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LENGTH OF THE TRAJECTORY OF ANTERIOR
ODONTOID SCREW IN ADULT TURKISH
POPULATION: MORPHOMETRIC STUDY

ERISKIN TURK TOPLUMUNDA ODONTOID VIDA UZUNLUGU:
MORFOMETRIK BIR CALISMA
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SUMMARY

Anterior placement of a screw for fixation of an odontoid
fracture is performed to maintain axial rotation at the C1, C2
level. This morphometric study was performed to determine
the length of anterior odontoid screw trajectory in adult
Turkish population. Measurement of the trajectory length
was performed on midsagittal T1-W sequence of MRI. Overall
average length is 3.52+0.81 cm. Commonly used 35 mm
screws are suitable for approximately half of the population.
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INTRODUCTION:

Fractures of the odontoid process at its junction
with the corpus are the commonest odontoid frac-
tures (8). Anterior placement of a screw for fixation of
a type Il or narrow type lll odontoid fracture is per-
formed to maintain axial rotation at the C1, C2 level
(12). It may also be done in cases of posterior element
deficiency in fractures in the upper cervical region.
The effective application of these screws requires
a preoperative transaxial computed tomography
(CT) scan to detect the diameter of odontoid waist,
thus determining the number of screws that may be
placed safely within it. The favored screws for this in-
tervention are two 3,5 mm cancellous lag screws re-
quiring a minimum of an 8 mm wide odontoid waist
(12). Some studies in the literature have shown that
a single screw, with less associated risk may be just
as effective as two screws in obtaining a fusion (3).
To facilitate the choice of screws, one should know
the length of the trajectory of the screw and prepare

OZET

C1, C2 dizeyinde yapilacak sabitlemede aksiyal rotasyonu
korumak icin anterior odontoid vidasi kullanilmaktadir. Bu
morfometrik calisma eriskin Tuirk toplumunda uygun anterior
odontoid vidasi boyunu belirlemektir. Vida yolu 6lctimleri T1-A
midsagittal MRG Uzerinde yapilmistir. Vida yolunun ortalama
uzunlugu 3.52+0.81 cm. dir. Siklikla kullanilan 35 mm. vidalar
toplumun yarisi icin uygun oldugu belirlenmistir.

Anahtar sozciikler: Anterior odontoid vidasi ile sabitleme,
Cerrahi, Odontoid kirigi

Kanit Diizeyi: Retrospektif klinik calisma, Diizey Il

appropriate size screw preoperatively. This morpho-
metric study was performed to determine the length
of anterior odontoid screw trajectory in adult Turkish
population.

MATERIALS AND METHODS:

This study is a retrospectively designed morpho-
metric MRI study.

Patient population

Two hundreds adult patients aged between 18
and 65, consisting 100 women and 100 men were
included in the study. Average age of women is 47.5
age, and men is 44.9 age. Overall average age of the
population is 46.2 age.

Including criteria
i.  Adult male and female patients.

ii. Patients with normal craniovertebral junc-
tion (CVJ) by measurement of routine radiograms.

Excluding criteria
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i Patients with abnormal CVJ measurement,
platybasia or basilar invagination.

ii.  Patients had an upper cervical trauma.

iii. Patients underwent an operation at the CVJ.
iv.  Patients with systemic metabolic diseases.
v.  Patients with a disseminated bone disease.
Measurement:

Cervical spinal magnetic resonance imaging (MRI)
in 200 consecutive adult patients, who were under-
going MRI for an unrelated complaint were analyzed.
Measurement of the trajectory length was performed
on midsagittal T1-Weighted sequence of MRI (Hitachi
Echelon 1.5 T, Hitachi medical Systems America, Inc.,
USA). The length assessed from anterior odontoid ba-
sis to the posterior corner of the odontoid tip (Figure
1) (SarusPACS, DICOM viewer, EES, Ankara, Turkiye).

Sample size representative of a large population
was calculated at 95% confidence interval and with a
margin of error <0.1.

Figure-1. Midsagittal T1-W MRI shows suggested mea-

surement of odontoid screw trajectory.

RESULTS:

Mean age of the population is 46.2 age with a
range between 18 and 65 years. Mean ages of males
is 44.9 years, range 20 and 65 years and mean age
of females is 47.5 years, range 18 and 65 years. The
distribution of age in the two sexes was comparable.
Mean trajectory length of odontoid is 3.48+0.79 cm
for females, 3.56+0.83 cm for males (Table-1). The
range of the length is from 2.69 cm to 4.00 cm for fe-
males, and from 2.71 cm to 4.02 cm for males. Overall
average length is 3.52+0.81 cm.

DISCUSSION:

Odontoid fractures account for 9-15 % of cervical
fractures (6,9). The commonest fractures of odon-
toid process are Anderson and D'Alonzo type Il frac-
tures (1). Without compromising C1- C2 motion was
considered since the first use of screws for internal
fixation of odontoid fractures. Bohler et al (2) and Na-
kanishi et al (10) have shown comparable union rates
between anterior screw fixation and C1- C2 fusion
without compromising C1- C2 motion. Two screws
fixation was evolved single screw fixation since some
authors have shown that there is no significant differ-
ence in the strength of fixation between one and two
screws (11). Subsequent clinical studies also showed
comparable union rates between two and one screw
fixation (4,5,7). However, screw breakage is occurred
in approximately10% cases, if single screw was per-
formed (7).

Commonly used 3.5 mm lag screws are as long as
the mean length of odontoid. In other words they are
not suitable for approximately half of the population.
A preoperative midsagittal T1-W MRI can help deter-
mine the appropriate screw size. A larger sample size
and prospectively designed multiparameter studies
may help surgeons to use tailored instruments for
odontoid fixation to achieve a better union rates.
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