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Radiographic Analysis of Atlantoaxial Fusion for
Atlantoaxial Instability

-Comparison of Posterior wiring, Transarticular screw, Posterior screw-rod fixation -

Jae-Yoon Chung, M.D., Hyoung-Yeon Seo, M.D., Ki-Hyeong Kim, M.D., Geon-Woo Lee, M.D.
Department of Orthopedics, Chonnam National University Hospital, Gwangju, Korea

Study Design: This is a retrospective study.

Objectives: We wanted to clarify the association between the position of the atlantoaxial fusion angle and the change of the subaxial
cervical spine alignment (SCA) and the reduction loss after atlantoaxial fusion (AAF) using the posterior wiring technique (PWT),
transarticular screw fixation (TAF) and posterior screw-rod fixation (PSR for treating atlantoaxial instability (AAl).

Summary of the Literature Review: There are not many studies on the change of the SCA and the reduction loss after AAF.

Material and Methods: Thirty five patients underwent AAF for AAI from 1986 to 2008. The mean follow-up period was 59.5 months.
The surgical techniques were divided into three groups, that is, PWT: 17 patients, TAS: 10 and PSR: 8. The causes of instability were
transverse ligament rupture in 12 patients, rheumatoid arthritis in 11, Os odontoideum in 6 and nonunion of an odontoid fracture in 6.
Plain radiographs were used to assess the atlanto-dental interval, the posterior arch-lamina angle, the change of the SCA and the time of
fusion.

Results: Fusion was achieved in all the patients within 3.5 months (range: 3-5 months). The radiologic findings in the 5 PWT patients
showed a reduction loss and 3 patients showed subaxial cervical kyphosis (SCK). The TAS group had no reduction loss or SCK. The PSR
group had no reduction loss and one patient showed SCK. A statistically significant reduction loss and SCK occurred in the group in which
there was a posterior arch-laminar angle greater than 10 degrees before and after surgery.

Conclusions: For the treatment of AAl, the position of the AAF is associated with the change of the postoperative SCA. The preoperative
lodortic position of C1-2 should be maintained to prevent the change of the SCA.

Key Words: Atlantoaxial instability, Atlantoaxial fusion, Subaxial cervical spine alignment
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Table 1. Radiological Results related to Procedure of Altantoaxial Fusion.

Procedure  No. Incomplete reduction(%)

Subaxial cervical kyphosis(%)

Reduction loss (%) Post. arch-lamina angle

mm Last Pre-Post
PWT 17 3(18) 3(18) 1(6) 5(29) 7.2°
TAS 10 1(10) -1.5°
PSR 8 - 1(13) 1(13) - 2.3°

PWT: posterior wiring technique, TAS: tranarticular fixation, PSR: posterior screw-rod fixation, Imm: immediate, No: number.
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Fig 1. Post arch-lamina angle is between inferior border point of anterior
tubercle and posterior arch of atlas and upper border of lamina in axis.
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Fig 2. Preoperative (A) flexion and (B) extension radiographs of a 31 year-old woman who underwent AAF using PWT for AAl caused by Os dontoideum.
(ADI : 10 mm, posterior arch-lamina angle : 38°) (C) This film obtained immediately after surgery shows complete reduction (ADI :2mm, posterior arch-
lamina angle : 15°) and subaxial kyphosis. (D) At postoperative 5 months, shows further loss of reduction (ADI : 8mm), AAF and alignment exchanged
from kyphosis to lordosis. (E) Sixteen-year follow up radiograph shows that ADI (10mm) increase more than at postoperative 5 month after AAF.

AAF: atlantoaxial fusion, ADI: atlanto-dental interval, PWT: posterior wiring technique, AAl: atlantoaxial instability

Fig 3. 52 year-old woman who underwent AAF using PSR for AAI caused by Rheumatoid arthritis. Preoperative (A) flexion, (B) extension. (C) Complete
reduction was obtained but subaxial cervical kyphosis showed at 4 weeks postoperatively. (D) Subaxial cervical kyphosis maintained at 1 year after
surgery.

AAF: atlantoaxial fusion, PSR: posterior screw-rod fixation, AAl: atlantoaxial instability
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Table 2. The Details of Reduction Loss(5 patients)
Age/Sex Cause Procedure Posterior arch-lamina angle(Pre-Post)
1 14/F Os odontoideum PWT 28.0°
2 15/M Os odontoideum PWT 18.6°
3 31/F Os odontoideum PWT 23.0°
4 4/F Os odontoideum PWT 17.5°
5 32/F Transverse ligament injury PWT 10.0°

PWT: posterior wiring technique.

Table 3. The Details of Subaxial Cervical Kyphosis(4 patients)

Subaxial cervical kyphosis  Posterior arch-lamina angle

Age /Sex Cause Procedure
Imm Last Pre-Post
1 14/F Os odontoideum PWT 0 28.0°
2 31/F Os odontoideum PWT 0 23.0°
3 67/F Transverse ligament injury PWT 0 12.0°
4 52/F Rheumatoid arthritis PSR 0 11.4°
PWT: posterior wiring technique, PSR: posterior screw-rod fixation, Imm: immediate.
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Fig 4. Correlation with pre-postoperative difference of posterior arch-lamina angle and (A) subaxial cervical kyphosis, (B) loss of reduction.
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