figure 1).

FiO2 level did not have an effect on the outcomes we studied. 
The H and L groups were similar according to the hemodynamic 
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Figure 1. Comparison of PaO2/FiO2 ratio, P(a-Et)CO2 gradient and PEtCO2/PaCO2 ratio (mean ±SD) between L and H groups at the start and 
the end points of operations.



87

and laboratory data. We did not find statistically significant 
difference between the H and L groups in the outcomes such 
as the duration of postoperative mechanical ventilation and the 
ICU length of stay (Table 4).
Discussion.

High FiO2 may increase P(a-Et)CO2 gradient by preferentially 
vasodilating well-perfused alveoli, resulting in the redistribution 
of blood flow to these alveoli from poorly perfused alveoli and 
an increase in VDalv. Larson and Severinghaus [18] reported 
that the administration of O2 to awake sitting subjects led to 
an increase in P(a-Et)CO2. They attributed this finding to the 
vasodilating effect of O2 on blood vessels at the base of the 
lungs, which results in the expansion of the apical VDalv. The 
changes in P(a-Et)CO2 are most likely due to the dilution effect 
of alveolar PCO2 (PACO2) with gas from VDalv. 

Yamauchi H, et al. [19] demonstrated that P(a-Et)CO2 depends 
on FiO2 in anaesthetized ventilated patients. They concluded, 
that not only the true VDalv but also intrapulmonary shunt and 
cardiac output may be associated with the magnitude of P(a-Et)
CO2 in the presence of variable FiO2.

A major cause for intrapulmonary shunt during general 
anaesthesia is the development of atelectasis [20]. Atelectasis 
leads to intrapulmonary right to left shunts [15], which can be 
assessed by a decrease of the oxygenation index (PaO2/FiO2) 
[16]. In patients undergoing coronary artery bypass grafting 
El-Khatib and Jamaleddine [21] found significant correlation 
between PaO2/FiO2 ratio and intrapulmonary shunt. An increase 
in PaO2/FiO2 was found in patients given FiO2 0.4 compared 
to patients given FiO2 1.0 during laparoscopic cholecystectomy 
[22]. Staehr et al. [23] did not find difference in oxygenation 
index when compared FiO2 0.3 with FiO2 0.8 in abdominal 

L H
Age (y) 66.9 ± 8.0 67.3 ± 7.2 P = 0.814
Sex (F/M) 11 / 24 13 / 22 P = 0.802
Weight (kg) 79.6 ± 12.1 78.6±10.0 P = 0.712
BSA (m2) 1.91 ± 0.16 1.89 ± 0.13 P = 0.568

Table 1. Demographic data of the patients distributed into the L and the H groups.

L H L H L H
FiO2 (%) PaO2 (mmHg) PaO2/FiO2

A
t 3

0 
m

in 50.1 ± 3.0 80.8 ± 2.2 P<0.001 181 ± 40 280 ± 70 P<0.001 363 ± 84 346 ± 85 P=0.411

A
t t

he
 

en
d 49.6 ± 4.7 80.5 ± 2.0 P<0.001 161 ± 31 233 ± 66 P<0.001 326 ± 65 290 ± 63 P=0.020

P=0.568 P=0.523 P=0.004 P=0.020 P=0.009 P=0.010

Table 2. Comparison of PaO2 and PaO2/ FiO2 ratio between L and H groups at the start and the end points.

H L 
at 30 min at the end at 30 min at the end

P(a-Et)CO2 (mmHg) 5.9 ± 2.5 7.5 ± 2.4 P=0.030 4.9 ± 2.1 5.7 ± 2.3 P=0.120
PaCO2/PEtCO2 ratio 0.84 ± 0.06 0.80 ± 0.06 P=0.025 0.86 ± 0.05 0.84 ± 0.05 P=0.136

Table 3. Comparison of P(a-Et)CO2 gradient and PaCO2/PEtCO2 ratio between the start and the end points in the H and L groups.

L H
Hemodynamic data
HR (min-1) 76.3 ± 7.5 74.9 ± 7.7 P=0.424
MAP (mmHg) 76.5 ± 2.9 75.5 ± 2.5 P=0.221
Norepinephrine (mcg/kg/min) 0.04 [0.02; 0.06] 0.04 [0.03 0.09] P=0.231
Urapidil (mg/kg) 0.06 [0.00; 0.20] 0.05 [0.00; 0.16] P=0.445
Dobutamine (mcg/kg/min) 2.25 [1.77; 2.87] 2.15 [1.76; 2.85] P=0.716
Metoprolol (mg/kg) 0.02 [0.00; 0.03] 0.02 [0.00; 0.04] P=0.975
Laboratory data
Peak Lactate (mmol/L) during 72 h 1.57 [1.30; 1.90] 1.50 [1.30; 1.80] P=0.624
Creatinine increase (%) during 72 h 13.1 [8.0; 22.0] 14.0 [9.7; 28.6] P=0.445
Cardiac Troponin I (ng/ml) after 12 h 0.140 [0.070; 0.350] 0.092 [0.068; 0.350] P=0.593
ICU mechanical ventilation (hours) 8.0 ± 1.9 8.3 ± 2.0 P=0.561
ICU length of stay
≤ 48 h 32 (91.4%) 30 (85.7%) P=0.710
> 48 h 3 (8.6%) 5 (14.3%)

Table 4. Comparison of outcomes between the H and the L groups.
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surgery but could not reject the possibility that 80% oxygen for 
a prolonged period may affect PaO2/FiO2 among patients with 
cardiovascular comorbidity.

In our study the patients underwent to thoracic surgery having 
more risk for atelectasis formation. We found that PaO2/FiO2 
decreased during the operations in both H and L groups (Table 
2). But if compared between the groups, the mean PaO2/FiO2 
values were low in the group H (Figure 1). So, we can say that 
during the operations atelectasis were formed more intensively 
in the group with higher FiO2. 

Atelectasis formation as well as physiologic dead space 
changes are correlated with the duration of anaesthesia 
[24,25]. The groups in our study were comparable according 
to anaesthesia time (227 ± 38 min vs 224 ± 35 min p = 0.784).

A hyperoxia-induced reduction in cardiac output may 
contribute to an increase in P(a-Et)CO2 and VDalv. The 
decrease in cardiac output increases P(a-Et)CO2 and VDalv 
by causing the decrease in CO2 elimination from alveoli and 
the redistribution of pulmonary blood flow. Isserles and Breen 
[26] reported that during constant minute ventilation and tissue 
VCO2, there were reductions in PEtCO2 of 7.4% and PaCO2 of 
4.7% which resulted in the increase in P(a-Et)CO2 when the 
reduction in cardiac output was 10%. Anderson and colleagues 
[27] reported, that under sevoflurane anaesthesia cardiac output 
increased by 5.8% when FiO2 was changed from 1.0 to 0.3. 
Harten JM and colleagues [28] reported, that cardiac output 
decreased by 10.6% after a change in FiO2 from ≤0.6 to 1.0 in 
patients after coronary artery bypass surgery. In 2018 Smit et al. 
[29] studied Hemodynamic effects of acute hyperoxia. In their 
Systematic review and meta-analysis, the authors found, that 
hyperoxia (PaO2 of 234–617 mmHg) may considerably decrease 
cardiac output and increase systemic vascular resistance (SVR), 
but effects differ between patient categories. No significant 
changes in cardiac output were seen in CABG patients, but SVR 
increased by 15.9%.

We did not measure cardiac output directly but compared the 
groups according to the hemodynamic data and the doses of 
the medication affecting on cardiac output. We did not find any 
significant difference between them. We also evaluated blood 
lactate and creatinine levels that secondarily might had been 
affected by the changes of cardiac output. The H and L groups 
were comparable according to the laboratory data (Table 4).

In our study P(a-Et)CO2 gradient mean values were different 
between H and L groups. The patients in the H group were 
ventilated with FiO2 80% and had greater P(a-Et)CO2 gradient 
comparing with the group L where the patients received 50% of 
inhaled oxygen concentration (Figure 1). Taking into account 
that the patients in both groups were anesthetized under same 
condition except of FiO2 and assuming that they had similar 
cardiac output, we can say that inhaled oxygen concentration 
had an impact on pulmonary gas exchange. We assessed PaCO2/
PEtCO2 ratio as an indicator of pulmonary gas exchanger 
performance. As mentioned above it may be considered a 
“positive variable” (greater the ratio, better the gas exchange) 
[17]. We found that the patients had better PaCO2/PEtCO2 ratio 
if ventilated with lower FiO2 (Figure 1).

Recently was published a systematic review and meta-analysis 
of randomized controlled trials: “Effects of high versus low 

inspiratory oxygen fraction on postoperative clinical outcomes 
in patients undergoing surgery under general anesthesia” [30]. 
Twenty-six trials with a total 4991 patients were studied. The 
authors concluded that there is a lack of evidence that the high 
FiO2 compared to low FiO2 has a deleterious impact on the 
mortality in adult patients undergoing non-thoracic surgery under 
general anesthesia. The incidence of pneumonia, respiratory 
failure, PPCs, ICU admissions, and length of hospital stay were 
comparable between the groups; while the incidence and the 
severity of atelectasis were increased and postoperative PaO2 
was lowered by high FiO2. It is suggested that clinicians should 
not be reluctant to administer a high FiO2 in an effort to reduce 
adverse events during general anesthesia. In our study we also 
found that high FiO2 (0.8) worsens pulmonary gas exchange 
performance compared with low FiO2 (0.5), but it doesn’t have 
an adverse impact on the duration of postoperative mechanical 
ventilation and ICU length of stay (Table 4). 

In 2016 two trials have attempted to demonstrate that avoidance 
of hyperoxia during cardiac surgery reduces ischemia-
reperfusion injury and leads to improved clinical outcomes 
[31,32]. McGuinness et al. [31] randomized 298 elective 
cardiac surgery patients to either avoidance of intraoperative 
hyperoxia (with a PaO2 target of 75-90 mmHg) or to usual care 
under hyperoxic conditions. They found no difference between 
groups for the primary outcome of postoperative acute kidney 
injury (AKI), or any of the secondary outcomes. In a similar 
trial, Smit et al. [32] randomized 50 elective coronary artery 
bypass graft (CABG) surgery patients to either a PaO2 target of 
130 to 150 mmHg on CPB (and 80-100 mmHg in the immediate 
postoperative period) or a target of 200 to 220 mmHg on CPB 
(and 130-150 mmHg postoperatively). Again, the conservative 
oxygen strategy did not offer any benefit with respect to the 
primary outcome of myocardial injury (defined by suitable 
CK-MB and Troponin-T thresholds). Cardiac index, systemic 
vascular resistance index, creatinine, lactate and F2-isoprostane 
levels were not different between groups.

According to our study, H and L groups were comparable 
according to laboratory data and hemodynamic profile as well 
(Table 4).

Recently, Ju et al. [4] hypothesised that a mild supra-
physiologic level of oxygen tension (i.e., mild hyperoxia) 
would improve post- operative mortality in patients undergoing 
OPCABG. Their study aimed to evaluate the relationship 
between intraoperative PaO2 and mortality following OPCABG. 
The authors concluded, that intraoperative mild hyperoxia (PaO2 
of 150–250 mmHg) was associated with a significantly lower 
risk of in-hospital mortality after OPCABG than normoxia/
near-normoxia (PaO2 < 150 mmHg) and severe hyperoxia (PaO2 
> 250 mmHg). 

In our study PaO2 mean values were different at start and end 
points of anaesthesia. In the group H the mean PaO2 ranged 233 
– 280 mmHg and in the group L _ 161-181 mmHg (Table 2). 
That difference of PaO2 level between the groups did not alter 
the outcomes we studied (Table 4).
Conclusion.

FiO2 0.8 is associated with more derangements of pulmonary 
gas exchange compared with FiO2 0.5 in patients undergoing 
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sevoflurane anaesthesia during OPCABG. FiO2 had an impact 
on PaO2/FiO2 ratio, P(a-Et)CO2 gradient and PEtCO2/PaCO2 
ratio. The patients ventilated with FiO2 0.8 had more P(a-Et)
CO2 gradient, less PEtCO2/PaCO2 ratio and less PaO2/FiO2 ratio 
at the end of OPCABG operations compared with the patients 
ventilated with FiO2 0.5. Although FiO2 did not have an impact 
on the outcomes we studied, using FiO2 0.5 seems to be safer in 
patients undergoing OPCABG.
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