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results from a high force 
hyperextension injury. The 
fracture involves the pedicles of 
C2 and often results in anterior 
displacement of the body and 
peg of C2.



Hyperextension may result in 
avulsion of the anterior corner of 
a vertebral body - most commonly 
C2.



This fracture may occur at any level 
between C3 and C7. It is a highly 
unstable injury with a high incidence of 
associated spinal cord injury.









Spinous process 
'clay-shoveller's' 
fracture

These avulsion injuries 
are traditionally known as 
'clay-shoveller's' fractures 
due to the mechanism of 
repeated forceful flexion 
associated with 
shovelling.
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A comminuted intertrochanteric fracture of the 
proximal left femur bridged by a dynamic hip 
screw



Comminuted fracture of the surgical neck of 
the humerus bridged by four percutaneous 
pins

 



Segmental fracture of the tibia, bridged by an 
intramedullary nail with a proximal interlocking 
screw — the distal interlocking screws have 
been removed



External fixator bridging a tibial fracture



External fixator bridging an unstable distal 
radial fracture



bilateral posterior spinal rods bridging L4, L5 
and S1. This patient underwent spinal fusion 
following a laminectomy done for spinal 
stenosis. The small metal cage seen in the L5-S1 
disk space contains bone graft material which 
will hopefully promote osseous fusion at this 
site.



Right acetabular fracture bridged by two 
reconstruction plates and multiple screws — 
the extra plate seen laterally is probably a 
spring plate — also noted is the proximal end 
of an intramedullary femoral nail





(A) L1 burst fracture anteroposterior view. (B) 
L1 burst fracture lateral view. (C) Anterolateral 
approach with cage placement anteroposterior 
view. (D) Anterolateral cage placement lateral 
view.



Topics 

01

Types of axial fx

02

Post surgical 
findings

03

Union and non-
union



types of healing

89

Primary bone healing
Secondary bone 

healing

1. without the formation of a 
fracture callus

2. when the edges are closely 
approximated and held there 

without much motion

1. ends of the fractured bones are 
near enough to heal** but not 

perfectly opposed

4. large amount of fracture callus

3. cast immobilization or with the 
placement of an intramedullary nail or 

rod

2. when there is some motion at the 
fracture site

3. seen only after surgical plating



Average healing times of common fractures
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Upper Limb: Lower limb:

phalanges: 3 weeks

metacarpals: 4-6 weeks

distal radius: 4-6 weeks

humerus: 6-8 weeks

lower arm: 8-10 weeks

metatarsals: 6+ weeks

tibia: 10 weeks

femoral neck: 12 weeks

femoral shaft: 12 weeks



Disturbed fracture healing
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delayed 
union

non-union 
(pseudoarthrosis) malunion

fracture healing takes about 
twice as long as expected for 
a specific location

fracture healing does not occur 
within 6-9 months
common sites: scaphoid bone, 
femoral neck, tibial shaft

healing in a non-anatomical 
position
can be partially compensated 
for by remodelling of the bone 
(except for rotational 
malunion)





Radiographs of a hypertrophic tibial 
nonunion in a 35-year-old man ten 
months status after medullary fixation of 
an open tibial shaft fracture with 
persistent pain and inability to weight 
bare. Note abundant callus formation 
but persistent fracture line.
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