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ABSTRACT

Objective: This article describes a clinical and radiologic retros-
pective analysis of odontoid fractures in 20 patients accompa-
nied by the IOT-HCFMUSP, from 2004 to 2010. Methods: These 
fractures were stratified according to their classification (AO/
Anderson and D’Alonzo), epidemiologic profile, type of treat-
ment, time to consolidation of the fracture, and complications. 
Results: It was observed that there was a higher number of 
odontoid fractures in males (4:1), between the third and fourth 
decades of life (60%), and that the main causes of the trauma 
were falling from heights (60%) and car accidents (25%). Also, 
15% of the cases presented neurological deficits. The most 
prevalent type of odontoid fracture was Type II (55%) followed 

by Type III (40%). The most prevalent type of treatment used 
for Type II and III fractures was surgical (73%) and non-surgical 
(87.5%), respectively. Consolidation of the fracture took place 
within 16 weeks in 87.5% of surgically treated cases, and in 
54.5% of those treated non-surgically. No cases of pseudoar-
throsis were found. Conclusion: The surgical treatment of Type 
II odontoid fractures showed satisfactory results in relation to 
time to consolidation of the fracture and low incidence of com-
plications, as did the non-surgical treatment used for the Type 
III fractures. Level of Evidence: Level IV, case series.

Keywords: Spinal fractures. Odontoid process/surgery. Odon-
toid process/therapy. Axis.
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INTRODUCTION

Fractures of the dens of the axis are of considerable relevance 
in our midst on account of the increasing prevalence of high 
energy trauma and as regards the difficulties and challenges 
associated with the treatment of this pathology. Car accidents, 
in particular, have been contributing toward the growth in the 
number of cases of odontoid fractures in recent years. These 
high energy traumas are associated with polytrauma, includ-
ing upper cervical trauma. Among other trauma mechanisms 
associated with these fractures we can cite: firearm wounds, 
falls from great heights, falls from own height in older patients 
and sports or recreational traumatisms.1,2

The diagnosis of odontoid fracture is not always easily recogniz-
able. This difficulty can be attributed to different causes: poor 
technical quality of the images obtained in the initial patient 
appointment, lack of experience of the orthopedic generalist or 
neurosurgeon in the investigation of the problem, absence of 
painful or neurological symptoms on the patient’s part, difficulty 
in obtaining the assessment by a spinal specialist, shortage of 
qualified professionals, absence of adequate computed tomog-
raphy in most services, patients presenting multiple trauma with 
lowering of consciousness and other systemic complications.3,4 
The delay in odontoid fracture detection and in the establish-

ment of its treatment can lead to countless complications, 
including: pseudarthrosis, delay in consolidation, chronic 
cervicalgia or cervicobrachialgia, neurological deficit, vicious 
consolidation and loss of cervical mobility.5 These complica-
tions are sometimes much more difficult to treat than the initial 
fracture itself.6,7

Several treatments are proposed in the approach to this pa-
thology.8-10 The non-surgical treatments include: Minerva cast, 
halo cast, prolonged cranial traction with cranial halo or similar 
device, orthoses and cervical collars.11,12 With regard to surgical 
treatment, there are various options: odontoid screw, cervical 
arthrodesis, with special emphasis on the C1-C2 arthrodeses 
by different techniques.13-16

This study is aimed at drawing the epidemiologic profile of pa-
tients with odontoid fractures treated at IOT-HCFMUSP during 
the period from 2004 to 2010 and identifying possible changes 
in this profile, in our environment.1It is also intended to compare 
and analyze data obtained from the medical records, such as 
classification of fractures, use or non-use of cranial halo, treat-
ment employed (surgical or non-surgical) and fracture consoli-
dation time, and to identify the main complications during its 
clinical evolution that could be associated with the way in which 
the cases are handled, evidencing a relationship with the initial 
characteristics of the fracture. 
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Figura 4. Computed tomography with 3D reconstruction evidencing Type 
II odontoid fracture. 

CASUISTRY AND METHODS

The medical records of 20 patients seen and treated at IOT-
HCFMUSP with diagnosis of odontoid fracture in the last 5 years 
were evaluated retrospectively.
These 20 patients had their fractures classified by the AO/An-
derson and D´Alonzo methods.17 (Figure 1) 

Figure 1. Illustration of the Classification of Anderson and D’Alonzo.17 

Figure 2. Lateral and trans-oral x-ray of the neck in a patient with Type II 
odontoid fracture.

Figura 3. Computed tomography with sagittal and coronal images of Type 
II odontoid fracture.

The AO/Anderson-D´Alonzo classification was chosen due to 
its widespread use, with considerable scientific reproducibility, 
high degree of inter-observer concordance and good correla-
tion between severity with clinical prognosis and conduct. In 
this classification Type I corresponds to avulsion fractures of the 
fractures-avulsions of the odontoid apex; Type II to fractures of 
the odontoid neck (Figures 2, 3 and 4); and Type III to fractures 
of the odontoid base that extend to the body.
The patients were analyzed according to: age bracket; sex; 
trauma mechanism; fracture classification; initial approach to 
lesion, including use or non-use of cranial halo; surgical or non-
surgical definitive treatment (Figure 5); surgical route employed; 
fracture consolidation time; and the main complications (neuro-
logical deficit, pseudarthrosis, infection, vicious consolidation) 
during its clinical evolution.
In this study, the odontoid fracture was considered consolidated 
when the lateral view control X-ray showed good alignment 
of the bone fragments and absence of signs of distraction or 
excessive angulation between or among them.18,19

RESULTS

The study group was made up of 20 patients, with 16 (80%) 
male and four (20%) female patients, and the following distribu-
tion by age bracket represented in Table 1.

Table 1. Stratification by age.

Age Number of patients (total 20) %

< 10 years 1 5.0

11 – 30 years 5 25.0

31 – 40 years 7 35.0

41 – 60 years 5 25.0

> 60 years 2 10.0

The fracture classification presented the distribution shown in Table 2.

Table 2. Classification of fractures.

Odontoid Fractures Number of patients (total 20) %

Anderson and D’Alonzo type 2 11 55.0

Anderson and D’Alonzo type 3 8 40.0

Salter-Harris type 2 1 5.0

Figura 5. Lateral and Trans-oral X-ray of the neck after fixation with traction 
screw, by anterior approach.
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The most prevalent trauma mechanisms evidenced in decreasing 
order and their respective percentage are contained in Table 3.

Table 3. Trauma Mechanism.

Trauma Mechanism Number of patients (total 20) %

Fall from height 12 60

Car accident 5 25

Runover victims 3 15

Direct trauma 1 5

During the initial evaluation, following the ATLS and ASIA proto-
cols,20 85% of the patients (17 cases/20 patients) did not exhibit 
neurological deficit upon physical examination. The remaining 
15% (3 cases/20 patients), exhibited some sensory or motor 
alteration in the physical examination. The combined data on 
fracture type and presence of deficit were expressed in Table 4.

Table 4. Neurological deficit in the initial physical exam by type of fracture.

Fracture type
With deficit (% by 

fracture type)
Without deficit (% by 

fracture type)

Anderson and D’Alonzo type 2 2 (18%) 9 (82%)

Anderson and D’Alonzo type 3 1 (12.5%)
7 (87.5%)

Salter-Harris type 2 0 1(100%) 

After the initial treatment, the decision was made to continue 
with the cervical collar in 12 patients (60%) and to fit the cranial 
halo in the remaining eight (40%). The combined data on the 
fracture type and use of cranial halo are described in Table 5.

Table 5. Use of Cranial Halo in ER by fracture type.

Fracture type
Cranial Halo 

(% by fracture type)
Cervical Collar

 (% by fracture type)

Anderson and D’Alonzo 
type 2

4 (36%) 7 (64%)

Anderson and D’Alonzo 
type 3

3 (37.5%) 5 (62.5%)

Salter-Harris   type 2 1 (100%) 0

During the hospitalization period of these patients, the Spi-
nal Group of IOT-HCFMUSP opted between surgical and non-
surgical treatment according to the data contained in Table 6. 

Table 6. Treatment performed by fracture type.

Fracture type
Non-surgical treatment 

(% by fracture type)
Surgical treatment (% 

by fracture type)

Anderson and D’Alonzo 
type 2

3 (27%) 8 (73%)

Anderson and D’Alonzo 
type 3

7 (87.5%) 1 (12.5%)

Salter-Harris   type 2 1 (100%) 0

The option for the surgical approach employed discriminated 
by fracture type is contained in Table 7.

Table 7. Surgical approach used by fracture type.

Fracture type
Patients submitted 

anterior approach (% of 
total patients operated)

Patients submitted 
Posterior approach 
(% of total patients 

operated)

Anderson and D’Alonzo 
type 2

4 (44.5%) 4 (44.5%)

Anderson and D’Alonzo 
type 3

1 (11%) 0 

The following results were obtained in relation to the consolidation 
time in combination with the fracture type, as shown in Table 8. 
The consolidation of the patient classified as Salter-Harris type 
2 occurred in the period of approximately 12 weeks.

Table 8. Consolidation time by fracture type (classification of Anderson and 
D’Alonzo)17.

Consolidation time
Type 2 

(% by fracture type)
Type 3 

(% by fracture type)

8 – 12 weeks 7 (70%) 2 (25%)
12 – 16 weeks 1 (10%) 2 (25%)
16 – 20 weeks 2 (20%) 2 (25%)

under consolidation 0 2 (25%)

The data on the consolidation time discriminated by treatment 
type can be found in Table 9. 

Table 9. Consolidation time by treatment type.

Consolidation time
Surgical treatment 

(% by treatment 
type)

Non-surgical treatment 
(% by treatment type)

8 – 12 weeks 3 (37.5%) 0
12 – 16 weeks 4 (50%) 6 (54.5%)
16 – 20 weeks 1 (12.5%) 3 (27.3%)

under consolidation 0 2 (18.2)

The patients without neurological deficit (17 cases/20 patients 
- 85%), maintained the same pattern over the course of evolu-
tion. Among the three cases (15%) of patients with some initial 
neurological alteration, according to the Frankel scale18, two 
patients presented complete recovery (Frankel E) after the final 
treatment was established and the other achieved partial im-
provement and continued with slight motor deficit (Frankel D). 
No patients were found with pseudarthrosis.
There were 2 cases of postoperative infection, in which suc-
cessive surgical cleansing procedures and intravenous anti-
biotic therapy were sufficient for complete resolution of the 
situation, without implication in the consolidation or need for 
removal of the synthesis material. In one of the cases treated 
conservatively, classified as Anderson and D’Alonzo Type 2,17 

four weeks after the start of treatment it proved necessary to 
perform open reduction and surgical fixation (data included in 
patients operated through posterior approach), due to loss of 
fracture reduction during outpatient follow-up. 

DISCUSSION

The epidemiological findings described previously corroborate 
the data of international literature. In the survey most of the 
patients were young adult males (4:1), with predominance of 
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patients from the 3rd to 5th decade of life (85% of the cases) and 
more rarely at the extremes of age.
The most prevalent trauma mechanism was fall from height. We 
also observed that higher-energy traumas predominated in the 
younger patients, while falling from own height was essentially the 
cause in the elderly. Car accidents represented the second most 
frequent cause, followed by run-overs. 
According to the Classification of Anderson and D’Alonzo,17 Type 2 
(11 patients - 55% of the total), represented more than half the 
cases followed by Type 3 (eight patients - 40% of the total). There 
was one patient (5% of the total) with immature skeleton that 
suffered a fracture classified as Salter-Harris type 2. No Type 1 
fractures, which usually have low frequency of occurrence, and 
that might not have been found due to the number of cases of 
this study, were found in this study. 
Only a small percentage of patients were found with some neu-
rological deficit (18% Type 2 and 12.5% Type 3) and all of them 
achieved some degree of improvement. In Type 2, both patients 
with neurological deficit achieved complete improvement and 
resumed their pre-injury activities, and in Type 3 the patient with 
Frankel E neurological deficit evolved with partial improvement to 
Frankel D. The low occurrence of this complication is expected 
in odontoid fractures.6,19

In Anderson and D’Alonzo Type 2 lesions, stabilization treat-
ment with cranial halo was used in four of the 11 patients (36%). 
Surgical treatment was performed on eight patients (72% of the 
patients classified as Type 2), using anterior approach in four 
patients and posterior approach in the other four. The fact that 
half of the cases were operated by the anterior approach shows 
a greater current tendency to use the odontoid screw (traction 
screw). The extensive use of surgical treatment in this type of 
fracture can be explained by the instability intrinsic to odontoid 
neck fractures and by the greater incidence of complications of 
this type of fracture when treated conservatively in comparison 
to the other types.
In Type 3 lesions, use of the halo occurred in three of the eight 
patients with such lesion (37%), a reason very close to that evi-
denced in the patients with type 2 lesion, which to some extent 
was not expected, as this type of fracture generally presents 
minimum or no deviation6,11. The treatment of choice was, pre-
ponderantly, conservative established in seven of the eight cases 

(87.5%), through the use of the Philadelphia collar (one case) or 
Minerva-type plaster collar (six cases) during a 12-week period. 
There was one case submitted to surgical treatment by the ante-
rior approach, whereas in Type 3 this conduct can be considered 
an exception. The consolidation time was longer than in the type 
2 cases, since in four cases (50%) it occurred after 12 weeks. 
As regards the consolidation time, it can be observed that the 
Type 2 fractures consolidated earlier (70% in up to 12 weeks) than 
the Type 3 fractures (only 25% in the same period). This significant 
difference may result from the greater use of surgical treatment in 
Type 2 cases, which suggests that this type of treatment shortens 
fracture consolidation time. Despite the risks inherent to the odon-
toid fracture, no cases of non-union were observed. 
It is worth emphasizing that two patients with fractures classified 
as Anderson and D’Alonzo type 3 continued in outpatient follow-
up, still without evidence of consolidation, and were at seven 
weeks and 12 weeks, respectively, post-injury. 
The patient with Salter-Harris type 2 lesion was submitted to 
cranial halo use as initial treatment, which was replaced by im-
mobilization with halo plaster cast after fracture reduction. This 
remained for the recommended period of 12 weeks, and the 
patient is evolving with complete consolidation of the fracture, 
not having presented neurological deficit. 
This study is included in the continuous analysis periodically con-
ducted by the Spinal Group of IOT-HCFMUSP of the medical care 
provided to its patients. Technical and implant material advances 
within spinal pathologies are fast and the constant review of the 
conducts employed and their consequences are of crucial im-
portance for the preparation of protocols for better patient care. 

CONCLUSION

The data analysis of this survey suggests that the surgical treat-
ment of odontoid fractures is safe and presents reliable results 
as concerns neurological deficits, shortened consolidation time 
(particularly in cases of Type 2 fractures) and the optimal con-
solidation rate (no cases of pseudarthrosis were found).
The use of non-surgical treatment methods also proved efficient, 
but should be reserved for those cases that present contraindica-
tions to surgical treatment and preferentially in non-Type 2 cases.
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