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Summary

While safely performed in a large proportion of cases, it can present significant challenges and complications [START_REF] Parotto | Extubation of the Challenging or Difficult Airway[END_REF]. Complications associated with extubation can be severe, resulting in major morbidity and mortality [START_REF] Cavallone | Review article: Extubation of the difficult airway and extubation failure[END_REF].

Although the incidence of post-extubation desaturation is less frequent than during induction, the consequences can be dramatic [START_REF] Cook Nwacf | on behalf of the Fourth National Audit Project (2011) Major complications of airway management in the UK: results of the Fourth National Audit Project of the Royal College of Anaesthetists and the Difficult Airway Society. Part 1: Anaesthesia[END_REF]. In addition, nowadays most of the recommendations about airway management after surgery focus on intubation and difficult ventilation, and not on extubation procedure. Whereas Peterson and. Col [START_REF] Peterson | Management of the difficult airway: a closed claims analysis[END_REF] showed a decrease in mortality and brain damage over the years related to induction, this rate remained fixed during the other stages of anesthesia, including extubation [START_REF] Peterson | Management of the difficult airway: a closed claims analysis[END_REF].

The original papers focused on the extubation procedure are scarce, despite the challenges and risks associated with this procedure.

For a successful extubation, some standard safety rules must be respected [START_REF] Langeron | Difficult intubation and extubation in adult anaesthesia[END_REF]:

-Absence of a residual neuromuscular blockade monitored by a Quantitative Train of Four (TOF) of more than 90% [START_REF] Grabitz | The Effects of Postoperative Residual Neuromuscular Blockade on Hospital Costs and Intensive Care Unit Admission: A Population-Based Cohort Study[END_REF];

-Spontaneous breathing ensuring adequate gas exchange;

-Hemodynamic stability;

-Awake patient (eye opening, response to orders, no agitation) unless decision to extubate a patient under general anesthesia (to prevent coughing for example);

-Lack of immediate risk of surgical complications.

Despite the respect of these rules, the frequency of reintubation reported in anesthesia care varies between 0.03% [START_REF] Chen | Risk factors for unplanned reintubation caused by acute airway compromise after general anesthesia: a case-control study[END_REF] and 0.09% [START_REF] Banik | Incidence and Mortality Rate of Perioperative Reintubation: Case Series of 196 Patients[END_REF]. Upon extubation following surgery, patients are especially at risk of oxygen desaturation from sometimes preventable complications. These complications can be laryngospasm, negative-pressure pulmonary oedema and atelectases due to residual effects of neuromuscular-blocking agents (NMBA), opioids and inadequate analgesia [START_REF] Lee | Postoperative opioid-induced respiratory depression: a closed claims analysis[END_REF][START_REF] Ortega | Videos in clinical medicine. Endotracheal extubation[END_REF]. Cervical oedema after prolonged positioning in the Trendelenburg position can also occur and frequently result in hypoxemia [START_REF] Cook Nwacf | on behalf of the Fourth National Audit Project (2011) Major complications of airway management in the UK: results of the Fourth National Audit Project of the Royal College of Anaesthetists and the Difficult Airway Society. Part 1: Anaesthesia[END_REF]. The airway obstruction is also favored by general anesthesia with a posterior displacement of the soft palate, the base of the tongue and the epiglottis at the induction of the anesthesia as well as during the awakening of the patient leading to an inspiratory collapse of these structures [START_REF] Parotto | Extubation of the Challenging or Difficult Airway[END_REF].

Following surgery, the patient is transferred from the operating room to the recovery room ensuring adequate monitoring and support, in order to prevent and manage complications.

Following the transfer of the patient to the recovery room, good handover and clear instructions to the recovery staff responsible for the patient helps predict and avoid common problems encountered in the recovery room. The discharge of the patient from the recovery room is the prime responsibility of the anesthesiologist. The patient can then return to the ward after completion of an Aldrete score of 10, which means that the patient has a satisfactory respiratory, hemodynamic and neurological status [START_REF] Choudhary | Postoperative Recovery and Discharge[END_REF].

Abdominal surgery is particularly associated with postoperative respiratory complications [START_REF] Jaber | Non-invasive ventilation after surgery[END_REF].

Surgery close to the diaphragm favors restrictive syndrome and compression atelectases [START_REF] Jaber | Effect of noninvasive ventilation on tracheal reintubation among patients with hypoxemic respiratory failure following abdominal surgery: a randomized clinical trial[END_REF][START_REF] Khaled | Intraoperative protective mechanical ventilation in patients requiring emergency abdominal surgery: the multicentre prospective randomised IMPROVE-2 study protocol[END_REF][START_REF] Pensier | Hydroxyethyl Starch for Fluid Management in Patients Undergoing Major Abdominal Surgery: A Systematic Review With Meta-analysis and Trial Sequential Analysis[END_REF].

Perioperative positive ventilation is a concept that has been developed by Pr Jaber and Futier [START_REF] Futier | Perioperative positive pressure ventilation: an integrated approach to improve pulmonary care[END_REF]. However, during the transfer of a patient from the operating room to the recovery room, all the efforts made to avoid atelectases during preoxygenation [START_REF] Delay | The effectiveness of noninvasive positive pressure ventilation to enhance preoxygenation in morbidly obese patients: a randomized controlled study[END_REF][START_REF] Futier | Noninvasive ventilation and alveolar recruitment maneuver improve respiratory function during and after intubation of morbidly obese patients: a randomized controlled study[END_REF] and ventilation [START_REF] Futier | A trial of intraoperative low-tidal-volume ventilation in abdominal surgery[END_REF] during surgery can be largely undone by the use of bag-valve ventilation without PEEP.

Moreover, it might increase the need of opioids and neuromuscular blockers before extubation, to ensure a "safe transfer". All these potential changes may lead to an increase of the rate of hypoxemia following extubation, when performed in the recovery room in comparison to the operating room.

The recent COVID-19 pandemic has led some institutions to change their practice, by favoring extubation in the operating room instead of in the recovery room [START_REF] Jong | Airway management for COVID-19: a move towards universal videolaryngoscope?[END_REF][START_REF] Velly | Guidelines: Anaesthesia in the context of COVID-19 pandemic[END_REF]. Experts suggested performing extubation and supraglottic airway removal in the operating room, during the pandemic, to avoid contamination of the extubation provider. They pointed out that extubation in the recovery room should remain exceptional [START_REF] Jong | Airway management for COVID-19: a move towards universal videolaryngoscope?[END_REF][START_REF] Velly | Guidelines: Anaesthesia in the context of COVID-19 pandemic[END_REF][START_REF] Patwa | All India difficult airway association (AIDAA) consensus guidelines for airway management in the operating room during the COVID-19 pandemic[END_REF].

However, to date no study has compared the rate of complications of extubation according to the place of extubation after abdominal surgery. There are currently no recommendations regarding the location of extubation. The choice between the operating room or the recovery room to remove the endotracheal tube is left to the anesthesiologist appreciation. According to a practice study [START_REF] Larousse | Book Où extuber? au bloc opératoire ou en salle de surveillance post-interventionnelle[END_REF], only one-third of anesthesiologists in France wanted to extubate their patients in the operating room. High-risk cardiovascular surgery was associated with an increase proportion of patients extubated in the operating room. On the contrary, the administration of neuromuscular blockers was associated with an increased proportion of patients extubated in the recovery room.

The main hypothesis of this study was that the proportion of post-extubation hypoxemia would be decreased after extubation in the operating room when compared with extubation in the recovery room, after abdominal surgery.

II.

Materials and methods

1) Study design & setting

We conducted an observational comparative study, multicenter, prospective at the University Hospital of Saint-Eloi (Montpellier, France) and the University Hospital of Gabriel Montpied (Clermont Ferrand, France). The anesthesia protocol and location of extubation were led by the discretion of the attending anesthesiologist. Extubation in the recovery room was advised in case of body mass index (BMI) ≥ 40 kg/m², severe cardiorespiratory disease and American Society of Anesthesiologists (ASA) score of 4.

2) Patients selection

All adult patients who were intubated for abdominal surgery over the period from September 1th, 2020 to July 1th, 2021 at the Montpellier University Hospital, and over the period from January 4 to 28, 2022 at the Clermont Ferrand University Hospital, were evaluated for eligibility.

Patients extubated in intensive care units or during the week-end or between 8 PM and 7 AM were excluded.

3) Data collection & Patient characteristics

Data were prospectively collected through an observational cohort and retrospectively analyzed.

We obtained approval from the Montpellier University Hospital ethics committee Institutional Review Board, agreement number: IRB-MTP_2022_04_202201100. The need for informed consent was waived by the ethics committee.

Data on patients characteristics were collected during the pre-surgical anesthesia assessment.

Intra-operative data were collected through the operating room and recovery room report files: length of surgery (from incision to closure), Cormack score (direct when using a direct laryngoscope and indirect when using an indirect laryngoscope [START_REF] Jong | Macintosh videolaryngoscope for intubation in the operating room: a comparative quality improvement project[END_REF][START_REF] Jong | A Videolaryngoscope as a First-intention Device for Tracheal Intubation in Unselected Patients in the Operating Room[END_REF]), difficulty of mask ventilation, material used for intubation, type of induction (rapid sequence induction or standard), use and amount of NMBA, opioids and hypnotics, use of adjuvant analgesics (lidocaine and ketamine), use of locoregional anesthesia, time from the end of the surgical procedure to extubation, and time from the end of surgical procedure to the operating room exit.

Immediate postoperative data were collected by anesthesiologists and nurse anesthetists, through a questionnaire: post extubation hypoxemia (defined as at least one episode of SpO2 <96% [START_REF] Crapo | Arterial blood gas reference values for sea level and an altitude of 1,400 meters[END_REF] within 5 minutes following extubation), use of rescue oxygen therapy after extubation (defined as the need to introduce oxygen or increase oxygen flow), bradycardia occurrence (defined as heart rate lower than 60/min) [START_REF] Tanriverdi | Comparison of sedation with dexmedetomidine vs propofol during hysteroscopic surgery: Single-centre randomized controlled trial[END_REF], hypotension occurrence (defined as mean arterial pressure lower than 60 mm Hg) [START_REF] Tanriverdi | Comparison of sedation with dexmedetomidine vs propofol during hysteroscopic surgery: Single-centre randomized controlled trial[END_REF], presence of residual neuromuscular blockade (defined as TOF <90% before extubation) [START_REF] Plaud | Guidelines on muscle relaxants and reversal in anaesthesia[END_REF], extubation failure before transfer to the ward, and time from the end of the surgical procedure to patient able to be transferred to the ward (Aldrete score of 10) [START_REF] Gulia | Comparison of two forced air warming systems for prevention of intraoperative hypothermia in carcinoma colon patients: a prospective randomized study[END_REF][START_REF] Jouybar | Comparison of the effects of remifentanil and dexmedetomidine on surgeon satisfaction with surgical field visualization and intraoperative bleeding during rhinoplasty[END_REF].

Data on the wards (oxygen requirement at Day-1, respiratory complications within Day-7 after surgery) were collected on the medical software (DxCare, Dedalus S.A., France).

The final database was de-identified.

4) Definitions & Outcomes

The primary endpoint was immediate post-extubation hypoxemia, defined as at least one episode of SpO2 <96% [START_REF] Crapo | Arterial blood gas reference values for sea level and an altitude of 1,400 meters[END_REF] within 5 minutes following extubation. Standard practices after extubation usually include the immediate application after extubation of low-flow nasal cannula oxygen (flow of 2L/minutes) during 10 to 15 minutes.

The prespecified secondary endpoints were:

-Use and amount of neuromuscular blockers/opioids/hypnotics; -Use of adjuvant analgesics (lidocaine and ketamine);

-Pharmacologic reversal of NMBA;

-Time from the end of the surgical procedure to extubation;

-Time from the end of the surgical procedure to exit of operating room;

-Use of rescue oxygen therapy after extubation;

-Bradycardia occurrence;

-Hypotension occurrence;

-Presence of residual neuromuscular blockade;

-Extubation failure before transfer to the ward;

-Time from the end of the surgical procedure to patient able to be transferred to the ward (Aldrete score of 10);

-Oxygen requirement at Day-1;

-Respiratory complications within Day-7 after surgery.

5) Statistical analysis

Expecting a difference on the primary outcome of 10% between extubation in the operating room and in the recovery room (from 5% to 15%), we calculated the sample size as 132 per group, using a χ2 test, with an α level of 0.05 and a power of 0.80.

All quantitative variables were described with median and interquartile range (25 th -75th percentile) and compared using the student t test or the Wilcoxon test as appropriate.

Qualitative variables were described with percentage (%) and compared with Chi-Square or exact Fisher test as appropriate.

In case of missing values, the number of available values was clearly stated for each variable. No imputation was made.

A first analysis was performed in the overall cohort. For the main outcome, a chi square test was used. Odds ratio (OR) with corresponding 95% confidence interval (CI) were computed.

For the other outcomes, a chi-square test, exact Fisher test, student t test or the Wilcoxon test were used according to the type of outcome (qualitative or quantitative).

A second analysis was performed on the overall cohort after adjustment on confounding factors between the 2 groups (defined by a p-value<0.20 after univariate analysis), using a multivariate logistic mixed regression [START_REF] Nikolla | Impact of video laryngoscope shape on first-attempt success during non-supine emergency department intubations[END_REF], taking the center effect in account (random effect), with a backward method to select the final model, including only significant variables (p<0.05).

Finally, a matching procedure was performed between patients extubated in the operating room and patients extubated in the recovery room, using a propensity score method [START_REF] Jong | Medical versus surgical ICU obese patient outcome: a propensity-matched analysis to resolve clinical trial controversies[END_REF], to further limit selection biases between the two groups.

Statistical analysis was performed using SAS software version 9.4 (SAS Institute, Cary, NC) and R software (version 3.0.2). P value <0.05 was considered statistically significant.

III. Results

1) Patients characteristics at admission

Over the period from September 1th, 2020 to July 1th, 2021, 410 patients were included at the Montpellier University Hospital, while over the period from January 4 to 28, 2022, 176 patients were included at the Clermont Ferrand University Hospital. A total of 366 patients were extubated in the operating room while 220 patients were extubated in the recovery room. The flow chart of the study participants is presented in Figure 1.

Baseline characteristics of the overall cohort are presented in Table 1.

Patients included in the study were both female (49%) and male (51 %), with a median age of 61 (47-72) years old, and a median BMI of 25 [START_REF] Patwa | All India difficult airway association (AIDAA) consensus guidelines for airway management in the operating room during the COVID-19 pandemic[END_REF][START_REF] Larousse | Book Où extuber? au bloc opératoire ou en salle de surveillance post-interventionnelle[END_REF][START_REF] Jong | Macintosh videolaryngoscope for intubation in the operating room: a comparative quality improvement project[END_REF][START_REF] Jong | A Videolaryngoscope as a First-intention Device for Tracheal Intubation in Unselected Patients in the Operating Room[END_REF][START_REF] Crapo | Arterial blood gas reference values for sea level and an altitude of 1,400 meters[END_REF][START_REF] Tanriverdi | Comparison of sedation with dexmedetomidine vs propofol during hysteroscopic surgery: Single-centre randomized controlled trial[END_REF][START_REF] Plaud | Guidelines on muscle relaxants and reversal in anaesthesia[END_REF][START_REF] Gulia | Comparison of two forced air warming systems for prevention of intraoperative hypothermia in carcinoma colon patients: a prospective randomized study[END_REF][START_REF] Jouybar | Comparison of the effects of remifentanil and dexmedetomidine on surgeon satisfaction with surgical field visualization and intraoperative bleeding during rhinoplasty[END_REF] kg/m².

The most frequent comorbidities in the whole population were arterial hypertension (36% of patients), followed by smoking (23%), diabetes (16%), obstructive sleep apnea syndrome (OSA, 10%) and chronic renal failure (10 %).

The two groups differed in terms of characteristics since patients extubated in the recovery room were more frequently female, had a higher BMI, an higher ASA score and had more frequently OSA than patients extubated in the operating room (Table 1).

With regards to the perioperative characteristics, patients extubated in the recovery room had more predicted and proven difficult ventilation than patients extubated in the operating room.

The surgeries performed in the two groups were not similar in terms of type, scheduling, and length (Table 1).

2) Main primary outcome

Post-extubation hypoxemia occurred in 52/344 (15 %) of patients extubated in the operating room versus 64/214 (30 %) of patients extubated in the recovery room (Figure 2, Table 2, p<0.001, OR 0.42 95%CI (0.28-0.63)).

After adjustment on gender, BMI, presence of OSA, difficult ventilation, ASA score, length of surgery, type of surgery, and center, post-extubation hypoxemia was still less frequent in patients extubated in the operating room in comparison to patients extubated in the recovery room (p<0.001, odds ratio OR 0.31 95%CI (0.18-0.52)).

3) Secondary outcomes

The secondary outcomes are presented in Table 2.

Importantly, the use of rescue oxygen therapy was lower in patients extubated in the operating room than in patients extubated in the recovery room (Figure 3, 10% vs 22%, p<0.001).

There was only one case of reintubation of a patient extubated in the recovery room. He presented an alveolar hypoventilation related to accidental morphine overdose after spinal anesthesia.

Use of sufentanil and cisatracurium were less frequent and sufentanil doses were lower in patients extubated in the operating room than in patients extubated in the recovery room (Table 2).

The time from the end of surgical procedure to the operating room exit was higher in patients extubated in the operating room than in patients extubated in the recovery room. On the contrary, the time from the end of surgical procedure to extubation and the time from the end of the surgical procedure to patient able to be transferred to the ward were lower in patients extubated in the operating room than in patients extubated in the recovery room (Table 2).

Patients extubated in the operating room had a lower residual neuromuscular blockade rate than patients extubated in the recovery room (Table 2, 0.8% vs 3.5%, p=0.042).

At Day-1 after surgery, need of oxygen was less frequent in patients extubated in the operating room than in patients extubated in the recovery room (Table 2, 14 % vs 30 %, p<0.001).

However, the rate of respiratory complications within Day-7 after surgery did not differ between patients extubated in the operating room and patients extubated in the recovery room (Table 2, 4% vs 6%, p=0.224).

4) Results of the matched cohort

One hundred and seventy-seven patients extubated in the operating room were matched with 177 patients extubated in the recovery room. The matching procedure was performed on gender, BMI, presence of OSA, difficult ventilation, ASA score, length of surgery, type of surgery and center.

Baseline characteristics of the matched cohort are reported in Table 3. Baseline characteristics were similar after matching.

Main and secondary outcomes of the matched cohort are shown in Table 4. After matching, post-extubation hypoxemia occurred in 16% (28/170) of patients extubated in the operating room compared to 32% (55/171) of patients extubated in the recovery room (Figure 2, Table 4, p<0.001, OR 0.42, 95%CI (0.25-0.70)).

The use of rescue oxygen therapy was lower in patients extubated in the operating room than in patients extubated in the recovery room (Figure 3, Table 4, 11% vs 23%, p < 0.001).

The time from the end of surgical procedure to the operating room exit was higher in patients extubated in the operating room than in patients extubated in the recovery room group (Table 4, Figure 4). On the contrary, the time from the end of surgical procedure to extubation and the time from the end of the surgical procedure to patient able to be transferred to the ward were lower in patients extubated in the operating room than in patients extubated in the recovery room (Table 4, Figure 4).

Need of oxygen at Day-1 after surgery in the matched cohort, and the rate of respiratory complications within Day-7 after surgery did not differ between patients extubated in the operating room and patients extubated in the recovery room (Table 4).

IV. DISCUSSION

In this study assessing the location of extubation after abdominal surgery, we reported that the proportion of post-extubation hypoxemia was decreased after extubation in the operating room when compared with extubation in the recovery room, in the overall cohort, after adjustment by multivariate analysis, and after propensity score matching (Figure 2).

Need for rescue oxygen therapy rescue was also less frequent after extubation in the operating room than extubation in the recovery room, before and after matching (Figure 3).

In both cohorts, before and after matching, the time from the end of surgical procedure to the operating room exit was higher in patients extubated in the operating room than in patients extubated in the recovery room group (Table 4, Figure 4). On the contrary, the time from the end of surgical procedure to extubation and the time from the end of the surgical procedure to patient able to be transferred to the ward were lower in patients extubated in the operating room than in patients extubated in the recovery room (Table 4, Figure 4).

To our knowledge, this is the first study aiming to assess the proportion of complications of extubation according to the place of extubation after abdominal surgery. In non-complex cardiac surgery patients, an operating room extubation protocol was investigated [START_REF] Totonchi | Feasibility of On-table Extubation After Cardiac Surgery with Cardiopulmonary Bypass: A Randomized Clinical Trial[END_REF]. Anesthesia protocols in the patients extubated in the operating room included a lower dose of induction and maintenance, short-acting drugs (especially opioids, sufentanil in this study), early reversal techniques (removing muscle relaxation and fast awakening), and maintenance of adequate anesthesia depth (using BIS monitoring). They found that early extubation in the operating room reduced the length of stay in the intensive care unit, when compared with extubation in the recovery room.

Studies have documented around 5% incidence of severe desaturation (SpO2<92%) in the period immediately following extubation after surgery [START_REF] Rostin | The association of early postoperative desaturation in the operating theatre with hospital discharge to a skilled nursing or long-term care facility[END_REF]. In our study, we chose a threshold of desaturation of 96% as most healthy patients physiologically have a baseline saturation of more than 96% [START_REF] Crapo | Arterial blood gas reference values for sea level and an altitude of 1,400 meters[END_REF]. Moreover, the patients systematically received prophylactic low flow nasal cannula oxygen therapy during 10 to 15 minutes after extubation.

The risks of transfer from operating room to recovery room were described more than thirty years ago [START_REF] Blair | Oxygen saturation during transfer from operating room to recovery after anaesthesia[END_REF]. Among 101 transferred patients included in this study [START_REF] Blair | Oxygen saturation during transfer from operating room to recovery after anaesthesia[END_REF], 29 experienced a lowest oxygen saturation < 91%. However, the patients were breathing room air during the transfer. Nowadays, patients transferred under invasive mechanical ventilation often receive oxygen through bag-valve ventilation. If no PEEP is applied, pulmonary atelectasis can occur, despite all the efforts made to prevent atelectases during surgery. The basic strategy is to allow the patient to breathe spontaneously and only help respiration if necessary, with intermittent manual assistance [START_REF] Jeong | Pressure Support versus Spontaneous Ventilation during Anesthetic Emergence-Effect on Postoperative Atelectasis: A Randomized Controlled Trial[END_REF]. It was reported that the incidence of post-operative atelectasis was lower in patients undergoing either laparoscopic colectomy or robot-assisted prostatectomy who received pressure support ventilation during emergence from general anesthesia compared to those receiving intermittent manual assistance [START_REF] Jeong | Pressure Support versus Spontaneous Ventilation during Anesthetic Emergence-Effect on Postoperative Atelectasis: A Randomized Controlled Trial[END_REF]. There is substantial evidence that atelectasis, in combination with alveolar hypoventilation and ventilation-perfusion mismatch, is the core mechanism responsible for postoperative hypoxemic events in the majority of patients [START_REF] Futier | Perioperative positive pressure ventilation: an integrated approach to improve pulmonary care[END_REF]. Many concomitant factors also must be considered, such as respiratory depression from the type and anatomical site of surgery altering lung mechanics, the consequences of hemodynamic impairment and the residual effects of anesthetic drugs, most notably residual neuromuscular blockade. The appropriate use of anesthetic and analgesic techniques, when combined with meticulous postoperative care, clearly influences pulmonary outcomes after surgery. It is worth noting that in the current study, sufentanil was more used in case of extubation in the recovery room than in the operating room (Tables 2 and4), which might also participate to the increased rate of post-extubation hypoxemia in the recovery room.

Another explanation of the differences observed between the two locations of extubation could be the availability of the medical team. In the operating room, the nurse anesthetist and/or the anesthesiologist have only one patient under their supervision. In the recovery room, on average in France, the nurse or nurse anesthetist have often more than 3 patients under their supervision [START_REF] Fletcher | A patient-based national survey on postoperative pain management in France reveals significant achievements and persistent challenges[END_REF]. This could lead to an extubation sometimes either too delayed, or too anticipated, explaining the higher rate of complications observed in recovery room (Figures 2 and3, Tables 2 and4).

As expected, patients extubated in the operating room were discharged less quickly from the operating room than patients extubated in the recovery room. On the contrary, patients extubated in the operating room were extubated faster after surgery and also ready to be discharged from the recovery room sooner. Their total stay in the anesthesia unit was therefore shortened. All these results were confirmed after propensity score matching analysis (Figure 4).

Noteworthily, the lower rate of postextubation hypoxemia and use of rescue oxygen therapy translated into lower need of oxygen at Day-1. However, this result has to be taken with caution as it was not confirmed in the matched cohort.

The current study has several strengths. First, it was adequately powered to find a difference between patients extubated in the operating room and patients extubated in the recovery room.

Moreover, it was a pragmatic study, performed in real-life setting. Results can therefore easily be transposed to daily clinical practice.

The current study has also several limitations. The observational design of the study can be considered as a limitation, as the baseline characteristics of patients extubated in the operating room differed from those of patients extubated in the recovery room. To limit this selection bias, we performed a multivariate analysis, taking into account potential known confounders, and also performed a propensity score matching, in order to perform a randomization a posteriori and obtain comparable groups at baseline. However, we cannot eliminate the presence of residual confounding.

V. Conclusion

After abdominal surgery, extubation in the operating room was associated with fewer postextubation hypoxemia and need of rescue oxygen therapy than extubation in the recovery room, after careful adjustment, in a prospective bicenter study. Further multicenter randomized controlled trials are needed to confirm these results. 

  a major issue in anesthesia, and is one of the main factors of morbidity and mortality after surgery[START_REF] Langeron | Difficult intubation and extubation in adult anaesthesia[END_REF].
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 4 Figure 4. Time from the end of surgical procedure to extubation, exit of operating and patient able to be transferred to the ward in patients extubated in the operating room and in patients extubated in the recovery room, after matching process.
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Abstract

Introduction : Airway control and especially extubation are important issues after surgery.

Abdominal surgery is at risk of atelectases and postoperative hypoxemia. The recent COVID-19 pandemic has led some institutions to change their practice, by favoring extubation in the operating room instead of in the recovery room. However, to date no study has compared the rate of complications of extubation according to the place of extubation after abdominal surgery.

The main hypothesis of this study was that the rate of post-extubation hypoxemia would be decreased after extubation in the operating room when compared with extubation in the recovery room, after abdominal surgery.

Methods : In this prospective observational study, patients were included after abdominal surgery in the University Hospitals of Montpellier and Clermont-Ferrand. The primary endpoint was immediate post-extubation hypoxemia, defined as a peripheral oxygen saturation (SpO2)<96%. Secondary endpoints included time from the end of the surgical procedure to patient able to be transferred to the ward. Patients extubated in the operating room were compared with patients extubated in the recovery room, before and after matching using a propensity score. Results : A total of 586 patients were included and analyzed. After extubation in the operating room, 52/344 patients (15%) experienced post-extubation hypoxemia, when compared with 64/214 patients (30%) after extubation in the recovery room (p<0.001, odds ratio OR 0.42 95%confidence interval(CI) 0.28-0.63)). After matching, the rate of post-extubation hypoxemia was still lower in the operating room group (28/170 (16%)) when compared with recovery room (55/171 (32%), p<0.001, OR 0.42 95%CI (0.25-0.70). Before and after matching, time from the end of the surgical procedure to patient able to be transferred to the ward was significantly lower in patients extubated in the operating room when compared with patients extubated in the recovery room.

Conclusion: After abdominal surgery, extubation in the operating room was associated with fewer post-extubation hypoxemia than extubation in the recovery room, after careful adjustment. 
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