FRACTURE PATHOLOGY & DIAGNOSIS 

Reference: Apley’s Concise System of Orthopaedics and Fractures, Chapter 23
How fractures happen?
Fractures happen due to: trauma, repetitive stress, abnormal weakening of bone. 
Classification of fractures
Complete: There are three main types of complete fractures: transverse, oblique/spiral, comminuted (two or more fragments) fractures. 
Incomplete: There are different types of incomplete fractures: green stick (buckled/bent bone – common in young children due to their ‘spongy’ bones), compression (cancellous bone is crumped – usually in adults with vertebral body fractures). 
Fatigue/Stress fractures: This occurs due to repeated stresses – possibly in different directions. This is most commonly seen in tibia/fibula. 
Pathological fractures: This is when there is an underlying disease of the bone (osteoporosis / Paget’s disease) such that even normal stresses can cause fractures. 
Types of displacements in fractures (Fig 23.3)
In complete fractures the two main fragments usually become displaced. This is because of the impact of the force, gravity, and the pull of the muscles attached to the bones. They can be: shifted (sideways, forwards, backwards), tilt (angulated to one another), twisted (shift but its rotated about its longitudinal axis). 
How fractures heal? (Fig 23.4)
There are 5 main stages of fracture healing:

· Tissue death and haematoma: Blood vessels rupture and a large haematoma is formed around the fracture
· Inflammation and cellular proliferation: Within 8 hrs of the fracture there is an acute inflammatory reaction and the fragment ends are surrounded by cellular tissue (‘bridge formation’). The haematoma breaks down and fine capillaries begin to grow in that area. 
· Callus formation: The new blood vessels bring the osteogenic/chrondrogenic cells and osteoclasts to the fracture site. The osteoclasts break down dead bone, and a thick cellular mass is laid down. The laid down bone is cancellous bone, which eventually mineralizes so the fracture units. 
· Consolidation: With more osteoblastic and osteoclastic activity the cancellous bone is transformed to compact bone. The bone is made stronger now. 
· Bone re-modelling: Over the coming months to years, the bone is remodeled by continuing bone deposition and resorption. This accounts for the various stresses. The medullary cavity is reformed. 
Fractures can also heal by direct healing when the fracture is immobile from the start, and bone fragments are well apposed. New bone may be laid down directly across the fracture and callus formation is minimal. 
Time factor

There is no set defined time. The ultimate aim is to restore function so the healed site can withstand normal stresses. Upper limb fractures take about 3 weeks for callus formation (to be visible), 6 weeks for union and 8 weeks for consolidation. Lower limb fractures take about 3 weeks for callus formation, 12 weeks for union, and 16 weeks for consolidation. 
Fractures that fail to unite

Sometimes the fractured fragments fail to re-unite because of: 
· Distraction and separation
· Soft tissues between fragments
· Excessive movement of fracture
· Poor local blood supply
In this case, the fracture gap is filled with fibrous tissue forming a ( pseudoarthrosis. In these cases, bone union is possible if the fragments are held immobile or a graft is warranted. 
Taking a history for a fracture
· Pain: Take a detailed pain history
· Instability: instability of a joint is important

· Deformity: may be obvious

· Stiffness / Swelling: swelling at the injury site is a clue to the underlying pathogenesis, although soft tissue injuries also produce similar signs

· Loss of function: can they use their limb still?

· Associated features: loss of pulse, pallor, urinary symptoms (blood in urine – pelvic fracture), abdominal pain
· Neurological: sensory and motor signs (parathesia, numbness, weakness)

PMHx, Med Hx is all similar to general medical histories. A patient with a past history of falls, or fractures are generally more likely to have further fractures. Social setting of the patient is important, because this can considerably decrease their functional levels. 
X rays: a quick overview

X rays are the standard investigative took used in the diagnosis of a fracture. Clinical examination is also important, but sometimes it is not practical to do fully (i.e.: considerable pain etc). Here are some general points are X rays: 
· Two views are always necessary: AP & lateral
· Two points of time can be useful for fractures which are not obvious initially, but bone resorption at site of fracture makes it easier to view
· Two joints above and below must be included when ordering X rays, because joint dislocations can occur in fractures (due to force of impact)
· Two limbs: getting a view of the uninjured limb may be helpful in identifying the pathology 
CT, MRI are useful especially for vertebral fractures. 
