


 Necrosis: means death of group 
of cells within a living body 
caused by an irritant . 

 Two important changes leads to 
irreversible cell injury, they are: 

 Cell digestion by lytic enzymes 

 Denaturation of proteins  

 

 
 



1. Necrotic area appears opaque yellow and may be 
swollen  

2. The surrounding tissues appear hyperemic due to 
inflammation  

   
 
 
 
:(nuclear changes):due to enzymatic digestion  
 Pyknosis(condensation of nuclear  chromatin, small 

and dark) 
 Karyorrhexis ( nuclear  fragmentation) 
 Karyolysis ( dissolution of nuclear chromatin ,faint 

dissolved nucleus  ) 
 

 
 

 

Microscopic features 





1. The cell may appear swollen(cytomegaly)  

2.  Cell membrane appear  indistinct . 

3.  The cell may have a more glassy homogeneous 
appearance than viable cells.(mostly because of 
the loss of glycogen particles. When enzymes have 
digested the cytoplasmic organelles, the 
cytoplasm becomes vacuolated. 

4.  Intensely eosinophilic because binding of eosin to 
denatured proteins 

5.Sometimes  calcification . 

 



1.  Necrotic  tissues may rapidly appear structureless 
cell lysis (autolysis by lysosomal enzymes of dead 
cells ± heterolysis by protolytic enzymes derived 
from inflammatory cells  in the area. 

2.  Protein denaturation (coagulation) may proceded 
cell lysis (mainly in cases of ischemia  ) 

  in such cases of necrotic cells preserve the 
architectural outlines of original tissue ( structural 
ghosts). 

However lysis occur later and the necrotic area 
appears structureless . 



  Coagulative necrosis 

 is characteristic of infarcts (areas of ischemic) in 
all solid organs except the brain 

 cells are dead but the basic tissue architecture 
well-kept for at least several days . 

 E.g. myocardial infarction, ischemia (local 
anemia). 

 Gross: pale, firm slightly swollen, converted later 
into yellow, soft, shrunk. 

 Mic: retained architecture and  loss of 
Cytoplasmic and nuclear details. 

 

 



Organ:  Kidney. 
Pathology: Infarction of  kidney ( Coagulative Necrosis). 
Etiology: ischemic/ hypoxic injury & predominant protein denaturation 
 
Coagulative necrosis., A wedge-shaped kidney infarct (yellow) with 
preservation of the outlines  
 



Microscopic view of the edge of the infarct, with normal 
kidney (N) and necrotic cells in the infarct (I). The necrotic 
cells show preserved outlines with loss of nuclei, and an 
inflammatory infiltrate is present (difficult to discern at this 
magnification). 
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Organ: heart

Pathology: Myocardial infarction ( Coagulative Necrosis).

Etiology: ischemic / hypoxic cell injury & protein denaturation.

Morphology: A. normal myocardial muscle.

B. infarcted myocardial muscle (preserve of general tissue architecture 
with loss  of cellular details)



    is characteristic of  ischemic in CNS( brain) 

 complete digestion of the dead cells, resulting in 
transformation of the affected tissue into thick 
liquid mass (hence the name liquefactive). 

  

 Gross: soft→ liquefied  

 Mic: * loss of architecture loss of cellular details, 
spongy (vacuolated) structure. 

 e.g. brain infarction,  lung abscess 

 



Brain.: Organ

necrosis.liquifactive: brain infarction / Pathology

: ischemic/ hypoxic injury & predominant enzymatic digestion.Etiology

Gross: well defined viscous hemorrhagic area.: Morphology

Mic:  loss of both tissue architecture & cellular details.

The slide above shows brain liquefaction, caused by a sudden reduction in the 
blood flow by thrombosis. 
  



Caseous necrosis  
1. This type of necrosis is typical of 

tuberculosis(Cause) . 
2.  necrotic tissue appear s (cheese 

like)  that is derived from  yellow-
white  appearance(gross)  .   

3. Necrosis starts as ischemic 
coagulative 

 On microscopic  examination, the 
necrotic focus appears as a collection of 
fragmented or lysed cells with an 
amorphous granular appearance. 



 Cause: tuberculous infection (in the 
center of the lesion) T.B.it is 
coagulative + liquefactive necrosis 

  Gross: cheese like, yellow, granular 

 Mic: loss of architecture (amorphous) 
* eosinophilic granular material 
(caseous) →enclosed within a ring of 
granulomatous inflammation  

 



Organ: Lung. 

Pathology: Caseous necrosis. 

Etiology: tuberculosis /  predominant both enzymatic digestion & 

protein Denaturation. 

Morphology.: Gross: well defined cheesy like material 

                        Mic :  Granuloma of tuberculosis (Caseous necrotic area, 

collection of epitheliod,the prepheral part consist of small lymphocytes 

&plasma cells 

 



 Fat necrosis: are two types either enzymatic 
or traumatic.  

A. Enzymatic: occur in pancreas, caused by 
enzymatic digestion.  

 Pathogenesis lipase activation and liberation 
will digest the fat and split it into:  

 Glycerol 

 Fatty acid which will unite with calcium → 
chalky white material(fat saponification). 

 



Fat necrosis in acute pancreatitis. The areas of 
white chalky deposits represent foci of fat necrosis 
with calcium soap formation (saponification) at 
sites of lipid breakdown in the mesentery. 



B. Traumatic : occur in female breast caused 
by  trauma.  

 Pathogenesis trauma → adipocyte will 
rupture and liberate fat which will act as 
foreign material 

  Stimulate inflammatory reaction. The 
macrophage will surround the area and 
ingest the fat (lipid laden macrophage), 
later fibrosis will occur this will stimulate 
carcinoma. 

 



  is not a distinctive pattern of cell death, the 
term is  commonly used in clinical practice. 

 It is coagulative necrosis + liquefactive, if the 
coagulative necrosis is predominant, then it is 
a dry gangrene  

 If the liquefactive necrosis is predominant 
then it is wet gangrene. 

 



 Site: moist areas (lung, vulva, diabetic foot) 

 Cause: block of an artery or vein with stasis 
of blood + bacterial growth  

  * Rapid development  

 * NO line of demarcation between the normal 
and abnormal areas .The affected part is 
swelled 

 * There may be a spread of infection to the 
circulation (septicemia) 

 



 Site: distal parts of the foot (arterial 
sclerosis)   

  * It develops slowly  

 * NO bacterial growth  

 * There is a line of demarcation in 
which the dead area appears black 
color. The affected part is shrinked 

  

 



Dry Gangrene                                             Wet Gangrene 



Usually seen in the walls of blood vessels (e.g., in 
vasculities) 

deposition of fibrin-like material on arterial walls 
due to immune-mediated vasculitis. 

  

- a bright pink and amorphous appearance in H&E 
stains, called “fibrinoid” (fibrin-like)   (e.g., 
polyarteritis nodosa) 

   



Fibrinoid necrosis in an artery in a patient with 
polyarteritis nodosa. The wall of the artery 
shows a circumferential bright pink area of 
necrosis with protein deposition and 
inflammation (dark nuclei of neutrophils). 




