
Cell Injury, Cell Death, 

and Adaptation

3RD STAGE/ COLLAGE OF DENTISTRY





Hypertrophy:    Physiologic hypertrophy …… Pathologic hypertrophy 



CELL ADAPTATION





Hyperplasia:  Hormonal hyperplasia ….Compensatory hyperplasia: 
Pathologic hyperplasia  … Endometrial hyperplasia 



Connective tissue hyperplasia 



Atrophy: 
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Metaplasia: 





FATTY CHANGES IN LIVERS

Cellular swelling…. Fatty change











Apoptosis: 
Regulated mechanism of cell death that serves to eliminate 
unwanted and irreparably damaged cells, with the least possible 
host reaction. Characterized by enzymatic degradation of 
proteins and DNA, initiated by caspases, and by recognition 
and removal of dead cells by phagocytes. 



Mechanisms of apoptosis



Apoptosis is important in the following physiologic situations: 

a. The removal of supernumerary cells (in excess of the required number) 
during development. 

b. b. Involution of hormone-dependent tissues on hormone withdrawal. (e.g. 
menstrual cycle, menopause and regression of the lactating breast after 
weaning). 

c. c. Cell turnover in proliferating cell populations.e.g. immature lymphocytes 
in the bone marrow and thymus. 

d. Elimination of potentially harmful self-reactive lymphocytes to prevent 
immune reactions against one’s own tissues. 

e. e. Death of host cells that have served their useful purpose, such as 



Apoptosis in Pathologic Conditions:. 
a. DNA damage. Radiation and cytotoxic anticancer drugs can damage DNA, either directly or 

via production of free radicals. 
b. Accumulation of misfolded proteins. Cell death triggered by improperly folded intracellular 

proteins and the subsequent endoplasmic reticulum (ER) stress response. 
c. Apoptosis can be induced during certain infections, particularly viral infections e.g. HIV, HBV 

infections, killing of tumor cells, cellular rejection of transplants, and tissue damage in graft-
versus-host disease (commonly associated with bone marrow transplants and steam cells 
transplants). 

d. Apoptosis may also contribute to pathologic atrophy in parenchymal organs after duct 
obstruction, such as occurs in the pancreas, parotid gland, and kidney. 





An extreme example of ORN of the left mandible caused by 
extraction of a molar tooth.

Fistula from mouth to chin secondary to mandibular 
ORN.

https://maxfacts.uk/diagnosis/a-z/fistula


Morphology of irreversible injury 



LIVER NECROSIS 

(NE)THE DEAD CELLS STAIN A BRIGHT PINK (EOSINOPHILIA) AND STAND OUT FROM THE OTHER CELLS, 

DUE TO DEGENERATION OF STRUCTURAL PROTEINS THAT FORM A COMPACT HOMOGENEOUS MASS


























