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Post-Operative Mechanical Ventilation and Extubation in General and Neurosurgical Patients 

1. 2. 3. Identify key considerations for post-operative mechanical ventilation

Describe strategies for safe extubation in general and neurosurgical patients

Apply best practices to optimize post-operative respiratory outcomes
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No ventilation !

Best postoperative ventilation ?



312.9 million surgical interventions 

(95% CI 266.2ï359.5) in 2012

(33.6% increase over 8 years)

Lancet 2015 Apr 27;385 Suppl 2:S11



EuSOS study

ÅHigh in-hospital mortality (overall 4%)

ÅHigh mortality in the surgical ward (10-

15%)

ÅAge, ASA score, cancer

ÅUpper abdominal, hepatobiliary, 

vascular, cardiac & thoracic surgery  

N=46539 patients (498 hospitals across 28 EU nations)

7 day cohort study in 2011



Mortality at 90-days

Low-Risk

N=187,941

High -Risk

N=121,312

Single complication 0.9% 5.0%

Multiple complications 4.3% 13.0%

Major complications 17.5% 32.7%

Data from the Veterans Affairs Surgical Quality Improvement Program (2011-2016)

N=699,002 patients

Complication rates :  3.0%, 6.1%, and 18.3% for outpatient, low-risk inpatient, and high-risk inpatient surgery

Primary outcome: overall survival

Rates of (A) all and (B) major postoperative complications stratified by surgical setting

Association Between Postoperative Complications and Long -term Survival after Noncardiac Surgery among Veterans

Jorge I. Portuondo MD1,2; Kamal MF Itani MD3,4,5; Nader N. Massarweh MD MPH1,2,6



Association Between Postoperative Complications and Long -term Survival after Noncardiac Surgery among Veterans

Jorge I. Portuondo MD1,2; Kamal MF Itani MD3,4,5; Nader N. Massarweh MD MPH1,2,6

Outpatient Low -Risk Inpatient High-Risk Inpatient 

Complication Type Hazard Ratio [95% CI] 

Bleeding 1.33 (0.61 ï 2.90) 1.58 (1.14 ï 2.20) 1.07 (0.86 ï 1.34) 

Pulmonary 1.52 (1.33 ï 1.73) 1.52 (1.34 ï 1.71) 1.25 (1.17 ï 1.34) 

Renal failure 1.79 (1.04 ï 3.09) 1.82 (1.16 ï 2.96) 1.17 (0.90 ï 1.53) 

Cardiac 1.79 (1.34 ï 2.41) 1.12 (0.88 ï 1.45) 1.27 (1.04 ï 1.56)

CNS 1.22 (0.89 ï 1.68) 1.44 (1.09 ï 1.96) 1.25 (0.94 ï 1.66) 

Sepsis 1.43 (1.06 ï 1.92) 1.65 (1.29 ï 2.08) 1.31 (1.15 ï 1.51) 

C. difficile colitis 1.44 (1.06 ï 2.30) 1.69 (1.37 ï 2.13) 1.27 (1.12 ï 1.44) 

Table 3 Operative setting, specific complications, and risk of death 

Ann Surg 2021 Jan 15.  Online ahead of print.

Data from the Veterans Affairs Surgical Quality Improvement Program (2011-2016)

N=699,002 patients

Complication rates :  3.0%, 6.1%, and 18.3% for outpatient, low-risk inpatient, and high-risk inpatient surgery



Determinants of Long -Term Survival After Major Surgery

and the Adverse Effect of Postoperative Complications
Shukri F. Khuri, MD,*Àÿ William G. Henderson, PhD,§ Ralph G. DePalma, MD,¶ Cecilia Mosca, MSPH,§ Nancy A. Healey, BS,* Dharam J. Kumbhani, MD, SM,* and the Participants in the VA National Surgical Quality Improvement Program

Patients with no complications

Patients with 1 or more 30-day complications Khuri SF et al. Ann Surg  2005;242: 326ï343

All patients Pulmonary complications

The occurrence of a 30 -day postoperative complication is more important than preoperative 

patient risk and intraoperative factors in determining the survival after major surgery

Median survival reduced by 87%

National Surgical Quality Improvement Program (NSQIP) database

N=105,951 patients between 1991 and 1999



How to manage ?





VT 6 + PEEP 6 + RM/30min



Optimizing ventilator settings

Tidal Volume: 6 to 8 ml/kg PBW

Higher vs lower PEEP level: 6 to 8 cmH2O (Titration)

Recruitment maneuver: Most of the time  

Plateau pressure: Lowest as possible

Driving pressure: Lowest as possible

FiO2: Lowest as possible
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How to move on?



Sedation ASAP



surgical patients 



NMBA ?



TOF : T4/T1> O.9





Analgesia ?



Regional anesthesia



Brain injured patients ?



Anesthesiology 2017

3 ICU
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FOUR Score







Score



Score





Weaning TBi or Neurosurgical patients 

Airway >>> Consciousness



after extubation ?





HFNO ?








