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Comparison of Clinical Findings and Results of Treatment According to
Classification of C-2 Fractures

Jang Chull Lee, M.D., Eun lk Son, M.D., Dong Won Kim, M.D.,

Man Bin Yim, M.D.,
Department of Neurosurgery, School of Medicine, Keimyung University, Taegu, Korea

In Hong Kim, M.D.

There are some debates on the best method of treatment of C-2 fractures. Clinical findings
and results of treatment were evaluated in forty-three patents with C-2 fractures. These frac-

tures were classified into five types according to the classification by Benzel ;
tures (14), 2) horizontal C-2 body fractures (13), 3

1) odontoid frac-
) sagittally oriented vertical C-2 body frac-

tures (2), 4) coronally oriented vertical C-2 body fractures (8), 5) traumatic spondylolisthesis of
the axis (6). Primary fusion appears o be justified in odontoid process fractures due to a high
rate of non-union. In horizontal C-2 body fractures, unilateral facet dislocation was visible in
six patients which was the cause of malalignment in closed reduction. In sagittally oriented vert-
ical C-2 body fractures, combined facet fractures were always visible because the mechanism of
injury was axial compression. The choice of management schemes may depend on the mechan-

ism of injury and fracture type defined by Benzel.

KEY WORDS : Axis fracture - Odontoid fracture - Hangman's fracture - Mechanism of injury.
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Fig. 1. Classification of C-2 fracture. a) Odontoid process fracture ; b) Horizontal C-2 body fractue ; c) Sagittally orient-
ed vertical C-2 body fracture ; d) Coronally oriented vertical C-2 body fracture ; e) Traumatic spondylolisthesis

of the axis.

Fig. 2. Failure of fusion in odontoid fractures. a) In a 54-year-old woman, absorption of grafted bone and redislocation
occurred in spite of fixation with wire. b) [n a 19-year-old man, after 3 months of fixation with wire, non-union

was suspected at lateral film that revealed fibrous union in operative field.
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Fig. 3. A 43-year-old woman with horizontal C-2 body fracture. a) Axial CT revealed left facet dislocation between C1
and C2. b) Lateral film revealed good fusion in minimally displaced position.
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Fig. 4 a-} Axial CT scan of 47-year-old man revealed the sagittal orientation F"f the vertical (_3-2 i'?udy fraclure.and tl?e re;
- tropulsion of the bone into the spinal canal. b) Preoperative lateral film revealed widening of C1-2 mters;:mt:}ut
spa?r:e and malalignment between C2/3. ) Postoperative lateral film revealed Halifax clamp and screws for int-

ernal fixation.
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Fig. 5. a) Axial CT scan of 25-year-old man revealed the coronally oriented vertical C-2 body fracture. b) Axial CT
scan of 32-year-old man revealed the spondylolisthesis of the axis.
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