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Initial Assessment and Management







Initial Assessment and 
Management

The possibility of a spine injury must be considered in all 
trauma patients.

Always completely evaluate the spine. A patient with a 
spine injury at one level has a significant risk for 
additional injuries at other levels.



The trauma patient should be kept on a hard flat board with straps and 
pads used for immobilization. A hard cervical collar is kept in place. 
These steps minimize forces transferred through the spine, and 
therefore decrease the chance of causing dislocation, subluxation, 
or neural compression during transport to the trauma bay. 



Cervical Collar - Emergency - A girl treated by a paramedic





Cervical spine

The cervical spine is more mobile than the thoracolumbar 
spine.

The mass of the head transmits significant forces to the 
cervical spine during abrupt acceleration or deceleration, 
increasing risk for injury.



C 1



Jefferson fracture

A Jefferson fracture is a bursting fracture of the ring of C1 (the atlas) due 
to compression forces. There are usually two or more fractures 
through the ring of C1. 

Sir Geoffrey Jefferson (1886–1961)











C 2



Odontoid Fractures

The odontoid process, or dens, is the large ellipse of bone 
arising anteriorly from C2 (the axis) and projecting up 
through the ring of C1 (the atlas).



Odontoid fractures are classified as type I, II, or III. A type I 

fracture involves the tip only. A type II fracture passes through 

the base of the odontoid process. A type III fracture passes 

through the body of C2. 





Type II





Hangman’s Fracture



Hangman’s Fracture

Traditionally considered a hyperextension/distraction injury from 
placement of the noose under the angle of the jaw, hangman’s 

fractures also may occur with hyperextension/compression, as with 
diving accidents. The injury is defined by bilateral C2 pars 
interarticularis fractures. The pars interarticularis is the bone 
between superior and inferior facet joints. Thus, the posterior bony 
connection between C1 and C3 is lost. 













Jumped Facets - Hyperflexion Injury

In a hyperflexion injury, the superior facet can “jump” over 

the inferior facet of the level above if the joint capsule is 
torn.













Patients with unilateral injury usually are neurologically intact. 

Those with bilateral injury, however, typically suffer from 

spinal cord damage, since the anteroposterior diameter of the 

spinal canal is compromised by bilateral injury, leading to 

spinal cord compression.



Thoracolumbar Injury



Francis Denis

French origin US orthopedic surgeon 
(1946 ). He is well known for his three-
column injury concept, some spine-
related scales and classification system 
for spinal trauma.



Denis’ Three-column model

A three-column model is useful for categorizing thoracolumbar injuries.The
anterior longitudinal ligament and the anterior half of the vertebral body 
constitute the anterior column. The posterior half of the vertebral body and 
the posterior longitudinal ligament constitute the middle column. The 
pedicles, facet joints, laminae, spinous processes, and interspinous
ligaments constitute the posterior column.





Compression Fracture

Compression fracture is a compression/flexion injury causing failure of 
the anterior column only. It is stable and not associated with 
neurologic deficit, although the patient may still have significant 
pain.







Burst Fracture

Burst fracture is a pure axial 
compression injury causing failure 
of the anterior and middle 
columns. It is unstable, and 
perhaps half of patients have 
neurologic deficit due to 
compression of the cord or cauda
equina from bone fragments 
retropulsed into the spinal canal.











Chance Fracture

Chance fracture is a flexion-distraction injury causing failure of the 
middle and posterior columns, sometimes with anterior wedging. 

It was first described by George Quentin Chance, a radiologist 
from Manchester, UK, in 1948.







Typical injury is from a lap seat-belt hyperflexion with 
associated abdominal injury. It often is unstable and 
associated with neurologic deficit.









Fracture-Dislocation

Fracture-dislocation is failure of the anterior, middle, and posterior 
columns caused by flexion/distraction, shear, or compression forces. 
Neurologic deficit can result from retropulsion of middle column 
bone fragments into the spinal canal, or from subluxation causing 
decreased canal diameter .













Lumbar Laminectomy

















Kerrison punch is surgical instrument surgeons may use and is 

designed to cut bones. The hard metal surface has a sharp 

notched end that allows smooth cuts during spinal or 

neurosurgery.

Kerrison Punch









Lumbar Diskectomy

















lumbar Pedicle Screw  Placement















Vertebroplasty

Summary of  the  key  steps  of the 
vertebroplasty  procedure.

(A) Step  1: In troduction of the 
Jamshidi needle  in to the  pedicle. 
Note  the compression fracture  in  
red  with arrows  indicating vector of 
compression.

(B) Step 2: Guidewire placement (or 
biopsy needle) through Jamshidi
needle.

(C) Ste p  3: Placement of working  
channel  and  insertion  of cement at 
the  level  of the fracture.



kyphoplasty

Summary of the  key  steps of 
the kyphoplasty  procedure. 

(A) Specially  designed 
curette introduced through the  
working cannula to  score the 
bone in the region. 

(B) In troduction of kyphoplasty  
balloons bilaterally with  balloon 
inflation  and  height restoration.

(C)  Partial then full  injection  of 
cement in to vertebral  body 
cavity that has been  created  
after balloon inflation.





Cervical Laminectomy

















ACDF

(Anterior Cervical Diskectomy & Fusion)





































Orthotic Devices

Rigid external orthotic devices can stabilize the spine by decreasing 
range of motion and minimizing stress transmitted through the 
spine. Commonly used rigid cervical orthoses include Philadelphia 
and Miami-J collars.

Halo-vest assemblies provide the most external cervical stabilization.

Lumbar stabilization may be provided by thoracolumbosacral orthoses.





Philadelphia Cervical Collar



Miami J Cervical Collar





Halo-vest





TLSO (Thoracic Lumbar Sacral 

Orthosis)



LSO (Lumbo-Sacral Orthosis)





Minerva



jewett brace





خدایا چنان کن سرانجام کار

تو خوشنود باشی و ما رستگار


