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THE LUNG 





 NORMAL STRUCTURE OF THE LUNG 

 ANATOMY:  

 The normal adult right lung weighs 375 to 550 gm.  

 It is divided by two fissures into three lobes; the 
upper, middle and lower lobes.  

 The normal adult left lung weighs 325 to 450 gm. 

 It is divided by one fissure into two lobes, the upper 
and lower lobes, while the middle lobe is represented 
by the lingula.  

 The trachea is divided into right and left main 
bronchi which continue to divide and subdivide 
further, eventually terminating into the alveolar 
sacs. 



 The right main bronchus is more vertical so that 
aspirated foreign material tends to pass down to the 
right lung rather than to the left.  

 The trachea, major bronchi and their branching 
possess cartilage, smooth muscle and mucous glands 
in their walls. 

 The bronchioles have smooth muscle but lack the 
cartilage as well as the mucous glands. 

 Between the tracheal bifurcation and the smallest 
bronchi, about 8 divisions take place.  

 The bronchioles so formed further undergo 3 to 4 
divisions leading to the terminal bronchioles 
which are less than 2 mm in diameter.  

 



 The part of the lung tissue distal to a terminal 
bronchiole is called an acinus.  

 A cluster of about 5 acini supplied by terminal 
bronchioles and enclosed by visible fibrous septa is 
termed as the pulmonary lobule.  

 An acinus consists of 3 parts: 

1. Several (usually 3 to 5 generations) respiratory 
bronchioles originate from a terminal bronchiole. 

2. Each respiratory bronchiole divides into several  
alveolar ducts. 

3. Each alveolar duct opens into many alveolar sacs 
(alveoli) which are blind ends of the respiratory 
passages. 



 The lungs have double blood supply; oxygenated 
blood from the bronchial arteries and venous 
blood from the pulmonary arteries, and there is 
mixing of the blood to some extent.  

 In case of blockage of one side of circulation, the 
supply from the other can maintain the vitality of 
pulmonary parenchyma.  

 Pulmonary veins carry oxygenated blood to the left 
auricle of the heart. 

 Pulmonary arteries have both an internal and external 
elastic membrane, whereas pulmonary veins have a 
single outer  elastic layer.  

 The bronchial veins drain the blood supplied by the 
bronchial arteries.  



 

 Lymph vessels follow the bronchovascular structures 
and are found mainly beneath the pleura and in the 
septa, but not in alveolar walls. 

 The abundant intercommunicating lymphatics on 
the surface drain into the subpleural plexus.  

 The septal lymphatics drain to intrapulmonary, 
peribronchial , hilar, and tracheobronchial lymph 
nodes, that drain through the mediastinal lymph 
nodes, but sometimes also to the abdominal lymph 
nodes, which all  drain into the thoracic duct. 

 











 HISTOLOGY: 

 The two main components of lung parenchyma are 
the airways; bronchi & bronchioles, and the alveoli.  

 The main cell types of the bronchial–bronchiolar 
epithelium are basal cells, neuroendocrine 
(Kulchitsky-type) cells, ciliated cells, serous cells, 
Clara cells, and goblet cells.  

 The bronchi and their subdivisions up to 
bronchioles are lined by pseudostratified columnar 
ciliated epithelial cells,the respiratory epithelium, 
admixed with mucus-secreting goblet cells. 

 Goblet and ciliated cells decrease in number  as one 
approaches the terminal bronchioles, whereas the 
number of Clara cells increases proportionally.  

 

  

 



 

 The mucosa of the large bronchi contains numerous 
submucosal mucous glands, composed of both serous 
and mucous cells and are invested by a myoepithelial 
cell layer.  

 Small clusters of neuroendocrine (Kulchitsky-
type) cells located within the mucosa of the bronchi 
and bronchioles and sometimes also at the level of 
alveoli are referred to as neuroepithelial bodies.  

 They are the bronchial counterparts of argentaffin 
cells of the alimentary tract and their function is 
unknown. 

 

 



 The structure of bronchioles differs from that of 
bronchi and its subdivisions as well as from alveoli.  

 They are lined by a single layer of pseudostratified 
columnar ciliated epithelium but no mucus cells and 
hence, unlike the bronchi, contain no mucus secretion 
on the surface.  

 They contain some non-ciliated Clara cells which 
secrete protein rich in lysozyme and immunoglobulins 
but unlike the alveoli contain no surfactant. 

 Clara cells have secretory function and represent the 
main progenitor cells after bronchiolar injury.  

 

 

 



 The alveolar walls contain capillaries whose 
basement membrane fuses with that of the alveolar 
epithelium to constitute a single alveolar- capillary 
membrane;  the sites of exchange between the 
blood and air and have the following microscopic 
features: 

1. The capillary endothelium lines the 
anastomotic capillaries in the alveolar walls: 

 The capillary endothelium and the, alveolar lining 
epithelial cells are separated by the capillary 
basement membrane and some interstitial tissue.  



 

 The interstitial tissue consists of scanty amount 
of collagen, fibroblasts, fine elastic fibers, 
smooth muscle cells, few mast cells and 
mononuclear cells. 

2. The alveolar epithelium consists of 2 types of 
cells:  

A. Type I or membranous pneumocytes: are the 
most numerous covering about 95% of alveolar 
surface, while type II or granular pneumocytes 
project into the alveoli and are covered by 
microvilli.  



 

B. Type II pneumocytes : They produce 
surfactant rich in lecithin, and they are also 
the main proliferating component (reserve 
cells) after alveolar injury; when type I 
pneumocytes are injured, they essentially 
undergo compensatory hyperplasia.  

 The main functions of coating surfactant are 
to lower the surface tension of the alveolar 
lining cells and to maintain the stability of 
the alveoli. 



3. The alveolar macrophages belonging to 
mononuclear-phagocyte system are present either 
free in the alveolar spaces or are attached to the 
alveolar cells.  

4. The pores of Kohn are the sites of alveolar 
connections between the adjacent alveoli and allow 
the passage of bacteria and exudate. 

 The interstitium of the lung in adult city dwellers 
invariably contains variable amounts of anthracotic 
pigment (carbon), scattered birefringent silica 
crystals may also be found, a feature which, by itself, 
is not diagnostic of silicosis.  

 



 FUNCTIONS:  

 The primary functions of lungs is oxygenation of 
the blood and removal of carbon dioxide.  

 The respiratory tract is particularly exposed to 
infection as well as to the hazards of inhalation of 
pollutants from the inhaled air and cigarette smoke.  

 There exists a natural mechanism of filtering and 
clearing of such pollutants through respiratory 
epithelium, tracheo-bronchial lymphatics and 
alveolar macrophages.  

 Besides, the lungs are the only other organ after the 
heart through which all the blood of the body passes 
during circulation. 











DISEASES OF THE LUNG 



Congenital Anomalies of the Lung 
 Developmental defects of the lung include: 

1. Agenesis or hypoplasia of both lungs, one lung, or 
single lobes     

2. Tracheal and bronchial anomalies (atresia, stenosis, 
tracheo-esophageal fistula)     

3. Vascular anomalies     

4. Congenital lobar  over-inflation (emphysema)     

5. Foregut cysts     

6. Congenital pulmonary airway malformation     

7. Pulmonary sequestrations 



Pulmonary hypoplasia 
 Pulmonary hypoplasia is the defective development 

of both lungs (one may be more affected than the 
other) resulting in decreased weight, volume, and 
acini disproportional to the body weight and 
gestational age.  

 It is caused by a variety of abnormalities that 
compress the lung(s) or impede normal lung 
expansion in utero such as congenital diaphragmatic 
hernia and oligo-hydramnions. 



Cystic Diseases of the Lung 



Congenital cystic disease 
 Congenital cystic disease is a generic term for any 

cystic process of the lung thought to be already 
present at birth. 

 The condition is often over-diagnosed.  

 It can be simulated by various acquired processes, 
such as a healed abscess.  

 



 

 The absence of coal pigment in the cystic area has 
been used as a sign that the lesion is congenital but is 
not pathognomonic.  

 Morphologic types of congenital cystic disease include 
pulmonary sequestration, congenital lobar 
emphysema, bronchogenic cyst, congenital 
bronchiectasis, and cystic adenomatoid 
transformation. 

 A significant overlap exists between these entities, 
suggesting a common pathogenesis. 

 



Congenital lobar emphysema 
 Congenital lobar emphysema: 

 Congenital lobar hyperinflation occurs in young 
children.  

 It affects only one of the upper lobes or the right 
middle lobe of the lung.  

 Theories for its occurrence include mucosal folds, 
mucous plugs, and deficiencies in the bronchial 
cartilages.  

 



 

 The pathological change consists of massive over-
distention of the alveolar spaces, not accompanied by 
tissue destruction.  

 It is therefore not truly cystic or emphysematous 
process.  

 Severe compression of the other pulmonary lobes 
may result from this lesion.  

 



Cystic adenomatoid transformation 
 Cystic adenomatoid transformation: 

 It is characterized by the presence of various sized 
intercommunicating cysts lined by an ‘adenomatoid’ 
cuboidal-to-ciliated pseudostratified columnar 
epithelium.  

 It may be seen in association with bronchial atresia.  

 It usually presents with respiratory distress in 
neonates, but it has also been found in older children 
and in adults. 

 

 



 

 There are many morphologic varieties depending on 
the size and number of the cysts. 

 Solitary lesions usually involve a lower lobe.  

 Some of the patients have associated pulmonary or 
extrapulmonary anomalies.  

 Lobectomy is the treatment of choice. 

 An increased number of cases of mucinous 
bronchioloalveolar carcinoma have been reported in 
young patients with cystic adenomatoid 
transformation. 



Foregut cysts 
 Foregut cysts arise from an abnormal detachment of 

primitive foregut and are most often located in the 
hilum or middle mediastinum.  

 Depending on the wall structure, these cysts are 
classified as bronchogenic (most common), 
esophageal, or enteric.  

 A bronchogenic cyst is rarely connected to the 
tracheobronchial tree.  

 



 Microscopically: 

 The cyst is lined by ciliated pseudostratified 
columnar epithelium with squamous metaplasia 
occurring in areas of inflammation.  

 The wall contains bronchial glands, cartilage, and 
smooth muscle.  

 Surgical resection is curative. 

 



Acquired cystic lung diseases 
 Acquired cystic lung diseases result from emphysema 

or honeycombing.  

 The latter represents the end stage of interstitial 
pneumonia or other inflammatory diseases.  

 Lung cysts can also develop in the Ehlers–Danlos 
syndrome.  

 On occasion, unilateral multicystic lung disease presents 
as gelatinous vesicular or grape-like structures that 
resemble normal or molar placental tissue ‘placentoid 
bullous lesion’. 

 



Mesenchymal cystic hamartoma 
 Mesenchymal cystic hamartoma is a multifocal 

and bilateral lung lesion characterized by the 
formation of small (up to 1 cm) cysts lined by normal 
or metaplastic respiratory epithelium resting on 
cellular ‘cambium layer’ of mesenchymal cells. 

 It has been suggested that these cases represent the 
missing link between the higher forms of cystic 
adenomatoid transformation and the lower forms of 
pleuropulmonary blastoma.  

 



Bronchopulmonary Sequestration 
 Bronchopulmonary sequestration refers to the 

presence of discrete mass of lung tissue without 
normal connection to the airway system.  

 Blood supply to the sequestered area arises not from 
the pulmonary arteries but from the aorta or its 
branches.  

 



 

 Extralobar sequestrations are external to the lung 
and may be located anywhere in the thorax or 
mediastinum.  

 They most commonly come to attention in infants as 
abnormal mass lesions, and may be associated with 
other congenital anomalies.  

 Intralobar sequestrations occur within the lung 
substance usually in older children and are often 
associated with recurrent localized infection or 
bronchiectasis. 

 



Ehlers–Danlos syndromes (EDS) 

 Ehlers–Danlos syndromes (EDS) are a group of 
genetic connective tissue disorders.  

 Symptoms may include loose joints, stretchy skin, 
and abnormal scar formation.  

 These can be noticed at birth or in early childhood. 

 Complications may include aortic dissection, joint 
dislocations, scoliosis, chronic pain, or early 
osteoarthritis. 

 



Honeycomb lung 
 Honeycombing or "Honeycomb lung" is the 

radiological appearance seen with widespread fibrosis 
and is defined by the presence of small cystic spaces 
with irregularly thickened walls composed of fibrous 
tissue. 

 Dilated and thickened terminal and respiratory 
bronchioles produce cystic airspaces, giving 
honeycomb appearance on chest x-ray.  

 Honeycomb cysts often predominate in the peripheral 
and pleural/subpleural lung regions regardless of 
their cause. 
 



 

 Subpleural honeycomb cysts typically occur in 
several contiguous layers.  

 This finding can allow honeycombing to be 
distinguished from paraseptal emphysema in 
which subpleural cysts usually occur in a single 
layer. 

 





ACUTE LUNG DISEASES 



ACUTE LUNG INJURY 
 The term acute lung injury encompasses a spectrum of 

bilateral pulmonary damage (endothelial and 
epithelial), which can be initiated by numerous 
conditions.  

 Clinically, acute lung injury manifests as: 

1. Acute onset of dyspnea,  

2. Decreased arterial oxygen pressure (hypoxemia), and  

3. Development of bilateral pulmonary infiltrates on the 
chest radiograph,  

 All in the absence of clinical evidence of primary left-
sided heart failure. 



 Since the pulmonary infiltrates in acute lung injury 
are usually caused by damage to the alveolar capillary 
membrane, rather than by left-sided heart failure, 
such accumulations constitute an example of non-
cardiogenic pulmonary edema.  

 Acute lung injury can progress to the more severe 
acute respiratory distress syndrome. 

 



ACUTE RESPIRATORY DISTRESS SYNDROME 
(HYALINE MEMBRANE DISEASE) 

 Acute respiratory distress syndrome (ARDS) is a 
severe, life-threatening clinical syndrome of 
progressive respiratory insufficiency caused by diffuse 
alveolar capillary, epithelial. and interstitial tissue 
damage. 

 The usual course is characterized by rapid onset of 
life-threatening respiratory insufficiency, cyanosis, 
and severe arterial hypoxemia that is refractory to 
oxygen therapy and may progress to multisystem 
organ failure. 



 The histological manifestation of ARDS in the 
lungs is known as diffuse alveolar damage (DAD).  

 ARDS can occur in a multitude of clinical settings 
and is associated with either  direct injury to the lung 
or indirect injury in the setting of a systemic process. 

 ARDS exists in 2 forms: neonatal and adult type.  

 Both have the common morphological feature of 
formation of hyaline membrane in the alveoli and 
hence is also termed as hyaline membrane disease 
(HMD). 

 The two forms of ARDS have different clinical 
settings, response to treatment and consequences, 
etiology, pathogenesis but have similar morphology. 

 

 

 



Diffuse Alveolar Damage (DAD) 



Neonatal ARDS 
 Neonatal ARDS occurring in newborn infants 

begins with dyspnea within few hours after birth with 
tachypnoea, hypoxia and cyanosis. 

 In severe cases death may occur within few hours. 

 Etiology: 

 Neonatal ARDS is primarily initiated by hypoxia, 
either shortly before birth or immediately afterward.  

 It occurs in the following clinical settings: 

1. Preterm infants 

2. Infants born to diabetic mothers 

3. Delivery by caesarean section 

 



 

4. Infants born to mothers with previous premature 
infants 

5. Excessive sedation of the mother causing depression 
in the respiration of the infant 

6. Birth asphyxia from various causes such as coils of 
umbilical cord around the neck 

7. Male preponderance (1.5 to 2 times) over female 
babies due to early maturation of female lungs 

8. Finally, many cases of neonatal ARDS remain 
idiopathic. 

 



Pathogenesis of Neonatal ARDS 
 Entry of air into the alveoli is essential for formation 

of hyaline membrane i.e. dead born infants do not 
develop HMD). 

 The basic defect in neonatal ARDS is a deficiency of 
pulmonary surfactant, normally synthesized by type 
II alveolar cells.  

 The production of surfactant is normally increased 
shortly before birth but in prematurity and in 
neonatal hypoxia from any of the causes, its synthesis 
is decreased. 



 

 The main function of alveolar surfactant being 
lowering of alveolar surface tension. 

 Its deficiency leads to  increased alveolar surface 
tension which in turn causes atelectasis.  

 Atelectasis of the lungs results in hypoventilation, 
pulmonary hypoperfusion and ischemic damage to 
capillary endothelium.  

 This results in ischemic necrosis of the alveolo-
capillary wall, exudation of plasma proteins including 
fibrinogen into the alveoli and eventually formation 
of hyaline membrane on the alveolar surface 
containing largely fibrin. 

 



Adult ARDS 
 Etiology: 

 Adult ARDS may occur from the following causes: 

1. Shock due to sepsis, trauma, burns 

2. Diffuse pulmonary infections, chiefly viral 
pneumonia 

3. Pancreatitis 

4. Oxygen toxicity 

5. Inhalation of toxins and irritants e.g. smoke, war 
gases, nitrogen dioxide, metal fumes etc. 

 



 

6. Narcotic overdose 

7. Drugs e.g. salicylates, colchicine 

8. Aspiration pneumonitis 

9. Fat embolism 

10. Radiation 

 



 
Pathogenesis of Adult ARDS 

 The alveolar-capillary membrane is formed by two 
separate barriers: the microvascular endothelium and 
the alveolar  epithelium. 

 In ARDS, the integrity of this barrier is 
compromised by either endothelial or epithelial 
injury, or, more commonly, both.  

 The mechanism of acute injury depends upon the 
imbalance between pro-inflammatory and anti-
inflammatory cytokines: 



 

 Activated pulmonay macrophages release pro-
inflammatory cytokines such as IL8, IL1, and TNF, 
while macrophage inhibitory factor (MIF) helps to 
sustain inflammation in the alveoli.  

 The number of neutrophils in the alveoli is increased 
in acute injury.  

 Neutrophils on activation release products which 
cause active tissue injury e.g. proteases, platelet 
activating factor, oxidants and leukotrienes.  



 

 Besides the role of cytokines in acute injury, a few 
fibrogenic cytokines such as TGF-á and PDGF play a 
role in repair process by stimulation of proliferation 
of fibroblast and collagen.  

 In either  case, injury to the capillary endothelium 
leads to increased vascular permeability while injured 
pneumocytes, especially type 1, undergo necrosis.  

 The net effect of injury to both capillary endothelium 
and alveolar epithelium is interstitial and intra-
alveolar edema, congestion, fibrin deposition and 
formation of hyaline membranes.  

 

 



 As a result of coating of the alveoli with hyaline 
membranes, there is loss of surfactant causing 
collapse called ‘stiff lung’.  

 There is an attempt at regeneration of alveolar  cells 
by proliferation of type II alveolar  cells so as to 
increase the secretion of surfactant. 

 





Morphology of ARDS 

 Grossly:  

 In ARDS the lungs are normal in size.  

 They are characteristically stiff, congested, dark red, 
firm, heavy and airless so that they sink in water.  

 



 

 Microscopically: The important features are :  

 There is presence of collapsed alveoli (atelectasis) 
alternating with dilated alveoli. 

 Necrosis of alveolar epithelial cells and formation of 
characteristic eosinophilic hyaline membranes lining 
the respiratory bronchioles, alveolar ducts and the 
proximal alveoli.  

 The membrane is largely composed of -rich edema 
fluid admixed with remnants of necrotic epithelial 
cells.  

 



 Interstitial and intra-alveolar  edema, congestion and 
intra-alveolar hemorrhages. 

 Collections of neutrophils in the capillaries , and 
bronchopneumonia may supervene. 

 In the organizing stage, vigorous proliferation of type 
II pneumocytes occurs in an attempt to regenerate 
the alveolar lining.  

 Resolution is unusual; more commonly, there is 
organization of the fibrin exudates, with resultant 
intra-alveolar , and interstitial fibrosis obliterating 
alveolar spaces. 

 

 

 

 

 



Histological appearance of 
hyaline membrane disease: 
There are alternate areas of 
collapsed and dilated 
alveolar spaces, many of 
which are lined by 
eosinophilic hyaline 
membranes. 



HMD: Arrows  refers to hyaline membrane 



This is hyaline membrane disease due to prematurity and lack of 
surfactant production from type II pneumonocytes within the 
immature lung. 



Clinical Features & Consequences of ARDS  

 ARDS in both neonates and adults have the following 
consequences: 

1. Death: The mortality rate in neonatal ARDS is high 
(20 to 30%) and is still higher in babies under 1 kg 
of body weight.  

 The stiff lung in adult ARDS fails to respond to 
oxygen therapy and approximately 40-60% of 
patients develop the clinical syndrome of acute 
lung injury or ARDS within 72 hours of the 
initiating insult.  



 

2. Resolution:  

 Milder cases of neonatal ARDS recover with adequate 
oxygen therapy by ventilator-assist methods in a few 
days, while in adult ARDS control of the trigger 
which initiated it may result in resolution.  

 The hyaline membrane is liquefied by the 
neutrophils and macrophages and thus absorbed.  

 The cell debris in alveolar lumina are cleared by the 
macrophages and restore the normal aeration of the 
alveoli. 

 



3. Other sequelae:  

 Besides the two extremes, death and recovery, other 
long-term sequelae of ARDS are:  

A. Some cases of neonatal ARDS who recover may 
develop broncho-pulmonary dysplasia later on. 

B. In both neonatal and adult ARDS, there may be 
development of desquamative interstitial 
pneumonia (DIP) due to pneumocytes 
proliferation supervened with inflammation. 

C. Patients of adult ARDS who survive acute episodes 
may develop widespread interstitial fibrosis later 
and progress to diffuse fibrosing alveolitis 
(Hamman Rich syndrome). 

 



 

 Predictors of poor prognosis include advanced age, 
underlying bacteremia (sepsis), and the development 
of multisystem (especially cardiac, renal, or hepatic) 
failure. 

 Should the patient survive the acute stage, diffuse 
interstitial fibrosis may occur, with continued 
compromise of respiratory function.  

 However, in most patients who survive the acute insult 
and are spared the chronic sequelae, normal 
respiratory function returns within 6 to 12 months. 



BRONCHOPULMONARY DYSPLASIA 

 Bronchopulmonary dysplasia occurs as a 
complication in infants treated with oxygen and 
assisted ventilation for neonatal ARDS.  

 The toxicity of oxygen and barotrauma from high 
pressure of oxygen give rise to subacute or chronic 
fibrosing condition of the lungs termed 
bronchopulmonary dysplasia.  

 The condition is clinically characterized by 
persistence of respiratory distress for up to 3 to 6 
months.  



 

 Microscopically:  

 There is organization of hyaline membranes resulting 
in fibrous thickening of the alveolar walls, 
bronchiolitis, peribronchial fibrosis, and emphysema 
due to alveolar dilatation.  

 Many bronchioles show squamous metaplasia. 

 



Desquamative Interstitial Pneumonia (DIP) 

 It is characterized by a filling of the alveolar spaces by 
large mononuclear cells, associated with relatively 
minor interstitial changes.  

 Ultrastructurally, the desquamated cells have 
features of macrophages rather than of granular 
pneumocytes, although hyperplasia of the latter is 
present in the alveolar wall.  

 



 Necrosis, hyaline membranes, and fibrin are absent.  

 Radiographically, a ground-glass type of opacification 
is seen bilaterally in the periphery of the lung bases.  

 Most cases are seen in adults, but pediatric cases also 
have been reported.  

 There is good response to steroids. 



Desquamative Interstitial Pneumonia (DIP) 



Desquamative Interstitial Pneumonia (DIP) 



Desquamative Interstitial Pneumonia (DIP) 



Acute interstitial pneumonitis, diffuse fibrosing 
alveolitis or Hamman–Rich syndrome 

 Diffuse fibrosing alveolitis, acute interstitial 
pneumonitis, or Hamman–Rich syndrome is a 
rare, severe lung disease that usually affects otherwise 
healthy individuals.  

 There is no known cause or cure. 

 It is often categorized as both an interstitial lung 
disease and a form of acute respiratory distress 
syndrome (ARDS) but it is distinguished from the 
chronic forms of interstitial pneumonia such as 
idiopathic pulmonary fibrosis. 

 



 Clinically: 

 The most common symptoms of acute interstitial 
pneumonitis are productive cough with expectoration 
of thick mucus, fever, and difficulties of breathing.  

 These often occur over a period of one to two weeks 
before medical attention is sought.  

 The presence of fluid means the person experiences a 
feeling similar to 'drowning'.  

 Difficulties breathing can quickly progress to 
respiratory failure. 

 Rapid progression from initial symptoms to 
respiratory failure is a key feature.  

 

 



 An x-ray that shows ARDS is necessary for diagnosis 
(fluid in the alveoli in both lungs).  

 Biopsy of the lung shows organizing diffuse alveolar 
damage which is a required feature for diagnosis.  

 The clinical picture is similar to ARDS, but AIP differs 
from ARDS in that the cause for AIP is not known. 



HR Syndrome: Hyaline membranes, the key histological 
feature of diffuse alveolar damage 



ATELECTASIS (COLLAPSE) 

 The term atelectasis is derived from the Greek words 
ateles and ektasis, which mean incomplete expansion.  

 Atelectasis also known as collapse, is defined as 
diminished volume affecting all or part of the lung  
caused by inadequate expansion of air spaces.  

 It results in shunting of inadequately oxygenated 
blood from pulmonary arteries into veins, thus giving 
rise to a ventilation-perfusion imbalance and hypoxia.  

 On the basis of the underlying mechanism or the 
distribution of alveolar collapse, atelectasis is 
classified into three forms. 



A. Acute atelectasis: 

1. Resorption atelectasis: 

 Resorption atelectasis occurs when an obstruction 
prevents air from reaching distal airways. 

 The air already present gradually becomes absorbed, 
and alveolar collapse follows.  

 Depending on the level of airway obstruction, an 
entire lung, a complete lobe, or one or more 
segments may be involved. 

 The most common cause of resorption collapse is 
obstruction of a bronchus by a mucous or 
mucopurulent plug.  



 

 This frequently occurs post-operatively but also may 
complicate bronchial asthma, bronchiectasis, chronic 
bronchitis, tumor, or foreign body aspiration, 
particularly in children. 

 



 

2. Compression (relaxation) atelectasis:  

 Compression atelectasis (sometimes called passive or 
relaxation atelectasis) is usually associated with 
accumulation of fluid, blood, or air within the pleural 
cavity, which mechanically collapses the adjacent 
lung.  

 This is a frequent occurrence with pleural effusion, 
caused most commonly by congestive heart failure.  

 Leakage of air into the pleural cavity (pneumothorax) 
also leads to compression atelectasis. 

 

 



 

 Basal atelectasis resulting from the elevated 
position of the diaphragm commonly occurs in 
bedridden patients, in patients with ascites, and 
during or after surgery. 



 

3. Contraction atelectasis: 

 Contraction (or cicatrization) atelectasis occurs when 
either local or generalized fibrotic changes in the lung 
or pleura hamper expansion and increase elastic 
recoil during expiration. 

 Causes include granulomatous disease, necrotising 
pneumonia and radiation fibrosis. 

 Atelectasis (except when caused by contraction) is 
potentially reversible and should be treated promptly 
to prevent hypoxemia and superimposed infection of 
the collapsed lung. 



 

B. Chronic atelectasis: It may take one of two forms: 

1. Right middle lobe syndrome 

 In this syndrome, the middle lobe of the right lung 
contracts, usually because of pressure on the 
bronchus from enlarged lymph nodes or tumor.  

 The blocked, contracted lung may develop pneumonia 
that fails to resolve completely and leads to chronic 
inflammation, scarring, and bronchiectasis.  



2. Rounded atelectasis: 

 In rounded atelectasis (Folded lung or Blesovsky 
syndrome), an outer portion of the lung slowly 
collapses as a result of scarring and shrinkage of the 
pleura, which is seen as visceral pleural thickening 
and entrapment of lung tissue.  

 This produces a rounded appearance on x-ray that 
doctors may mistake for a tumor.  

 Rounded atelectasis is usually a complication of 
asbestos-induced disease of the pleura. 

 It may also result from other types of chronic scarring 
and thickening of the pleura. 











Atelectasis 



Thank you 


