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Abstract 
Odontoid fracture accounts for 15% - 20% of all cervical spine injuries. Among 
the odontoid fracture, type-2 fracture is the most common variety. This injury 
is associated with a high incidence of morbidity, mortality and nonunion in the 
elderly irrespective of mode of treatment. Management of odontoid fracture 
cannot be standardized till to date and ideal treatment for type-2 odontoid 
fractures still has some controversial issues. Objective of this review is to find 
a controversial aspect of management along with opinion to find out a stan-
dard guideline by searching the literature in Pubmed and Google scholar da-
tabases with key words: odontoid, fracture, type-2, management, nonoperative 
and operative management. Nonoperative treatment with halo vest is associated 
with very high rate of complication in elderly patient. When conservative treat-
ment of this fractures is indicated that should be carried out with hard cervical 
collar or cervicothoracic orthosis. Current studies suggest that surgical man-
agement of odontoid fractures may offer a protective benefit but it is limited to 
patients younger than 75 years of age. Though surgical treatment has a better 
outcome, it is also limited by the co-mobidities and hazards of anesthesia and 
surgery in elderly patients. Conservative treatment of this fracture in the elderly 
should preferably be carried out with hard collar or avoiding halo vest. Surgical 
treatment is associated with little advantage but should be selected with proper 
attention to age, comorbidities, fracture geometry and it is better to individual-
ize the treatment strategy. 
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1. Introduction 

Odontoid fracture accounts for approximately 15% - 20% of all fractures of 
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cervical spine. They represent the most common cervical spine injury of patient 
older than 70 years [1] [2]. Odointoid fracture has a bimodal distribution in-
volving early childhood and the elderly age group [3] [4] [5]. In young adults, 
the fractures occur most often due to high energy trauma including motor ve-
hicle crashes and in the elderly with low energy trauma commonly due to fall 
from standing height [6] [7]. The mechanism responsible for odontoid fracture 
is generally accepted to be hyper-flexion or hyper-extension of cervical spine. In 
contrast to younger age group, elderly patients had predominantly type-2 frac-
tures [7]. Type-2 odontoid fractures have been associated with limited healing po-
tential, as the original report by Anderson and D’Alonzo [8]. Several other authors 
have also reported a high rate of nonunion in type-2 fractures [9]-[14]. While 
there is no consensus on why these fractures are difficult to heal, hypotheses in-
clude vascular insult, odontoid morphology and ligamentous forces [15]. 
Elderly patients with type-2 odontoid fracture are also associated with a high rate 
of mortality, regardless of intervention [16]. Because of age related comorbidities 
and ubiquitous presence of degenerative changes in the aging cervical spine, elderly 
patients are at higher risk for complications and poorer outcomes than younger pa-
tients sustaining similar injuries [17]-[23]. Besides degenerative changes, odontoid 
fractures in the elderly seem to be an osteoporotic fracture and the poor outcome 
is also contributed by higher rate of communition at the fracture site. Decreased 
BMD is a major predisposing factor for the occurrence of traumatic osteoporotic 
fractures in the elderly [24] [25]. 

Despite their frequency, there is considerable ambiguity regarding optimal 
management strategies for these fractures in the elderly. In elderly people, poor 
bone health and medical co-morbidities contribute to increased surgical risk, 
however, nonoperative management is associated with risk of complications like 
nonunion or fibrous union [26]. In most countries of the world, the elderly are 
the most rapidly growing segment of society and it is estimated that by 2025 al-
most a fifth of the population will be over the age of 65 [26]. The incidence of 
odontoid fractures is likely to increase in future throughout the world as longevity 
of people is increasing. 

The treatment of odontoid fracture in the elderly requires surgeons to balance 
considering patients’ medical comorbidities and surgical morbidity and mortal-
ity against the high rate of nonunion occurring with conservative management. 
Surgeon with experiences in this field knows that surgical outcome can as easily 
be adverse as it can be beneficial [27]. 

Objective 

Aim of present study is to evaluate literature and find out the strategy which can 
be adopted in managing type-2 odontoid fracture in elderly until evidence based 
protocol or standard guideline can be established. 

2. Materials and Methods 

A systematic computerized literature search was performed using PubMed, 

https://doi.org/10.4236/ojo.2021.111002


J. C. Ghosh 
 

 

DOI: 10.4236/ojo.2021.111002 14 Open Journal of Orthopedics 
 

Google Scholar databases. The searches were performed using medical subject 
heading terms and the subheadings used were Fracture, Odontoid, type-2, oper-
ative, management, nonoperative. No language restrictions were used. Articles 
were taken into account irrespective of date of publication.  

During screening of databases relevant and topic appropriate articles were se-
lected. All article related to this topic found in databases cannot be taken into 
account. Data regarding type-2 odontoid fracture in elderly were not analysed 
separately. 

For effective data extraction search can be performed reviewing larger number 
of article from the data base along with use of specific headings and subhead-
ings.  

3. Results 

Classification of odontoid fracture: 
The most commonly used classification system for odontoid fractures is that 

of Anderson and D’Alaonzo classification. This classification divides odontoid 
fractures into 3 types: type-1fractures through the tip of the odontoid (due to 
avulsion of the alar and apical ligaments), type-2-fractures at the base of the 
odontoid, and type-3 fractures extending from the base of the odontoid into the 
vertebral body. This classification had a significant impact on prognosis. Type-2 
fractures had a 36.3% nonunion rate a sharp contrast to type-3 fractures (7.6% 
nonunion rate) and type-1 fractures (0% nonunion rate) [8].  

Overview of odontoid fracture 
Patho-anatomy of odontoid fractures: Several anatomical and morphological 

studies have described the trabecular anatomy of the odontoid process [28] [29] 
[30]. These traditionally divide odontoid process into 3 structurally distinct re-
gions: the tip, the body and the base [31]. As patients age increases, there is 
relatively larger reduction in bone density at the odontoid base relative to the 
remainder of axis. The structural weakness of the odontoid base coupled with 
increased bone loss due to age may underlie the high rate of odontoid fractures 
in the geriatric population [29].  

Nonoperative treatment options 
Halo vest orthosis: Halo vest was first developed by Perry and Nickel for stabi-

lization of patients with poliomyelitis. Over the last few decades it has under-
gone several modifications in design and materials with consequent expansion of 
its indications. Presently it offers an advantage over other cervical orthosis in 
terms of limitation of movement in upper cervical spine [32]. Several authors 
have preffered its use but many others have suggested a more cautious approach 
for its use in elderly quoting morbidity and mortality of up to 51% and 40% re-
spectively. More recently, DePass et al. reported 11.1% hospital mortality rate for 
geriatric patients who had halo vest application for odontoid fracture treatment 
[33]. In a series of 78 patients (mean age 80) treated for odontoid fracture with 
surgery, halo vest or a cervical collar it was found that patient treated with a Ha-
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lo vest were over 4 times more likely to have pneumonia (34% vs 8%), 5 times 
more likely to suffer cardiac arrest, and twice as likely to have any complication 
as the non Halo vest cohort [34]. Other minor complications following halo vest 
include pin site infection, loose pin, neck pain, decreased range of motion, tho-
racic skin ulcers and dysphagia.  

Cervical Collar Immobilization: Soft collars have no stabilizing function and 
not recommended to use in early phase of treatment for odontoid fractures. 
However they may be used for nonoperative treatment in stable fracture frac-
tures after an initial phase with a hard collar. Hard collars (Philadelphia for ex-
ample) may be used in the first phase for unstable fractures until a decision for 
further treatment is made. It may be used for 6 to 8 weeks in cases where non-
operative treatment is indicated. Odontoid fractures may also be treated using 
cervicothoracic braces (Minerva). Using this strategy of treatment, success for 
type-2 odontoid fractures also averages just under 75%. While cervical collars 
are generally well tolerated without a risk for serious adverse events, the in-
creased motion may theoretically increase the risk of nonunion. Unfortunately 
the data comparing cervical collars to halo-vest are of poor quality. Odontoid 
nonunion and instability are high in geriatric patients treated with a rigid cervic-
al collar. Fracture healing and stability did not correlate with improved out-
comes. and outcomes did not differ significantly from age-matched cohorts [35]. 

Surgical treatment of odontoid fracture:  
The surgical stabilization of an odontoid fracture may be done either using an 

anterior odontoid screw fixation or a posterior C1 C2 fusion. Anterior odontoid 
screw fixation has the advantage of preserving atlanto-axial motion and is mi-
nimally invasive in terms of the exposure and muscle damage [36]. In elderly 
patients surgical treatment of type-2 odontoid fractures is justified by the excel-
lent fusion rate which allows the patients to quickly regain their pre-injury au-
tonomy. The risks associated with anterior fixation of odontoid with screws are 
directly related to indications and surgical techniques [37] [38]. Posterior sur-
gical stabilization has evolved from posterior wiring and clamps to transarticular 
screws and subsequent C1-C2 instrumentation with screw plate and screw-rod 
system. The posterior procedure can provide strong fixation and high rate of 
bone healing, however the sacrifice of atlanto-axial function is inevitable [39]. 
However the selection of surgical procedure remains controversial, specially in 
the geriatric population. Currently anterior screw fixation has been a popular 
surgical treatment. The reported success rates have been relatively high, averag-
ing 94.5% with a low complication rate of implant related complications and and 
very low rate of neurovascular injury [40]. Posterior fusion is also associated 
with excellent fusion rate but should be reserved for patients in whom odontoid 
screw fixation either fails or not feasible [41]. Posterior transarticular C1/2 stabi-
lization and fusion technique first described by Jeanneret and Magerl [42]. The 
classical posterior fusion technique with bone graft is perfomed by an open ap-
proach. This technique may be modified into a percutaneous cannulated post-
erior C1/2 stabilization. Posterior instrumentation (Harms/Goel), C1/2 internal 
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fixation by placing C1 lateral mass screw and C2 pedicle screws according to 
Harms/Goel is a valuable alternative to the Margerl technique. Posterior Occipi-
to- Cervical Stabilization and Fusion (C0 - C3/4): The presence of ankylosing 
spondylitis, diffuse idiopathic skeletal hyperostosis or complex injuries may alter 
the treatment algorithm and a C1/2 stabilization alone may be insufficient. In 
these cases, an occipito-cervical stabilization and fusion may be performed. 

4. Discussion 

Elderly patients with a fracture of odontoid are a high risk group with high mor-
bidity and mortality. Treatment options of odontoid fractures vary from con-
servative management with external immobilization by cervical collar, Minerva, 
halo orthosis and other cervicothoracic orthoses to operative management with 
anterior odontoid fixation or posterior cervical fusion with or without supple-
mental screw fixation [43]. It is evident that each treatment option has a role and 
that the management has to be individualized. When considering the optimal 
treatment for type-2 odontoid fracture in the elderly, several factors need to be 
taken into consideration including medical co-morbidities, healing potential of 
the fracture, anticipated tolerance of halovest or surgery and patient wishes [44] 
[45] [46]. The concept of ideal treatment for type-2 odontoid fracture in the el-
derly is that treatment which would provide the best possible functional out-
come with least associated risk and not simply the best radiological outcome 
alone. While it is true that osseous union is a measureable absolute outcome 
measure, the views of several authors that the stable fibrous union may be an 
adequate aim of treatment in elderly, cannot be ignored. 

Conservative treatment has the advantage to avoid anesthesia and surgical risk 
but associated with elevated risk of nonunion. Age and co-morbidities influence 
mortality and medical complication rate most, regardless of fracture type and 
treatment of choice. Pseudoarthrosis represents the main complication, the in-
cidence of which increases with age. Stable type-2 odontoid fracture can be suc-
cessfully treated with nonrigid immobilization even if they are displaced. But 
unstable injuries of odontoid are a hazard to every elderly person, since asso-
ciated dysphagia and respiratory restrictions are potentially dreadly complica-
tions [47]. It is important to adopt an aggressive diagnostic approach to detect 
unstable fracture. To evaluate stability of the fracture, lateral flexion /extension 
views or dynamic fluoroscopy are mandatory and should be repeated after sev-
eral days. 

With advancing age there is relatively larger reduction in bone density at the 
base of odontoid relative to the remainder of axis. There is also a difference in 
fracture personality in geriatric patients as compared to the younger patients. 
Elderly people are also being commonly associated with medical comobidities. 
Odontoid nonunion and instability are high in geriatric patients treated with a 
rigid cervical collar. Halo vest is associated with high rate of complications like 
nonunion, pneumonia, respiratory complications. In one study it was reported 
that there were complication rates of pneumonia (34%), cardiac arrest (26%), 
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and mortality (42%) in elderly patients treated with a halo vest [48]. Current 
evidence suggests that when conservative treatment of this fracture is indicated 
that should be carried out with a hard cervical collar or cervicothoracic orthosis 
[49]. Unfortunately the data comparing cervical collars to halo-vest are of poor 
quality. 

Surgical treatment provides a high rate of union but limited by the age related 
co-morbidity and risk of anesthesia. Recently it has been argued by some studies 
that surgical treatment is associated with increased longevity. In light of these 
observations, controversy again came in the field regarding the optimal man-
agement of odontoid fractures in elderly [50]. Though some authors have advo-
cated aggressive surgical stabilization in these patients, citing an increased fusion 
or fracture healing rate and decreased morbidity and mortality while other re-
ports have not shown a significant advantage for surgery versus nonoperative 
management. Mortality risk increases with advancing patient’s age and the 
number of co-morbidities. It is difficult to evaluate the effect of surgery on mor-
tality because of selection bias. With this limitation in mind the data suggest that 
surgery may offer a protective benefit in patients younger than 75 years of age. 
The result of one study suggest that surgical intervention was associated with 
reduced mortality for individuals aged 65 to 74 years and to a less extent those pa-
tients aged 75 to 84 years. Although such association decreases as patients age in-
creases, only 21% of those treated surgically had died at 1-year postinjury com-
pared with 36% of the individual managed nonoperatively [51]. Type-2 odontoid 
fractures after decades of clinical research and development of different surgical 
strategies are still a management challenge. In a recent work by Donnally et al. 
after scrolling through 394,260 articles pertaining to odontoid fractures, no 
evidence based management algorithm can be proposed [52].  

Limitation of the Study 

1) Separate analysis of data regarding type-2 fracture and elderly patients was 
not possible. 

2) Chance of adoption of advanced search technique application was limited. 

5. Conclusion 

There is no evidence based management protocol or standard guideline has yet 
been developed for managing odontoid fracture in the elderly. The incidence of 
odontoid fractures is likely to increase in future throughout the world as 
longevity of people is increasing. All modalities of management are associated 
with quite high rate of morbidity and mortality. In planning treatment of odon-
toid type-2 fracture, the fracture pattern, dislocation, severity of displacement, 
stability of the fracture, the particular age of the patient, patient co-morbidity 
and patient wishes should be taken into account. It is important to individualize 
the treatment strategy. Further research is recommended to solve such a com-
plex and ever increasing problem.  
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