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Postoperative pulmonary complications  
Risk factors 
Anesthetic factors Surgery  factors Patient factors 

Anasthesio-induced atelectasis Vascular surgeries Age >65 and <6 ys 

Positive fluid balance Thoracic surgery (one lung ventilation) ASA≥3 

Blood tranfusion 4 units or more Upper abdominal surgery COPD 

Ventilatory settings (VT/Pplateau) Neurosurgery OSAS 

General anesthesia Orofacial and neck surgery Preoperative Sp02 

Use of nasogastric tube Emergency surgery CHF 

Need for postoperative ventilation Reoperation Respiratory infection within a month 

Long-acting muscle relaxants Surgeries 3hr or more Functional  dependency 

Intravenous vs inhalation anesthesia Open vs laparoscopic Smoker 

Mask vs endotracheal tube Family history of asthma/atopy 

Alcohol abuse 

PH 

Weight loss>10% 

Albumin <3.5g/dl 

Hb<10g/dl  

Impaired sensorium 

Abnormal chest x-ray 

BMI >27kg/m2 



Postoperative pulmonary complications  
Surgery factors 

Canet J et al, Curr Opin Anesthesiol, 2013 



Postoperative pulmonary complications  
Incidence-Mortality 

• Risk incidence >20% in high risk procedures 

 

• 19-59%  after thoracic surgery 

 

• 16-20%  after upper abdominal surgery 

 

• 0-5% after lower abdominal surgery 

 

• Postoperative pulmonary complications mortality 10-25% 

 

 Sachdev J G et al, Surg Clin N Am, 2012 

Canet J et al, Curr Opin Anesthesiol, 2013 
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Altered respiratory 
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V/Q mismatch 
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Respiratory failure 

Tusman G et al, Curr Opin Anesthesiol, 2012 



FRC 
Clung 

Raw 

Loss of tone 
Smaller volume 

Reduced airway dimensions 

Airway closure 
Atelectasis 

Hedensternia G, Acta Anesthesiol Scan, 2012 

Awakeness 

Anesthetized 

Postoperative respiratory failure 
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Lindberg P et al, Acta Anesthesiol Scan, 1992 

Postoperative respiratory failure 



                            Reber A et, Anaesthesia, 1998 
Hedensternia G et al, Compr Physiolody, 2012 

Postoperative respiratory failure 
Lung mechanics 



Postoperative respiratory failure 
V/Q relationship 

Tokics L et al, J Appl Physiol, 1996 

Supine + Anesthesia 



Tokics L et al, J Appl Physiol, 1996 
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Tokics L et al, J Appl Physiol, 1996 
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V/Q relationship 
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Duggan M et al, Anesthesiology, 2005 

IV or inhalation anesthesia 
Length of surgery 
Type of surgery 
Position of patient 
Age  
Body habitus 
Lung disease 
Surgical factors 

Increased FiO2 
Low V/Q 

Anesthetic agents 
Duration of surgery 
Decreased tidal volume 

Compression 

Gas Absorption 

Impaired Surfactant 

ATELECTASIS 

Postoperative respiratory failure 
Atelectasis 



Dantzker DR et al, J Appl Physiol, 1975 

Postoperative respiratory failure 
Absorption atelectasis 



Sasaki N et al, Anesthesiology, 2013 
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Sasaki N et al, Anesthesiology, 2013 

Postoperative respiratory failure 
Muscle function 

Ventilation Induced Diaphragmatic Dysfunction 



Postoperative respiratory failure 
ARDS 

Gajic C et al, Am J Respir Crit Car Med, 2011 

• 1/3 pts with ARDS (mild-moderate) post-surgery 

 

 

• Mean incidence after high risk procedures 5-7% 

 

https://www.google.gr/url?sa=i&url=https://www.daviddarling.info/encyclopedia/A/acute_respiratory_distress_syndrome.html&psig=AOvVaw1i-h7wihP5mGaTFTHdNYZs&ust=1576171865490000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLiY7vSPruYCFQAAAAAdAAAAABAD


Canet J et al, Curr Opin Crit Care, 2014 
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Sprung J et al, Ventilatory strategies during anesthesia, Cambridge Press, 2010 

Biotrauma 
IL-1β,IL-6,IL-8, 

TNFa 

Atelectotrauma Barotrauma 
Volutrauma 

Postoperative respiratory failure 
VILI (Ventilation Induced Lung Injury) 



• ARDS 

 

• During or within 6 hrs of transfusion 

 

• Exclusion clinical diagnosis 

Postoperative respiratory failure 
TRALI (Transfusion Acute Lung Injury) 

Kleinman et al, Transfusion, 2010 
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Storch E et al, Blood, 2014 

Postoperative respiratory failure 
TRALI 
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Postoperative pulmonary complications 
Prevention - Intraoperative 
 

 

• Surgery parameters [thoracoscopic/laparoscopic procedure, duration] 

 

• Ventilatory parameters [accurate FiO2, avoid atelectotauma (PEEP, recruitment 
maneuvres), avoid varotrauma (lung-protective ventilation)] 

 

• Anesthetic parameters [neuroxial/regional/inhaled anesthesia, avoid overuse of 
opiates, reversal NM blockage agents] 

 

• Others parameters (fluids, transfusion) 

 

 

 

Canet J et al, Curr Opin Crit Care, 2014 



 
Postoperative pulmonary complications 
Prevention – Postoperative  
 

Methods to prevent 
postoperative pulmonary 

complications 

Early 
mobilization 

Adequate pain 
control 

(epidural/non 
opiates) 

Physiotherapy 

Non invasive 
ventilation 

(CPAP/BIPAP/ 
high flow nasal 

therapy) 

Pulmonary 
rehabilitation 

Thompson SL et al, Int Anesthesiol Clin, 2018 



Postoperative respiratory failure 
Oxygen therapy/Ventilatory Support 

CONVENTIONAL OXYGEN THERAPY 

HIGH FLOW NASAL THERAPY 

NON INVASIVE MECHANICAL VENTILATION 

INVASIVE 
MECHANICAL 
VENTILATION 
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Squadrone J et al, JAMA, 2005 



Jaber S et al, JAMA, 2016 

Reintubation 

Survival 



Heated, humified mixture of air 
and oxygen 

Postoperative respiratory failure 
High flow nasal therapy (HFNT) 
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Coligher E et al, AJRCCM, 2017 



Postoperative respiratory failure 
HFNT 

Favours HFNT Favours COT 

Reintubation rate 

p<0.0001 

Ju Z et al, Open BMJ, 2019 



Postoperative pulmonary 
complications 

Favours HFNT Favours COT 

Postoperative respiratory failure 
HFNT 

Favours HFNT Favours COT 

Hospital mortality 

p = 0.21 

p = 0.14 

Ju Z et al, Open BMJ, 2019 



Postoperative respiratory failure 
HFNT 

Not inferiority 

Patients after cardiothoracic  
surgery  with hypoxemia 

Stephan F et al, JAMA, 2017 
BIPOP study group 

Patients after abdominal 
surgery  without hypoxemia 

Futier et al, Crit Care Med, 2016 
OPERA study  
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Respiratory Failure Postoperative respiratory 
failure 

ARDS 
TRALI 

• VAP/HAP 
 
• Incidence 0.7-27% in general surgery 
 
• Risk factors: smoking, age>65, severe COPD, 
nasogastric tube, diabetes, hypoalbuminemia, 
transfusion 
 
• Mortality up to 40% 

Chughtai M et al, J Clin Med Res, 2017 



Postoperative pulmonary complications  
 

Respiratory Failure Postoperative respiratory 
failure 

Exacerbation of 
preexisting disease 



Postoperative pulmonary embolism 
Thromboprophylaxis 

• Increased thrombotic risk for the first 12 weeks after surgery (especially in women) 

 

• Thromboprophylaxis at least 10-14 days after surgery 

 

• High risk patients for VTE extensive duration for 4 weeks 

 

• Extending for up to 5 weeks in orthopedic surgery patients 

Quyatt J et al, ACCP Guidelines, Chest, 2012 
                           Sweetland S et al, BMJ, 2009 
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High risk for VTE  
Caprini score ≥ 5 

 
Quyatt J et al, ACCP Guidelines, Chest, 2012 
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• Management dilemma – risk of thrombolysis? 

 

• Recent surgery relative contraindication (except brain or spinal surgery, trauma) 

 

• Major bleeding >50%  within 1 week 

 

• Major bleeding 20% in 1-2 weeks 

 

• Significantly reduced bleeding risk 2 weeks after surgery 

 

 

 

Postoperative pulmonary embolism 
Treatment 

Quyatt J et al, ACCP Guidelines, Chest, 2012 
                                 Condliffe R, Thorax, 2014 
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       Thank you ! 



Postoperative respiratory failure 
V/Q relationship 



High risk patients 
 
APACHE>12 
Age>65 
HF 
COPD 
BMI>30 
>2 cormobidities 
Difficult weaning 
MV>7days 
Airway patency 
Deal of secretions 

Hernandez G, JAMA, 2016 

Hernandez G, JAMA, 2016 



Low risk 

p= 0.04 

High risk 
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Post-extubation respiratory failure 

Hernandez G, JAMA, 2016 Hernandez G, JAMA, 2016 



 


