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Clinical study on accuracy of cone beam computed tomography scanning in evaluating location of pedicle
screws and severity of damage of pedicle of vertebral arch in surgery of pedicle screw internal fixation
WANG Yanan, LI Qingsong, XIE Mengqi, GUO Mingming, MENG Lingzhi, WANG Qi

General Hospital of Shenyang Military District of PLA ,Shenyang 110801 , Liaoning, China

ABSTRACT Objective:To explore the accuracy of cone beam computed tomography ( CT) scanning in evaluating the location of pedicle
screws and the severity of damage of pedicle of vertebral arch in the surgery of pedicle screw internal fixation. Methods ; Forty — three pa-
tients were recruited from October 2015 to June 2017 and they needed pedicle screw internal fixation for treatment of spinal lesions,inclu-
ding lumbar degenerative disease(21) ,thoracolumbar vertebral fracture(9) ,thoracolumbar tumors(11) and spinal deformity(2). Interverte-
bral fusion,fracture reduction and internal fixation,tumor removal and internal fixation and spinal orthopedic surgery were performed on pa-
tients respectively through posterior approach. Cone beam CT scanning was performed on all patients using Artis Zeego system after pedicle
screws were inserted into the pedicle of vertebral arch to know about the location of pedicle screws and the severity of damage of pedicle of
vertebral arch. The location of pedicle screws were adjusted in time if necessary. The diseased region was scanned in all patients by using
CT within one week after surgery to know about the location of pedicle screws and the severity of damage of pedicle of vertebral arch. The lo-
cation of pedicle screws and the severity of damage of pedicle of vertebral arch were evaluated by using Gertzbein rating system according to
the intraoperative cone beam CT scanning images and postoperative CT scanning images respectively. Results: The surgeries were finished
successfully in all patients,and the operative time and intraoperative blood loss were 224.2 +/-47.1 min and 482.6 +/-471.6 ml respec-
tively. A total of 262 pedicle screws were inserted into pedicles of vertebral arch in 43 patients, including thoracic pedicle screws(104),
lumbar pedicle screws( 142 ) and sacral pedicle screws at S, segment(16). No patient underwent reoperation for pedicle screw location cor-
rection , and no nerve injury caused by pedicle screw insertion was found. The intraoperative cone beam CT images were inconsistent with the
postoperative CT images in the rating results for only 10 of 262 screws. The rating results showed very good consistency between intraopera-

tive cone beam CT images and postoperative CT image ( Kappa =0. 804, P =0. 000 ). Conclusion ; The location of pedicle screws and the
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severity of damage of pedicle of vertebral arch can be evaluated accurately using cone beam CT scanning in the surgery of pedicle screw in-

ternal fixation.
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