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Abstract: Objective To compare the application effect of robot-assisted surgery and three-dimensional C-arm X-ray machine
on patients with thoracolumbar fractures without nerve injury during pedicle screw internal fixation. Methods A retrospective
analysis was conducted on 85 patients with thoracolumbar fractures without nerve injury. All patients were treated with
percutaneous pedicle screw internal fixation. According to different surgical procedures, the patients were divided into
observation group (robot-assisted screw placement) and control group (screw placement under three-dimensional C-arm
X-ray fluoroscopy). The surgical time, intraoperative blood loss, intraoperative fluoroscopy frequency and postoperative
hospital stay in two groups were recorded; and the screw placement and reduction were compared between two groups.
Postoperative pain [ visual analogue scale (VAS)] and functional recovery [ Oswestry disability index (ODI)] were evaluated
after 1 month of follow-up. Results Compared with control group, observation group shortened surgical time (£<0.05) and
reduced intraoperative fluoroscopy frequency (P<0.05), but the differences between two groups in intraoperative blood loss

and postoperative hospital stay were trivial (P>0.05). The accuracy rate of screw placement in observation group was
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94.57%, significantly higher than 83.59% in control group (P<0.05). One week postoperatively, the injured vertebral anterior

height ratio was increased in both groups as compared with that before surgery (P<0.05), and the Cobb angle and local

kyphosis angle of injured vertebrae were lower than those before surgery (P<0.05), but the injured vertebral anterior height

ratio, Cobb angle and local kyphosis angle of injured vertebrae didn't differ significantly between two groups at the same time

point (P>0.05). One month postoperatively, the VAS score and ODI in both groups were lower than those before surgery

(P<0.05), but there were no statistical differences in VAS score and ODI between two groups at the same time point (P>0.05).

Conclusion Both robot-assisted screw placement and three-dimensional C-arm X-ray screw placement in patients with

thoracolumbar fractures without nerve injury can achieve good reduction effect of injured vertebrae and promote early

functional recovery. However, robot-assisted screw placement can shorten surgical time, reduce intraoperative fluoroscopy

frequency, and enhance the accuracy rate of screw placement, which makes it more advantageous in clinical practice.

Keywords: thoracolumbar fracture; minimally invasive; pedicle screw internal fixation; robot; C-arm X-ray machine
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Table 1 Comparison of baseline data between two groups

P BB BT B TLICS ¥4y
21 51) n FERSIZ -

5 4 TR BEG EWEG TT, Le~L, 45 54
WL 36 52.76+5.14 20 16 12 18 6 24 12 25 11
Xif HRZH 49 51.84+7.49 22 27 15 26 8 33 16 39 10
t/)(z{E 0.635 0.943 0.087 0.004 1.149
P{H 0.527 0.332 0.957 0.947 0.284

22 WMABREBEARPIEIRILE
WLELLH T A I a5 6 FE 20 1 3545 4 (P<0.05) , R
HROZ LR B0 X B 2H I 35 20 (P<0.05)  {H R 2H i

AR E ARG EBRERE L ER TG T2rE L
(P>0.05), W52,

2 MEBEENIIRIRLER (325)

Table 2 Comparison of perioperative indicators between two groups (Mean+SD)
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Table 3 Comparison of screw placement status between two groups [ cases (%)]
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Table 4 Comparison of reduction of injured vertebrae between two groups (Mean+SD)
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Table 5 Comparison of pain and functional recovery between two

groups (Mean+SD)
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