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Definition:  

It means replacement of damaged 

tissue by new healthy one. 

 



Factors affecting repair 



1- General factors:  

Age: repair is more rapid in young age. 

Protein deficiency especially sulpher containing 

amino acids delay repair. 

Vitamin deficiency: deficiency of Vitamin C 

causes defective formation of collagen and 

osteoid. Deficiency of vitamin D causes failure of 

calcification of osteoid tissue. 

Zink deficiency: zinc is essential for collagen 

synthesis. 

Drugs as steroids and cytotoxic drugs delay 

repair. 

Diseases as diabetes mellitus delay repair. 



2- Local factors: 

 Severity of tissue damage. 

 Blood supply: poor blood supply and 

ischaemia delay repair. 

 Type of damaged cells: labile, stable or 

permanent cells. 

 Local infections and presence of foreign 

bodies: delay repair. 



Types of repair: 

 

I. Regeneration. 

II. Healing by fibrosis. 



I- Regeneration 
Definition: It means replacement of damaged cells by new healthy cells of the 
same kind by proliferation of the surrounding living cells. 

  

Cells of the body are divided according to power of regeneration into three 
groups: 

 Labile cells: cells proliferate continuously throughout life to replace aged 
cells. these cells have a good power of regeneration. They include:  

Stratified squamous epithelium of skin, oral cavity, pharynx, larynx, 
oesophagus, cervix and vagina. 

Transitional epithelium of the urinary tract. 

Columnar epithelium of the alimentary tract,respiratory tract and endometrium. 

Haematopoietic and lymphoid tissues. 

 

 Stable cells: they do not proliferate under normal conditions, but only when 
there is a need. As cells of liver, pancrease, salivary glands, chondroblasts, 
osteoblasts. 

 

 Permanent cells: they do not proliferate at all. As nerve and muscle cells.  

 



Examples of regeneration 

 

Regeneration of the skin: the epidermis 

is labile cells which regenerate easily. The 

damaged dermis heals by granulation 

tissue and fibrosis. 

 



 Regeneration of the liver cells: 
 When the damage to the liver cells is mild 

and the fibrous framework of the lobules is 
preserved, regeneration occurs and the lobular 

pattern is preserved. 

 

 When damage to liver cells is severe and the 
fibrous framework of the lobules is 
destroyed, the liver cells regenerate in the form 

of new nodules of liver tissue called 

regeneration nodules as in liver cirrhosis. 





II- Healing by fibrosis 



HEALING BY FIBROSIS 

Definition: replacement of damaged tissue by 
granulation tissue that mature into fibrous 
tissue. 

Pathogenesis: the damaged area get invaded 
by granulation tissue from the surrounding 
living tissue. The granulation tissue is formed of 
new capillary loops and proliferated fibroblasts. 

The Granulation Tissue is moist, insensitive to 
touch, bleeds easily and has red granular 
surface. 

 



https://www.google.com.eg/url?url=https://en.wikipedia.org/wiki/Granulation_tissue&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjv4tihtovSAhUHfRoKHbH_C9kQwW4IFzAA&usg=AFQjCNHGeqRBJl2WF7o9Oj_nT88ArBaXxw


Steps of formation of granulation 

tissue: 

 
I. Angiogenesis: it means formation of 

new capillary loops from parent vessels 

at edges of the damaged area. The 

basement membrane of the existing 

vessels undergoes dissolution. Then the 

endothelial cells proliferate and migrate 

as solid buds. The endothelial buds 

undergo canalization. Anastomose with 

each others to form vascular loops. 

 





II- Fibrogenesis: fibroblasts from the 
surrounding tissues proliferate and 
accompany the capillary loops. The 
fibroblasts at first are large and plump. They 
secrete collagen and other components of 
the ground substance as fibronectins and 
proteoglycans. Early deposited Collagen is 
type III which form thin fibers later on 
Collagen type I is deposited and form broad 
bands.   

 







III- Maturation of granulation tissue: 

The deposited Collagen type I become more 

dense. 

Fibroblasts change to elongated fibrocytes. 

Capillaries undergo obliteration, atrophy and 

resorption. 

The resulting avascular fibrous tissue is called 

scar. 

Scar decreases in size by the contractile action 

of its myofibroblasts and collagenases secreted 

by macrophages. 

Hyalinosis, calcification and even ossification 

may occur in old scar.  

 










