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One stage temporary atlantoaxial segmental fixation and reduction for Grauer type Il B dens fractures in teenagers
XU Nan-jian ,CHEN Yun-lin, WANG Xiao-zhou, JIANG Wei-yu,and MA Wei-hu. Department of Spinal Surgery ,Ningbo No.6
Hospital , Ningbo 315040, Zhejiang , China

ABSTRACT Objective:To assess the clinical results of one stage temporary atlantoaxial segmental fixation and reduction
for Grauer type Il B dens fractures in teenagers. Methods : From February 2009 to April 2015, 19 teenagers with Grauer type I B
dens fractures not amenable to anteiror screw fixation were enrolled and treated using one stage temporary atlantoaxial segmen-
tal fixation and reduction without fusion. There were 14 males and 5 females,aged from 14 to 32 years with an average of
(24.6£5.0 ) years. The internal fixation was removed after bone healing confirmed by CT scan. At the last follow-up (at least 1
year after internal fixation removal) ,dynamic CT was used to assess the atlantoaxial rotation activity. Visual analogue scale
(VAS) was recorded before the first operation , before the second operation (removal of internal fixation) and at the last follow-
up. Neck Disability Index (NDI) was used to evaluate the efficacy before the second operation (removal of internal fixation)
and the last follow - up. Results: After operation,2 patients developed the symptoms of occipital nerve stimulation such as
numbness and pain in the occipitocervical region,and were treated with drugs such as dehydration and neurotrophic drugs,and
the symptoms were relieved after 1 to 2 months. All the internal fixations were removed and all the patients were followed up
more than 1 year, with time ranging from 18 to 25 months and an average of (21.47+2.41) months. The time of bone fusion after
operation was 6 to 10 months with the mean of (8.21£1.27) months. Secondary surgical removal of internal fixation were per-

formed immediately after fracture healing without internal fixation failure. The symptoms of neck pain improved significantly
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after operation, VAS score decreased from 6.74+0.65 before operation to 0.42+0.51 at the last follow-up after the second opera-
tion (removal of internal fixation) ,with statistically significant differences (P<0.01). The NDI value decreased from (10.58+
2.04)% before the second operation (removal of internal fixation) to (3.79£2.23)% at the last follow-up after the second oper-
ation (removal of internal fixation ) ,with statistically significant difference (P<0.01). At the last follow-up after the second op-
eration (removal of internal fixation) ,dynamic CT showed that the unilateral rotation of the atlantoaxial spine reached (15.73+
5.57) °to the left, (15.55+5.78) ° to the right,and the overall rotation of the atlantoaxial spine was (31.28+10.71) °. Conclu-
sion : One stage temporary atlantoaxial segmental fixation and reduction for the treatment of Grauer type Il B dens fractures not
amenable to anteiror screw fixation in teenagers can avoid the loss of atlantoaxial rotation function caused by atlantoaxial fu-

sion, and to some extent retain the rotation activity of atlanto-axial joint.
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Fig.1 Range of atlantoaxial rotation by dynamic CT
measurement (ZA-2B) 1a. A is the angle between
the front and rear arch line of the atlantoaxial axis and
the vertical axis (angle of rotation of the atlas to one
side) 1b. B is the angle between the line connecting
the midpoint of the anterior vertebrae of the vertebral
body to the midpoint of the spinous process bifurcation
and the vertical axis (angle of rotation of the axis to one

side)
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Fig.2 A 24-year-old male patient with Grauer type Il B dens fracture caused by traffic accident

2a,2b. Preoperative lateral X-ray and sagittal CT
showed Grauer type Il B dens fracture with transverse fracture line and comminuted fracture ends and accompanied by displacement  2¢,2d. One stage
temporary atlantoaxial segmental fixation and reduction were performed through posterior approach. Lateral X-ray and sagittal CT at 6 months after opera-

tion showed bone healing of fracture
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