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Clinical application of Orthopedic Tianji Robot in surgical treatment of thoracolumbar fractures ZHANG Tong-tong,
WANG Zeng-ping, WANG Zhong-hua,WENG Jie ,CHI Fei,XUE Wen ,SONG Yu-xin ,and LIU Lin*. *The Second Department
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ABSTRACT Objective:To explore the clinical application of Orthopedic Tianji Robot in the treatment of thoracolumbar
fractures with minimally invasive percutaneous pedicle screw internal fixation. Methods : The clinical data of 46 patients with
thoracolumbar fractures treated by minimally invasive percutaneous pedicle screw internal fixation from June 2018 to January
2020 in Gansu Provincial People’s Hospital was retrospectively analyzed. According to the different aided equipments, the pa-
tients were divided into a C-arm X-ray plus robot-assisted nail placement group (observation group) and simple C-arm X-ray
assisted nail placement group (control group). Twenty-two patients in observation group,including 12 males and 10 females,
aged from 24 to 61 years old, with a mean of (40.23+12.19) years, 3 cases were T}, vertebrae fracture, 8 cases were T),,9 cases
were L;,and 2 cases were L,. And there were 24 cases in control group,including 15 males and 9 females,aged from 26 to 58
years old,with a mean of (42.88+10.31) years,3 cases were T}, vertebrae fracture, 10 cases were T),,7 cases were L;,and 4
cases were L,. The operation time ,the number of intraoperative fluoroscopy , intraoperative blood loss,the days of hospitaliza-
tion, and postoperative complications were recorded. Preoperative and postoperative VAS at 3 days, 1 week and 3 months were
compared between two groups. The sagittal Cobb angle of the injured vertebral body and the percentage of the anterior edge
height of the vertebral body were observed before and after operation, and evaluate the accuracy of nail placement according to

the Gertzbein—Robbins classification criteria with collected postoperative CT images. Results: All patients were followed up for
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5 to 12 months with an average of (7.07+0.83) months. There was no significant differences in intraoperative blood loss ,opera-
tion time and hospitalization days between two groups (P>0.05). The number of intraoperative fluoroscopy was (5.62+0.51)
times in observation group and (12.54+0.52) in control group,the difference between two groups was statistically significant
(P<0.05). The VAS , the percentage of the height of the injured vertebra anterior edge and the Cobb angle of the injured verte-
bral plane at each time point after operation were improved (P<0.05) ,but the difference between two groups was not statistical-
ly significant (P>0.05). One case of postoperative incision infection occurred in the control group ,which was cured after active
dressing changes. There were no serious complications such as screw loosening and breakage in all patients,and there was no
statistically significant difference in the incidence of complications between two groups (P>0.05). The postoperative nail place-
ment accuracy rates of the observation group and the control group were 98.4% (126/128) and 90.3% (121/134) ,respective-
ly,and the difference was statistically significant (P<0.05). Conclusion: In the surgical treatment of thoracolumbar fractures,
compared with simple C-arm fluoroscopy,the pedicle screw placement assisted by Orthopedic Tianji Robot overcomes the

shortcomings of surgeon’s physiological tremor, fatigue and multiple intraoperative fluoroscopy ,improves the accuracy of screw
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placement, and is a more accurate and safer way of pedicle screw placement for thoracolumbar fractures.
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Tab.1 Comparison of general data of patients with thoracolumbar fractures before operation between two groups

P (451

HYTHE R (1)

45 1911 % RIS (ks , 2) TLICS 3743 (xs, 43) VAS(x#s,43)
U i’q gt i2id

MEE 4 22 12 10 40.2312.19 11 11 4.77+0.44 6.3120.48

x| R 24 15 9 42.88+10.31 13 11 4.69+0.48 6.4620.52

T B4 X’=0.300 1= -0.798 X’=0.080 1=0.443 1=—0.765

Py 0.584 0.429 0.776 0.662 0.451
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Tab.2 Comparison of operation conditions of patients with thoracolumbar fractures between two groups(x+s)
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Tab.3 Comparison of the accuracy of screw placement of
patients with thoracolumbar fractures between two groups

- BEETH Gertzbein—Robbins 4335 (#) BT HER R
) A% B%X  CHk D% (%)

WLl 128 120 6 2 0 98.4

xR 134 107 14 11 2 90.3*

T SWER AL L #, *Y*=8.035,P=0.005
Note : Compared with observation group, *y*=8.035, P=0.005
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(x+s)
Tab.4 Comparison of pre- and post-operation imaging data
of patients with thoracolumbar fractures between two groups

(x+s)
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A ARFE LA AT AR5 1H
20.1423.14 4.95:0.79% 62.32+3.15 82.32+5.56*
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XPHRZ] 24 20.38+3.92 4.96+0.75* 63.50+2.83 83.46+6.52%
15 -0.227 -0.017 -1.340 -0.635
PAd 0.822 0.987 0.187 0.529

TE AR H e P<0.05
Note : Compared with preoperative data, *P<0.05

lumbar fracture 1a. Preoperative X-ray showed severe compression fracture of L;
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Fig.1 A 44-year-old male,with lumbar back pain caused by trauma for 2 days,was diagnosed as a

1b. Preopera-

tive CT showed compression fracture of L, 1c¢,1d. Path planning and operation process of Orthope-
dic Tianji Robot intraoperatively ~1e. Intraoperative C-arm fluoroscopy showed pedicle screw posi-

tion 1f,1g,1h. CT scan at 1 week after operation and lumbar spine X-ray at 1 month after opera-
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Tab.5 Comparison of pre- and post-operation VAS of
patients with thoracolumbar fractures between two groups

(X+s ,score)
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XTHEZH 24 6.46x0.52 3.50+0.51* 2.38+0.49*  1.46x0.51*
tfl -0.765 -0.302 1.151 -0.961
Py 0.451 0.764 0.256 0.342

T 5 AR L *P<0.05
Note : Compared with preoperative data, *P<0.05
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