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ABSTRACT 

AIm: This study was conducted to evaluate the therapeutic effectiveness of surgical approaches in type II odontoid fracture.

mATeRIAL and meTHods: In a retrospective study in Mashhad university, 15 patients with anterior screw fixation technique (ASF) and 31 
patients with posterior approaches (PA) were reviewed. Patient demographics, clinical presentation, length of hospital stay, operation time, 
injury severity score (ISS), Preinjury Charlson comorbidity index, fusion rate and surgical complications were analyzed in these two groups.     

ResuLTs: Neck pain was the most common clinical presentation in these two groups (89.7%). There were no significant differences in ISS and 
mean length of hospital stay and Comorbidity index between the two groups. The operation time was different between these two groups (65 
minutes in ASF versus118 minutes in PA, P < 0.05). Bone union was documented in 13 patients (87%) with ASF and 28 patients (90%) with PA.   

CoNCLusIoN: The outcome of surgery with anterior or posterior approach in the patients are potential candidates for surgery is good. In 
our patients, the operation time is different in the two groups but differences in fusion rate, length of hospital stay, comorbidity index and 
postsurgical complications are not considerable.      
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ÖZ 

AmAÇ: Bu çalışma tip II odontoid kırıklarda cerrahi yaklaşımın terapötik etkinliğini değerlendirmek için yapıldı. 

yÖNTem ve GeReÇLeR: Mashhad Üniversitesinde yapılan retrospektif bir çalışmada anterior vida fiksasyon tekniği (ASF) kullanılan 15 hasta ve 
posterior yaklaşımlar (PA) kullanılan 31 hasta gözden geçirildi. Bu iki grupta hasta demografik bilgileri, klinik sunum, hastanede kalma süresi, 
operasyon süresi, yaralanma şiddeti skoru (ISS), yaralanma öncesi Charlson Komorbidite İndeksi, füzyon oranı ve cerrahi komplikasyonlar 
analiz edildi.      

BuLGuLAR: Bu iki grupta en sık görülen klinik sunum boyun ağrısıydı (%89,7). İki grup arasında ISS ve ortalama hastanede kalma süresi ile 
komorbidite indeksi arasında önemli fark yoktu. Operasyon süresi bu iki grup arasında farklıydı (ASF grubunda 65 dakika ve PA grubunda 118 
dakika, P < 0,05). Kemik birleşmesi ASF’li 13 hastada (%87) ve PA’lı 28 hastada (%90) görüldü.

soNuÇ: Cerrahi için uygun olan hastalarda anterior veya posterior yaklaşımla cerrahi sonuçları iyidir. Hastalarımızda operasyon süresi iki 
grupta farklıydı ama füzyon oranı, hastanede kalma süresi, komorbidite indeksi ve cerrahi sonrası komplikasyonlar açısından önemli fark yoktu.
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Clinical Results of Surgical management in Type II 
Odontoid Fracture: A Preliminary Report  
Tip II Odontoid Kırıkta Cerrahi Tedavinin Klinik Sonuçları: Ön Rapor 

InTRoduCTIon

Odontoid fractures are the most common type of axis 
fracture. According to Anderson-D’Alonzo classification (2), 
type II odontoid fractures in which the fracture line passes 
the base of the odontoid are the most common type. A 
subtype of type II (IIA) is thought to be unstable. External 
immobilization or surgical fixation can be used to stabilize 
these fractures but conservative treatment has failed in many 
patients to achieve a satisfactory fusion. A variety of surgical 

approaches including an anterior or a posterior approach 
described for the upper cervical spine (3,11,19).

Several posterior approaches, such as C1-C2 posterior 
wiring and fusion, C1-C2 transarticular screw stabilization 
and posterior clamping techniques were used to stabilize 
the C1-C2 complex. Despite excellent stability with these 
approaches, they eliminate the normal atlantoaxial rotatory 
motion (5,15,20). In contrast, anterior screw fixation was 
introduced to provide immediate stabilization with preserving 
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atlantoaxial motion (8,9). In recent years, there has been an 
increasing tendency toward using anterior screw fixation in 
management of type II odontoid fractures (11).

The decision for the optimal treatment could be difficult in 
a patient with acute type II odontoid fracture that could be 
treated with either an anterior or posterior approach. Anterior 
screw fixation has been recently used in our trauma centers. 
This provided a chance for us to compare retrospectively 
clinical results of patients underwent anterior screw fixation 
with patients underwent posterior approaches who were also 
potential candidates for anterior screw fixation.

MATeRIAl and MeTHodS

Between March 2005 and March 2010, fifty seven patients 
were identified with acute type II odontoid fractures that were 
managed surgically in the neurosurgical units of academic 
trauma hospitals in Mashhad university medical sciences, 
Mashhad, Iran. Our inclusion criteria were: patients with at 
least a 9-month follow-up after surgery, patient older than 
18 years, non-pathological type II odontoid fracture, patients 
with unstable type II odontoid fracture who were potential 
candidates for both approaches, and the time of the surgery 
less than 30 days after the injury.

Our contraindications for anterior screw fixation were 
disruption of transverse atlantal ligament, fractures that 
comminuted or slope obliquely and anteriorly, thoracic 
kyphosis associated with limited cervical spine extension, and 
Presence of severe spondylosis with spinal canal narrowing. 
Excluding three patients who had insufficient follow-up period 
and lacked the follow-up documents and eight patients with 
posterior fixation approaches who had contraindication for 
anterior screw fixation, forty six patients were reviewed in 
this study. Choosing one approach was based on surgeon 
experience and preference. Out of 46 patients, anterior 
screw fixation was performed in 15 cases and posterior 
fixation technique in 31. Preoperative evaluations were 
lateral, AP plain and open-mouth X-ray films. Computed 
tomographic scans were performed in 36 patients. In 9 month 
follow up, plain x-ray films with flexion /extension views 
were carried out to assess the bony fusion. Patient hospital 
records were reviewed for age, sex, mechanism of injury, 
presence of neurological symptoms at the time of hospital 
admission ,length of hospitalization, length of ICU stay, the 
time of surgery after the injury, duration of the operation, 
injury severity score (ISS), preinjury Charlson comorbidity 
index (CCI) and surgical procedures. The CCI was scored 
from International Classification of Diseases Tenth Revision 
(ICD-10) according to hospital records. The comparison of 
these factors was made between anterior screw fixation and 
posterior approaches. Bony fusion was confirmed if we found 
bony trabeculation crossing the fracture site, absence of 
motion on flexion/extension views, and absence of sclerotic 
borders adjacent to the fracture site. CT scans were used in 
three patients to confirm bone fusion.

Statistical analysis was performed with SPSS 18 software 
(SPSS Inc., Chicago, Illinois). The results were represented as 
mean ± standard deviation. Differences between continuous 
variables were assessed by the T-test. P values less than 
0.05 were considered to be statistically significant.

ReSulTS

Demographics, mechanism of injury 

Out of 46 patients, 33 were men and 13 were women with 
mean age of 33±12.6 SD. (range 18 – 75). Table I shows the 
mechanism of injury of the type II odontoid fracture suffered 
by our patients. They included motor vehicle accident (65.2%) 
in the vast majority, followed by falls from a height (28.3%) 
and, to a much lesser extent, fight (6.5%). 

Neurological symptoms, Time of surgery 

Table II summaries the neurological symptoms in our patients 
on admission to hospital. The most common neurological 
symptom in these patients was neck pain (89%). Surgery was 
performed between 3 and 14 days after trauma (Mean 6 ±2.7 
days).

Length of hospitalization, Injury severity score (ISS), 
Charlson comorbidity score (CCI)

The mean length of hospitalization was 14 days (± 5.5 SD. 
The mean ISS was 7.5 (± 6 SD) and the mean CCI was 0.69 
(± 1.2 SD). There was not a correlation between length of 
hospitalization and ISS (r = 0.34, n =46, P = 0.06) or CCI (r = 0.1, 
n =46, P = 0.57). 

Comparison of anterior screw fixation (ASF) and 
posterior approaches (PA)

Posterior approaches were applied to patients including 15 
patients with C1-C2 posterior wiring, 13 patients with C1-C2 
transarticular screw, and 3 patients with posterior clamping 
techniques. Table III shows the comparison between anterior 
screw fixation (ASF) and posterior approaches (PA) patients. 
Mean duration of surgery was 65 (±3.2 SD) in the ASF group 
and 118 (±2.7 SD) in the PA group. There was statically 
significant difference in duration of surgery between these 
two groups (P < 0.05). There was no statically significant 
difference in age, length of hospitalization, length of ICU stay, 
ISS, and CCI between these two groups. 

Bone union, procedure-related Complication

Among patients who underwent anterior screw fixation, 13 
patients (87%) achieved bony union and showed a normal 
range of cervical motion at the nine month follow-up. Two 
patients who did not develop a bone fusion was treated 
operatively with C1-C2 posterior screw fixation. Among 
patients who underwent posterior approaches, 28 patients 
(90%) achieved bony union. Two patients were treated as 
malunion (6.4%) and nonunion developed in one patient 
(3.2%). During follow-up, neither procedure-related death nor 
complications related to surgical exposure were observed in 
our patients. After surgery, no patient suffered deterioration 
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of neurological function. Only one patient had urinary tract 
infection after surgery which treated with antimicrobial drugs. 
Two of the three patients with pre-operative quadriparesis 
showed neurological improvement but one of them was 
unable to ambulate without assistance at 9-month follow-up. 

dISCuSSIon

The mechanism of type II odontoid fracture is variable, 
including hyperflexion, hyperextension, lateral flexion and a 
combination (10). As this type of fracture has a relatively high 
risk of nonunion, the appropriate treatment of type II odontoid 
fractures has been the subject of many investigations but still 
remains a matter of debate (16, 17, 19). Although external 
immobilization with halo vest has been used for treatment 
of acute type II fractures, the nonunion rates have been 
unacceptably high especially in elderly patients (13, 15). 
Therefore, surgical techniques have developed to improve the 
union rate (9,12). Surgical fixation was especially considered 
as an option in cases of dens displacement of 5 mm or more, 
comminuting of the odontoid fracture (type IIA), inability 
to achieve or maintain fracture alignment with external 
immobilization, and in elderly patients (19).

Surgical fixation can be performed anteriorly or posteriorly. In 
posterior approach C1-C2 wiring, clamping techniques, C1-C2 

transarticular or pars interarticular screw has been described 
and union rates after use these approaches to be excellent in 
several reports (5,15,16). Posterior approaches have serious 
disadvantages, they eliminate normal rotatory motion of the 
atlantoaxial complex and restrict flexion/extension of the 
cervical spine (4, 15, 22).

In anterior approach, anterior odontoid screw fixation 
with one or two screws is performed. It has become more 
prevalent in the past three decades. Numerous papers have 
been published on fusion rate and complications of this 
procedure (1, 14). 

There are few comparative studies exist to recommend one 
method of treatment over another (3,13). Heterogeneity in 
these studies especially in patients’ selection, co-morbidity, 
and age makes it difficult to compare the results between 
these studies. Most of these studies compared these two 
surgical approaches in elderly patients but patient conditions 
such as co-morbidity and injury severity, which can potentially 
affect the outcome of surgery in trauma patients, were not 
considered in the comparison (4). 

Andersson et al. (3) retrospectively compared 11 single 
anterior screw fixations with 7 posterior techniques in 
elderly patients. They showed bone union in all patients 

Table I:  Mechanism of Trauma in Our Patients with Type II Odontoid Fracture

Mechanism of injury Percentage Patient no.
Motor vehicle accident 65.2 30/46
Fall 28.3 13/46
Fight 6.5 3/46

Table II: Neurological Symptoms in Our Patients with Type II Odontoid Fracture 

neurological symptoms Percentage Patient no.
Neck pain 89 41/46
Restricted neck motion 78 36/46
Weakness in arms 19.5 9/46
Quadriparesis 6.5 3/46
Torticollis 4.3 2/46

Table III: The Comparison Between Anterior Screw Fixation and Posterior Approaches in Our Patients with Type II Odontoid Fracture

Anterior screw fixation Posterior approaches P - value
Gender 4 F, 11 M 9 F, 22 M  - 
Age (years) 31 (±8.8) 34.5 (±14) P = 0.49
Length of hospitalization (day) 13 (±1.7) 15 (±6.4) P = 0.29
Length of ICU stay (day) 0.89 (±1.3) 1.1(±2.1) P = 0.83
Injury severity score 7 (±4.1) 7.75 (±7) P = 0.77
Charlson comorbidity index 0.22 (±0.44) 0.9 (±1.4) P = 0.25
Duration of surgery * 65 (±3.2) 118 (±2.7) P = 0.002
Bone union 87% 90%  - 

*Duration of surgery in minutes.



Turkish Neurosurgery 2012, Vol: 22, No: 5, 583-587586

MashhadiNezhad H. et al: Clinical Results of Surgical Management in Type II Odontoid Fracture

ConCluSIon

In this study for the first time we compared the clinical result 
of surgery in patients with acute type II odontoid fracture who 
are potential candidates for the both anterior and posterior 
approaches with considering pre-operative condition (injury 
severity score & preinjury Charlson comorbidity index). 
Surgical management of type II odontoid fracture by both 
anterior and posterior approaches have shown good outcome 
in the patients who are potential candidates for surgery. 
In our patients, the operation time is different in the two 
groups but differences in fusion rate, length of hospital stay, 
comorbidity index and postsurgical complications are not 
considerable. According to this study, the anterior approach 
is a safe technique with union rate comparable to posterior 
approaches. It can be used as the first option in many patients 
with type II odontoid fractures. A long-term follow-up is 
needed to confirm highly precise results in these two groups. 
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