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Morphology of necrosis 

• Kariolysis of epithelium 

of renal tubules 

 

 

 

• Necrosis of lymphoid 

tissue of tonsils in 

scarlet fever 



Morphology of necrosis 

• Zone of necrosis – reactive 
inflammation (demarcation 
inflammation) – unchanged tissue 

 

• Demarcation  inflammation is 
characterized  by red line with yellow  
border, adjacent directly to the necrotic 
tissue; 

 

 

 

• Accumulations of leukocytes. 

 



 



 



Classification of necrosis according to the cause: 

 

• - traumatic necrosis; 

• - toxic necrosis; 

• - trophoneurotic necrosis; 

• - allergic necrosis; 

• - vascular or ischemic necrosis. 



Classification of necrosis due to 
mechanisms of development 

• Direct necrosis 
(traumatic, toxic) 

• Indirect necrosis 
(trophoneurotic, 
allergic, vascular) 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



Fat necrosis 

• Enzymatic fat necrosis • Non-enzymatic fat 
necrosis 



 



 



 



 



Non-enzymatic fat necrosis 

• in the mammary gland, subcutaneous adipose tissue and in the 
abdominal cavity. 

 

• Most patients have a history of trauma.= traumatic fatty necrosis 
(even if trauma is not identified as the underlying cause). 

 

• elicits an inflammatory response characterized by the presence of 
numerous macrophages with foamy cytoplasm, neutrophils and 
lymphocytes. 

 

• Then - fibrosis, while this process can be difficult to distinguish 
from a tumor. 



 



 



 



 



 



 



 



 



 



 



 



Decubitus 

 



Infarction 

• This is necrosis resulting from the cessation of 
blood supply to a site of tissue or organ.  

 

• A heart attack is also called circulatory 
necrosis. 



Types of infarction 
1. white (ischemic) infarction, 

2. red (hemorrhagic) infarction, 

3. white (ischemic) infarction with a hemorrhagic rim 
(corolla). 

• The difference in the morphology of the types of 
infarction is due to the unequal mechanisms of their 
development. 

• Macroscopically  infarction of any type can be either 
conical or irregular. 

• A conical shape is usually a heart attack that develops in 
the pool of arteries with a main branching type, 

• irregular shape - with loose type. 



White (ischemic) infarction 

• his type of infarction occurs in the spleen, liver.  

 

• Its development is preceded by the ischemic stage. 

 

• Formed ischemic infarction becomes visible to the 
naked eye after about 1 day. 

 

• Microscopically in the infarction zone: necrosis is more 
often coagulative, less often colliquation type (brain). 

• On the periphery, the zone of necrosis is limited by the 
inflammatory demarcation shaft. 



White (ischemic) infarction 

 

 

• Infarction of  the 
spleen 



Red (hemorrhagic) infarction 

• the area of necrosis is saturated with blood. due to which the site 
of infarction acquires a dark red color. 

 

• more often in the lung, brain, intestines. 

 

• Conditions contributing to its development: venous stasis and 
double blood supply to the organ (from different vascular 
systems). 

 

• Microscopically: masses of agglutinated and hemolyzed 
erythrocytes replacing the destroyed structures of the organ. 

• A feature of the perifocal reaction is the presence of a large 
number of siderophages and hemosiderin lumps. 



Red (hemorrhagic) infarction 

 • hemorrhagic infarction of 
the lung 



White (ischemic) infarction with a 
hemorrhagic rim (corolla) 

• develops in cases when, during the formation of ischemic 
necrosis, collaterals and vessels of the marginal zone of the 
infarction turn on with a delay after their prolonged spasm. 

 

• in the vessels of the marginal zone - paralytic expansion.  

• sharp plethora, stasis + outpouring of blood into necrotic 
tissue. 

• This type of infarction is a combination of  

red and white infarction: 

• in the center - white type infarction, 

• on the periphery - red. 

• often in the heart and kidneys. 



White (ischemic) infarction with a hemorrhagic 

rim (corolla):myocardial infarction 

 



White (ischemic) infarction with a hemorrhagic 

rim (corolla):myocardial infarction 



White (ischemic) infarction with a hemorrhagic 
rim (corolla) 

 

 

• Infarction of the 

kidney 



Evolution of infarction 

• In the course of the evolution of infarction, following the 
formation of necrosis, there is a stage of reparative changes: 

• First, a perifocal inflammatory response.  
• Microscopically, this reaction is already in a few hours; 

maximum - after 3-5 days.  
• the influence of proteolytic enzymes of neutrophilic leukocytes 

- lysis of necrotic masses, their resorption by lymphatic 
drainage and phagocytosis. 
 

• After 7-10 days, the demarcation shaft is transformed into 
granulation tissue, which gradually replaces the necrotic 
masses. 
 

• The outcome of infarction is the formation of a scar (heart, 
kidney) or cyst (brain). 



Outcomes of necrosis 

1. Tissue regeneration; 
2. Organization (formation of coarse fibrous connective tissue = 

scar); 
3. Encapsulation (the formation of a capsule around the focus of 

necrosis); 
4. Calcification (calcification, petrification); 
5. Ossification (bone formation); 
6. Inlay (deposits of uric acid salts); 
7. Hyalinosis; 
8. Cyst formation (cavity - brain); 
9. Sequestration; 
10. Mutilation (spontaneous rejection of dead parts - a finger); 
11. Mummification (fetus) 
12. Death from damage of vital organs. 



Outcomes of necrosis 

•Organization 



Outcomes of necrosis 

 

• Encapsulation 

 

• Capsule 

• Caseous necrosis 
(tuberculosis) 

http://www.fujita-hu.ac.jp/~tsutsumi/photo/photo076-7.htm


                            Outcomes of necrosis 

• Cyst 
formation 

 



Outcomes of necrosis 

 • Mummificatio
n (fetus) 

 



                                       Outcomes of necrosis 

• Mutilation  



 



 



 



Morphology of apoptosis 

Ultrastructural 
manifestations of 

apoptosis: 

 

• Condensation of 
chromatin at the periphery 
of the nuclei; 

• Fragmentation of 
chromatin; 

• Formation of apoptotic 
bodies. 



Apoptosis 

Flow cytometry:   

 

a - cells in a state of apoptosis 

 

 

 

 

b - control cells 

A dye that fluoresces under 
ultraviolet light 

© Соросовский образовательный журнал 



Apoptosis of epithelial cell. 

Scanning Electron 
Microscopy: 

 

 

• Formation of apoptotic 
bodies 
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The final stage of apoptosis 

Scanning Electron Microscopy: 

 

 

1- apoptotic bodies 

1 
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Cells: apoptosis, necrosis, mitosis 

Flow cytometry: 

 

1- norm 

 

2- mitosis 

 

3- apoptosis 
2 

1 

3 
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Chromatin condensation 

Flow cytometry: 

 

1- loss of connection with the 
karyolemma 

 

2- chromatin aggregation 

 

3-chromatin dissolution 

 

4- apoptotic bodies 

1 

4 

2 

3 
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Chromatin condensation 

Flow cytometry: 

 

A- norm 

 

B- loss of connection with the 
karyolemma 

 

C- nuclear decay 

 

D- formation of apoptotic bodies 

© Laboratory of Ultrastructures and Virology, 
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Morphology of apoptosis 

Light microscopy: 

 

• intensely eosinophilic 
cytoplasm and a small, 

dark nucleus 

 

• A) Apoptotic cell in the 
skin with an 

immunologically 
mediated reaction; 

 

• B) an apoptotic cell in the 
liver. 
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