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Rhinoscleroma 
 



Definition 

It is a granulomatous inflammation of upper 
respiratory tract caused by Kleibsiella 
Granulomatis. It commonly affects the nose 
(rhinoscleroma). The disease is endemic in 
Egypt. 



Gross picture 

  

The lesion appears as multiple small nodular 
masses or a single large nodular mass filling 
the nasal cavity. 

The lesion may extend to the nasal sinuses, 
nasopharynx, larynx or even trachea. 

The lesion is confined to the soft tissues and 
doesn't involve cartilage or bone. 

 



Microscopically 
 The submucosa shows chronic inflammatory cell 

infiltrate in a vascular stroma. The inflammatory cells are 
Mickulicz cells, lymphocytes, plasma cells and Russel 
bodies. Later on; the lesion shows proliferation of 
fibrous tissue. the characteristic cells of Rhinoscleroma 
are : 

Mickulicz cells: they are the predominant cells. they are 
macrophages with hydropic degeneration. The cells are 
large, sharply outlined with foamy cytoplasm and small 
pyknotic central or eccentric nuclei. 

 Russel bodies: they are plasma cells with hyaline 
degeneration. They appear round or oval with bright red 
cytoplasm. Some show pyknotic eccentric nuclei, others 
are anuclear. 

 



A section of nasal mass showing atrophy of 
overlying mucosa. The sub-epithelial tissue 
get packed with chronic inflammatory cells 



Mickulicz 
cells 



Russel bodies 



Complications 

Nasal obstruction and deformities. 

Ulceration and secondary infection. 

 



Laryngeal squamous cell carcinoma 



Mainly affecting males in fifth decade of life or 
beyond. 

Precancerous lesions:  

Tobacco smoking. 

Leukoplakia. 

Squamous cell papilloma. 

 



Gross picture 

The tumor appear as a pink to grey mass, often 
ulcerated, protruding into the laryngeal lumen 
and infiltrate the laryngeal wall. 

 





Microscopically 

Squamous cell carcinoma with variable degrees of 
differentiation. 

Types: 

Glottic ( 65% of cases): arises from true vocal 
cords, commonly from anterior third. 
Microscopically, the tumor is well to moderate 
differentiated. The prognosis is good because of 
early diagnosis (as it causes hoarseness of voice), 
easily growth, easy surgical removal, 
radiosensitivity and rare nodal metastasis. 

 



Supra-glottic (30% of cases): arises from false 
vocal cords, ventricles and epiglottis. The 
tumor is moderate to poor differentiated. The 
prognosis is poor because of delayed 
diagnosis, less differentiation, rapid growth, 
difficult surgical removal and common nodal 
metastasis. 

Infra-glottic ( subglottic): less than 5% of 
cases. 

 



Spread of laryngeal carcinoma 

Direct, lymphatic spread to cervical nodes, 
blood spread mainly to the lung, although 
rare. 

 



Bronchiectasis 



Definition 

permanent dilatation of the medium sized 
bronchi and bronchioles accompanied by 
chronic suppurative inflammation of their 
walls. 

Causative organisms: Staphylococci, 
Streptococci, Pneumococci, bacillus coli and 
Haemophilus influenza. 

 



Pathogenesis  



Pathogenesis 
1) Bronchial infection: repeated bronchial infections in 
early life cause; 
i. Destruction of the lining bronchial epithelium, this 

interfere with cough reflex causing retention of 
secretions which allow further infection. 

ii. Destruction of the musclo-elastic tissue in the 
bronchial wall with replacement by fibrosis. This 
cause weakness of the wall. 

iii. Infection spread from bronchi to the surrounding 
lung causing pneumonitis. Pneumonitis heals by 
fibrosis. The fibrous tissue pulls on the weak 
bronchial wall causing its dilatation. 

 



2) Bronchial obstruction: by mucous plugs, foreign 
bodies, bronchial tumors or pressure on the 
bronchi from outside by enlarged tuberculous 
lymph nodes. Such bronchial obstruction causes: 

i. Retention of secretions favoring infection. 

ii. Collapse of the surrounding lung parenchyma. 
Thus the bronchi lose the support from the 
surrounding alveoli and become exposed 
directly to the increased intrapleural negative 
pressure and so dilate. 

3) Congenital anomalies: in the development of 
muscles, elastic tissue and cartilage of the bronchi. 

 



Gross picture 
The lesions is usually bilateral. Occurring 

anywhere but more common in the lower 
lobes.  

The dilated bronchi contain viscid foul smelled 
muco-purulent, blood stained exudate.  

The lining mucosa may be atrophic, ulcerated 
or covered by granulation tissue.  

The dilated bronchi are surrounded by 
fibrosed lung tissue.  

The covering pleura shows pleurisy. 

 





Microscopic picture 
 The bronchi are dilated. The bronchial epithelium may 

show localized hyperplasia, squamous metaplasia or 
ulceration. The ulcerated areas are covered by 
granulation tissue infiltrated by lymphocytes, plasma 
cells and neutrophils. The lumen contain desquamated 
epithelium, neutrophils, red cells and cholesterol 
crystals. 

 The bronchial walls show destruction of the musclo-
elastic tissue and their replacement by fibrous tissue. the 
wall is infiltrated by lymphocytes, plasma cells and 
neutrophils. 

 The surrounding lung tissue is destroyed, replaced by 
fibrous tissue and infiltrated by chronic inflammatory 
cells. 





The epithelial and sub epithelial tissue get infiltrated by acute and 
chronic inflammatory cells. 



 

The lumen get backed by neutrophils, macrophages and shedded epithelial cells. 



Destruction of musclo-elastic tissue with replacement by fibrosis 



Complications 

 Haemoptysis. 

 Lung abscess and gangrene. 

 Local spread of infection causes empyaema (suppurative 
inflammation in pleural cavity), pyo-pneumothorax, 
suppurative pericarditis and suppurative mediastinitis. 

 Septic thrombophlebitis in the bronchial wall causes 
pyaemic abscesses. 

 Secondary amyloidosis. 

 Lung fibrosis causes right sided heart failure. 

 Squamous cell carcinoma may develop in the epithelium 
of the affected bronchi due to chronic irritation. 

 



The sputum: is excess, foul smelling, blood stained 
sputum which separates on standing into three 
layers: 
 
Frothy mucous on the surface. 
Purulent fluid in the middle. 
Granular debris in the bottom. 



Lobar pneumonia 



Definition: acute bacterial inflammation of the 
lung characterized by fibrinous inflammation of 
one or more lobes with consolidation. 

Aetiology: droplet infection by pneumococci 
from a patient or a carrier. The disease is more 
common in young adults and middle aged 
persons. 

 



Pathological picture 

The upper lobes are more commonly affected. The 
changes can be divided into four stages; 

I- Stage of congestion (1-2 days):  

Grossly: the affected lobe is enlarged, heavy and 
deep red. The consistency is that of a wet sponge. 
Cut surface reveals frothy serous exudate. 

Microscopic picture: the alveolar capillaries are 
dilated and congested. The alveolar spaces 
contain serous exudate, a large number of 
pneumococci and few polymorphes. 

 





th 4-nd2Stage of red hepatization (  -II
day): 

 Grossly: the affected lobe is enlarged, red and 
consolidated. The pleura shows fibrinous pleurisy. 
Cut surface is dark red and the bronchi contain 
purulent exudate. The hilar lymph nodes are 
enlarged and soft due to acute lymphadenitis. 

Microscopically: the alveolar walls are thickened 
and the alveolar capillaries are dilated and 
congested. The alveolar spaces contain excess fibrin 
in the form of a network entangling large number of 
RBCs and few number of neutrophils, macrophages 
and pneumococci. The cells of the exudate have a 
healthy appearance. 

 







III- Stage of grey hepatization (4th-8th 
day): 

 Grossly: the same gross picture as that of red 
hepatization stage but the color is grey. 

Microscopically: the thickened alveolar walls and 
congested alveolar capillaries are less marked. The 
fibrin decreases in amount and retract from the 
alveolar walls and forms clumped masses in the 
center of the alveoli. RBCs undergo haemolysis and 
decrease in number. The polymorphes and 
macrophages are present in large number but the 
cells appears unhealthy due to effects of proteolytic 
enzymes liberated from the dead polymorphs. 

 





Lobar pneumonia, grey hepatization 

The lung lobe sinks in formalin, consolidated, with black dots of anthracotic 
particles 



IV- Stage of resolution (8th-21st day): 
 

Grossly: The affected lobe gradually decreases in 
size and become yellow and soft due to 
liquefaction of the exudate. 

Microscopically: the alveolar spaces contain 
granular debris, fragmented nuclei and 
macrophages. Part of the products of 
inflammation is phagocytosed by macrophages. 
The rest gets liquefied by proteolytic enzymes 
and drained by the lymphatics and blood vessels. 

 





Clinically 

The disease starts suddenly by fever, dyspnea, 
sever cough and chest pain. The sputum is 
scanty, thick. The condition improves suddenly. 
If death occurred; it is usually due to acute heart 
failure caused by toxaemia, usually in grey 
hepatization stage. 



Complications 
 
Delayed resolution. 
Failure of resolution and organization of the exudate 

causing lung fibrosis (carnification). 
Lung abscess and gangrene especially in diabetic 

patients. 
Local spread of infection causes empyema, septic 

pericarditis, septic mediastinitis. 
Blood spread of infection causes arthritis, meningitis, 

endocarditis and septicaemia. 
Toxaemia which causes; toxic myocarditis and acute 

heart failure, venous thrombosis of veins of the leg, 
Zenker's degeneration. 
 



Emphysema 



Definition 

It means abnormal, permanent over distension 
of the air spaces distal to terminal bronchioles 
with destruction of their walls without obvious 
fibrosis. 

The terminal bronchiole leads to respiratory 
bronchioles, alveolar ducts and alveoli. The 
portion of lung tissue formed of respiratory 
bronchioles, alveolar ducts and alveoli is called 
acinus. 

 





Pathogenesis of emphysema 

1) Protease- antiprotease theory: destruction of 
elastic tissue in the lung is carried by a proteolytic 
enzyme " elastase". Such enzyme is derived from 
neutrophils, macrophages, mast cells and bacteria. 
Elastase activity is inhibited mainly by anti-elastase 
enzyme (1 anti-trypsin) which ids formed by the 
liver and present in the serum and interstitial 
tissues.  
• Emphysema occurs in increased elastase activity 

in the lung or decrease anti-elastase activity as in 
1 anti-trypsin deficiency.  
 



2) Cigarette smoking: Have a role in the 
development of centriacinar emphysema. Due to 
the following: 

Smokers have greater number of neutrophils 
and macrophages in their alveoli. 

Smoking stimulates release of elastase from 
neutrophils. 

Smoking enhances elastase activity in 
macrophages. 

Oxidants in cigarette smoke inhibit 1 anti-
trypsin activity. 

 



3) Increased intra-luminal pressure: In chronic 
bronchitis, the small bronchi and bronchioles are 
narrowed during expiration mainly due to 
mucous accumulation. Part of the inspired air get 
entrapped, gradually increasing intraluminal 
pressure causing pulmonary emphysema.  

 



Types of pulmonary emphysema 



I- Centriacinar (Centrilobular or 
bronchiolar) emphysema 

The over distention affects the central or the 
proximal part of the acini, formed by respiratory 
bronchioles, while distal alveoli are spared. The 
lesion is more common and more sever in upper 
lobes. Inflammation is present around bronchi 
and bronchioles. Smoking plays an important 
role in genesis of this type. 

 





II- Panacinar (Panlobular or alveolar) 
 

The acini are uniformly over distended from 
level of respiratory bronchioles to terminal blind 
alveoli. Panacinar emphysema is more common 
in the lower lobes and anterior margins. This 
type is associated with 1 anti-trypsin 
deficiency.  

 





III- Paraseptal emphysema  

The proximal portion of the acinus is normal but 
the distal part is over distended. Bullae 
formation is common. 

 





IV- Irregular emphysema  

 The acinus is irregularly overdistended. This 
type usually occurs in areas adjacent to lung 
scars. 

 



PATHOLOGICAL PICTURE OF 
EMPHYSEMA 

Gross picture:  

 Voluminous lung covering the heart completely, 
indented at sites of ribs. 

 The lungs don't collapse on opening the chest. 

 The surface is dry and pale due to wide separation of 
the septa carrying the blood vessels. 

 Bullae up to few cm. are found especially along 
anterior border, apex and base. 

 Cut surface is spongy showing empty spaces 1-2mms in 
diameter. 

 



Microscopic picture: 

The alveolar spaces are widened, 
intercommunicating with each others.  

Alveolar walls are thin, atrophic with projecting 
blunt spurs in the alveolar lumen. 

Alveolar capillaries are compressed and 
obliterated. 

Elastic tissue stains show decrease in the 
elastic tissues. 

 









Effects of Emphysema 
Barrel shaped chest: The chest wall acquire 

exaggerated inspiratory position. The ribs are 
horizontal, the subcostal angle is obtuse, the 
intercostal spaces are widened, the sternum 
protrudes forward and the antro-posterior 
diameter increases and become equal to the 
transverse one. The costal cartilage are calcified. 

 Increased residual air: this cause cyanosis. 
Pulmonary hypertension: occurs due to 

mechanical obstruction of the pulmonary 
capillaries. This condition may terminate in right 
sided heart failure. 

 



Complications: 

Rupture of bullae causes pneumothorax. 

Rupture of the alveolar septae cause slight 
haemoptesis. 

Right sided heart failure.    

 



Other types of emphysema 

Atrophic (Senile) emphysema 

Occurs in old age due to senile atrophy of the 
alveolar walls and decrease in elastic tissues. 

Compensatory emphysema 

localized areas of emphysema nearby areas of 
lung consolidation, collapse or fibrosis as a 
compensatory mechanism. It also occurs after 
surgical removal of one lung or a lobe in the 
remaining lung tissues. 

 



Interstitial emphysema 

Accumulation of air in the interstitial tissues of 
the lung from ruptured alveoli. It is a rare 
condition which occurs after fracture rib, 
penetrating wound of the lung or over distention 
of the alveoli as in whooping cough and 
straining. In severe cases it reach the interstitial 
tissues of the mediastinum or even 
subcutaneous tissues of neck and chest.     

 



Tumors of the lung 
 





Bronchognic carcinoma 
 It is the commonest primary tumor of the lung. More 

common in males, between the age of 40-70 years. 

Aetiology:  

Heavy tobacco smoking. 

Atmospheric pollution by coal tar fumes and diesel 
exhaust fumes. 

Silicosis and asbestosis. 

Radioactive substances. 

Pulmonary scarring. 

Bronchiectasis. 

 



Gross picture 

Hilar or central type (75-95 %): arise from main 
bronchi or their first subdivision. The tumor starts 
as polypoid, ulcerative or annular growth. The 
tumor increases in size forming a greyish white 
mass destroying the bronchus and infiltrating the 
surrounding lung tissue. large tumors show areas 
of haemorrhage and necrosis. 

Peripheral type (5-25%): less common and arise 
from intermediate or small bronchi. It appears as a 
single or multiple nodules in the periphery of the 
lung. 

 



Bronchogenic carcinoma 

 



Microscopic picture 
Adenocarcinoma: such tumor forming malignant 

acini. 

Squamous cell carcinoma: usually arise on top of 
squamous metaplasia.  It is usually moderately or 
poorly differentiated. It is more common in males 
and is related to tobacco smoking. 

Small cell carcinoma: it  is a rapidly growing 
neoplasm arise near the hilum. It forms sheets of 
rather uniform small round or oval cells with dark 
central nuclei and scanty basophilic cytoplasm. 

Large cell carcinoma: it is the least common type, 
it is diagnosed by exclusion. 

 





• The following two slides showing cells with 
abundant esinophilic ground glass cytoplasm 
and more or less distinct cell borders with 
vesicular nuclei. 

• Occasional foci of keratin formation. 








