Journal of Korean Society of

Spine Surgery

Morphological Features and Clinical Results of C2
Vertebral Body Fractures

Eun-Seok Son, M.D., Ph.D., Hyeong-Uk Choi, M.D., In-Gyu Lee, M.D

J Korean Soc Spine Surg 2021 Sep;28(3):71-79.
Originally published online September 30, 2021;

https://doi.org/10.4184/jkss.2021.28.3.71

Korean Society of Spine Surgery
Department of Orthopedic Surgery, Korea University Anam Hospital,
73 Goryeodae-ro Seongbuk-gu, Seoul 02841, Korea
Tel: +82-2-831-3413 Fax: +82-2-831-3414

©Copyright 2017 Korean Society of Spine Surgery
PISSN 2093-4378 €ISSN 2093-4386

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://www.krspine.org/DOIx.php?id=10.4184/jkss.2021.28.3.71

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/

creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

www.krspine.org



Orlglnal Al’tlcle ‘ J Korean Soc Spine Surg. 2021 Sep;28(3):71-79. https://doi.org/10.4184/jkss.2021.28.3.71 @Czr‘fﬁ‘SWTk

Morphological Features and Clinical Results of C2
Vertebral Body Fractures

Eun-Seok Son, M.D., Ph.D., Hyeong-Uk Choi, M.D., In-Gyu Lee, M.D.
Department of Orthopedic Surgery, Keimyung University Dongsan Hospital, Keimyung University School of Medicine, Daegn, Korea

Study Design: Retrospective.

Objectives: To classify and analyze the morphological patterns of axis body fractures and report the clinical results.

Summary of Literature Review: The classification of axis body fractures and treatment results have been rarely reported and are a
matter of debate.

Materials and Methods: Among 107 patients diagnosed with an axis fracture from 2005 to 2019, 53 patients with fracture involvement
of the axis body were included. After the exclusion of 9 patients with a history of cervical spine surgery or who were lost to follow-up,
44 consecutive patients were enrolled in this retrospective study. Patients were classified into 5 groups (coronal, sagittal, transverse,
avulsion, and complex) according to the main fracture line. Demographic data, injury mechanism, discoligamentous injury, combined
injury, neurological symptoms, and clinical treatment results were analyzed.

Results: Patients’ average age was 61.7 years (range, 25-81 years). Twenty-four patients were male and 20 were female. The average
follow-up period was 14.2 months (range, 7-33 months). The coronal, sagittal, transverse, avulsion, and complex groups contained 5, 5,
8,7, and 19 patients, respectively. Six patients were injured by slip-down accidents, 12 patients by falls from a height, and 26 patients by
traffic accidents. Eighteen patients presented with a discoligamentous injury. Twenty-five patients showed a combined injury in the form
of a fracture to other cervical vertebrae and bones. Thirteen patients presented neurological symptoms. Sixteen patients were treated
with a neck collar and 28 patients were treated with a halo-vest. Two patients eventually required surgical fusion because union was
not achieved with conservative management. In the final follow-up, all neurological symptoms were resolved; however, 4 patients still
complained of a mild tingling sensation in the upper extremity. In the halo-vest group, pin site infection occurred in 3 patients, but it was
controlled after antibiotic administration.

Conclusions: Axis body fractures accounted for almost 50% of axis fractures. They can be classified into 5 groups (coronal, sagittal,
transverse, avulsion, and complex) according to the morphological pattern. Non-operative management can be a reasonable treatment
option with good clinical results and bone union.
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Fig. 1. Coronal-type C2 vertebral body fracture depicted on an anatomical
skeleton model and computed tomography scan. The purple dotted line is
the fracture line, located mainly in the posterior aspect of the vertebral
body. It originates from the transitional zone of the odontoid process,
moves to the vertebral body, which is connected to the spinal canal, and
exits to the base of the C2 vertebral body (A-C).

Fig. 2. Sagittal-type C2 vertebral body fracture depicted on an anatomi-
cal skeleton model and computed tomography scan. The purple dotted
line is the fracture line, originating from the superior articular process
and extending to the ipsilateral side of the transverse foramen or inferior
articular process (A-B).

Fig. 3. Transverse-type C2 vertebral body fracture depicted on an ana-
tomical skeleton model and computed tomography scan. The purple dot-
ted line is the fracture line, originating from the medial side or the middle
of the superior articular process and extending to the contralateral side of
the vertebral body (A-B).
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Fig. 4. Avulsion-type C2 vertebral body fracture depicted on an anatomi-
cal skeleton model and computed tomography scan. The purple dotted
line is the fracture line, lying on the anterior-inferior side of the vertebral
body, which corresponds to the insertion site of the anterior longitudinal
ligament (A-B).
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Fig. 5. Complex-type C2 vertebral body fracture, corresponding to a com-
bination of more than one fracture line, depicted on a computed tomogra-
phy scan and an anatomical skeleton model. The purple dotted line is the
fracture line, which is a combination of coronal and transverse fracture
lines (A-C).

Fig. 6. A 60-year-old woman with a degloving wound on the forehead. (A)
A lateral view of a plain radiograph of the cervical spine shows a com-
plex fracture line. A coronal-oriented fracture line on the posterior aspect
of the axis body and a transverse-oriented fracture line at the base of the
odontoid process. (B) A sagittal image of a computed tomography scan
more clearly demonstrates the radiographic findings. (C) The blue arrow
indicates the fracture line.
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Fig. 7. Final follow-up of the same patient at post-traumatic 9 months.
Plain radiography and computed tomography show formation of a callus
and trabeculae across the fracture site (A-B). The flexion-extension view
shows no evidence of instability (C).
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Fig. 8. Example of a transverse-type C2 vertebral body fracture depicted
on an anatomical skeleton model. The purple dotted line is the fracture
line. It was classified as a transverse-type C2 vertebral body fracture be-
cause it involved more than half of both superior articular processes. It is
difficult to distinguish from a type Il dens fracture.
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Table 1. Demographics and Complications of C2 Vertebral Body Fracture
Classification
Coronal Sagittal Transverse Avulsion Complex Total

Number of cases g g 8 7 19 44
Demographics

Male: Female 3:2 2:3 5:3 3:4 11:8 24:20

Age 64.0 48.4 64.0 61.6 63.7 61.7
[njury mechanism

Slip down 0 0 2 1 2 6

Fall from height 2 0 1 2 8 12

Traffic accident 3 5 5 4 9 26
Discoligamentous injury 2 5 4 2 5 18
Combined injury 4 5 2 5 9 25
Neurologic symptom 2 1 2 5 3 13

Radiating pain & tingling sensation 1 0 1 5 3 10

Weakness 1 1 1 0 0 3
Treatment

Neck collar 3 g 2 4 4 16

Halovest 2 2 5 3 14 26

Fusion 0 0 1 0 1 2
Complications

Persistent neurologic symptoms 0 1 1 1 1 4

Mal-union 0 0 0 1 3 4

Pin site infection 0 0 1 0 2 3
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