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Abstract 

Background: Interventions aimed at decreasing pulmonary 

dysfunction associated with general anesthesia should begin 

prior to the operation and continue through the perioperative 

and postoperative periods. These interventions should be 

carried out regardless of the risk of the development of PPCs 

as Smoking cessation, Optimization of chronic lung 

conditions. Lung expansion, deep breathing and coughing, 

and incentive spirometry are best taught to the patient before 

surgery and are useful for postoperative reduction of 

atelectasis. Aim of the Work: This work aimed at 

highlighting the pulmonary dysfunction after cardiac surgery, 

its outcomes and management of these complications. 

Conclusion: Protective ventilation strategies can reduce the 

incidence of atelectasis (which still remains one of the 

principal causes of PDD) and pulmonary infections in 

surgical patients. 

 

Key words:  Pulmonary dysfunction, postoperative pulmonary 

complications, cardiac surgery, outcomes 
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Introduction 

ostoperative pulmonary dysfunction (PPD) is a quite 

common complication after cardiac surgery, 40% of 

patients re-admitted into intensive care units (ICU) present 

with respiratory failure and the adequate therapeutic 

management that might reduce its incidence is still unknown 

(Piotto et al., 2012).  

Post-operative pulmonary dysfunction in patients 

undergoing cardiopulmonary bypass (CPB) is a significant 

clinical problem and has long been recognized by cardiac 

surgeons, anesthetists, and intensive-care physicians. The 

disturbance may be manifested as conditions ranging from 

subclinical functional changes in most patients to full-blown 

ARDS (Messent et al., 2013). 

To prevent or reduce the incidence of PPDs, there 

must be an understanding of patient conditions that increase 

the risk of developing PPDs and of effective interventions 

available to reduce the impact of pre-existing patient’s 

conditions on the subsequent development of PPDs. Patient-

related risk factors for PPDs include patient’s general health, 

nutritional, neurological, fluid, immune status, obesity, 

underlying chronic respiratory disease, history of cigarette 

P 
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smoking, emergency surgery, and perhaps advanced age 

(Pedersen et al., 2011).  

There are many factors involved in cardiac surgery 

that affect pulmonary function and play an important role in 

this inflammatory response including extracorporeal 

circulation (ECC), the surgical intervention and injuries due 

to ischemia-reperfusion. Ventilation-induced lung injury with 

pulmonary inflammation results from both mechanical and 

biological trauma (Garcia- Delgado et al., 2014).  

Pulmonary dysfunction clinical manifestations include 

pleural effusion, atelectasis, postoperative hypoxemia without 

clinical symptoms and acute respiratory distress syndrome 

(ARDS) which have low incidence. Furthermore, cardiac 

surgery produces a whole body inflammatory response that has 

been highly related with lung injury. This systemic 

inflammatory response is associated with anomalies in gas 

exchange such as, an increased pulmonary shunt fraction 

increased pulmonary vascular resistance (Taggart, 2012). 

Early extubation (less than 6–8h) after cardiac surgery 

has been shown to reduce complications in the postoperative 

period, as well as decrease in intensive care unit (ICU) stay 

and costs. Noninvasive mechanical ventilation (NIV) should 

be applied to prevent acute respiratory failure (ARF) in 
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patients at high risk of developing it and preventive use of 

NIV or continuous positive airway pressure (CPAP) has 

demonstrated to reduce respiratory work and improve gas 

exchange oxygenation and alveolar ventilation and it could 

also be used to wean patients from mechanical ventilation 

(Camp et al., 2009).  
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Aim of the Work 

his work aimed at highlighting the pulmonary 

dysfunction after cardiac surgery, its outcomes and 

management of these complications. 

T 
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Chapter One 
Pathophysiology of Pulmonary 

Dysfunction after Cardiac Surgery 

ost-operative pulmonary dysfunction (PPD) after cardiac 

surgery is a significant clinical problem that contributes to 

morbidity and mortality and increases hospitalization stay. its 

manifestations ranges from subclinical functional changes in 

most patients to full-blown acute respiratory distress syndrome 

(ARDS), The mortality rate associated with ARDS is (50%-

90%). It seems to be related to the development of a systemic 

inflammatory response with a subsequent pulmonary 

inflammation, many factors have been described to contribute 

to this inflammatory response (Piotto et al., 2012).  

In the literature, the terms dysfunction and complication 

are frequently used interchangeably. It was found that 

maintenance that a distinction between pulmonary dysfunction 

and pulmonary complications is necessary. PPD refers to 

expected alterations in pulmonary function such as increased 

work of breathing, shallow respiration, ineffective cough, and 

hypoxemia. The diagnosis of post-operative pulmonary 

complication (PPC) requires symptomatic pulmonary 

dysfunction and associated clinical findings, such as atelectasis, 

that meet the specified criteria of a particular diagnosis. For 

most patients, some degree of PPD is an inevitable 

consequence of cardiac surgery (Rock et al., 2003). 

P 
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I. Patient-related risk factors: 

1. Age 

Increasing age results in decreased elastic recoil of the 

lung parenchyma, decreased chest wall compliance, and 

decreased alveolar surface area, leading to decreased vital 

capacity, increased residual volume, and worsening ventilation 

perfusion matching. Respiratory muscle strength also decreases 

with age. Decreased pulmonary reserve, increased work of 

breathing, and increased sensitivity to respiratory depressants 

(Sprung et al., 2006).  

Advanced age is important risk factor, even after 

adjustment for comorbid conditions it showed that age was a 

significant risk predictor and was the second most commonly 

identified risk factor, Patients greater than 60 years of age are at 

increased risk for postoperative pneumonia, and respiratory 

failure (Semtana et al., 2006).  

2. Obesity 

Obesity (i.e., body mass index of >25 kg/m2) causes a 

reduction in lung volume, ventilation-perfusion mismatch 

and relative hypoxemia; which are accentuated after surgery. 

Obesity may be associated with restrictive lung disease, 

increased work of breathing, and alteration in closing 

volumes as well as potential for aspiration, and more 

frequent micro-atelectasis. In severe cases, obesity is 

associated with pulmonary hypertension, cor-pulmonale, and 


