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ABSTRACT
AIm: Anterior transodontoid screw fixation technique is generally chosen for the management of type II odontoid fractures. The nonunion of
type II odontoid fractures is still a major problem especially in elderly and osteoporotic patients. Eleven osteoporotic type II odontoid fracured
patients were presented in this article.
MaterIal and Methods: We have divided 11 patients in two groups as classical and Ozer’s technique. We have also compared (radiologically
and clinically) the classical anterior transodontoid screw fixation (group II: 6 cases) and Ozer’s transodontoid screw fixation technique (group
I: 5 cases) retrospectively.
Results: There was no difference regaring the clinical features of the groups. However, the radiological results showed 100% fusion for Ozer’s
screw fixation technique and 83% fusion for the classical screw fixation technique.
ConclusIon: In conclusion, we suggest that Ozer’s technique may help to increase the fusion capacity for osteoporotic type II odontoid
fractures.
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ÖZ
AMAÇ: Anterior transodontoid vida fiksasyon tekniği tip 2 odontoid kırıklarında genellikle seçilen yöntemdir. Tip 2 odontoid kırıklarında
özellikle yaşlı ve osteoporotik hastalarda kaynamama halen önemli bir problemdir. Yazımızda 11 adet osteoporotik tip 2 odontoid kırık olgusu
sunulmuştur.
YÖNTEM ve GEREÇLER: On bir hasta klasik ve Özer tekniği şekilde ikiye ayrıldı. Klasik vida fiksasyon tekniği (n=6) ve Özer’in vida fiksasyon
tekniği ile opere edilen hastalar (n=5) geriye dönük olarak radyolojik ve klinik olarak karşılaştırıldı.
BULGULAR: Klinik değerlendirmede, gruplar arasında fark yoktu. Ancak radyolojik değerlendirmede Özer’in vida fiksasyon tekniği %100
füzyon gösterirken, klasik vida fiksasyon tekniği %83 füzyon göstermekte idi.
SONUÇ: Sonuç olarak, Özer tekniğinin osteoporotik tip 2 kırıklarında füzyon kapasitesini artırmaya yardımcı olduğunu öne sürebiliriz.
ANAHTAR SÖZCÜKLER: Servikal, Kırık, Odontoid kırıkları, Osteoporoz, Psödoartroz

Introduction
The odontoid fractures are specific fractures of upper cervical
vertebra and also need to behave with speciality of the
fractured case (1, 2). Fractures are classified into three subgroups and type II fractures, including the odontoid, make
up 60% of them. Type II and surface type III fractures are
recognized as unstable and have a 6% risk of morbidity and
mortality (3-7).
Orthoses or halo stabilization and jacket are recommended
for stable conservative treatment of cervical odontoid
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fractures. Anterior or posterior surgical techniques were
used for the stabilization and/or fusion of fractured odontoid
pieces. Minimally invasive surgical approaches are suggested
for the treatment of unstable odontoid fractures (5). Anterior
percutaneous procedures have also been added to the
fixation of the odontoid, especially in the last 10 years (2, 3).
Despite these developments for the surgical management
of odontoid fractures, nonunion is still a major problem.
The literature knowledge demonstrate that the rate of
nonunion increases up to 30% in some series complicated
with advanced patient age, extent of neurological damage,
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degree of dense displacement, presence of concomitant C1-2
fracture, preexisting pathologic condition, and age of the
fracture (4,6,8-10).
In our previous study, we have reported a new surgical
transodontoid screw fixation technique for delayed type II
odontoid fractures (4). We prepared the sclerotic surfaces
of fractured parts for fusion and also we showed that
preparation prevented nonunion and/or pseudoarthrosis. In
this study, we want to focus on the osteoporotic cases those
admitted with acute type II odontoid fractures. We present 11
osteoporotic cases with type II odontoid fracture that were
operated with two different anterior fixation techniques. Five
of the cases were treated with Ozer’s anterior transodontoid
screw fixation technique while the remaining 6 cases were
operated with the classical anterior transodontoid screw
fixation technique at Canakkale 18 Mart University Hospital
and VKV American Hospital by two surgeons.
Material and Methods
Eleven cases of osteoporotic acute type II odontoid fractures
admitted to the hospital after trauma between 2009 and 2012.
Five of the 11 cases were operated on with Ozer’s anterior
transodontoid screw fixation technique (group I) while the
remaining 6 cases were operated with the classical anterior
transodontoid screw fixation technique (group II). The mean
age of the group I was 68 years (range, 55 to 80 years) with
a female majority (2 males and 3 females). The mean age of
group II was 70 years (range, 58 to 79 years) with an equal
female-male ratio (3 males and 3 females). The osteoporotic
evaluation of the groups was conducted with dual photon
x-ray absorptiometry (DEXA) before and/or after the surgery.
Ozer et al. (4) reported a specific anterior transodontoid screw
fixation technique for the management of chronic type II
odontoid fractures. A 2-mm threaded K-wire is inserted into
the fractured odontoid bone. The K-wire was left in place
for the fixation of fractured odontoid. After this process,
another K- wire was used to create multiple entry points into
the odontoid from the right and left side of the fixed K-wire
(controlled under biplanar fluoroscopy). Multiple holes were
therefore created in the sclerotic margins of the C2 body, and
the odontoid and these holes provided more contact points
of spongious bone to spongious bone (Figure 1).
Motor vehicle accidents (1 cases) and falls (4 cases) caused all
of the injuries in-group I, while 75 percent of the cases (falls:
3 cases, motor vehicle accidents: 1 case) were due to falls ingroup II. All lesions in both groups were found to be unstable
after radiological investigation.

The odontoid bony fragment was displaced ventrally in 2
cases (40%), dorsally in 2 cases (40%), and remained in the
natural anatomic position in 1 cases (20%) in group I. Three
of the 6 cases were located anteriorly and the rest ones were
located posteriorly in group II.
The Frankel scale was used for the neurological evaluation of
all cases. The mean follow up period was 18 months in-group I
and 20 months in-group II. A single screw was placed for both
groups and a cervical collar was used for 3 months.
Results
The clinical data of the patient group are presented in Table I.
In our series, 5 of the 11 osteoporotic type II odontoid fracture
patients were operated on via Ozer’s trans-odontoid screw
fixation technique (group I). The second group was operated
with the classical trans odontoid screw fixation technique.
In group I, we did not observe any vascular injury, screw
malposition, nonunion, infection, mortality, and morbidity for
the mean 18 months follow-up period. In-group II, we found
non-union in one case (20%) and did not observe any vascular
injury, screw malposition, infection, mortality, and morbidity
for the mean 20 months follow-up period.
The neurological status of the patients in both groups was
evaluated with Frankel scores and did not change in the
follow-up period (Table I).
The preoperative and postoperative radiological images of
selected cases for both groups are shown in Figure 2A, B and
Figure 3A, B.
Discussion
The treatment modalities of type II odontoid fractures range
from conservative therapy to surgical options. The difficulty
of spontaneous fusion and the pseudoarthrosis risk are
common problems in type II odontoid fractures. Conservative
therapy such as halo bracing can be chosen for the young
patients but it also carries a nonunion risk with pain, infection
at the pin sites, osteomyelitis of the skull, and risk of social
problems (4, 8, 9, 11, 12). These problems popularized the
surgical options for the management of type II odontoid
fractures (4, 6). Percutaneous and endoscopic approach of
transodontoid screw fixation techniques were also developed
and performed successfully (3, 5, 10, 11).
Despite the success of the transodontoid screw fixation
technique, the rate of nonunion problems and the
pseudoarthrosis risk are still high in chronic and elderly type II
fractured patients and may rise to 30% in some clinical series

Table I: The Demographic and Clinical Data of Both Groups

Age (Y) Sex (m/f)
Group I (n: 5)
Group II (n: 6)

68
70

2/3
3/3

Time to
Admission (d)

Neurological
Status

Hospitalization
Period (d)

Follow up
period (m)

Outcome

2
3

E
E

2.5
3

18
20

E
E

m/f: male/female, d: day, m: month, Y: year, E: normal (ASIA impairment scale)
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(12,13). Age, distance between the fractured parts and sclerotic
margins of the fracture sites are generally claimed for the
reason of the nonunion (7,8). The prevalence of osteoporosis
in male and female patients over 50 years old is 14.5% and
51.3% respectively for spine related patients (14-18). Beside
these common reasons, degenerative changes in the atlantoodontoid joint, severity of osteoporosis in the odontoid
process, posterior oblique fracture type, sub-optimal fracture
reduction, sub-optimal position of implant, quality of fracture
compression and severity of fracture comminution may also
effect the healing of the odontoid fracture (13-16,19).
In 2009, Ozer et al. (4) reported a specific anterior transodontoid
screw fixation technique for the management of chronic
type II odontoid fractures. They created multiple holes in the
sclerotic margins of the C2 body and the odontoid. These
holes provided more contact points of spongious bone to

spongious bone. They reported four type II odontoid fractured
cases, which were treated successfully with this technique (4).
We have thought over the technique of Ozer’s et al. and
decided that this technique may help to increase the healing
potential of osteoporotic odontoid type II fractures. We have
operated suitable cases with this technique in two different
hospitals. We have performed single odontoid screw for the
anterior trans-odontoid stabilization of the type II fractures.
After three years, we have collected all of our 11 osteoporotic
odontoid type II fractured cases retrospectively and divided
them into 2 groups. The first group was operated with Ozer’s
technique while the second group was operated with the
classical anterior transodontoid screw fixation technique.
We think that the K-wire insertion into the surface of the
fractured part of the odontoid may help to trigger the
osteoblasts. Osteoblastogenesis potential of the fractured
bone may therefore increase (20). We think that this trigger
procedure with K-wire is better than performing double
transodontoid screw fixation for osteoporotic type II odontoid
fractures. This procedure must be supported with anabolic
medical treatments such as biphospanates, parathormone,
etc.
Although, our clinical odontoid type II fracture series is limited,
the comparison of both groups showed that Ozer’s technique
is more effective for the fusion of fractured sites. We think that
the K-wire, which is introduced into the fractured parts via the
different points, may trigger the osteocytes at the spongious
part. The triggered osteocytes contribute to form callus at the
fractured sites.

Figure 1: Illustration showing the technique of operation.

A
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In our series, all of the patients (100%) who were operated
with Ozer’s technique showed fusion after six months. The
fusion rate was higher than in the second classical group
(83%). We did not observe neurovascular damage, infection,
and instrument-based problems etc. in either group. All of
the patients in both groups were fused with a single screw.
The patients of both groups have used a cervical collar for 3
months after the surgery.

Figure 2:
A) Preoperative and
B) postoperative 3rd month
CT showing the odontoid
fracture type II and fusion
(Group I).
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Although our number of patients is limited and we need
larger series, we think that the Ozer’s anterior transodontoid
screw fixation technique may help to increase the healing
capacity of fractured sites of type II fracture. This technique
may be chosen for the suitable patients for the fusion of type
II odontoid fractures.
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