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Case Report

Case report: Challenging post-traumatic pseudoarthrosis 
of C2 odontoid fracture and extreme C1-C2 subluxation
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INTRODUCTION

C2 odontoid fractures account for 9–20% of all cervical spine fractures.[1,4] Type  II lesions 
(Anderson and D’Alonzo classification) contribute to most of these fractures and are best treated 
with fusion.[3,6] Here, a 44-year-old male originally underwent a C1-C2 posterior arch osteotomy 
and fusion for a type II odontoid fracture; postoperatively, it appeared to have fused. However, 
6  years later, at age 50, he presented with recurrent myelopathy attributed to marked C1-C2 
cord compression due to a progressive C1/2 pseudoarthrosis with rotatory subluxation. A three-
dimensional (3D) CT computer-generated model was utilized to plan the successful secondary 
360° decompression/fusion.

ABSTRACT
Background: Type  II C2 odontoid fractures are common traumatic cervical spine lesions and have the 
highest risk of non-union without fusion. Pseudoarthrosis may lead to extreme anatomic deformation, 
and poor clinical outcomes. A 50-year-old male, following a traumatic C2 dens fracture treated when the 
patient was 44 years of age, newly presented at age 50 with pseudoarthrosis and severe C1-C2 subluxation 
that required a secondary fusion using a three-dimensional (3D) printed model for appropriate surgical 
planning.

Case Description: A 44-year-old male underwent a C1 posterior arch osteotomy to treat cervical myelopathy 
after a type 2 odontoid fracture. Now at age 50, he newly presented with recurrent myelopathy, and marked cord 
compression due to a C2 odontoid-dens pseudoarthrosis, and extreme C1 subluxation over C2. A 3D model of 
the patients’ cervical-spine anatomy was created for surgical planning and led to an anterior C1-C2 freeing of the 
pseudoarthrosis, followed by a posterior C0-C1 decompression, deformity reduction, C0, C2 laminar, and C3/4 
trans-articular arthrodesis. Six months postoperatively, the patient improved from a pre-operative mJOA score of 
5 to a postoperative mJOA score of 14.

Conclusion: A  3D model was successfully utilized to plan a secondary 360° fusion for a pseudoarthrosis 
diagnosed 6 years after an original C-C2type II odontoid fusion in a now 50-year-old male.
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CASE DESCRIPTION

At age 44, the patient originally presented with myelopathy 
attributed to a traumatic type II odontoid fracture. Following 
a C1 posterior arch osteotomy, the fracture appeared fused. 
However, 6 years later, at age 50, he newly presented with a 
markedly progressive quadriparesis, and a mJOA score of 5 
due to a rotatory C1-C2 pseudoarthrosis.

MR/CT studies

Both MR and CT studies confirmed the continued presence 
of a type  II odontoid fracture with extreme anterior-
inferior/rotatory subluxation, and pseudoarthrosis of 
C0/C1 over the C2 vertebral body, with the residual C1 
posterior arch contributing to spinal cord compression. 
Myelomalacia was also seen on the MR, while the CT 

documented partial bony bridging between the C1-C2 
levels (i.e., especially between the articular facets of the C1 
and C2 bodies) [Figure 1].

Surgery

A 3D CT model of the patients’ occipito-cervical junction 
pathology was obtained to facilitate surgical planning 
[Figure 2]. The operation included: anterior drilling of the C1-
C2 bony bridges, posterior C0-C1 decompression, deformity 
reduction (i.e., using C0/C2 laminar-Wright technique), 
and C3/4 trans-articular arthrodesis with posterolateral 
bony fusion. Rods were placed in a unique “X” fashion to 
accommodate the unusual anatomy [Figure 3]. Postoperative 
MR/CT imaging confirmed complete decompression of 
the neural structures, partial realignment of the previous 
deformity, and correct construct positioning [Figure 4]. Four 

Figure 1: (a-f) Preoperative C-Spine CT scan, bone window. (a) Medial sagittal view, (b) Left paramedian sagittal view, (c) Right paramedian 
sagittal view, (d) axial odontoid base view, (e) coronal odontoid view, (f) coronal C1-C2 facets view, (g) preoperative cervical MRI T2WI 
sagittal view, (h) pre-operative cervical MRI T1WI sagittal view.
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months later, the patient’s mJOA score improved to 14, and 
no surgical complications were documented.

DISCUSSION

Nonsurgical treatment of type  II fractures has a high rate of 
non-union. Standard surgical options include an anterior 
approach (i.e., using an odontoid compression screw) or a 

posterior approach (i.e., using different techniques to achieve 
C1-C2 arthrodesis).[3,4] In this case, the time-lapse between the 
trauma and the surgical correction was 6 years. The anatomical 
deformities warranted using a 3D printed model of the patients’ 
cervical CT to plan the revision surgery. Other authors have 
also recognized the utility of these 3D CT-generated models in 
planning operations for complex cervical spine cases.[2,5]

CONCLUSION

Emerging 3D CT reconstructive technologies can now 
facilitate complex operative planning. Here, it was utilized to 
plan a secondary 360° fusion procedure where prior operative 
management of a traumatic type  II odontoid fracture had 
resulted in a rotatory C1-C2 pseudoarthrosis.
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Figure  2: Patient’s C-Spine 3D model. (a) Anterior view, the green line highlights the area to perform surgical bone disarticulation. 
(b)  Posterior view, black dotted line represents the previously surgically removed C1 posterior arch. (c) Right lateral view, black arrow 
represents the subluxation vector of C1 over C2. Bird’s eye view, black arrows represent the C1 and odontoid tip subluxation over the C2 body.
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Figure  4: CT scan, bone window, sagittal views. (a) Preoperative 
imaging. (b) Immediate post-operative imaging. Notice the re-
alignment and decompression obtained, highlighted by the blue 
angled lines.
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Figure 3: (a) Intra-operative imaging of the construct obtained. (b and c) CT scan 3D reconstructions of the patient’s C-Spine and construct obtained.
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