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Effect of robot-assisted surgery on screw placement accuracy,
degree of trauma and prognosis in patients with thoracolumbar
fractures (with surgical video)

SHEN Ke', ZHAO Deng’, YIN Li’

(1. Department of Orthopaedics, Bayi Orthopedic Hospital, Chengdu 610000, China; 2. Department of Orthopaedics,
Chengdu Third People’s Hospital, Chengdu 610000, China; 3. Department of Orthopaedics,
Panzhihua Central Hospital, Panzhihua 617000, China)

Abstract Objective: To explore the application effect of robot-assisted surgery in the treatment of patients with
thoracolumbar fractures. Methods: A total of 92 patients with thoracolumbar fractures admitted to Bayi Orthopedic Hospital
from February 2021 to February 2023 were prospectively selected. They were randomly divided into the free-hand group and
robotic group using computer generated numbers, with 46 cases in each group. The free-hand group was treated with free-hand
pedicle screw placement, and the robotic group was treated with robot-assisted pedicle screw placement. The surgical indicators,
the degree of trauma before and after operation, lumbar function and pain degree were compared between the two groups of
patients. Results: The accurate screw placement rate of the robotic group was better than that of the free-hand group. The

intraoperative blood loss, intraoperative radiation dose, bed rest time, and hospitalization time of the robotic group were lower
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than those of the free-hand group (P<0.05). 1 day after surgery, the levels of hs-CRP, CK and IL-1 B in the robotic group were

lower than those in the free-hand group (P<0.05). The ODI and VAS scores in the robotic group were lower than those in the free-

hand group at 3 months and 6 months after surgery. Conclusion: Robhot-assisted surgery is effective in treating thoracolumbar

fractures with high precise placement rate of screws. It can reduce intraoperative blood loss and intraoperative radiation dose,

shorten bedridden time and hospitalization time, reduce trauma to the body, and improve the prognosis of patients.
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Figure 1

Patient position and screw position in robot-assisted pedicle screw placement
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Table 1 Comparison of general data between the two groups of patients
TiE MBAA (n=46) T4 (n=46) Pia
F (%, xxs) 41.56+6.25 40.39+7.27 0.410
M3 0 (%) ] 0.514
% 28 (60.87) 31 (67.39)
E:S 18 (39.13) 15 (32.61)
ZHEFANE (d, v=s) 3.18+1.54 3.21+1.47 0.924
FITAO BE N (%) ] 0.277
A3 27 (58.70) 32 (69.57)
A4 19 (41.30) 14 (30.43)
BIFPERIN(%)] 0.177
T12 17 (36.96) 15 (32.61)
L1 11 (23.91) 19 (41.30)
L2 18 (39.13) 12 (26.09)
HEREA N (%) ] 0.404
=k 22 (47.83) 26 (56.52)
T 24 (52.17) 20 (43.48)

F2 FMABEFABEXERERILE (x£5)

Table 2 Comparison of surgical related indicators between the two groups (x+s )

e HEEAH (n=46) fEFLH (n=46) P&
BETREABAE N (%) ] 0.012
AR 279 (98.59) 255 (194.80 )
B £ 4(1.41) 12 (4.46)
C% 0(0.00) 2(0.74)
D £ 0(0.00) 0(0.00)
E % 0(0.00) 0 (0.00)
FABE (min) 116.31+27.36 106.43 + 25.22 0.109
ARep#HimE (mL) 61.33+15.39 82.53 + 18.41 0.000
Repig5HFHIE (uSv) 0.25+0.07 0.30+0.09 0.004
EMNKESIE] (d) 3.51+1.11 5.52 +1.39 0.000
EBebsiEl (d) 7.22+1.48 10.05 +2.04 0.000
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BARE . FREA FEFEGRIL FRTFAR
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R4, #H45 2D 53D B, RO SR R
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*3 WHBEGMGEEERLE (X+5)
Table 3 Comparison of trauma degree between the two groups of patients (x +s )

InH B8] B AH (n=46) EFA (n=46) P&
RET 89.54+11.35 91.48+12.11 0.430

hs—CRP ( mg/L )
RE1d 129.85 + 15.31° 148.76 + 16.28° 0.000
ANBI 98.55 +27.85 97.46 +28.49 0.853

CK (U/L)

ARG 1d 181.46 +35.21° 215.49 + 36.42° 0.000
ARAT 17.38+2.37 18.25 +2.41 0.084

IL-1B (pg/mL)
ARiE1d 24.22 +3.51° 32.75+3.74° 0.000

W 5ARETHRE, "P<0.05

#4 WLAEE ODI. VASIESLLE (x+5)
Table 4 Comparison of ODI and VAS scores between the two groups of patients (x+s )

= B e H2EAA (n=46) fEF4H (n=46) P&
ARET 35.84 +3.51 36.12 +3.39 0.698

ODI ¥4> ARE3 A 8.57+1.35° 9.35+1.47° 0.005
RE61TH 6.41 +1.05° 7.13+0.99° 0.001

NG 6.75+1.24 7.11+1.38 0.192

VAS 5> KE3TH 4.18+0.84° 4.57 +0.79° 0.024
ARG 6 1A 2.41+0.39° 3.05+0.44° 0.000

H. SARATHER, *P<0.05
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