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210 Fractures and dislocations of the spine—general principles 

1. General principles: (1) The main 
concern in any spinal injury is not with the 
spine itself, but with the closely related 
neurological elements (the spinal cord, issuing 
nerve roots and cauda equina). 

(2) lf there is no neurological 
complication risks of later neurological 
involvement must be assessed; i f there is some 
risk of this, precautions must be taken to see 
that this is avoided at all stages, 

(3) lf there is an incomplete 
paraplegia complicating the injury great 
care must be taken to see that no deterioration 
is allowed to occur. 

(4) lf paraplegia is present and 
complete, the prognosis regarding potential 
recovery must be firmly established as early as 
possible. Only i f this is pronounced total and 
permanent can vigilance in the handling of the 
spinal injury be relaxed. 

4. Anatomical features (3): The vertebrae 
are bound together by the following structures: 
The supraspinous (1), interspinous (2), 
intertransverse (3) and capsular ligaments (4), 
and the ligamentum flavum (5): together these 
form the so-called posterior ligament complex. 
Playing a less powerful but nevertheless 
important role are the posterior (6) and anterior 
(7) longitudinal ligaments and the annular 
ligaments (8). Trauma may result in damage to 
any of the bony or ligamentous structures of 
the spine, either in isolation or in combination. 

2. Anatomical features (after Kapandji) 
(1): The components of a typical vertebra have 
a complex relationship, and can be illustrated 
with an exploded diagram. The elements 
comprise the vertebral body (1) composed of 
cancellous bone covered with an outer shell of 
cortical bone, the horseshoe-shaped neural 
arch (2), two articular masses or processes 
which take part in the facet (interarticular) 
joints (3) and the transverse (4) and spinous (5) 
processes. 

5. Assessment of spinal injuries (1): In 
managing any case of spinal injury it is 
important to determine which structures have 
been involved and the extent of the damage 
they have suffered; with this information an 
assessment may be made of the risks of 
complication. Note (a) the history may direct 
you to the type of injury to suspect; (b) the 
clinical examination may be a valuable guide 
to the extent of bony and ligamentous injury, 
and any neurological complication; (c) 
investigation by X-ray and CAT scan is likely 
to provide the most information. It is important 
to make an early assessment of the stability of 
the spine—i.e. to assess whether it is able to 
withstand stress without progressive deformity 
or further neurological damage. Instability 
may be purely mechanica! (e.g. in some 
compression fractures where further kyphotic 
deformity may occur). Instability may be 
neurological (e.g. where shifting or further 
extrusion of bone fragments within the spinal 
canal may lead to neurological deterioration). 
Combined mechanical and neurological 
instability may be present. In assessing 
instability itmay be helpful to regard the spine 
as having three main elements or columns. 

3. Anatomical features (2): When these 
components are brought together they form a 
protective bony covering for the cord (6) and 
the issuing nerve roots (7) The neural arch (2) 
is divided by the articular processes (3) into 
pedicles (8) and laminae (9). 

6. Assessment of spinal injuries (2): The 
middle column (M) consists of the posterior 
longitudinal ligament (1), the posterior part of 
the annular ligament (2), and the posterior wall 
of the vertebral column (3). Unstable injuries 
occur when damage to the middle column is 
combined with damage to either the anterior 
column or damage to the posterior column. 
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7. Assessment of spinal injuries (3): The 
posterior column (P) comprises the neural 
arch, the pedicles, the spinous process, and the 
post. ligt. complex. The anterior column (A) is 
fonned by the ant. long. ligament, the anterior 
part of the annular ligt., and the anterior part of 
the vertebral body. Note that the concern is the 
integrity of these columns, and that failure in 
their role as supports can be due to either bone 
or ligamentous involvement (or a 
combination). Denis classifies four categories 
of spinal injury: 

10. Seat belt type injuries (3): Rapid 
deceleration causes the spine to jack-knife 
round an axis brought forward by a-lap type 
seatbelt, and tension forces lead to failure of 
the posterior and middle columns. The spine is 
unstable in flexion. Failure may occur entirely 
through bone (Chance fracture) (1), or 
ligaments (2), or a combination (3), involving 
either one (1 & 2) or two (3) levels of the 
spine. Injuries of this pattern may be seen in 
situations outside road traffic accidents, but 
the essential element is tension failure. 

8. Classification of spinal injuries: 
Compression fractures (1): Simple 
compression fractures are common stable 
injuries involving the anterior column only. 
Hyperflexion of the spine round an axis 
passing through the disc space leads to 
mechanical failure of bone with either anterior 
(Illus.) or lateral wedging. The height of the 
posterior part of the vertebral body is 
maintained. (Note that severe wedging—e.g. 
more than 15-20°—often indicates damage to 
the other columns and a burst fracture or 
fracture dislocation.) 

11. Fracture dislocations (4): A l l 3 
columns fail , and there is loss of the normal 
constraints, so that dislocation or subluxation 
may occur. Suspect if; (i) there are multiple rib 
or transverse process fractures; (ii) there is a 
slight increase in the height of a disc or a 
fracture of an articular process. Types: (a) 
Flexion-rotationfracture-dislocation. There 
is often a fracture of an articular process on 
one side (F), or a slicing fracture through a 
vertebral body, leading to rotation and 
subluxation of the spine. 

9. Burst fractures (2): Axial loading of the 
spine may cause failure of the anterior and 
middle columns. One or both vertebral body 
end plates may be involved, and bone 
fragments may be extruded into the spinal 
canal, compromising the neurological 
structures and causing neurological instability. 
Radiographs may show the vertebral body 
fracture, loss of vertebral height, and in the 
AP, laminar fractures and separation of the 
pedicles. A CAT scan is invaluable in showing 
bony extrusion; myelography is also 
sometimes of help. 

12. (4 ctd): (b) Shear types offracture-
dislocation: In the posteroanterior type the 
upper segment is sheared forwards, often with 
fracture of the posterior arch at 1 or 2 levels 
(1). In the anteroposterior type there is 
complete ligamentous disruption, but often no 
fracture (2). (c) Fle.xion-distraction type of 
fracture-dislocation: This is a tension type of 
injury as in the seatbelt lesion, but there is an 
anterior annular tear with stripping of the 
anterior long. ligt. allowing anterior 
subluxation (3). 
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9. Burst fractures (2): Axial loading of the 
spine may cause failure of the anterior and 
middle columns. One or both vertebral body 
end plates may be involved, and bone 
fragments may be extruded into the spinal 
canal, compromising the neurological 
structures and causing neurological instability. 
Radiographs may show the vertebral body 
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anterior annular tear with stripping of the 
anterior long. ligt. allowing anterior 
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ligaments (8). Trauma may result in damage to 
any of the bony or ligamentous structures of 
the spine, either in isolation or in combination. 

2. Anatomical features (after Kapandji) 
(1): The components of a typical vertebra have 
a complex relationship, and can be illustrated 
with an exploded diagram. The elements 
comprise the vertebral body (1) composed of 
cancellous bone covered with an outer shell of 
cortical bone, the horseshoe-shaped neural 
arch (2), two articular masses or processes 
which take part in the facet (interarticular) 
joints (3) and the transverse (4) and spinous (5) 
processes. 

5. Assessment of spinal injuries (1): In 
managing any case of spinal injury it is 
important to determine which structures have 
been involved and the extent of the damage 
they have suffered; with this information an 
assessment may be made of the risks of 
complication. Note (a) the history may direct 
you to the type of injury to suspect; (b) the 
clinical examination may be a valuable guide 
to the extent of bony and ligamentous injury, 
and any neurological complication; (c) 
investigation by X-ray and CAT scan is likely 
to provide the most information. It is important 
to make an early assessment of the stability of 
the spine—i.e. to assess whether it is able to 
withstand stress without progressive deformity 
or further neurological damage. Instability 
may be purely mechanica! (e.g. in some 
compression fractures where further kyphotic 
deformity may occur). Instability may be 
neurological (e.g. where shifting or further 
extrusion of bone fragments within the spinal 
canal may lead to neurological deterioration). 
Combined mechanical and neurological 
instability may be present. In assessing 
instability itmay be helpful to regard the spine 
as having three main elements or columns. 

3. Anatomical features (2): When these 
components are brought together they form a 
protective bony covering for the cord (6) and 
the issuing nerve roots (7) The neural arch (2) 
is divided by the articular processes (3) into 
pedicles (8) and laminae (9). 

6. Assessment of spinal injuries (2): The 
middle column (M) consists of the posterior 
longitudinal ligament (1), the posterior part of 
the annular ligament (2), and the posterior wall 
of the vertebral column (3). Unstable injuries 
occur when damage to the middle column is 
combined with damage to either the anterior 
column or damage to the posterior column. 
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7. Assessment of spinal injuries (3): The 
posterior column (P) comprises the neural 
arch, the pedicles, the spinous process, and the 
post. ligt. complex. The anterior column (A) is 
fonned by the ant. long. ligament, the anterior 
part of the annular ligt., and the anterior part of 
the vertebral body. Note that the concern is the 
integrity of these columns, and that failure in 
their role as supports can be due to either bone 
or ligamentous involvement (or a 
combination). Denis classifies four categories 
of spinal injury: 

10. Seat belt type injuries (3): Rapid 
deceleration causes the spine to jack-knife 
round an axis brought forward by a-lap type 
seatbelt, and tension forces lead to failure of 
the posterior and middle columns. The spine is 
unstable in flexion. Failure may occur entirely 
through bone (Chance fracture) (1), or 
ligaments (2), or a combination (3), involving 
either one (1 & 2) or two (3) levels of the 
spine. Injuries of this pattern may be seen in 
situations outside road traffic accidents, but 
the essential element is tension failure. 

8. Classification of spinal injuries: 
Compression fractures (1): Simple 
compression fractures are common stable 
injuries involving the anterior column only. 
Hyperflexion of the spine round an axis 
passing through the disc space leads to 
mechanical failure of bone with either anterior 
(Illus.) or lateral wedging. The height of the 
posterior part of the vertebral body is 
maintained. (Note that severe wedging—e.g. 
more than 15-20°—often indicates damage to 
the other columns and a burst fracture or 
fracture dislocation.) 

11. Fracture dislocations (4): A l l 3 
columns fail , and there is loss of the normal 
constraints, so that dislocation or subluxation 
may occur. Suspect if; (i) there are multiple rib 
or transverse process fractures; (ii) there is a 
slight increase in the height of a disc or a 
fracture of an articular process. Types: (a) 
Flexion-rotationfracture-dislocation. There 
is often a fracture of an articular process on 
one side (F), or a slicing fracture through a 
vertebral body, leading to rotation and 
subluxation of the spine. 

9. Burst fractures (2): Axial loading of the 
spine may cause failure of the anterior and 
middle columns. One or both vertebral body 
end plates may be involved, and bone 
fragments may be extruded into the spinal 
canal, compromising the neurological 
structures and causing neurological instability. 
Radiographs may show the vertebral body 
fracture, loss of vertebral height, and in the 
AP, laminar fractures and separation of the 
pedicles. A CAT scan is invaluable in showing 
bony extrusion; myelography is also 
sometimes of help. 

12. (4 ctd): (b) Shear types offracture-
dislocation: In the posteroanterior type the 
upper segment is sheared forwards, often with 
fracture of the posterior arch at 1 or 2 levels 
(1). In the anteroposterior type there is 
complete ligamentous disruption, but often no 
fracture (2). (c) Fle.xion-distraction type of 
fracture-dislocation: This is a tension type of 
injury as in the seatbelt lesion, but there is an 
anterior annular tear with stripping of the 
anterior long. ligt. allowing anterior 
subluxation (3). 
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1. General principles: (1) The main 
concern in any spinal injury is not with the 
spine itself, but with the closely related 
neurological elements (the spinal cord, issuing 
nerve roots and cauda equina). 

(2) lf there is no neurological 
complication risks of later neurological 
involvement must be assessed; i f there is some 
risk of this, precautions must be taken to see 
that this is avoided at all stages, 

(3) lf there is an incomplete 
paraplegia complicating the injury great 
care must be taken to see that no deterioration 
is allowed to occur. 

(4) lf paraplegia is present and 
complete, the prognosis regarding potential 
recovery must be firmly established as early as 
possible. Only i f this is pronounced total and 
permanent can vigilance in the handling of the 
spinal injury be relaxed. 

4. Anatomical features (3): The vertebrae 
are bound together by the following structures: 
The supraspinous (1), interspinous (2), 
intertransverse (3) and capsular ligaments (4), 
and the ligamentum flavum (5): together these 
form the so-called posterior ligament complex. 
Playing a less powerful but nevertheless 
important role are the posterior (6) and anterior 
(7) longitudinal ligaments and the annular 
ligaments (8). Trauma may result in damage to 
any of the bony or ligamentous structures of 
the spine, either in isolation or in combination. 

2. Anatomical features (after Kapandji) 
(1): The components of a typical vertebra have 
a complex relationship, and can be illustrated 
with an exploded diagram. The elements 
comprise the vertebral body (1) composed of 
cancellous bone covered with an outer shell of 
cortical bone, the horseshoe-shaped neural 
arch (2), two articular masses or processes 
which take part in the facet (interarticular) 
joints (3) and the transverse (4) and spinous (5) 
processes. 

5. Assessment of spinal injuries (1): In 
managing any case of spinal injury it is 
important to determine which structures have 
been involved and the extent of the damage 
they have suffered; with this information an 
assessment may be made of the risks of 
complication. Note (a) the history may direct 
you to the type of injury to suspect; (b) the 
clinical examination may be a valuable guide 
to the extent of bony and ligamentous injury, 
and any neurological complication; (c) 
investigation by X-ray and CAT scan is likely 
to provide the most information. It is important 
to make an early assessment of the stability of 
the spine—i.e. to assess whether it is able to 
withstand stress without progressive deformity 
or further neurological damage. Instability 
may be purely mechanica! (e.g. in some 
compression fractures where further kyphotic 
deformity may occur). Instability may be 
neurological (e.g. where shifting or further 
extrusion of bone fragments within the spinal 
canal may lead to neurological deterioration). 
Combined mechanical and neurological 
instability may be present. In assessing 
instability itmay be helpful to regard the spine 
as having three main elements or columns. 

3. Anatomical features (2): When these 
components are brought together they form a 
protective bony covering for the cord (6) and 
the issuing nerve roots (7) The neural arch (2) 
is divided by the articular processes (3) into 
pedicles (8) and laminae (9). 

6. Assessment of spinal injuries (2): The 
middle column (M) consists of the posterior 
longitudinal ligament (1), the posterior part of 
the annular ligament (2), and the posterior wall 
of the vertebral column (3). Unstable injuries 
occur when damage to the middle column is 
combined with damage to either the anterior 
column or damage to the posterior column. 
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7. Assessment of spinal injuries (3): The 
posterior column (P) comprises the neural 
arch, the pedicles, the spinous process, and the 
post. ligt. complex. The anterior column (A) is 
fonned by the ant. long. ligament, the anterior 
part of the annular ligt., and the anterior part of 
the vertebral body. Note that the concern is the 
integrity of these columns, and that failure in 
their role as supports can be due to either bone 
or ligamentous involvement (or a 
combination). Denis classifies four categories 
of spinal injury: 

10. Seat belt type injuries (3): Rapid 
deceleration causes the spine to jack-knife 
round an axis brought forward by a-lap type 
seatbelt, and tension forces lead to failure of 
the posterior and middle columns. The spine is 
unstable in flexion. Failure may occur entirely 
through bone (Chance fracture) (1), or 
ligaments (2), or a combination (3), involving 
either one (1 & 2) or two (3) levels of the 
spine. Injuries of this pattern may be seen in 
situations outside road traffic accidents, but 
the essential element is tension failure. 

8. Classification of spinal injuries: 
Compression fractures (1): Simple 
compression fractures are common stable 
injuries involving the anterior column only. 
Hyperflexion of the spine round an axis 
passing through the disc space leads to 
mechanical failure of bone with either anterior 
(Illus.) or lateral wedging. The height of the 
posterior part of the vertebral body is 
maintained. (Note that severe wedging—e.g. 
more than 15-20°—often indicates damage to 
the other columns and a burst fracture or 
fracture dislocation.) 

11. Fracture dislocations (4): A l l 3 
columns fail , and there is loss of the normal 
constraints, so that dislocation or subluxation 
may occur. Suspect if; (i) there are multiple rib 
or transverse process fractures; (ii) there is a 
slight increase in the height of a disc or a 
fracture of an articular process. Types: (a) 
Flexion-rotationfracture-dislocation. There 
is often a fracture of an articular process on 
one side (F), or a slicing fracture through a 
vertebral body, leading to rotation and 
subluxation of the spine. 

9. Burst fractures (2): Axial loading of the 
spine may cause failure of the anterior and 
middle columns. One or both vertebral body 
end plates may be involved, and bone 
fragments may be extruded into the spinal 
canal, compromising the neurological 
structures and causing neurological instability. 
Radiographs may show the vertebral body 
fracture, loss of vertebral height, and in the 
AP, laminar fractures and separation of the 
pedicles. A CAT scan is invaluable in showing 
bony extrusion; myelography is also 
sometimes of help. 

12. (4 ctd): (b) Shear types offracture-
dislocation: In the posteroanterior type the 
upper segment is sheared forwards, often with 
fracture of the posterior arch at 1 or 2 levels 
(1). In the anteroposterior type there is 
complete ligamentous disruption, but often no 
fracture (2). (c) Fle.xion-distraction type of 
fracture-dislocation: This is a tension type of 
injury as in the seatbelt lesion, but there is an 
anterior annular tear with stripping of the 
anterior long. ligt. allowing anterior 
subluxation (3). 

Classificatie CWK Letsel 
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1. General principles: (1) The main 
concern in any spinal injury is not with the 
spine itself, but with the closely related 
neurological elements (the spinal cord, issuing 
nerve roots and cauda equina). 

(2) lf there is no neurological 
complication risks of later neurological 
involvement must be assessed; i f there is some 
risk of this, precautions must be taken to see 
that this is avoided at all stages, 

(3) lf there is an incomplete 
paraplegia complicating the injury great 
care must be taken to see that no deterioration 
is allowed to occur. 

(4) lf paraplegia is present and 
complete, the prognosis regarding potential 
recovery must be firmly established as early as 
possible. Only i f this is pronounced total and 
permanent can vigilance in the handling of the 
spinal injury be relaxed. 

4. Anatomical features (3): The vertebrae 
are bound together by the following structures: 
The supraspinous (1), interspinous (2), 
intertransverse (3) and capsular ligaments (4), 
and the ligamentum flavum (5): together these 
form the so-called posterior ligament complex. 
Playing a less powerful but nevertheless 
important role are the posterior (6) and anterior 
(7) longitudinal ligaments and the annular 
ligaments (8). Trauma may result in damage to 
any of the bony or ligamentous structures of 
the spine, either in isolation or in combination. 

2. Anatomical features (after Kapandji) 
(1): The components of a typical vertebra have 
a complex relationship, and can be illustrated 
with an exploded diagram. The elements 
comprise the vertebral body (1) composed of 
cancellous bone covered with an outer shell of 
cortical bone, the horseshoe-shaped neural 
arch (2), two articular masses or processes 
which take part in the facet (interarticular) 
joints (3) and the transverse (4) and spinous (5) 
processes. 

5. Assessment of spinal injuries (1): In 
managing any case of spinal injury it is 
important to determine which structures have 
been involved and the extent of the damage 
they have suffered; with this information an 
assessment may be made of the risks of 
complication. Note (a) the history may direct 
you to the type of injury to suspect; (b) the 
clinical examination may be a valuable guide 
to the extent of bony and ligamentous injury, 
and any neurological complication; (c) 
investigation by X-ray and CAT scan is likely 
to provide the most information. It is important 
to make an early assessment of the stability of 
the spine—i.e. to assess whether it is able to 
withstand stress without progressive deformity 
or further neurological damage. Instability 
may be purely mechanica! (e.g. in some 
compression fractures where further kyphotic 
deformity may occur). Instability may be 
neurological (e.g. where shifting or further 
extrusion of bone fragments within the spinal 
canal may lead to neurological deterioration). 
Combined mechanical and neurological 
instability may be present. In assessing 
instability itmay be helpful to regard the spine 
as having three main elements or columns. 

3. Anatomical features (2): When these 
components are brought together they form a 
protective bony covering for the cord (6) and 
the issuing nerve roots (7) The neural arch (2) 
is divided by the articular processes (3) into 
pedicles (8) and laminae (9). 

6. Assessment of spinal injuries (2): The 
middle column (M) consists of the posterior 
longitudinal ligament (1), the posterior part of 
the annular ligament (2), and the posterior wall 
of the vertebral column (3). Unstable injuries 
occur when damage to the middle column is 
combined with damage to either the anterior 
column or damage to the posterior column. 
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7. Assessment of spinal injuries (3): The 
posterior column (P) comprises the neural 
arch, the pedicles, the spinous process, and the 
post. ligt. complex. The anterior column (A) is 
fonned by the ant. long. ligament, the anterior 
part of the annular ligt., and the anterior part of 
the vertebral body. Note that the concern is the 
integrity of these columns, and that failure in 
their role as supports can be due to either bone 
or ligamentous involvement (or a 
combination). Denis classifies four categories 
of spinal injury: 

10. Seat belt type injuries (3): Rapid 
deceleration causes the spine to jack-knife 
round an axis brought forward by a-lap type 
seatbelt, and tension forces lead to failure of 
the posterior and middle columns. The spine is 
unstable in flexion. Failure may occur entirely 
through bone (Chance fracture) (1), or 
ligaments (2), or a combination (3), involving 
either one (1 & 2) or two (3) levels of the 
spine. Injuries of this pattern may be seen in 
situations outside road traffic accidents, but 
the essential element is tension failure. 

8. Classification of spinal injuries: 
Compression fractures (1): Simple 
compression fractures are common stable 
injuries involving the anterior column only. 
Hyperflexion of the spine round an axis 
passing through the disc space leads to 
mechanical failure of bone with either anterior 
(Illus.) or lateral wedging. The height of the 
posterior part of the vertebral body is 
maintained. (Note that severe wedging—e.g. 
more than 15-20°—often indicates damage to 
the other columns and a burst fracture or 
fracture dislocation.) 

11. Fracture dislocations (4): A l l 3 
columns fail , and there is loss of the normal 
constraints, so that dislocation or subluxation 
may occur. Suspect if; (i) there are multiple rib 
or transverse process fractures; (ii) there is a 
slight increase in the height of a disc or a 
fracture of an articular process. Types: (a) 
Flexion-rotationfracture-dislocation. There 
is often a fracture of an articular process on 
one side (F), or a slicing fracture through a 
vertebral body, leading to rotation and 
subluxation of the spine. 

9. Burst fractures (2): Axial loading of the 
spine may cause failure of the anterior and 
middle columns. One or both vertebral body 
end plates may be involved, and bone 
fragments may be extruded into the spinal 
canal, compromising the neurological 
structures and causing neurological instability. 
Radiographs may show the vertebral body 
fracture, loss of vertebral height, and in the 
AP, laminar fractures and separation of the 
pedicles. A CAT scan is invaluable in showing 
bony extrusion; myelography is also 
sometimes of help. 

12. (4 ctd): (b) Shear types offracture-
dislocation: In the posteroanterior type the 
upper segment is sheared forwards, often with 
fracture of the posterior arch at 1 or 2 levels 
(1). In the anteroposterior type there is 
complete ligamentous disruption, but often no 
fracture (2). (c) Fle.xion-distraction type of 
fracture-dislocation: This is a tension type of 
injury as in the seatbelt lesion, but there is an 
anterior annular tear with stripping of the 
anterior long. ligt. allowing anterior 
subluxation (3). 

Classificatie CWK Letsel 
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46. Cervical fusion (1): Underthe 
circumstances of a posterior ligament complex 
rupture, anterior cervical fusion is unreliable, 
and a posterior fusion is advocated. Note: (a) 
Traction is maintained during the procedure 
(1). (b) After carefully controlled intubation, 
the patiënt is tumed to the prone position, with 
the head supported in a head ring (2). (c) The 
cervical spines are exposed through a midline 
incision (3). 

47. Cervical fusion (2): (d) The ruptured 
posterior ligament is identifled and the 
adjacent spinous processes, laminae and facet 
joints rawed. (e) The spines are wired together 
(Illus.). (0 Two iliac bone grafts are placed 
(and sometimes wired together) on either side 
of the spines, bridging them. (g) Cancellous 
bone chips are packed into the area before 
closure. (h) Traction is continued for 6-8 
weeks and a collar substituted when there is 
evidence of graft incorporation. As an 

altemative to wiring, hook plates, similar in 
concept to Zuelzer plates, may be used, one on 
each side of the spinous processes. In practice 
each is bent so that its hook portion can slip 
under the inferior edge of a lamina, suitably 
notched to receive it and to prevent it from 
drifting; its upper end is held with a single 
screw into the articular mass. Bone grafts are 
then applied. The AO Group recommend an H 
graft technique. 

48. (C) Extension injuries: Mechanisms: 
Commonly: (a) as a result of a fail downstairs, 
striking the forehead against the ground; (b) in 
front impact car accidents where the forehead 
strikes the car roof, fascia or bonnet (3rd, 4th 
and 5th phases of injury); (c) in rear impact car 
accidents in which the neck extends due to the 
inertia of the head. 

Pathology: These injuries are particularly 
common in the middle aged and elderly who 
suffer from cervical spondylosis. Osteo-
arthritic rigidity in the spine may lead to 
excessive concentration of vioience at any area 
of the spine retaining mobility. A similar 
predisposition is found in those suffering from 
ankylosing spondylitis, severe rheumatoid 
arthritis, or congenital deformity of the spine 
with localised areas of fusion (e.g. Klippel-
Feil syndrome). 

49. Pathology ctd: The neck hyperextends 
(1) leading to tearing or avulsion of the 
anterior longitudinal ligament (2). During the 
period of extension the cord may be stretched 
at the level of the vertebral lesion (3). At the 
same time, or when the vertebrae snap together 
again, the cord may be nipped by backward 
projecting osteophytes (4) (in the patiënt with 
advanced spondylosis). Stretching and kinking 
of spinal vessels may lead to extensive 
-oreading thrombosis (5). The cord damage is 

often diffuse and may not correspond exactly 
with the level of injury (6). Spread of 
thrombosis may lead to a deteriorating 
neurological picture. As far as the cord is 
concerned sole involvement of the central area 
is rare, but when it occurs the effect is: (a) 
Motor loss, i f present, tends to be greater in the 
arms than in the legs. (b) Temperature and 
pain conduction are more likely to be affected 
than proprioception and light touch, which are 
frequently spared. 

Diagnosis: ( I ) The history of injury, pain in 
the neck and complaint of weakness in the 
arms are suggestive. (2) Where the causal 
force is anterior (218,48, a, b,) bruising or 
laceration of the forehead is an invaluable 
sign. 

50. Radiographs: Spontaneous reduction is 
the rule, so that the radiographs may be quilc. 
normal. Nevertheless, plain films may show 
(1) avulsion of the ant. long. ligament from ils 
attachment to the vertebral body (Illus.) or an 
osteophyte; (2) anterior displacement of the 
pharyngeal shadow secondary to haemorrhage; 
(3) rarely there may be fractures of the laminae 
or spinous processes, or (4) tearing open of a 
vertebral body. MRI imaging is of great value 
in showing ant. long. ligament ruptures in 
doubtful cases. 

Cervical spine—compression fractures 219 

51. Treatment: Extension injuries of the 
spine are stable. Local treatment consists of 
the judicious use of a collar t i l l local pain and 
cervical muscle spasm settle. The genera! 
treatment is that of the accompanying 
neurological problem which may be minor or 
profound. 

(D) Compression fractures of the cervical 
spine: Mechanisms: These injuries may be 
caused by: (a) heavy objects falling on the 
head, (b) the vertex striking the ground as in 
fails, diving and other athletic accidents, (c) 
the head striking the roof in head-on car 
accidents (phase 2). 

Diagnosis: (a) The history of injury may be 
suggestive. (b) There may be tell-tale 
lacerations on the crown of the head.(c) 
Complaint of pain in the neck should lead to 
the taking of the radiographs which wil l clarify 
the diagnosis. 

52. Radiographs (1): The appearances are 
dependent on the degree of causal vioience. 
When the forces are moderate, a fissure 
fracture of the vertebral body may be 
produced, most obvious in the AP projection 
(Illus.: vertical fracture through the body of 
C5, with a similar but less marked fracture of 
C6). Where the deformity is greater, lateral 
displacement of the pedicles may be obvious. 

53. Radiographs (2): In more severe 
injuries the vertebral body may be 
comminuted and flattened. Fragments of the 
vertebral body may be extruded in any 
direction; when this occurs the cord may be 
endangered. (Illus.: compression fracture of 
C5; note the encroachment on the neural canal 
by the posterior part of the body.) CAT 
scanning is of particular value in clarifying the 
extent of fractures of this type. 

54. Neurological involvement: The most 
vulnerable part of the cord lies anteriprly, 
affecting firstly the motor supply of the upper 
limbs before the motor pathways to the lower 
limbs: hence paralysis tends to be maximal in 
the upper limbs. Next to be involved are the 
spinothalamic tracts carrying pain and 
temperature, and lastly the posterior columns 
(proprioception and light touch). 

55. Neurological assessment: On 
admission, a complete neurological 
examination should be carried out: this should 
involve testing: (1) all the main muscle groups 
in the upper and lower limbs, (2) the skin and 
tendon reflexes, (3) sensation to pin prick and 
light touch, (4) proprioception. I f the paralysis 
is bilateral, symmetrical and complete, testing 
should be repeated meticulously at 6 hours, 12 
hours, and 24 hours post injury. No recovery 
after 24 hours in injuries at cervical level 
almost certainly indicates a hopeless 
prognosis. Be careful to note, however. that a 
profound neurological loss cannot be declared 
complete unless proprioception and light 
touch have been most carefully assessed. 
Many apparent recoveries in lesions first 
described as complete may well have been due 
to failure in carrying out a careful examination 
of these modalities of sensation. 

Treatment: (1) The posterior ligament 
complex is intact, and once these fractures 
have healed there is no tendency to subsequent 
displacement. They are generally best treated 
by cervical traction for 6 weeks until 
cancellous union has occurred. Traction also 
minimises the chances of backward 
displacement of bone fragments. 
(2) Removal of backward projecting bone 
fragments which are interfering with cord 

function may be carried out through an 
anterior approach. This is indicated in the face 
of the following criteria: (i) an incomplete cord 
lesion, (ii) a deteriorating neurological picture, 
(iii) a local block on myelography, (iv) 
confirmatory evidence on CAT or MRI scan of 
spinal encroachment. The indications are less 
clear when the neurological condition is static, 
and even less so when it is complete. Where on 
exploration there is evidence of marked spinal 
instability, internal fixation is advisable. For 
this purpose cervical spine locking plates (e.g. 
by Synthes®) have been developed to avoid 
having to have screws engaging the posterior 
cortex of the vertebral bodies. The coarse 
threaded cancellous screws employed are 
locked to shallow profile plates by separate set 
screws which expand their upper ends (Illus.). 

Neurologie - Ruggemerg
Anterieure deel van het 
ruggenmerg is het meest 
kwetsbaar 

Mot.VH bovenste extr. 

Mot.VH onderste extr. 

Tr. Spinothal. (temp.&pijn) 

Achtersteng (prop.&lichte 
aanraking)



Neurologie-Ruggemerg

Ruggemerg (SC) is smal in diameter 
symptomen vaak bilateraal (para-/
tetraplegie) 

Cervicaal trauma, meeste kans op tetraplegie



Neurologie-Ruggemerg
!

SCI met contusie - tijdelijke verlies van geleiding - effect is vlekkerig 
en herstel is snel 

Bij compleet SCI in de primary survey kan er sprake zijn van 
contusie, echter als na 12uur het letsel compleet blijft is de oorzaak 
geen contusie 

Na een SCI kunnen de reflexen voor enkele uren tot 2 weken 
uitblijven. Terugkomen van de reflexen met uitblijven van sensibiliteit 
en actieve spiercontractie is bewijzend voor een transectie



Neurologie-Ruggemerg
!

Spinale shock 

Tijdelijk uitval van functie ruggemerg 

Neurogene shock (hemodynamisch) 

Verlies vaattonus onder niveau contusie / 
transsectie (distributief)



Neurologie-Radiculair

Belangrijk kenmerk van 
van een wortel aandoening 
is pijn die uitstraalt in het 
betreffende dermatoom 

Afwijking aan arm > 1 
dermatoom = plexus. 
Plexusleasies zijn zeer 
pijnlijk



Neurologie-Radiculair



Op het veld !

BIG BROTHER …



ABCDE

Altijd eerst ABC met MILS





NEXUS & CCR



NEXUS



NEXUS



Canadian C-Spine Rules



NEXUS vs. CCR
Nexus / CCR zijn gelijkwaardig in het vrijgeven van de CWK 

NPV  

99,9% (99,8-100)Nexus 

100% (99,8-100) CCR  

!

Acute spinal injuries: Assesment and management ; EMP 2006 : volume 8, no. 5 

Validity of a set of clinical criteria to rule out injury to the cervical spine in patients with blunt trauma ; The New England Journal of Medicine 
07-2000 : 94-100 

The CCR for radiography in Alert and Stable Trauma Patients ; JAMA october 17, 2001 - Vol. 286, No. 15 : 1841-1848 

 





Samenvatting
Eerst ABC met MILS 

Aandacht voor trauma mechanisme 

Relateer bevindingen van LO 

Neurogene schock vs. spinale shock 

Geen immobilisatie device als dit gevaar oplevert 

NEXUS en CCR gelijkwaardig in vrijgeven CWK



Preventie ?


