
 

 

Pathology 2nd class /  

Healing of fracture 

Phases of Fracture Healing  

Bone can repair by reactivating processes that normally takes place 

during embryogenesis.  

There are three major phases of fracture healing. 

Inflammatory Phase 

1- Fracture and hemorrhage: 

– Soon after fracture, blood vessels (in the periosteum, cortex and 

medullary cavity) rupture leads to extensive hemorrhage (hematoma), 

at the fracture site and surrounding tissue. 

– Necrosis of bone also occurs at the fracture site. 

2- Inflammatory cells: 

– Fibrin mesh work in the clotted blood helps  

◆ To seal the fracture site 

◆ Influx of inflammatory cells (neutrophils and macrophages) to the 

area 



 

 

◆ Ingrowth of fibroblasts and new capillary vessels 

(neovascularization) to the site, producing granulation tissue between 

the fracture fragments. 

3- Formation of granulation tissue: It consists of proliferating 

capillaries and fibroblasts and are formed at the site of fractures 

4- Soft-tissue callus or procallus formation:  

– Osteoprogenitor cells  activate both osteoblastic and osteoclastic 

activities at the fracture site. 

– Osteoblasts derived from activated osteoprogenitor cells migrate 

into the granulation tissue and differentiate into osteoid synthesizing 

units. 

They deposit large quantities of osteoid collagen in a haphazard 

pattern producing woven bone (unmineralized bone is called osteoid). 

– Granulation tissue containing (mineralized or unmineralized) bone or 

cartilage is termed a callus 

Reparative Phase 

- Lamellar bone formation: As the healing advances, the hyaline 

cartilage and woven bone of the original fracture callus are replaced by 

lamellar bone. This is stronger and consists of parallel collagen fibers. 



 

 

- Endochondral ossification: The replacement process is known as 

endochondral ossification with respect to the hyaline cartilage and 

bony substitution with respect to the woven bone. 

-Bony callus: At this stage, the callus is mineralized (calcified) and is 

known as bony (osseous) callus. As the mineralization proceeds, the 

stiff ness and strength of the callus increases. By the second or third 

week, controlled weight bearing can be tolerated. 

Remodeling Phase 

- Several weeks after a callus has sealed the bone ends, the remodeling 

phase begins.  

- Resorption of excess portions of bony callus: During healing, excess 

of bony callus is formed around the fracture site. As the callus is 

subjected to weight- bearing forces, the portions of bony callus that 

are not physically stressed by this weight are slowly resorbed by 

osteoclasts. Thus, the osteoclasts act to remodel bone and decrease 

the size of callus. 

- The remodeling phase substitutes the trabecular bone with compact 

bone. 

- Remodeling phase continues till the original bone shape (contour), 

outline and strength of the fractured bone is re-established. 



 

 

The whole process of healing of a bone fracture usually takes about 6 

to 8 weeks. 

Complications of Healing 

- Delayed union and nonunion of fracture. 

- Pseudoarthrosis: In case of nonunion, too much movement along the 

fracture gap can cause cystic degeneration in the callus, creating a 

false joint or pseudoarthrosis. 

- Large callus with deformity. 


