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Analysis of short-term and long-term efficacy orthopedic surgical robot-
assisted pedicle screw fixation via Wiltse approach in spinal fractures
with spinal cord injury

XU Ziyu, LIU Junpeng, LI Meng

(Department of Orthopedics, Beijing Chaoyang Hospital, Capital Medical University, Beijing 100020, China)

Abstract Objective: To investigate the short-term and long-term efficacy of TiRobot” orthopedic surgical robot-assisted pedicle screw
fixation via Wiltse approach in spinal fractures with spinal cord injury. Methods: 120 patients with spinal fractures and spinal cord
injury who were admitted to Beijing Chaoyang Hospital, Capital Medical University from 2020 to 2023 were selected and divided into
the traditional surgery group and the robot-assisted group using the lottery method, with 60 cases in each group. The traditional surgery
group underwent conventional pedicle screw fixation via posterior midline approach, while the robot-assisted group received orthopedic
surgical robot-assisted pedicle screw fixation via Wiltse approach. The perioperative indicators, screw placement accuracy, incidence of
postoperative complications, vertebral kyphosis angle, vertebral kyphosis correction rate, vertebral height recovery rate at 3 days and 3
months after surgery, as well as JOA and SFI scores were compared between the two groups. Results: The robot-assisted group showed
lower perioperative indicators compared to the traditional surgery group (P<0.05). The screw placement accuracy was higher in the robot-
assisted group (P<0.05), and the incidence of postoperative complications was lower (P<0.05). At 3 days and 3 months postoperatively,
the vertebral kyphosis angle in the robot-assisted group was lower than that in the traditional surgery group, while the vertebral kyphosis
correction rate and vertebral height recovery rate were higher (P<0.05). The JOA and SFI scores in the robot-assisted group were also
higher than those in the traditional surgery group at 3 days and 3 months after surgery (P<0.05). Conclusion: TiRobot” orthopedic surgical
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robot-assisted pedicle screw fixation via Wiltse approach has significant short-term and long-term efficacy in treating spinal fractures with

spinal cord injury. It can reduce operative time, minimize surgical trauma, improve screw placement accuracy, lower early postoperative

complications, enhance short-term and long-term fixation outcomes, and promote recovery of lumbar function.
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Figure 1  Surgical treatment of L3 vertebral burst fracture
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Table 1 Comparison of perioperative indicators between the two groups of patients (x +s )
A3 % %7&?#@ POKE A & P = Dk éﬁ?ﬂ“ﬁﬁﬁ {EBEES(E]
(min ) (cm) (mL) (mL) BfiE (d) (d)
M AHBIA 60 85.15+6.47 6.34+1.58 75.82+6.08 47.85+5.28 3.64+0.49 8.62+1.31
G ANA 60  95.05+6.34  10.54+152 163.156+17.12  116.12+8.23 4.22+0.31 13.69+2.24
tE 7.751 9.744 12.726 10.478 6.569 9.107
P& 0.001 0.001 0.001 0.001 0.001 0.001
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Table 2 Comparison of screw fixation accuracy between the two groups of patients [n ( % ) ]

85| Bil%L BT Az Bk C 2 DS BEERHE

DIE-PN: ) 60 327 316 (96.63 ) 11 (3.36) 0(0.00) 0(0.00) 316 (96.63 )

EgERNA 60 331 298 (90.03 ) 19 (5.74) 8(242) 6(1.81) 298 (190.03 )
x'1E 11.500
P& 0.001

*3 MEBREREHRELZERILE [N (%) ]
Table 3 Comparison of incidence of postoperative complication between the two groups of patients [n ( % ) ]

A5 g FEOREBKMmiE )0 Rk AR RETHARN Bt
AR E 60 1(1.67) 1(1.67) 0 (0.00) 0(0.00) 2 (3.33)
g AR A 60 2(3.33) 4(6.67) 2(333) 1(1.67) 9 (15.00)

X' 1& 4.900

P& 0.027

x4 HWEROLRA. BERLAFEER, HESERERILE (X=5)

Table 4 Comparison of vertebral kyphosis angle, correction rate, and height restoration rate (x+s )

— - HAREOLMA (°) RS OAFKEE (%) HAEEEREE (%)
AE3d AE3MH AE3d AE3NH AE3d ARG 31N A
DIEDNE 1L 60 7.64+1.31 8.56+2.11 60.36+9.32 57.93+6.03 62.73+5.16 57.54 +4.37
EGARNA 60 11.51+3.46 16.87 +3.13 42.26 +3.41 26.01+5.15 51.69+3.12 29.59+4.16
tE 9.482 10.513 14.216 18.677 7.265 16.430
P& 0.001 0.001 0.001 0.001 0.001 0.001
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Table 5 Comparison of JOA and SFI scores between the two groups of patient (x +s )

JOA 4> SFI E4
2R3 %%
ARJG3d ARG 31 H ARJg3d ARG 31 H
.28 AHHBL4E 60 9.24 +1.49 19.52 +2.31 24.36 +2.32 65.93+4.03
AN A 60 7.22+1.31 16.69 +3.24 21.26 +3.41 51.01+5.15
tEa 5.569 7.107 4.216 8.677
P& 0.001 0.001 0.001 0.001
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