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Atlantoaxial Instability after Treatment of Atlantoaxial Rotatory
Fixation: A Case Report

Takaaki Sugiyama', Kei Miyamoto?, Takatoshi Yamamoto?, Tsuyoshi Tokuyama®, Haruhiko
Akiyama*, Katsuji Shimizu®

Learning Point of the Article:
The potential development of atlantoaxial instability in the anteroposterior direction should be considered when treating atlantoaxial
rotatory fixation.

Introduction: We encountered a case of atlantoaxial subluxation (AAS) after treatment of atlantoaxial rotatory fixation (AARF). Reports of
developing AAS after AARF are extremelyrare.

Case Report: An 8-year-old male who feels neck pain was diagnosed with AARF type II according to the Fielding classification. Computed
tomography (CT) showed that the atlas was rotated 32° to the right relative to the axis. Neck collar, Glisson traction, and reduction under
anesthesia were performed. Five months after the onset of AARF, the patient was diagnosed with AAS due to dilatation of atlantodental interval
(ADI) and underwent posterior cervical fusion.

Conclusion: AARF treatments, such as long-term Glisson traction and reduction under general anesthesia, which exert a stress on the cervical
spine, may damage the alar ligaments, apical ligaments, lower longitudinal band, and Gruber’s ligament. Transverse ligament damage can also
occur during the treatment of AARF, especially if AARF is refractory or requires long-term treatment. In addition, knowledge of the
pathophysiology of atlantoaxial instability after AARF treatment isimportant.
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Introduction In this case report, we focus on the causes of AARF and AAS.

Atlantoaxial rotatory fixation (AARF) is a relatively rare disease
caused by minor cervical trauma, head-and-neck surgery, and Case Report
inflammation, such as upper respiratory tract infections. AARF

An 8-year-old male with a history of autism spectrum disorder

can be refractory if diagnosed late or if conservative treatment is PIRRRSIRERNIN. 1,ospit] with idiopathic right posterior neck

inadequate. Treatments include a cervical cgligr, Glisson pain and torticollis. The patient had no sign of infection around

traction, andhalovest immobilization. the neck or neurological disorders, such as numbness or muscle
Herein, we describe a patient who developed atlantoaxial yyeakness. The ADI was 3.6 mm in the plain lateral radiograph of
subluxation (AAS) duringrefractory AARF treatment. Thereare  the cervical spine (Fig. 1). Plain computed tomography (CT)

fewreports on the development of AAS during AARF treatment.  showed that the atlas was rotated 32° to the right relative to the
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Figure 1: A plain lateral radiograph of the cervical
spine at the first visit. The atlantodental interval is 3.6
mm.

axis (Fig. 2). The patient was diagnosed with AARF type 11
according to the Fielding classification, and Glisson traction
therapy was initiated. After 26 days of Glisson traction,
magnetic resonance imaging (MRI) was performed, which
revealed a C1-2 rotation of 19°. Reduction under general
anesthesia was performed; however, the procedure was

Figure 3: Magnetic resonance imaging of the atlas (a) and axis (b). T2-weighted image after
26 days of Glisson traction (1), reduction under general anesthesia (2), and 3 weeks of
Glisson traction (3). The rotation angles ofthe C1-2are 19°(1),15°(2),and 11° (3).

Figure 2: Computed tomography image showing an atlas rotation of 32° to the right,
in relation to the axis. Axial sections of the atlas (a) and axis (b).

complicated by soft tissue tension associated with the chronic
nature of the condition. After reduction, the rotation angle of
C1-2 was 15° and was not sufficiently improved. Therefore,
Glisson traction was continued for an additional 3 weeks. An
MRI scan after 3 weeks of Glisson traction revealed an
improved rotation angle for C1-2 of 11° (Fig. 3), preserved
atlantoaxial distance, and no signs of cervical canal
stenosis. By the end of the 3-week Glisson traction, 3
months had passed since AARF onset. The patient
was discharged with a neck collar and rehabilitated at
an outpatient clinic. Although there were no
traumatic episodes, a plain lateral radiograph of the
cervical spine taken 2 months after discharge showed
that the ADI had increased to 8.9 mm. MRI revealed
mild spinal cord compression at the C1 level, and the
patient was diagnosed with ASS (Fig. 4).

Since the rotation angle of C1-2 improved to 5° on
CT, the AARF appeared to be improving;
unfortunately, atlantoaxial instability was present
(Fig. S). Considering the risk of fatal complications
due to progressive dislocation, posterior cervical
fusion was performed. After wearing the halo vest,
the patient’s ADI was 4.3 mm. C1-2 fusion was
performed using C1 lateral mass screw and C2 pars
screw and connected to the rod insitu (Fig. 6).

Post-operative CT revealed improved spinal canal
stenosis (Fig. 7) and he was discharged 8 days post-
operatively. In the 6 months since the operation, the
patienthas progressed well.
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Figure 4: Sagittal sections of magnetic resonance images (MRI) of the cervical
spine showing the spinal canal. T2-weighted images at 3 months (a) and $
months (b) after the onset of atlantoaxial rotatory fixation (AARF). MRI shows
mild spinal cord compression S months after AARF onset.

Discussion

AAREF often occurs in childhood due to the laxity of various
ligaments that form the upper cervical spine, such as the
transverse ligament [ 1,2, 3, 4]. This disease differs from AAS as
our patient developed idiopathic AARF and required long-term
treatment. At the patient’s first visit to our hospital,
approximately 6-month post-onset, atlantoaxial instability in
the anteroposterior direction was observed; however, there
were no cervical symptoms of AARF. Further, the rotation angle
of C1-2was 5° improved from the 32° noted before the first CT.
Given these observations, we did not believe that the patient
progressed from Fielding classification type II to IIL. Rather, we
considered that the patient’s symptoms suggest a rare onset of
AAS after AARF treatment. To our knowledge, there is only one
similar case report in the literature. Han et al. [ S] reported a case
of a 9-year-old girl with AARF of Fielding classification Type I,

Figure S: Computed tomography shows that the rotation angle of C1-2 was
5°and the atlantodental interval has increased. Axial sections at the atlas (a)

andaxis (b).

who developed AAS after Glisson traction, reduction under
general anesthesia, and halo vest fixation. Our case was of a
similar age and underwent a similar treatment. Therefore, we
hypothesized that prolonged Glisson traction and reduction
under general anesthesia for the treatment of AARF may
overload soft tissues within the neck, potentially leading to
AAS. Due to AAS being a condition of cervical instability, the
ADlincreased to 8.9 mmin this case.

It has been reported that surgical fusion in children is indicated
in the following cases: Neurologic involvement, persistent
anterior displacement with an ADI >4 mm [6], deformity
present for more than 3 months, or recurrence of deformity
following 6 weeks ofimmobilization [ 7].

From the report of Ogihara et al. [8] that neurological
symptoms and ADL value were improved by performing in situ
posterior reconstruction surgery after improving subluxation
with the use of a halo vest, we performed C1-2 fusion after the

Figure 6: Post-operative image. A plain lateral radiograph of the cervical spine (a) and axial sections of the atlas (b) and axis (c) computed tomography view. A slight
traction was applied to the cervical spine under general anesthesia, and a halo vest was applied in the middle of the anterior-posterior flexion of the cervical spine.
Afterwearing the halo vest, the atlantodental interval of the patientis 4.3 mm. Using the surgical navigation system for spine, atlas is inserted with a lateral mass screw
(b), axisisinserted witha pars screw (c), and arodis used to connect them in situ. Autologous bone collected from the ilium was grafted posterior to C1-2.
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Figure 7: Sagittal computed tomography view at the cervical spine reveals
improved spinal canal stenosis

wearing ofa halo vest.

Echigoya et al. [9] reported the association between ligament
rupture and atlantoaxial instability using ligament dissection
experiments with fresh cadaveric cervical spine specimens.

They found that rupture of the transverse ligament was essential
for AAS development. Rupture of the alar ligaments, apical
ligaments, lower longitudinal band, and Gruber’s ligament,
which act as stabilizers, may cause further dislocation. Rupture
of the transverse ligament is a common etiology of AARF and
AAS; hence, they suggested that AARF caused by ligament
rupture may cause AAS.

Our case was a Fielding classification type II based on the first
CT findings. Fielding et al. [10] reported that deviation due to
the anterior traction of the atlas caused a 3-5 mm rupture of the
transverse ligament, suggesting transverse ligament damage. In
addition to the transverse ligament damage, AARF treatments,
such aslong-term Glisson traction and reduction under general
anesthesia, which exert a stress on the cervical spine, may
damage the alar ligaments, apical ligaments, lower longitudinal
band, and Gruber’sligament, potentiallyleadingto AAS.

Conclusion

Ligament injury is possible during AARF treatment, especially
in refractory AARF cases. Although rare, knowledge of the
pathophysiology of post-AARF AAS is essential.

Clinical Message

AAREF is a disease that should be treated immediately. For
long-term treatments that exert stress on the cervical spine,

ADIshould be carefully measured, as well as C1-2 rotation, for
the early diagnosis of AAS.
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