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High-flow nasal cannula oxygen therapy during anesthesia recovery for older

orthopedic surgery patients: A prospective randomized controlled trial
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Abstract

BACKGROUND

Hypoxemia is a common complication in older patients during postoperative recovery
and can cause pulmonary complications. Therefore, reducing the incidence of

postoperative hypoxemia is a clinical concern.

AIM

To investigate the clinical efficacy of igh-ﬂow nasal cannula oxygen (HFNCO) in the
resuscitation period of older orthopedic patients.

METHODS

In this prospective randomized controlled trial, 60 older patients who underwent
orthopedic surgery under general anesthesia were randomly divided into two groups:
those who used conventional face mask and those who used HFNCO. All patients were
treated with 60% oxygen for 1 h after extubation. Patients in the conventional face mask
group were treated with a combination of air (2 L) and oxygen (2 L) using a trﬁtional
mask, whereas those in the HFNCO group were treated with HFNCO at a constant
temperature of 34 °C and flow rate of 40 L/min. We assessed the effectiveness of

oxygen therapy by monitoring the patients’ arterial blood gas, peripheral oxygen

saturation, and postoperative complications.

RESULTS
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The characteristics of the patients were comparable between the groups. One hour after
extubation, patients in HFNCO group had a significantly higher partial pressure of
oxygen (pOs) than that of patients in conventional face mask group (P < 0.001). At
extubation and 1 h after extubation, patients in both groups showed a significantly
higher partial pressure of carbon dioxide (paCO;) than the baseline levels (P < 0.001).
There were no differences in the saturation of peripheral oxygen, pO2, and paCO:
between the groups before anesthesia and before extubation (P > 0.05). There were
statistically significant differences in pO, between the two grou fore anesthesia and
1 h after extubation and immediately after extubation and 1 h after extubation (P <
0.001). However, there were no significant differences in the oxygen tolerance score
before leaving the room, airway humidification, and pulmonary complications 3 d after

surgery between the two groups (P > 0.05).

CONCLUSION
HFNCO can improve oxygen partial pressure and respiratory function in elderly
patients undergoing orthopedic surgery under general endotracheal anesthesia. Thus,

HFNCO can be used to prevent postoperative hypoxemia.
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Core Tip: This prospective randomized controlled study involving 60 patients
evaluated the effects of different oxygen delivery methods. Additionally, the study
investigated the clinical efficacy of high-flow nasal cannula oxygen (HFNCO) on the

recovery period of older orthopedic patients. The current results showed that HFENCO
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can improve oxygen partial pressure and respiratory function in older patients

undergoing orthopedic surgery with general anesthesia under endotracheal intubation.

INTRODUCTION

With aging of the global population, the number of orthopedic surgeries required for
older patients is increasing annually. With the advances in ultrasonography-guided
nerve block technology, the combination of general anesthesia with nerve block is
increasingly used in orthopedic surgeries for older patients. However, patients often
present with hypoxemia when the tracheal tube is removed after surgery, due to pre-
existing chronic diseases and a decline in organ reserve. Additionally, following general
anesthesia, the clinical manifestations of inherent diseases and conditions, such as
chronic obstructive pulmonary disease, slow anesthesia metabolism, and lung injury,
become apparent again. Currently, the accepted diagnostic criterion for hypoxemia is
saturation of peripheral oxygen (SpO2) < 90%. The postoperative incidence of
hypoxemia can reach 28%-50%. Hypoxemia may cause postoperative delirium and
wound infectionl!, and in severe cases, it may lead to multiple types of arrhythmia,
nervous system injury, and abnormal changes in blood pressure. It can also increase the
orthopedic perioperative risk in older patients, affect postoperative recovery, and even

tend the length of hospital stay, and consequently, increase the economic burden.
High-flow nasal cannula oxygen (HFNCO) is a new noninvasive oxygen therapy
technology. As HFNCO can be used to improve oxygenation and manage hypoxemia
rapidly and efficiently, it can heat and humidify inhaled air. Furthermore, it is
convenient and comfortablel? and has been gradually used in clinics in recent years.
Clinical reports suggest that it can be applied in the comprehensive treatment of various
respiratory diseases, especially in the transitional treatment before extubation,
prevention and treatment of respiratory failure afteb extubation, and treatment of
postoperative patients complicated with hypoxemial®l. This randomized controlled trial
aimed to report on the clinical efficacy of HFNCO and compare the effects of

conventional mask oxygen and HFNCO on the recovery period of older (= 65 years)
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patients following orthopedic surgery. It was hypothesized that HFNCO may improve
oxygen partial pressure and reduce the incidence of postoperative hypoxemia in older

patients undergoing elective orthopedic surgery.

MATERIALS AND METHODS

Randomization and matching

From February to August 2021, 60 older patients eligible for orthopedic surgery under
general endotracheal anesthesia at the Department of Orthopedics, Guangdong
Hospital of Traditional Chinese Medicine, The Second Affiliated Hospital of
Guangzhou University of Chinese Medicine, Guangdong Province, China, were
selected and randomly assigned to receive conventional mask oxygen or nasal high-
flow oxygen inhalation, with 30 patients in each group. The envelope method was
adopted for random grouping using random codes made in _advance, with each code
placed into the envelope and independently sealed. After the patients who met the
inclusion criteria were enrolled into the study, the envelopes were opened in sequence,

and the patients were treated as directed by the random-assignment card (Figure 1).

Participants
Patients undergoing orthopedic surgery, who met the surgical requirements as assessed
by an orthopedic clinician, were considered for inclusion in this trial. The inclusion
jiteria were orthopedic patients aged = 65 years who were selected for endotracheal
general anesthesia, with American Society of Anesthesiologists (ASA) grade I-1II, and
provided written informed consent after being oriented about the study. The exclusion
criteria were severe bullae of the lung, severe or extremely severe lung function, grade
IV cardiac function grading, with known mental illness and/or inability to

communicate with language partners, and /or serious non-cooperation.

Measurements
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Electrocardiography, blood pressure, and SpO; were routinely monitored in all older
patients undergoing orthopedic surgery after entering the operating room, and radial

tery catheterization was performed to establish arterial pressure monitoring.
Induction and intenance of anesthesia were performed as follows: (1) Induction:
Sufentanil, 0.3-0.4 pg/kg; etomidate, 0.3 mg/kg; cis-atracurium, 0.1-0.15 mg/kg; and (2)
maintenance: Sevoflurane, 1%-2%; intermittent addition of sufentanil and cis-
atracurium. After endotracheal intubation or laryngeal mask placement, the anesthesia
machine was connected to control the respiration. The tidal volume and respiratcxﬁrate
were 6-8 mL/kg and 12-15 times/min, respectively, and the end-expiratory carbon
dioxide was maintained at 35-45 mmHg. In the event of blood pressure fluctuations
during anesthesia, the clinical team determined the cause, including anesthesia,
operation, or patient-related factors. For example, in a case of systolic blood pressure
fluctuation, the_glinical team decided to use drugs to control the patient’s blood
pressure; then, the patient was transferred tg the postanesthesia care unit (PACU) for
extubation after surgery. After extubation, patients were randomly assigned to one of
two groups to receive either conventional mask or HFNCO therapy. Blood gas analysis,
including evaluation of the paO,, partial pressure of carbon dioxide (paCO:z), pH, and
SaO2 before induction of anesthesia, during extubation, and 1 h after extubation, was
conducted for all older orthopedic patients. Additionally, the heart rate (HR), blood
pressuren and SpO; of all participants were observed before anesthesia induction,
during extubation, and 10 min, 15 min, 30 min, and 1 h after extubation in older

hopedic patients. The patients” oxygen toleramﬁscores were recorded as follows: (1)
The patient was satisfied with the treatment; (2) the patient was not satisfied with the
treatment; (3) the patient desired to remove the oxygen inhalation device but did not
remove it by himself; (4) the patient removed the oxygen device by himself /herself; and
(5) the patient refused to apply oxygen. Airway humidification was evaluated and was
graded as satisfactory when the patient coughed up sputum easily, the sputum was
thin, and the breathing was unobstructed. Conversely, humidification was

unsatisfactory when the patient’s sputum was sticky and hard to cough up and the
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patient had a rapid HR and decreased peripheral blood oxygen saturation.

Additionally, the incidence of complications 3 d after the operation were evaluated.

Interventions

The conventional mask group was treated with conventional mask oxygen inhalation
for 1 h after extubation, with a flow rate of 2 L air plus 2 L Oz/min. Whereas, after
extubation, the HNFCO group was treated with oxygen therapy using a high-flow nasal
humidifier for 1 h via a special breathing line and nasal plug catheter. The gas flow rate
was 40 L/min, the temperature was raised to 34 °C, and the inhaled oxygen
concentration was 60%. If patients developed intolerance to HFNCO during treatment,
the course of action was to immediately discontinue treatment and switch to

conventional mask therapy to ensure safety and comfort.

Statistical analysis

The patielﬁinformation database was created using Excel and SPSS 18.0 software
packages. Continuous variables were described as median (interquartile ra%e), while
categorical variables were described as composition ratio and rate. For continuo
variables with a normal distribution and homogeneity of variance, the independent t-
test was used for inter-group comparison. The Mann-Whitney U test was u for
continuous variables with non-normal distributions or uneven variance, and the paired
t test (or Wilcoxon test) was used for intra-group comparison. When baseline values
were unequal,énivariate analysis of variance was performed. Between-group
comparisons ohcategorical variables were performed using tests (or Fisher’s exact test).
The rank sum test was used for comparison of grade data between groups. Significance

level was set at a = 0.05 (normality test a = 0.10).

RESULTS
The preoperative Easel'me characteristics of the patients are presented in Table 1. re

were no significant differences between the two groups in terms of sex, age, body
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weight, body mass index (BMI), and ASA grade (P > 0.05). There were no significant

differences in the HR, mean arterial pressure (MAP), pH, pCO», pOz, glucose level, and
lactic acid level between the two groups before anesthesia and extubation_SpO» was not
significantly different from that before anesthesia, but was at extubation (P > 0.05, Table
2).

Upon comparison of the outcome indexes after extubation between the two groups,
the HFNCO group had significantly higher pO; than the conventional mask group 1 h
after extubation (P < 0.0Q1l). There was no significant difference in pCO: between the
two gro (P> 0.05). At extubation and 5 min, 15 min, and 30 min after extubation, the
HFNCO group had gignificantly higher SpO- than the conventional mask group (P <
0.05)._At extubation and at 5 min, 15 min, 30 min, and 1 h after extubation, the SpO-
level of the HFNCO group was significantly higher than that of the conventional mask
group. However, since there was a difference between the two groups before the
intervention, i.e., at the time of extubation, we used the SpO> level at the time of
extubation as a covariable for covariance analysis, and the corrected results showed no
statistically significant differences between the two groups. Additionally, there were no
significant differences in HR, MAP, PH, glucose level, and lactic acid level between the
two groups (P > 0.05, Table 3).

The pCO: level of patients in the two groups was significantly higher at extubation
and 1 h after extubation than before anesthesia (P < 0.001), The pCO, level was
significantly lower at 1 h after extubation than at extubation (P < 0.05). There was no
significant difference in the pO: level between the two groups before anesthesia and
before extubation (P > 0.05). Both groups had significantly increased pO2 1 h after
extubation compared with before anesthesia and at extubation (P < 0.001). The glucose
level in both groups increased significantly 1 h after extubation compared with that
before anesthesia and extubation (P < 0.001). In both groups, the lactic acid level was
significantly increased at extubation compared with before anesthesia (P < 0.001) and
significantly decreased at 1 h after extubation when compared with at extubation (P <

0.001).
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Comparison of clinical efficacy indicators and complications between the two groups
showed no significant differences in the oxygen tolerance score before PACU and
pulmonary complications 3 d after surgery, based on airway humidification assessment

(P > 0.05, Table 4).

DISCUSSION

Despite the development of new orthopedic surgery methods, age-related changes in
lung physiology, such as the deterioration of respiratory compliance and reduced
responses to hypoxemia and other protective airway reflexes, increase the incidence of
hypoxemia and pulmonary complications following orthopedic surgery in older
patientsl®l. Studies have shown that nearly 100% of patients will have atelectasis during
general anesthesia, and postoperative hypoxemia and pulmonary complications may
occurl5l. To some extent, this increases the perioperative risk of older orthopedic
patients, affects postoperative recovery, and even extends the hospital stay, thus
increasing the economic burden on patientsl®l. HFNCO was originally used as a non-
invasive, easy-to-use rﬁiratory support therapy for acute hypoxic respiratory failure
in adults, and it has been proven to be effective in patients with acute respiratory
failurel571. In recent years, high-flow oxygen therapy has been widely used in different
clinical settings; however, experience in the use of HFNCO during the recovery period
in older patients following orthopedic surgery under general anesthesia is limited,
which prompted us to conduct this study.

This study showed that among older patients undergoing elective orthopedic
surgery, the arterial blood pO: in patients who used HFNCO was significantly higher
than that in patients who used conventional mask. Additionally, arterial blood pO2
increased significantly at 1 h after eﬁlbation compared with that before anesthesia and
at extubation. HFNCO provides a flow rate of up to 60 L/min, with_almost no
entrainment of room air during inhalation; this is combined with exhaled air from the
upper respiratory tract. These mechanisms ensure a more reliable high-oxygen

concentration. Flushing of the dead airway cavity by a trans-nasal high-flow oxygen
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midifier also improves ventilation efficiency, reduces respiratory work, and %oduces
positive end-expiratory pressure (PEEP), which may counteract intrinsic PEEP, improve
oxygenation, and provide back pressure to enhance airway patency at expiration,
thereby achieving more complete lung emptyingl3°l. These findings suggest that
HFNCO may be more beneficial for older patients undergoing elective orthopedic
surgery after intubation. After extubation, the SpO: level of the HFNCO group was
significantly higher than that of the conventional mask group in covariance analysis,
and the results showed no significant differences between the two groups after
correction. Clinically, SpO2 < 90% was defined as hypoxemia; the SpO: level was > 90%
in both the conventional mask and HFNCO groups at 15 min and 30 min after
extubation. Although there was a significant difference, there was no specific clinical
significance. Additionally, the inhaled oxygen concentration in the HFNCO group was
the same as that in the mask group, but the HFNCO group had a higher oxygen flow;
thus, better oxygen uptake could be achieved (higher arterial paO,). However, owing to
the suctioning of air before anesthesia and extubation, the inhaled oxygen concentration
was only 21%. Mechanical ventilation during surgery and anesthesia may cause lung
injury. Additionally, there was a certain amount of oxygen reserve during extubation.
In this study, four patients in the two groups had paO: lower than 80 mmHg after 1 h of
treatment with different oxygen administration methods. All four patients were in the
conventional mask group, indicating that there were no patients with hypoxemia in the
HFNCO group. Therefore, HFNCO may significantly reduce the incidence of
hypoxemia.

In the HFNCO group, arterial pCO2 increased from that before anesthesia to after
extubation and decreased after 1 h of high-flow oxygen treatment. In the conventional
mask group, arterial pCOz increased from that before anesthesiﬁo after extubation and
decreased after 1 h of high-flow oxygen treatment. However, there was no significant
difference in arterial blood pCO> between the two groups at different time points, and
the pCO: level was significantly lower at 1 h after extubation than at extubation. In both

groups, the pCO: level was significantly higher at extubation and 1 h after extubation
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than before anesthesia. The patient may experience some lung injury during mechanical
ventilation and surgery during anesthesia; thus, the pCO; level was slightly higher at
extubation than before. However, after oxygen treatment for 1 h after extubation, the
pCO: level was significantly lower than before indicating that adequate oxygen
treatment after extubation is conducive to the recovery of lung function.

The glucose levels in both groups at 1 h after extubation were significantly higher
than those before anesthesia and at extubation. This was H-ﬁught to be mainly related to
surgical stress. Hyperglycemia in perioperative patients has been identified as a risk
factor for a poor prognosis after various surgical procedures(l?l. In this study, some
patients had diabetes, suggesting that perioperative blood glucose control is also
crucial. The lagctic acid levels increased from 1.4 to 1.9 mmol/L and then decreased to
1.5 mmol/L in both groups. Although there was a significant difference, both were
within the normal ranges and had no clinical significance. Perioperative adverse events
can affect the prognosis of patients, especially during and after surgery, and possible
anesthesia-related adverse events are often ignored. Intraoperative visceral tissue
perfusion can easily be damaged. As a good indicator of tissue perfusion, lactic acid
should not be ignored during the perioperative period. Oxygen is carried by blood
flow, mainly by hemoglobin, for microcirculation. Perioperative patients with reduced
circulating blood volume (insufficient cardiac output), insufficient hemoglobin, or
reduced hematocrit will experience reduced oxygen delivery, resulting in tissue
hypoperfusionl!12l. Hypoperfusion and the resulting tissue hypoxia are common
causes of a poor prognosis. During operation, patients are in a controlled environment
and have relatively stable oxygen inhalation. However, because of various subjective
and objective factors after catheterization, it is important to ensure a certain amount of
oxygen inhalation to enable tissue perfusion, which is also an advantage of HFNCO.

In cases of coronavirus disease (COVID-19), patients with severe illness often have
varying degrees of hypoxia and dyspnea; therefore, respiratory support is very
important for these patients. Studies have shown that compared with conventional

oxygen therapyl3l, early HFNCO oxygen therapy can improve the oxygenation

10/17




function and respiratory rate of patients with severe COVID;19, while improving the
patient’s infection indicators and reducing the length of stay in the intensive care unit.
Consistent with our study, Oczkowski et al'¥l showed that HFNCO would lead to a
higher paO2/FiOs ratio and paO: value, but has no significant effect on paCO; value. In
patients with no COVID-19, the European Respiratory Society recommends HFNCO
instead of conventional nasal intubation and noninvasive ventilation for patients with
hypoxic respiratory failurelt4l.

Multiple studies have shown that HFNCO can potentially promote spontaneous
breathing, prevent patient fatigue, and reduce the risk of self-induced lung injury.
HFNCO can improve patient comfort and tolerance compared with conventional mask
oxygen deliveryl'®l. The patients included in this study were evaluated under different
types of HFNCO environmental comfort. Oxygen treatment 1 h after extubation, the
airway of wetting effect basic satisfaction, and oxygen tolerance grade, which may
result in oxygen treatment for a shorter duration. This was one of the limitations of this
experiment. Additionally, the postoperative follow-up time interval was shorter, and
fewer participants were assessed for comfort. Thus, this may only be regarded as a
secondary psychological result; for example, when the patients’ physical and
psychological comfort requirements are satisfied, they will have a sense of relief.
Overall, no postoperative complications were observed; this may be related to patients’
subjective ﬁporting or the short observation time, which is thus another study
limitation. There was no statistically significant difference in airway humidification
between the two groups in our study. However, Wang ef alllt] showed in their study
that the application of HFNCO in senior patients with LRTI could improve respiratory
humidification, reduce the number of sputum aspirations, and improve anti-
inflammatory effects. This may be due to our short observation period and the

relatively simple method for evaluating airway humidification.

CONCLUSION
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This study found that HFNCO could effectively improve oxygen partial pressure and
respiratory function in older patients undergoing elective orthopedic surgery. Thus,

HFNCO can be used to prevent postoperative hypoxemia.

ARTICLE HIGHLIGHTS

Research background
In the future, we can extend the follow-up time, refine the evaluation indicators, further
clarify the postoperative complications of elderly orthopedic surgery patients and use

traditional Chinese medicine for intervention.

Research motivation

High-flow nasal cannula oxygen (HFNCO) can improve oxygen partial pressure and
respiratory function in elderly patients undergoing orthopedic surgery under general
endotracheal anesthesia. Thus, HFNCO can be used to prevent postoperative

hypoxemia.

Research objectives

In comparison between the two groups, paQ2 in HFNCO group was significantly better
than that in the conventional group, while no significant differences were observed in
other indicators. In intra-group comparison, paO2 had statistical differences at all time
periods, pressure of carbon dioxide (paCO;) had statistically significant differences
before and after extubation, and the other data showed no significant differences.
Research methods

In this prospective randomized controlled trial, 60 older atients who underwent
orthopedic surgery under general anesthesia were randomly divided into two groups:
those who used conventional face mask and those who used HFNCO. Blood gas

analysis, including evaluation of the paO2, paCQO», pH, and SaO: before induction of

anesthesia, during extubation, and 1 h after extubation, was conducted for all older
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orthopedic patients. The patient information database was created and analysis using

Excel and SPSS 18.0 software packages.

esearch results
This randomized controlled trial aimed to report on the clinical efficacy of HFNCO and
compare the effects of conventional mask oxygen and HFNCO on the recovery period

of older (= 65 years) patients following orthopedic surgery.

Research conclusions
As HFNCO can be used to improve oxygenation and manage hypoxemia rapidly and
efficiently, it can heat and humidify inhaled air. Furthermore, it is convenient and

comfortable and has been gradually used in clinics in recent years.

Research perspectives

Hypoxemia may cause postoperative delirium and wound infection, and in severe
cases, it may lead to multiple types of arrhythmia, nervous system injury, and abnormal
changes in blood pressure. It can also increase the orthopedic perioperative risk in older
patients, affect postoperative recovery, and even extend the length of hospital stay, and
consequently, increase the economic burden. We hypothesized that HFNCO has an
advantage over conventional mask oxygen in the resuscitation period of older
orthopedic patients.

Figure Legends

Figure onsolidated standards of reporting trials diagram: Flow of enrolled

patients. HFNCO: High-flow nasal cannula oxygen.
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Table 1 Preoperative baseline characteristics of the patients based on grouping

Characteristic Conventional HFNCO group (n = P value
mask group (n = 30)
30)
Age (yr) 728+5.7 725+4.3 0.778
Se
Male 9 (30) 10 (33.3) 0.781
Female 21 (70) 20 (66.7)
Weight (kg) 62.4+10.5 63.1+8.0 0.756
BMI 251+38 253+35 0.793
ASA
II 15 (50) 21 (70) 0. 114
I 15 (50) 9 (30)
Operation type 0.320
TKA 18 (60) 13 (43.3)
Spinal surgery 6 (20) 11 (36.7)
Others 6 (20) 6 (20)

Data are presented as mean * SD or n (%). ASA: American Society of

Anesthesiologists; BMI: Body mass index; HFNCO: High-flow nasal cannula oxygen;

TKA: Total knee arthroplasty.
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Table 2 Comparison between the conventional mask group and the high-flow

nasal cannula oxygen group before the intervention

Conventional mask HENCO group (n = P value
group (n = 30) 30)
Before anesthesia
HR 759+114 747 £9.6 0.652
MAP 118.8 (109.0, 128.3) 119.8 (105.0, 126.6) 0.6521
SpO» 98.0 (97.0, 100.0) 99.0 (97.0, 100.0) 0.3211
pH 742 (7.40,743) 7.42 (741, 7.44) 0.2611
pCO» 37.7 (754, 39.7) 38.9 (36.5, 40.6) 0.3291
pO2 78.9 (70.5, 85.3) 76.8 (70.0, 84.0) 0.9531
Glucose 55 (5.3,6.6) 5.6 (5.3, 6.3) 0.9471
Lactic acid 1.3 (1.0,1.8) 1.3(1.1,1.5) 0.6891
Extubation
HR 78.6+11.8 739+113 0.122
MAP 107.8 (102.3, 126.0) 110.5 (96.8,117.5) 0.6631
SpO: 100.0 (99.0, 100.0) 100.0 (100.0, 100.0) 0.0401
pH 7.33 (7.30, 7.35) 7.33 (730, 7.37) 0.367*
pCO2 48.1 (43.6, 54.1) 48.0 (43.6,54.7) 0.9761
pO2 75.1 (64.0, 86.3) 74.0 (67.2, 89.7) 0.7511
Glucose 6.2 (5.7,75) 6.6 (5.4, 7.5) 0.9001
Lactic acid 1.8 (15,22) 1.7 (1.3,25) 0.9411

Mann-Whitney U test.

Data are presented aémean 1 SD and median (interquartile spacing). HFNCO: High-

flow nasal cannula oxygen; HR: Heart rate; MAP: Mean arterial pressure; paCO2:

Partial pressure of carbon dioxide; pO2: Partial pressure of oxygen; SpO2: Saturation

of peripheral oxygen.
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Table 3 Comparison between the conventional mask group and the high-flow

nasal cannula oxygen group after the intervention

Conventional =~ mask HFNCO group (1 =30) P value
group (n = 30)
5 min after extubation
HR 76.0+12.8 713+11.0 0.138
MAP 108.3 (99.0, 120.5) 105.5 (96.3,115.1) 0.4731
SpO2 100.0 (97.8, 100.0) 100.0 (100.0, 100.0) 0.0321
15 min after extubation
HR 76.6+12.7 714+105 0.091
MAP 108.5 (96.0, 121.9) 105.3 (95.9,118.6) 0.6201
SpO2 100.0 (98.0, 100.0) 100.0 (100.0, 100.0) 0.001*
30 min after extubation
HR 75.9+13.1 703 +8.8 0.054
MAP 107.5 (97.0, 117.6) 111.0 (100.3, 117.8) 0.673!
SpO:2 100.0 (98.8, 100.0) 100.0 (100.0, 100.0) 0.0021
1 h after extubation
HR 76.5+13.6 71.0+9.2 0.073
MAP 105.8 (97.3, 119.1) 107.5 (110.5, 121.0) 0.6471
SpO» 100.0 (99.0, 100.0) 100.0 (100.0, 100.0) 0.003!
pH 7.36 (7.34, 7.38) 7.36 (7.33, 7.37) 0.6521
pCO2 44.0 (40.1, 48.2) 453 (41.8, 49.8) 0.706!
pOs 114.0 (83.5, 147.6) 194.9 (162.9, 242.2) < 0.001*
Glucose 8.3 (6.5,8.9) 7.6 (6.5,8.7) 0.5691
Lactic acj 1.4(11,1.7) 1.4(1.1,1.8) 0.9411

Mann-Whitney U test.

Data are presented aémean + SD and median (interquartile spacing). HFNCO: High-

flow nasal cannula oxygen; HR: Heart rate; MAP: Mean arterial pressure; paCOa:

Partial pressure of carbon dioxide; pO,: Partial pressure of oxygen; SpO»: Saturation

of peripheral oxygen.

16/17




Tableg 4 Postoperative evaluation of the patients in the conventional mask group

and high-flow nasal cannula oxygen group

Conventional =~ HFNCO group (n = P value
mask group (n 30), n (%)

= 30), n (%)

Patients’ oxygen 0.0781
tolerance score

1 29 (96.7) 30 (100)

2 0 0

3 1(3.3) 0

4 0 0

5 0 0
Airway humidification 0237

Yes 27 (90) 30 (100)

No 3(10) 0

Fisher’s exact test.

Airway humidification evaluation: “yes” indicates satisfactory airway

humidification; “no” indicates unsatisfactory airway humidification. Data are

presented as n (% ). HFNCO: High-flow nasal cannula oxygen.
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