Index
A

Adenoids, prominent, 31
Anatomy, developmental, 1-11
Aneurysmal bone cysts, 125-127
Angulation, of C2 on C3, 20-21
Anomalies, 39-56
of the dens, range of, 58
Apophyseal joints
abnormalities of, in flexioninduced injuries, 83-85,
91-92
normal, in the older child, 26-28
obliteration of, in rheumatoid
arthritis, 123-124
Arachnoid cysts, 128
Arch defects
anterior C1, 53
posterior
C1,46-47
C2,47-51
lower vertebrae, 51-53
See also Neural arches
Amold-Chiari I malformations, 128
Astrocytomas, spinal cord, 128
Atlantoaxial instability, in
rheumatoid arthritis,
123-125
Atlanto-occiptal dissociation,
115-117
Atlanto-occipital instability,
132-133
Atlas (C1), embryonic development
of,l
Avulsion fracture
differentiating ring ep iphysis
from, 30-32

of the spinous tips, 87, 89
See also Teardrop fracture
Axis (C2)
embryonic development of, 1
synchrondoses of, 6-7
B
Basilar invagination, 44, 48
Battered child syndrome,
hangman's fractures in,
103

Bone cysts, aneurysmal, 125-127
Brachial plexus injuries, 117-119
Butterfly vertebra, 39-40
C
Calcific diskitis, 124-126
Central veins, misinterpreting as
fractures, 36-37
Cervical line, normal posterior,
22
Cervical spine
lower
injuries to, 79-95
vertebral fusion at, 41
normal motion of, causing
pseudoabnormalities, 1516
upper, injuries to, 95-118
Chromosomes
trisomy 13-15, coronally cleft
vertebrae associated with,
39-40
trisomy 21, atlanto-occipital
instability associated with,
133
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Chrondrofication centers, in
development of cervical
vertebrae C3-C7, 2-4
Clay shoveler's fracture, 87-89
Cleft vertebrae, anomalies
associated with, 39
Collagen vascular diseases, cervical
spine instability in, 123124
Computed tomography
axial, for Jefferson fracture
evaluation, 113-115
for rotation force injury
evaluation, 94-95
for subluxation or dislocation
evaluation, 110-112
in trauma to the cervical spine,
77
Coronal hemivertebra, 39-40
Cysts
arachnoid, 128
bone, aneurysmal, 125-127
D

Dens
abnormal development of,
associated with C1-C2
fusion, 42-43
absence of, 69
anomalies and normal variation
of, 57-73
bifed,71-72
as the body of Cl, 70
embryonic development of, 1
fracture of, 115-116
in anterior force injury, 99100
differentiation from os
odontoideum, 64-66
in extension force injury, 107
in hyperflexion injuries, 9698
pseudo-os odontoideum with,
68
ossification centers of, 3
tilting of, 70-71
in extension force injury, 106
from hyperextension forces,
103
Disk, disruption of
in extension force injuries,
104-105
in rotation force injuries, 92-94

Dislocation
anterior, of C2 on C3, 21-23
C1-C2, due to rotational force,
110
of C2 on C3, differentiating from
hangman's fracture , 99-102
posterior, of vertebral bodies,
19-20
E

Embryonic development, of the
spine, 2
lack of dens in, 69
En face pedicle sign, in rotational
injury, 92-94
Ewing's sarcoma, 127-128
F

"Fat" C2 sign, 113
Flexion curve, apex of, change in
location with normal
growth, 16
Forces, in cervical spine injury,
75-76. See also Flexion
forces
Fractures
central veins mistaken for, 36-37
compression (axial load) injuries
in the lower cervical spine,
92-95
in the upper cervical spine,
112-115
computed tomography for
differentiating from
wedging, 24-26
extension injuries
in the lower cervical spine,
87-91
in the upper cervical spine,
97-107
flexion injuries
in the lower cervical spine,
79-87,88,89
in the upper cervical spine,
95-97
forces in, 75-76
in the lower cervical spine, 79-95
occult, of the cervical spine and
base of the skull, 77
pars, in hypoextension injury,
89-90
posterior C1, in hyperextension,
101

Index
rotation injuries
in the lower cervical spine,
91-92, 93
in the upper cervical spine,
108-112
in the upper cervical spine,
95-115
Fusion-segmentation anomalies,
39
at the C2-C3 level, 41
H

Hangman's fracture
anterior dislocation of C2 on C3
in,21
with C2-C3 disk disruption,
104-105
differentiating from posterior C2
arch defects, 47-51, 99102
in infants, 107-108
Hemangiomas, 125-127
High anterior arch of Cl, 16-17
Histiocytosis X, 130-132
Hypertrophy, of intervertebral disks,
with vertebral fusion,
42
Hypoplasia, dens, associated with
posterior C1 arch defects,
46-47,51
I

Infection leading to cervical spine
instability, 123-125
Inflammation leading to cervical
spine instability, 123-125
Iniencephaly, 42-43, 46
Injuries, to the cervical spine,
differences between infants
and adults, 16
Instability of the cervical spine,
plain film signs of, 78-79
Interspinous distance, C1-C2,
exaggerated,17
Intervertebral disks, hypertrophied,
vertebral fusion with, 42

J

Jefferson fracture, 112-115
differentiating from
synchondrosis, 4
versus lateral mass pseudooffset, 34

K

Klippel-Feil syndrome, fusion
anomalies in, 42, 45
Kyphosis, at the C3-C4level,
associated with a coronal
hemivertebra, 40
L

Langerhans cell histiocytosis,
130-132
Lateral flexion injuries, 91
Lateral mass, Cl, bilateral and
unilateral offset of, 34-36
Lateral view, for evaluating
cervical spinal injur ies,
76-77
Leukemia, bony involvement of the
cervical spine in, 128
Ligaments, underdevelopment of,
in association with a missing
dens, 69
Locked facette sign, in flexioninduced injuries, 84, 87,
91-92
Lymphoma, bony involvement of
the cervical spine in, 128
M

Magnetic resonance imaging
in acute trauma, 78
for differentiating hemangiomas
from aneurysmal bone cysts,
127
for evaluation
of injury in SCIWORA
syndrome, 116-117
of neurofibromatosis, 129
of soft tissues, 29, 91-95
of vertebral fusion, 42
Malignant tumors, primary, of the
cervical spine, 127-128
Motion artifact, in computed
tomography, 118-119
Motion of the cervical spine,
causing
pseudoabnormalities, 1516
N

Neoplastic diseases, 125-128
Neural arches
development of, 2-4
dysplastic, 55
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Neural arches cont.
fractures of, 88-99
fusion of, C1 and C2, 43-44
normal variations of, 13-15
Neurofibromatosis
plexiform, 130-131
type I, 129-131
Neurological deficit, in SCIWORA
syndrome, 116-117
Normal synchondroses, 4-10
Normal variations, 13-38

o

Perched facette sign, in flexioninduced injuries, 84, 86,
91-92
Platybasia, of the skull, 44
Posticus ponticus, 36-37
Predental distance, in infants, 1719
Pseudodislocation, anterior, at the
cervical spine, 23-24
Pseudo-offsetting, lateral masses of
C1 in infancy, 34-36
R

Occipital condyles, articulation
with the lateral masses of
C1,1
Occipitalization, 13, 43-47
Open facette sign, 91-94
Open-mouth odontoid view
for evaluating cervical spinal
injuries, 76-77
Os odontoideum
acquired, 68, 97
configurations of, 64-66
development of, with a
hypoplastic dens , 59
Ossicles
abnormal
association with a hypoplastic
dens, 67
in the area of the os terminale,
62
Ossification centers, of the dens ,
3-4

Osteogenesis imperfecta, basilar
invagination associated
with,46
Osteogenic sarcoma, 129
Osteoid osteomas, 127
Osteomyelitis-diskitis of the
cervical spine, 123-125
Os terminale
complex with the os
odontoideum, 57-69
embryonic derivation of, 1, 57
normal, 58-59
variable appearance of, 6061
p

Pars, fractures of, in extension
force induced injuries, 8889

Rheumatoid arthritis, cervical spine
instability in, 123-124
Rhizomelic punctate epiphyseal
dysplasia, coronally cleft
vertebrae associated with,
39
Ring epiphysis
differentiating from avulsion
fractures, 30-32
normal,32
S
SCIWORA syndrome, 116-117,
118
Segmentation anomalies, 40
Soft tissues
injury to, magnetic resonance
imaging for delineating, 78
prevertebral
evaluating, 26-30
pathologic thickening of, 31
Spina bifida, 7, 11
Spinal canal, cervical,
pseudowidening of, 31-32
Spinal cord
compression of, from instability
at the C1-C2 level, 62
injury to
in hyperextension injuries,
89-91
magnetic resonance imaging
for delineating, 78
SCIWORA syndrome, 118
tumors of, 128-129
Spinal stenosis, 134
Spinous processes, normal
variations of, 13-14
Spinous tips, avulsion fractures of,
87,89
Sprengel's deformity, 42, 45

Index
Still's disease, cervical spine
instability in, 123-124
Synchondroses, 4-11
Syringomyelia, 128

U

T

Upper cervical spine, injuries to,
95-118

Teardrop fracture
in anterior force fracture of the
lower cervical spine, 81-82
in anterior force fracture of the
upper cervical spine, 9697
in extension force injury to the
lower cervical spine, 88-91
in flexion force injury at C2-C3,
84
Transverse processes, 30-32
Trauma, 75-122
Trisomy
13-15, coronally cleft vertebrae
in,39-40

21, atlanto-occipital instability
associated with , 133

V
Vertebrae, C3-C7, synchondroses
of, 7, 10
Vertebral bodies
development of, ossification
center development, 4
dysplastic, in neurofibromatosis,
129
fusion anomalies of, 39-46
normal variations of, 13-15
W

Wedging, of C3 and C4, 23-28
Wry neck, 109-111
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