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Application of spinal surgical robots in minimally invasive surgery for thoracolumbar fracture WU Rui,ZHOU Ji-
ping,YANG Kai,YANG Yong-jun,LI Jia-jia,and YA O Shu-qiang. No.1 Ward of Spine ,Shandong Wendeng Osteopathic Hos-
pital ,Wendeng 264400, Shandong, China

ABSTRACT Objective:To evaluate the safety and accuracy of Renaissance robot navigation system in minimally invasive
surgery for thoracolumbar fracture. Methods: The clinical data of patients with thoracolumbar fracture who underwent posterior
minimally invasive pedicle screw internal fixation from July 2016 to July 2019 was retrospectively analyzed. And the patients
were divided into robot group and artificial group. Robot navigation assisted screw placement was used in robot group,and tra-
ditional unarmed screw placement was used in artificial group. There were 20 patients in robot group, including 13 males and 7
females, aged from 23 to 69 years old with an average of (45.05+11.81 )years old, one case was T, fracture,2 cases were Ty, 10
cases were L,;,6 cases were |, and 1 case was Ls. There were 20 patients in artificial group,including 11 males and 9 females,
aged from 26 to 65 years old with an average of (43.40+11.22)years old,2 cases were T}, fractures,7 cases were T}, 10 cases
were L ,and 1 case was L. The numbers of fluoroscopy ,operation time and intraoperative blood loss were observed. The screw
position was evaluated by Neo method. Results: A total of 126 screws were implanted in robot group and 124 screws were im-
planted in artificial group. The operation time ,fluoroscopy times, intraoperative blood loss were (115.75+14.26) min, (7.95+
0.89) times and (132.50+29.36) ml in robot group and (129.50+£10.50) min, (14.40+2.56) times and (182.50+23.14) ml in
artificial group,respectively,there was significant difference between the groups (P<0.05). According to Neo classification
method , there were 122 screws at grade 0,4 screws at grade 1 in robot group ,and there were 108 screws at grade 0,9 screws at
grade 1 and 7 screws at grade 2 in artificial group. The accuracy of the robot group was better than that of artificial group (P<
0.05). Conclusion : Compared with free hand screw placement, Renaissance robot navigation system can effectively improve
the accuracy of pedicle screw placement,reduce the number of fluoroscopy times and intraoperative blood loss, thereby im-
proving the safety of operation.
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Tab.1 Comparison of preoperative general data of patients with thoracolumbar fracture between two groups

PER (1) Hitd A3 7 4 (i)
2190 %% AERE O (xts, %)
% Tl] T12 L] L2 L3
Mlgs A4l 20 13 7 45.05+11.81 1 2 10 6 1
BET-41 20 11 9 43.40+11.22 2 7 10 0 1

0 AL L3, *Fisher K5 i #6536 , P=0.748 ; ®1=0.453 , P=0.909 ; AFisher ¥ i # 4 , P=0.074
Note ;: Comparison between the two groups, “Fisher exact test, P=0.748 ; ®1=0.453 , P=0.909 ; *Fisher exact test, P=0.074
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Tab.2 Comparison of operation time, intraoperative fluoroscopy times and blood loss,screw grade between two groups with
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placement route in cross-sectional and sagittal position

1e. Intraoperative guide plate and guide wire were placed
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Fig.1 A 36-year-old male patient with lumbar fracture of L, 1a,1b. Preoperative views of the screw

1c,1d. The overall planning was completed

1g,1h. CT

1f. The screws were placed

scan showed that the screw position was accurate in sagittal and cross-sectional position,which was

consistent with the preoperative planning
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thoracolumbar fracture

g1 - FAR ] bR RV Ay i A BRETE] (B0

(x5, min) (xs,1%) (x£s,ml) 0 %% 14 2 %% 34
Blas N 20 115.75+14.26 7.95+0.89 132.50+£29.36 122 4 0 0
TEFA 20 129.50+10.50 14.40+2.56 182.50+23.14 108 9 7
6 565 {H 1=-3.472 t=—10.636 1=-5.982 7=-2.879
Py <0.05 <0.05 <0.05 0.04
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