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Background: Fast-track following cardiac surgery is a complex intervention involving several components of care during cardiac anesthesia and in the postoperative period, with the ultimate aim of early extubation after surgery, to help in reducing postoperative complications, to reduce length of stay in the intensive care unit and in the hospital. The Society of Thoracic Surgeons uses a 6-hour benchmark for early extubation.

Methods: A multidisciplinary extubation protocol was created. The protocol was applied to all elective cardiac surgery patients in the group. The study is both retrospective and prospective. The number of the patients enrolled is 100. Additional primary and secondary outcomes were measured. Patients were excluded if they experienced events that contraindicated application of the protocol. All statistical analysis was performed using STATA 12.0 (StataCorp, College Station, TX). Descriptive analysis was performed using Student's t-tests.

Results: Median extubation time was reduced by 35%. Intensive care unit was reduced from 2 to 1 day. Reintubation rate was similar and nonsignificant in both groups. The rate of ventilator associated pneumonia was reduced. Those with longer intubation durations had a higher STS-predicted risk of morbidity and mortality.

Conclusion: Extubation within 6 hours as compared to conventional extubation practices has been linked to reductions in infectious complications, renal failure, stroke, ICU readmission, reintubation, and operative mortality. Initiatives to reduce ventilator time after surgery have made a substantive effect on cardiac surgery outcomes. It is safe, effective and cost beneficial in both coronary and valvular patients.
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Introduction

Patients undergoing heart surgery experience a sprectrum of pulmonary dysfunction following heart surgery. The lungs become atelectatic during bypass and become edematous as a result of fluid shifts and the inflammatory response provoked by the bypass circuit. Stable patients with a normal mental status can often be extubated in the operating room or within a few hours following arrival in the intensive care unit. Once an arterial blood gas has confirmed adequate oxygenation and ventilation, pulse oximetry and monitoring of minute ventilation or end tidal CO2 can guide extubation, often without the need for subsequent blood gases(1).
Prolonged mechanical ventilatory support is a source of significant morbidity and mortality. In general, every effort should be made to wean the patient from the ventilator. Minimizing barotrauma has been shown to improve outcomes both in patients with severe lung injury and in those with more normal lung function. Oversedation can cause hypotension, delirium, and prolonged intubation. Delayed extubation increases the risk of ventilator-acquired pneumonia, delays rehabilitation and increases cost(1).
The Society of Thoracic Surgeons (STS) promotes the use of extubation within 6 hours after cardiac surgery as a quality of care benchmark. A team-based approach would reduce time to extubation in such manner(2,7).

Methods

The fast track extubation protocol has been introduced in our cardiac surgery center since 2019 year. Our center is 11-bed ICU department. We studied  100 patients undergoing elective cardiac surgery. All postoperative patients are placed on volume control, synchronous intermittent mandatory ventilation with a set tidal volume of 8 mL/kg of ideal body weight, pressure support of 10 cm H2O, positive end-expiratory pressure of 5 cm H2O, and fraction of inspired oxygen of 1.0, which is then titrated for oxygen saturations of 96% or greater, using an existing care pathway. The decision to extubate must take into account the adequacy of oxygenation and ventilation on minimal ventilatory support as well as an estimate of the patient’s ability to manage secretions and protect his or her airway. Finally, an assessment of the patient’s ability to perform the work of breathing needs to be made.                                                                                                         
Exclusion criterias included ongoing post-oeprative bleeding >100ml per hour, poor left ventricular ejection fraction <30%, signs of post-operative cardiovascular dysfunction, hemodynamic instability with rising inotrope requirements, emergency cases, persistent metabolic acidosis, renal failure patients, prolonged cardiopulmonary bypass times >3 hours, surgery of the aorta.
The primary outcome measure was time taken to extubate a patient after arrival to the ICU. Mean or median was calculated for continuous variables with standard deviation or interquartile range, reported when appropriate. For continuous outcomes, unpaired Student’s t test was used to assess for differences in parametric and nonparametric data, respectively. For categorical variables, odds ratios and their 95% confidence intervals were reported, and differences were assessed using Fisher’s exact test. All statistical analysis was performed using STATA 12.0 (StataCorp, College Station,TX).                                                                                                             
Operative mortality, defined by the STS as death, regardless of cause, occurring within 30 days or
during the same hospitalization as the index operation, was a primary outcome of interest. Secondary outcomes included a prolonged hospital length of stay (PLOS), defined by the STS as greater than 14 days, and reintubation during the postoperative hospitalization. 


Results

A total of 54 patients were extubated beyond the 6 hour extubation interval and 46 patients were extubated according the fast extubation protocol. No mortality was seen in the both study groups. The median extubation time was lower by 35% in the fast tract extubation group, 503 minutes versus 326 minutes (p<0.001). The icu length of stay was reduced from 2 to 1 days (p<0.001). The reintubation rate was unaffected, with one reintubation in both groups. The ventilator associated pneumonia was 0 in the fast tract protocol group and 2 in the control group (p<0.001).


Chart 1. Number of patients enrolled


	Variable
	Control group
	Fast tract protocol group
	P Values

	Median extubation time (minutes)
	503 (366, 756)
	326 (256,352)
	<0.001

	ICU length of stay (days)
	2 (1,6)
	1 (1,2)
	<0.001

	Reintubation rate
	1
	1
	0.1

	Ventilator associated pneumonia
	2
	0
	<0.001


Table 1. Results
	


Chart 2. Median extubation time



Discussion

Prolonged intubation after cardiac surgery is associated with substantial morbidity and mortality in the early postoperative period. Shorter intubation periods have been linked to a reduced risk of adverse outcomes and lower health care costs(3,4,5).
In systematic review of the safety and eIectiveness of fast tract extubation in 10 trials (Myles 2003), the fast tract group spent less time in ICU (-5.4 hours, 95% CI -10.5 to -0.3) than the conventional group given opioid-based anaesthesia. However, investigators reported no significant reduction in hospital stay (-0.61 days, 95% CI -1.51 to 0.28). Risk of mortality was similar between fast track (1.2%) and conventional care (2.7%) groups (RR 0.51, 95% CI 0.23 to 1.13) (Myles 2003)(2). A meta-regression of randomized clinical trials of fasttrack treatment in cardiac patients showed that the introduction of an early extubation protocol was an independent predictor of decreased ICU stay and hospital stay (van Mastrigt 2006b)(2).                                                               
In the last Cochrane review update of 25 trials (n = 4118) (Zhu 2012), no differences were found in risk of mortality within the first year after surgery between low-dose and high-dose opioid-based general anaesthesia groups (RR 0.58, 95% CI 0.28 to 1.18), and between early extubation protocol versus usual care groups (RR 0.84, 95% CI 0.40 to 1.75). There were no significant differences between low-dose and high-dose opioid-based anaesthesia groups for the following postoperative complications: myocardial infarction (RR 0.98, 95% CI 0.48 to 1.99), reintubation (RR 1.77, 95% CI 0.38 to 8.27), acute renal failure (RR 1.19, 95% CI 0.33 to 4.33), major bleeding (RR
0.48, 95% CI 0.16 to 1.44) and stroke (RR 1.17, 95% CI 0.36 to 3.78). Comparison with usual care revealed no significant differences in risk of the following postoperative complications associated with a time-directed extubation protocol: myocardial infarction (RR 0.94, 95% CI 0.55 to 1.60), reintubation (RR 1.91, 95% CI 0.90 to 4.07), acute renal failure (RR 0.77, 95% CI 0.19 to 3.10), major bleeding (RR 0.80, 95% CI 0.45 to 1.44), stroke (RR 0.87, 95% CI 0.31 to 2.46), major sepsis (RR 1.25, 95% CI 0.08 to 19.75) and wound infection (RR 0.67, 95% CI 0.25 to 1.83). Although levels of heterogeneity were high, both low-dose opioid anaesthesia and use of time directed extubation protocols were associated with reductions in time to extubation (3.0 to 10.5 hours) and in length of stay in the intensive care unit (0.4 to 8.7 hours). However, these fast-track
care interventions were not associated with reductions in total length of stay in the hospital. One high-quality cost-effectiveness analysis conducted in a randomized controlled trial showed that
early extubation was likely to be cost-effective(2,8).
One of the strategies for reducing postoperative pneumonia is implementation of fast track extubation protocol(6).
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