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Introduction 
        Pneumonectomy or surgical removal of an entire lung, as 
well as, lobectomy are performed most frequently for 
management of bronchogenic carcinoma (Shields et al.,2005). 

 

         It may rarely be performed for pulmonary metastases or 
for a variety of benign diseases, such as inflammatory lung 
disease, traumatic lung injury, congenital lung disease, and 
bronchial obstruction with a destroyed lung (Shields et 
al.,2005). 

        Major lung resection causes anatomical and physiological 
changes with affection of lung function and consequently lung 
volumes. (Kopec et al.,1998). 

        Postoperative complications after pneumonectomy are 
relatively frequent and significant, including cardiovascular, 
respiratory, pleural, gastrointestinal and other non specific 
complications based on the timing of occurrence and the 
factors that affect their incidence (Ferretti et al., 2009). 

 

       A number of potential complications that involve the 
respiratory system, as post-pneumonectomy pulmonary edema 
with incidence ranging between 4% and 7% and evidence 
indicates that prevention is the most important therapeutic 
measure. Patients tend to have greater risk of pneumonia after 
thoracotomy, but few studies have provided a high level of 
evidence for the usefulness of antibiotic prophylaxis in chest 
surgery (Izquierdo et al., 2005). 
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       Pleural space complications such as significant bleeding, 
empyema, bronchopleural fistula, esophagopleural fistula and 
pneumothorax are common  (Wolfe and Lewis., 2002). 
 
       A number of complications involving the cardiovascular 
system, as  postoperative arrhythmias (most common is 
supraventricular arrhythmias) which increase mortality, 
although evidence does not suggest a need for systematic 
prophylactic treatment of patients who will undergo lung 
resection (Izquierdo et al., 2005). 

       Complications after pneumonectomy require a unique 

approach to management, and mortality can be minimized by 
early detection and aggressive treatment (Sugarbaker et 
al.,2004). 
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Aim of the Work 
 
           The aim of the work is to highlight the postoperative 
complications after pneumonectomy, their detection and 
management. 
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Anatomy And Physiology Of The 
Respiratory System 

  The primary function of the respiratory system is gas 
exchange of oxygen and carbon dioxide which is done by the 
lungs (Ganong, 1991).  

Anatomy of the respiratory system: 

  The respiratory system can be divided into an upper 
respiratory tract (conducting zone) and a lower respiratory 
tract (respiratory zone)as shown in Fig.(1). 

 
Fig.(1): Components of respiratory system. 

                                     (Widmaier et al., 2005) 



Respiratory Physiology And Anatomy 

5 

Upper respiratory tract/conducting zone: 

  The upper respiratory tract begins with the nares 
(nostrils) of the nose, which open into the nasopharynx. The 
primary functions of the nasal passages are to filter, warm, 
moisten, and provide resonance in speech. The nasopharnyx 
opens into the oropharynx, then air entering the oropharynx 
passes into the laryngopharynx,the larynx, down into the 
trachea (Widmaier et al., 2005). 

Lower respiratory tract/respiratory zone: 
  The trachea divides at the level of the carina into the 
right and left main bronchi one to each lung. Each bronchus is 
divided into: Primary, secondary, and tertiary divisions. In 
total, the bronchi divide 16 times into even smaller 
bronchioles. 

 The bronchioles lead to the respiratory zone of the 
lungs, which consists of respiratory bronchioles, alveolar 
ducts, and the alveoli, the multi-lobulated sacs in which most 
of the gas exchange occurs (Widmaier et al., 2005). 

    The alveolar surface is lined with different types of cells 
which are: 
  Type I pneumocyte: Also called small alveolar cell or 
alveolar type I cell. It is the major cell type lining the alveolar 
surfaces. These cells represent only 40% of the alveolar lining 
cells,but are spread so thinly that they cover about 90 to 95% 
of the surface. These cells are connected to one another by 
tight junctions. Gaseous exchange takes place through the type 
I cells.  

Type II pneumocyte: It is the other major alveolar 
cell(also called the great alveolar cell because of its size, 
granular pneumocytes, alveolar type II). 
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Though they constitute 60% of the cells lining the 
alveoli, they form only 5-10% of the surface. Type II 
pneumocytes serve two important functions: 
(i)  They serve as stem cells for themselves and the type I 

cells. i.e. they possess proliferative power and may 
replace damaged types of cells. 

(ii)  They secrete a fluid which acts as a surfactant by 
reducing surface tension, and thereby prevents the 
collapse of the alveoli during expiration  (Baritussio et 
al., 1994). 

 Alveolar Macrophages:(dust cells) The alveolar 
macrophages are derived from monocytes that exit the blood 
vessels in the lungs. The resident alveolar macrophages can 
undergo limited mitoses to form additional macrophages. 

Pulmonary surfactant:   
Pulmonary surfactant is a surface-active lipoprotein 

complex (phospholipoprotein) formed by type II alveolar cells. 
The proteins and lipids that surfactant comprises have both a 
hydrophilic region and a hydrophobic region. The main lipid 
component of surfactant is dipalmitoylphosphatidylcholine 
(DPPC) (Hills and Brian,1999). 

 Function of surfactant: 
 Pulmonary surfactant reduces surface tension inside the 
aleovli which leads to: 
- Increase pulmonary compliance.  
- Prevent atelectasis (collapse of the lung) at the end of 

expiration.  
- Facilitate recruitment of collapsed airways (Hills and 

Brian,1999). 

 


