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NTERIOR odontoid screw fixation is an effective
technique for the treatment of odontoid frac-
tures.1–4 One of the key challenges in this approach

is obtaining adequate biplanar and fluoroscopic views of
the fracture site. Positioning and adequate visualization
can be the rate-limiting steps of this procedure. Frequent-
ly, the Mayfield headholder fixation system (Codman,
Inc.) is used to immobilize the patient during the proce-
dure; however, a conventional clamp can impede direct
fluoroscopic visualization of the surgical anatomy. In
addition, oblique application of the headholder frequently
complicates surgical positioning. We have developed a
variation of the headholder device that offers an unencum-
bered view of the odontoid process. In contrast to existing
headholders, the Spetzler Headrest System (V. Mueller,
Cardinal Health) has three articulation ports (Fig. 1).

Surgical Technique

The patient is positioned supine on the operating room
table, and his or her head is placed in three-point fixation
using the Spetzler Headrest System. The fracture fragment
is reduced under fluoroscopic guidance, and the alignment
is such that the trajectory for placing the odontoid screw is
optimal. At this point, the articulating arm of the head-
holder system is affixed to a paramedian position on the
headholder (Fig. 2). Biplanar fluoroscopy is established 
in the standard fashion. Gauze is placed in the patient’s
mouth adjacent to the endotracheal tube to hold the mouth
open. Consequently, the endotracheal tube is displaced lat-
erally. The ideal fluoroscopic position is established for
open-mouth (Fig. 3) and fluoroscopic views. The surgical
technique for odontoid screw placement proceeds as pre-
viously described. 

Illustrative Case

This 27-year-old man experienced neck pain after being
involved in a motor vehicle crash. Plain x-ray films re-
vealed that he had sustained a Type II odontoid fracture.
The treatment options were discussed, and the patient
chose to undergo halo immobilization therapy. Upright
and supine radiography performed with the patient in ex-
ternal halo immobilization revealed mobility at the frac-
ture segment, indicating that the halo immobilization had
failed. At this point we decided to perform odontoid screw
fixation. The integrity of the transverse ligament was con-
firmed by magnetic resonance imaging. 

The patient underwent positioning for odontoid screw
fixation as described in Surgical Technique. During the
procedure, the Spetzler Headrest System was placed with-
in the existing halo ring to provide three-point fixation.
Standard adult pins were applied at a torque pressure of 
60 lbs to the halo ring. The procedure to place the odon-
toid screws was uncomplicated. In the immediate postop-
erative period, upright and supine x-ray films obtained in
the patient while in a Miami-J collar (Jerome Medical)
confirmed stability of the fracture.

We have since used the novel cranial fixation device in
three patients who have undergone odontoid screw fixa-
tion. During each procedure, visualization of the surgical
field with an open-mouth odontoid view was excellent.
All three patients underwent successful placement of the
odontoid screw and experienced satisfactory outcomes. 

Discussion

Optimal fluoroscopic imaging in anteroposterior and
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lateral views is key for the successful placement of odon-
toid screws. Techniques that improve visualization of the
odontoid may help decrease the incidence of morbidity as-
sociated with the procedure while simultaneously improv-
ing the accuracy of screw placement. In our experience
with this headholder, an unencumbered open-mouth view
can be obtained by positioning the articulating arm in a
paramedian fashion. This system can be used with stan-
dard Mayfield attachment devices and is readily adaptable
to any operating room setup.
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FIG. 1. Photograph showing the headholder with options for a
central port and two paramedian ports for the articulating arm
attachment. 

FIG. 2. Photograph of a patient in an external halo orthosis who
had an unstable Type II odontoid fracture. The headholder was
fixed at three points in the rungs of the halo ring. The articulating
arm was affixed in a paramedian port on the headholder. In this
setup, the articulating arm is outside the field of view when an
open-mouth x-ray film is obtained.

FIG. 3. Open-mouth x-ray film obtained in the patient affixed in
the headholder, showing an unencumbered view of the odontoid
process.


