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Report of two cases of high cervical injury: an adequate 
functional result with timely surgical management
Reporte de dos casos de lesión cervical alta: un resultado funcional adecuado con 
manejo quirúrgico oportuno
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Abstract

Introduction: Odontoid fractures correspond to 9-15% of cervical spine fractures. Atlas fracture is rare (3-13%)8. Case pre-
sentation: Male with Anderson and D´Alonzo Type  II Odontoid fracture with unstable fragment treated with occipitocervical 
fixation with occipital plate, C2-C3 transfacet screws; Female with type E Jefferson fracture + anterolateral atloaxial dislocation, 
treated with occipitocervical fixation, C2-C3-C4 transfacet screws. Discussion: Anderson and D’Alonzo Type II fractures and 
Jefferson type E fractures are a surgical emergency due to instability and neurological deficit.

Keywords: Type II odontoid fracture. Jefferson fracture. Spinal cord trauma. Occipitocervical fixation. Posterior cervical ins-
trumented fusión.

Resumen

Introducción: Las fracturas odontoideas corresponden del 9-15% de las fracturas de la columna cervical. La fractura del 
atlas es poco común (3-13%)8. Presentación del caso: Masculino con fractura de Odontoides tipo II de Anderson y D´Alon-
zo con fragmento inestable tratado con fijación occipitocervical con placa occipital, tornillos transfacetarios C2-C3; Femenino 
con fractura de Jefferson tipo E + luxación atloaxoidea anterolateral, tratada con fijación occipitocervical, tornillos transfaceta-
rios C2-C3-C4. Discusión: Fracturas tipo II de Anderson y D´Alonzo y fracturas de Jefferson tipo E son una urgencia quirúr-
gica debido a inestabilidad y déficit neurológico.

Palabras clave: Fractura de odontoides tipo II. Fractura de Jefferson. Traumatismo Raquimedular. Fijación occipitocervical. 
Fusión cervical posterior.
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Introduction

Odontoid fractures correspond to 9-15% of cervical 
spine fractures1. Of these, the Anderson and D´Alonzo 
Type  II fracture is the most common and occurs in 
more than 60% of cases2. These are usually the result 
of high energy trauma, such as car accidents or falls 
from height, most of them are associated with a head 
injury to the frontal region that indirectly produces an 
extension injury and predominates in males3.

According Anderson and D Álonzo, these fractures can 
be classified as: Type  I: Fracture of the odontoid apex, 
Type II: Fracture of the odontoid base, Type III: Vertebral 
body fracture, and Type II odontoid fractures (T II-OF) can 
be treated surgically or conservatively1,4.

Various treatments have been proposed for TII-OF 
with the aim of reducing fracture fragments, stabilizing 
the fracture, allowing fusion, and reducing pain5. In 
general, the treatment of patients with a fracture of 
the odontoid process is based on the type of fracture, 
the age of the patient, the patient’s health, the rela-
tionship with neurological deficits, and personal pref-
erence of the surgeon. Relative indications for surgery 
include fracture dislocation > 5 mm, angulation > 10 
and failed attempts at closed reduction. Surgical treat-
ment may involve anterior odontoid screw fixation or 
posterior atlantoaxial arthrodesis, resulting in stabili-
zation of the upper cervical spine5,6.

In cases with indication for surgery for surgery, the 
purpose of the intervention will be: (A) to release 
trapped root elements through discectomies, corpec-
tomies, laminectomies, evacuation of collections of 
expansion of spaces, (B) align vertebral segments by 
compass or halo traction, manipulation or surgery, (C) 
stabilize vertebral elements with surgical techniques 
via anterior, posterior or with double 360° approaches, 
and (D) stop the clinical-radiological evolution, (E) al-
low maximum functional recovery7. Atlas fracture is 
rare, accounting for 3-13% of all cervical spine frac-
tures and 1.3-2% of all spinal injuries8,9. Unstable atlas 
fracture is even rare and is mainly caused by vertical 
falls, traffic accidents and other vertical traumatic forc-
es9. Atlas fractures were classified by Jefferson in 
1920, into seven types (Table 1)10.

Jefferson Type  E fracture is very dangerous, as 
displacement of bone blocks can cause spinal cord 
injury, leading to serious complications such as para-
plegia and death.

Therefore, the stability of the atlantoaxial complex 
must be reconstructed surgically. Treatment is aimed 

Table 1. Jefferson Classification of Atlas fractures

Type Anatomical diagnosis

A Unilateral or bilateral anterior arch fracture

B Unilateral or bilateral posterior arch fracture

C Simple fracture of a lateral mass

D Comminuted lateral mass fracture  
(the TLA is possibly damaged)

E True Jefferson fracture in which the anterior and posterior 
arches of the atlas are fractured bilaterally  
(unstable atlas fracture)

F Linear or crossed unilateral anterior arch and posterior 
arch fractures

G Isolated TLA break

TLA: transverse ligament of the atlas.

at correcting the dislocation, restoring stability to the 
atlantoaxial joint, and retaining the maximum degree 
of motion of the cervical spine9.

Case presentation

The first case is a 20  years old male who suffers 
direct head trauma when diving into a pool exerting 
direct axial force on the cervical spine, refers to par-
esthesia in upper limbs at the time of trauma, denies 
loss of alertness, as well as epileptic seizures, 15 
points in the Glasgow Coma Scale,  motor and sen-
sory system without alterations, global ++/+++ muscle 
stretch reflexes, intact posterior cords, and multiple 
SCALP- type cranial vault wounds.

Simple tomography of normal skull and simple 
crane cervical tomography with 3D reconstruction 
showing Anderson and D´Alonzo Type II odontoid frac-
ture with unstable left fragment and risk of posterior 
displacement (Fig.  1). An urgent decision was made 
to perform a posterior approach for occipitocervical 
fixation with occipital plate, 4 C2-C3 polyaxial trans 
facet screws, titanium bars, and Cross Link and sub-
sequent placement of rigid Aspen-type collar (Fig. 2).

The second case is a 29 years old female who has 
a fall of approximately 6 m in height, exerting vertical 
force on the cervical spine, refers to a sudden de-
crease in force in both thoracic limbs, denies other 
symptoms. To the neurological examination with a 15 
points in the Glagow Coma Scale, motor system with 
force 3/5 on the Daniels scale C5, C6, C7, and C8 
myotomes, sensory without alterations, intact poste-
rior cords, global ++/+++ muscle stretch reflexes 
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Figure 1. 3D reconstruction of craniocervical CT with Anderson and D´Alonzo Type II odontoid fracture with unstable left fragment and posterior 
displacement.

Figure 2. Occipitocervical fixation with occipital plate, four poly axial trans facet screws C2 C3, titanium bars, and Cross Link.

craniocervical computerized tomography showing 
Type E Jefferson fracture + anterolateral atloaxial dis-
location (Fig. 3).

It was to decide to perform a posterior approach 
with occipitocervical fixation with an occipital plate, six 
polyaxial trans facet screws of C2-C3-C4, titanium 
bars, and Cross Link and subsequent placement of a 
rigid Aspen-type collar (Fig. 4).

Both patients in the post-operative period without 
added neurological deficit, presenting reversal of 
symptoms on admission, with control radiological 

studies with adequate placement of prosthetic mate-
rial, returned home 2 days after the operation (Fig. 5).

Discussion

Odontoid fractures are often caused by high energy 
trauma, such as fall from a height and traffic acci-
dents11-13. Represent 9-15% of all cervical fractures. 
These injuries are believed to be extremely dangerous 
due to the potential risk of upper cervical cord injury 
after traumatic instability. The distribution of odontoid 
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fractures according to age shows two peaks, one in 
younger patients (17-30  years), associated with high 
energy trauma, the other peak occurs in geriatric pa-
tients (> 70 years old) and is associated with low en-
ergy trauma, such as falls1,14,15.

Although the majority of patients arriving at the hos-
pital will not have a noticeable neurologic injury, a de-
tailed neurologic evaluation is required, as displaced 
fracture fragments can compress the spinal cord and 
lead to cervical myelopathy. In a review of 446 T II-OF, 
Przybylsky found that 82% of the patients were neuro-
logically intact, 8% had minimal sensory disturbances 
in the scalp or extremities and 10% had significant neu-
rological deficits16. However, in a retrospective analysis 

of 16 patients with neglected odontoid fractures, Crock-
ard et al.1 found that all patients had neck pain at 1 year 
and 69% had clinical signs of myelopathy, including 
upper extremity weakness and gait disturbances1,7.

Acceptable options for the initial treatment of all 
types of odontoid fractures include external cervical 
immobilization with a hard cervical collar, whereas 
Type  II fractures should be considered for surgical 
fixation in the context of a 5 mm displacement, com-
munication, Type IIA, and inability to achieve/maintain 
fracture alignment with external immobilization3.

Surgeons appear to recognize morbidity as an im-
portant factor during the decision-making process and 
have concluded that morbidity is not an absolute 

Figure 4. Occipitocervical fixation with an occipital plate, six polyaxial trans facet screws C2-C3-C4, titanium bars, and Cross Link.

Figure 3. Craniocervical TC scans showing type E Jefferson fracture + anterolateral atloaxial dislocation.
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contraindication to surgery. The morbidity that is rel-
evant for surgery is also relevant for non-surgical 
treatment1.

Jefferson fractures are associated with other trau-
matic cervical injuries in up to 50% of cases, most 
commonly with posteriorly displaced T II-OF17,18. Un-
stable Jefferson fractures are characterized by a tear 
of the transverse ligament of the atlas (TLA), resulting 
in lateral displacement of the lateral masses after ex-
cessive axial loading18,19.

At present, the treatment of C1 fractures remains 
controversial and there are no internationally accept-
ed standards of treatment. For isolated atlas fractures, 
conservative treatment is the main method, but for 
unstable atlas fractures, surgical treatment remains 
the preferred method. It is widely accepted that sur-
gery is indicated for atlas fracture associated with 
atlantooccipital instability, intraligamentous rupture of 
the TLA, and for “unstable” atlas fracture9,20,21.

Anderson and D’Alonzo T II-OF and Jefferson type E 
fractures are a surgical emergency due to the poten-
tial for instability, they present and the secondary 

neurological deficit for the patient requesting to gener-
ate quadriplegia, high cervical injury with ascending 
spinal cord edema and secondary bulbar injury, car-
diorespiratory arrest, and even death, surgical treat-
ment must be individualized for each patient and 
according to the surgeon’s expertise.

The cure rate for T II-OF (with an age range of 18-
64 years) treated with posterior atlantoaxial fixation is 
relatively high22.

Decision-making for odontoid fracture is challenging 
and requires careful consideration of many factors re-
lated to the nature of the fracture and the patient. The 
selection of the fixation procedure requires a thorough 
understanding of the patient´s anatomy and careful 
preparatory evaluation and planning for successful 
treatment and favorable clinical outcomes3.

For Jefferson Type E fractures occipitocervical fixa-
tion combined with short-term external immobilization 
establishes upper cervical stability and prevents further 
spinal cord injury and damage to nerve function18.

Occipitocervical fusion with transpedicular fixation 
has the advantages of reliable fixation, few complica-
tions, and high fusion rates9.

The most important point of treatment for atlanto-
axial fracture is to reduce and stabilize the injured 
segment to prevent further neurological injury. The 
TLA frequently causes severe instability of the upper 
cervical spine.

Surgical treatment is always necessary for patients 
combined with bilateral anterior and posterior arch frac-
tures, and unstable fractures with lesion of the TLA23,24.
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