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Application of aided three-dimension CT navigation system in craniocervical junction malformation disease surgery
LIU Gang,TIAN Ye ,CAO Peng,CHEN Hua-jiang,and YUAN Wen. Department of Orthopaedics ,Changzheng Hospital ,
Shanghai 200003, China

ABSTRACT Objective:To investigate the related problems of three-dimension CT navigation system applied to craniocer-
vical junction malformation diseases surgery. Methods: The clinical data of 61 patients with craniocervical junction malforma-
tion disease who underwent surgical treatment from July 2015 to March 2018 was retrospectively analyzed. There were 39
males and 22 females aged from 25 to 73 years old with a mean of (46.20+12.09) years. According to the different ways of
screw placements , these patients were divided into navigation group (30 cases) and non-navigation group (31 cases). The
screws insertion in the navigation group were guided under three-dimension CT computer-aided navigation system,while the
screws insertion were guided by C-arm fluoroscopy and intraoperative anatomical landmarks in non-navigation group. All surg-
eries were performed by the same group of surgeons. All cases were scanned by CT after operation to assess the accuracy of the
screw insertion. Results: A total of 122 screws were inserted in the study,including 60 screws in navigation group and 62
screws in non-navigation group. The screw positions in navigation group were all satisfactory,and there were no screw-related
complications. The position of 3 screws (4.83%) in non-navigation group was not satisfactory ,and there was no obvious neuro-
logical symptoms after operation. The operation time of navigation group was from 87.5 to 112.5 min with a mean of (99.6+
12.0) min;and non-navigation group was from 87.5 to 107.5 min,with a mean of (97.5+10.5) min. There was no statistically
significant difference in the operation time between two groups (P>0.05). The screw insertion time in navigation group was
from 1.50 to 4.20 min, with a mean of (2.51%1.02) min;and non-navigation group was from 1.80 to 5.10 min,with a mean of
(3.25+1.05) min. The screw insertion time in navigation group was shorter than that in non-navigation group (P<0.05). The
intraoperative blood loss in navigation group was from 122 to 153 ml,with a mean of (137.57+9.48) ml,which in non-naviga-
tion group was from 121 to 158 ml,with a mean of (138.75+8.56) ml,there was no statistically significant difference between
two groups (P>0.05). Conclusion: The three-dimensional CT computer-aided navigation system has the characteristics of clear
imaging and accurate positioning ,which can help improve the accuracy and safety of the screw insertion in craniocervical junc-
tion malformation disease surgery.
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Tab.1 Comparison of preoperative general data of patients with craniocervical junction malformation diseases between two

groups
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Fig.1 A 49-year-old female patient with craniocervical junction malformation disease ,which was treated by posterior reduction and decompression with

short-segment internal fixation of craniocervical junction 1a,1b,1c. Preoperative lateral X-ray , lateral and axial CT showed craniocervical junction malfor-

mation and atlantoaxial subluxation 1d,1e. Postoperative CT three-dimensional reconstruction showed a satisfactory position of internal fixation 1f,1g. AP

and lateral X-rays after operation showed a satisfactory reduction of atlantoaxial subluxation
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Tab.2 Comparison of operation time,screw insertion time, intraoperative blood loss, screw position between two groups with

craniocervical junction malformation diseases
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