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PATHOGENESIS
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Fig. 13.9  Chronic bronchitis. The lumen of the bronchus is above. Note the marked thickening of the 
mucous gland layer (approximately twice-normal) and squamous metaplasia of lung epithelium. (From the 
Teaching Collection of the Department of Pathology, University of Texas, Southwestern Medical School, Dallas, Texas.)





on re-exposure to antigen (ag)à
immediate reaction 

triggered by Ag-induced cross-linking of 
IgE bound to Fc receptors on mast cells. 

mast cells release preformed
mediators that directly and via neuronal 
reflexes induce:
bronchospasm, 
increased vascular permeability, 
mucus production
recruitment of leukocytes



Leukocytes recruited to the site of 
reaction (neutrophils, eosinophils, and 
basophils; lymphocytes and monocytes) 
à release mediators à
initiate the late phase of asthma. 

eosinophils release major basic protein 
and  eosinophil cationic protein that 
cause damage to the epithelium



MORPHOLOGY

• occlusion of bronchi and bronchioles by thick mucous plugs 
• mucous plugs contain whorls of shed epithelium called 

Curschmann spirals.

Curschman Spirals in sputum

https://anatometal.com/jewelry/spirals/
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Fig. 13.11 Bronchial biopsy specimen from an asthmatic patient showing sub basement membrane fibrosis, 
eosinophilic inflammation, and smooth muscle hyperplasia

Figure 13.5 ROBBINS BASIC PATHOLOGY, 10TH EDITION 



• Charcot-Leyden crystals: crystalloids made up of the 
eosinophil protein galectin-10 

Robbin’s and Cotran Atlas of pathology, 3rd edition



Honeycomb lung

Robbin’s and Cotran Atlas of pathology, 3rd edition



Robbin’s and Cotran Atlas of pathology, 3rd edition



q Small foci of necrosis may be present in sarcoid granulomas, 
especially in the nodular form

q Overtime, granulomas replaced by hyalinized scars.

q In the granulomas:
1- Schaumann bodies:
ü laminated concretions composed of calcium and proteins

Shaumann bodies

https://www.flickr.com/photos/pulmonary_pathology/6152064242
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2- Asteroid bodies:
ü stellate inclusions within giant cells.

Sldeshare,net
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Figure 3-10 Lymphadenitis, microscopic
Lymphadenitis is a pronounced reactive change 
in a lymph node, with a large follicle and ger-
minal center showing prominent macrophages  
( ) with irregular cytoplasmic debris (tingible 
body macrophages). Blood vessels ( ) are also 
more prominent. Multiple shapes and sizes of 
leukocytes are present, indicative of a polymor-
phous population of cells, or polyclonal immune 
response, typical for a benign process reacting 
to multiple antigenic stimulants. In general, lymph 
nodes in a benign reactive process are more likely 
to enlarge quickly, are often tender on palpation 
during physical examination, and diminish in size 
after the infection.

Figure 3-11 Lymphadenitis, necrotizing, 
microscopic
The reactive change in the lymph node shown 
here is primarily necrotizing, with a radiating 
stellate pattern seen in the left panel. Necrotic 
leukocytes in a central abscess are seen sur-
rounded by still viable lymphocytes in the right 
panel. More advanced lesions may have granu-
lomatous features. This necrotizing inflammatory 
process is caused by Bartonella henselae, a 
gram-negative rod. A cat scratch may introduce 
the organisms, which induce a papule at the 
inoculation site then regional lymphadenopathy 
within 1 to 2 weeks, followed by resolution in 2 to 
4 months.

Figure 3-12 Granulomatous lymphadenitis, 
microscopic
Infectious agents such as Mycobacteria and 
dimorphic fungi (“Crypto, Histo, Blasto, Cocci”) 
may become disseminated and involve tissues 
of the mononuclear phagocyte system, such 
as lymph nodes. When there is no evidence for 
infection, then sarcoidosis should be considered, 
particularly when noncaseating granulomas are 
present, as shown here. Note the asteroid body 
( ) in the Langhans giant cell, an uncommon but 
characteristic feature of sarcoid granulomas.



Robbin’s basic pathology, 10th  edition



Robbin’s and Cotran Atlas of pathology, 3rd edition
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Cobblestones appearance of the pleural surface



Robbin’s basic pathology, 10th  edition



silicotic nodule

Webpath.med.utah.edu

Concentrically arranged hyalinized  collagen fibers 
surrounding amorphous center



Several coalescent collagenous silicotic nodules

Courtesy of Dr. John Godleski, Brigham and Women’s Hospital, Boston, Massachusetts.)
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Figure 5-47 Silica crystals, microscopic
By polarized light microscopy, one can visualize 
one cause for pneumoconioses—silica crys-
tals. Bright white polarizable crystals of varying 
sizes are shown here. The silica crystals that are 
inhaled and reach the alveoli are ingested by 
macrophages, which secrete cytokines to induce 
a predominantly fibrogenic response. Because 
the inorganic matrix of the crystals is never com-
pletely digested, this process continues indefi-
nitely and is made worse by repeated exposure 
to dusts containing silicates. The result is the 
production of many scattered nodular foci of 
collagen deposition in the lung (silicotic nodules), 
and eventual restrictive lung disease leading to 
cor pulmonale.

Figure 5-48 Eosinophilic granuloma,  
microscopic
Localized or multiple pulmonary nodules  
averaging 0.1 to 0.5 cm in size can occur with 
eosinophilic granuloma, which is an inflammatory 
process including a mixture of inflammatory cells 
with lymphocytes, plasma cells, macrophages,  
fibroblasts, and some eosinophils. These intersti-
tial lesions appear in a bronchovascular distribu-
tion, often causing cough and dyspnea. More 
than 90% of cases occur in smokers, and the 
collection of Langerhans cells may be a response 
to cigarette smoke. Lesions may stabilize or 
regress with smoking cessation.

Figure 5-49 Eosinophilic granuloma, 
 microscopic
Eosinophilic granuloma is a form of Langerhans 
cell histiocytosis (a more disseminated form in 
young children is called Letterer-Siwe disease). 
The most characteristic cell is a round to oval 
CD1a-positive macrophage that contains charac-
teristic rod-shaped HX bodies (Birbeck granules) 
on electron microscopy. Note the prominent 
eosinophils with bright red cytoplasmic granules 
(but eosinophils are not always present). Late 
findings include bronchial wall destruction, cavita-
tion, and stellate scar formation.

Silica cystals
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Figure 5-39 Interstitial fibrosis, microscopic
A trichrome stain highlights in blue the collag-
enous interstitial connective tissue of pulmonary 
fibrosis. The extent of the fibrosis determines the 
severity of disease, which is marked by progres-
sively worsening dyspnea. The alveolitis that 
produces fibroblast proliferation and collagen  
deposition is progressive over time. If such 
patients are intubated and given mechanical 
ventilation, just as in the case of severe chronic 
obstructive pulmonary disease, it is unlikely that 
they can be extubated. It is crucial to determine 
patient advance directives for medical care.

Figure 5-40 Ferruginous bodies, microscopic
The cause of interstitial lung disease is apparent 
here as asbestosis. The inhaled long, thin object 
known as an asbestos fiber becomes coated 
with iron and calcium, then is called a ferrugi-
nous body, several of which are seen here with a 
Prussian blue iron stain. Ingestion of these fibers 
by macrophages sets off a fibrogenic response 
through release of cytokine growth factors that 
promote continued collagen deposition by 
fibroblasts. Some houses, business locations, 
and ships still contain construction materials with 
asbestos, particularly insulation, so care must be 
taken to prevent inhalation of asbestos fibers dur-
ing remodeling or reconstruction.

Figure 5-41 Pneumoconiosis, radiograph
This PA chest radiograph shows interstitial fibrosis with 
irregular infiltrates. A left and a right pleural plaque ( ) with 
calcification are present. Significant exposure to asbestos 
fibers in inhaled dusts has occurred. The fibers are phago-
cytized by macrophages, which secrete cytokines such as 
transforming growth factor–β (TGF-β), which can activate 
fibroblasts that produce collagenous fibrosis that increases 
over time. The amount of dust inhaled and the length of 
exposure determine the severity of disease. Patients may 
remain asymptomatic for years until progressive mas-
sive fibrosis reduces vital capacity, and there is onset of 
dyspnea.

diffuse pulmonary interstitial fibrosis



Asbestos body with beading and knobbed ends

Robbin’s Basic pathology, 10 th edition
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Figure 5-42 Pleural fibrous plaques, gross
Seen here on the pleural aspects of the diaphrag-
matic leaves are several tan-white pleural plaques 
( ) typical of pneumoconioses and of asbestosis 
in particular. Chronic inflammation induced by the 
inhaled dust particles results in fibrogenesis.

Figure 5-43 Pleural fibrous plaque, 
 microscopic
This fibrous pleural plaque is composed of dense 
laminated layers of collagen that give a pink  
appearance with H&E staining and a white-to-tan 
appearance grossly. Adjacent lung tissue is seen 
below ( ). Progressive pulmonary fibrosis leads 
to restrictive lung disease. Reduction in pulmo-
nary vasculature leads to pulmonary hypertension 
and cor pulmonale with subsequent right-sided 
congestive heart failure manifested by peripheral 
dependent edema, hepatic congestion, and body 
cavity effusions.

Figure 5-44 Coal worker’s pneumoconiosis, 
microscopic
Anthracotic pigment deposition in the lung is 
common but ordinarily is not fibrogenic because 
the amount of inhaled carbonaceous dusts from 
environmental air pollution is not large. Smokers 
have more anthracotic pigmentation because of 
tobacco smoke tar but still do not have signifi-
cant disease from the carbonaceous pigment. 
Massive amounts of inhaled particles (as in black 
lung disease in coal miners), elicit a fibrogenic 
response to produce coal worker’s pneumoco-
niosis with the coal macule seen here, accompa-
nied by progressive massive fibrosis. There is no 
increased risk for lung cancer.



Robbin’s and Cotran Atlas of pathology, 3rd edition

dense laminated layers of collagen (pink)

fibrous pleural plaque 



Robbin’s Basic pathology, 10 th edition



Desquamative interstitial pneumonia (DIP) 

• The most striking histologic feature of DIP is the accumulation of 
large numbers of macrophages containing dusty-brown pigment 
(smoker’s macrophages) in the air spaces 

• Lymphocytes in alveolar septa 

• +/- mild Interstitial fibrosis

Robbin’s Basic pathology, 10 th edition

accumulation of large numbers of macrophages within the alveolar spaces
only slight fibrous thickening of the alveolar walls.



• variety of growth patterns

• including acinar (gland-forming); papillary; mucinous and 
solid types

MORPHOLOGY, MICROSCOPIC:

ROBBINS BASIC PATHOLOGY, 10TH EDITION 



Well-differentiated SQUAMOUS cell carcinoma showing keratinization and pearls.



• Pale grey tumor

• Small tumor cells:
• Round to fusiform, scant cytoplasm, finely granular 

chromatin a salt and pepper appearance
• Cells are twice the size of resting lymphocytes. 

Morphology:

https://www.wikiwand.com/en/Salt-and-pepper_chromatin Dreamstime.com

https://www.wikiwand.com/en/Salt-and-pepper_chromatin


• Frequent mitotic figures
• Necrosis invariably present, can be extensive.

Morphology:



basophilic staining of vascular walls due to encrustation by and from 
necrotic tumor cells (Azzopardi effect).



https://www.verywellhealth.com/large-cell-carcinoma-of-the-lungs-2249356
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MORPHOLOGY, grossly:

• Ghon focus.
üa 1-cm to 1.5-cm area of gray-white 

inflammatory consolidation emerges 
during the development of 
sensitization

üIn majority of casesà central 
caseous necrosis. 

Robbins and Cotran pathologic basis of disease, 10h edition 



• Tubercle bacilli, free or within phagocytes, 
travel via the lymphatic vessels to regional 
lymph nodes. 

• Ghon complex :This combination of 
parenchymal and nodal lesions 

MORPHOLOGY, grossly:

Robbins and Cotran pathologic basis of disease, 10h edition 



MORPHOLOGY, microscopic:

Robbins and Cotran pathologic basis of disease, 10h edition 

tubercle



Robbins and Cotran pathologic basis of disease, 10h edition 

tubercular granulomas without central caseation

irrespective of the presence or absence of caseous necrosis special stains 
for acid-fast organism

ZN stainà sheets of macrophages packed
 with mycobacteria 



Robbins and Cotran pathologic basis of disease, 10h edition 
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eFigure 5-11 Pulmonary thromboembolism, 
microscopic
This peripheral pulmonary arterial branch is filled 
with a thromboembolus ( ). If there are numerous 
small peripheral thromboemboli, then the vascu-
lar bed is diminished and pulmonary hypertension 
may occur.

eFigure 5-12 Cryptogenic organizing 
 pneumonia, microscopic
Cryptogenic organizing pneumonia, also termed 
bronchiolitis obliterans organizing pneumonia, 
involves distal airways with plugs ( ) of organizing 
exudate in response to inflammation or infection. 
The effect is similar to an acute interstitial lung 
disease. Most patients improve with treatment of 
the underlying condition, such as an infection or 
a transplant rejection, and use of corticosteroid 
therapy.

*

eFigure 5-10 Pulmonary thromboembolism, CT image
In this coronal view of the chest the small darkly attenuated 
rounded foci ( ) within the right and left main pulmonary arteries 
represent thromboemboli. Their size is consistent with origin from 
larger leg or pelvic veins, where phlebothrombosis was present. 
Immobilization of older persons is the most likely risk, but there 
can be coagulopathies underlying this problem. Thromboembolic 
disease, particularly if recurrent, in a younger person should sug-
gest a possible inherited coagulation defect. An acquired defect, 
such as hypercoagulable states with malignancies or antiphospho-
lipid syndrome with autoimmune diseases, may also be present.
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