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Short-term effectiveness comparison between robotic-guided percutaneous minimally
invasive pedicle screw internal fixation and traditional open internal fixation in
treatment of thoracolumbar fractures
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[ Abstract] Objective To compare short-term effectiveness between robot-guided percutaneous minimally
invasive pedicle screw internal fixation and traditional open internal fixation in the treatment of thoracolumbar fractures.
Methods The clinical data of 52 cases of thoracolumbar fracture without neurological injury symptoms admitted
between January 2018 and May 2018 were retrospectively analyzed. According to the different surgical methods, they were
divided into minimally invasive group (24 cases, treated with robot-assisted percutaneous minimally invasive pedicle
screw internal fixation) and open group (28 cases, treated with traditional open internal fixation). There was no significant
difference between the two groups in the general data such as gender, age, cause of injury, fracture segment, thoraco-

lumbar injury classification and severity score (TLICS), preoperative back pain visual analogue scale (VAS) score,
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Oswestry disability index (ODI) score, fixed segment height, and fixed segment kyphosis Cobb angle (P>0.05). The
operation time, intraoperative blood loss, and hospitalization time of the two groups were recorded and compared; as well
as the VAS score, ODI score, fixed segment height, and fixed segment kyphosis Cobb angle of the two groups before
operation and at 3 days, 1 month, 6 months, and 10 months after operation. CT scan was reexamined at 1-3 days after
operation, and the pedicle screw insertion accuracy rate was determined and calculated according to Gertzbein-Robbins
classification standard. Results The operation time of the minimally invasive group was significantly longer than that of
the open group, but the intraoperative blood loss and hospitalization time were significantly shorter than those of the open
group (P<0.05). There were 132 pedicle screws and 158 pedicle screws implanted in the minimally invasive group and the
open group respectively. According to the Gertzbein-Robbins classification standard, the accuracy of pedicle screws was
97.7% (129/132) and 96.8% (153/158), respectively, showing no significant difference between the two groups (y*=0.505,
P=0.777). The patients in both groups were followed up 10 months, and there was no rejection or internal fixation
fracture. In the minimally invasive group, the internal fixator was removed at 10 months after operation, but not in the
open group. The VAS score, ODI score, fixed segment heigh, and fixed segment kyphotic Cobb angle of the two groups
were improved in different degrees when compared with preoperative ones (P<0.05). Except that the VAS score and ODI
score of the minimally invasive group were significantly better than those of the open group at 3 days after operation
(P<0.05), there was no significant difference between the two groups at other time points (P>0.05). Conclusion Robot-
assisted percutaneous minimally invasive pedicle screw internal fixation for thoracolumbar fractures has significant

advantages in intraoperative blood loss, hospitalization time, and early postoperative effectiveness and other aspects, and
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the effect of fracture reduction is good.
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Tab.1 Comparison of VAS score between the two groups before and after operation ( X+s)

AJ53d ARG 11-H ARJE 6 4 H AJ5 10 ~H

e % S oy
’Gﬂh I fg A . Postoperative Postoperative Postoperative Postoperative i}iﬁ“{ﬁ

roup " Preoperative at 3 days at 1 month at 6 months at 10 months tatistic
B4l 24 5.2+1.2 3.140.8 1.3£0.5" 0.9+0.6" 0.6£0.7" F=114.498
Minimally invasive group P=0.000
TFiA 28 5.8+1.4 4.1£1.27 1.2+0.6" 0.8+0.5" 0.740.8" F=195.658
Traditional group P=0.000
guita t=-0.632 t=-1.951 £=0.832 £=0.765 t=-0.185
Statistic P=0.470 P=0.028 P=0.331 P=0.372 P=0.832

"EART LLEE P<0.05

"Compared with preoperative value, P<0.05

*2 WHBEFAME ODITFSLLE ( Xts )
Tab.2 Comparison of ODI score between the two groups before and after operation ( X+s)
ARJE3d AR5 1A AJF 6 A ARJE 104~H
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roup n 12N at 3 days at 1 month at 6 months at 10 months SIS
[ ElE| 24 63.913.7 18.1+4.0° 8.9+2.4" 8.243.5" 9.0+3.2" F=241.510
Minimally invasive group P=0.000
TFe 28 65.6+14.5 25.6+5.5" 9.1+1.4" 9.242.5" 9.442.7" F=235.669
Traditional group P=0.000
SiitHE t=-0.169 =-2.963 t=-0.431 t=-0.405 t=-0.357
Statistic P=0.856 P=0.003 P=0.624 P=0.651 P=0.697

"5 AR AL P<0.05

"Compared with preoperative value, P<0.05
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Tab.3 Comparison of fixed segment height between the two groups before and after operation ( X+s, mm)
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ol 24 40.842.2 48.1£1.9" 47.942.1" 48.3+1.8" 48.2+2.2" F=35.614
Minimally invasive group P=0.000
TFied 28 40.643.2 49.1£2.2° 493432 49.542.6" 49.3£2.9" F=38.916
Traditional group P=0.000
GiiHE t=0.536 t=-0.843 t=-0.967 t=-0.395 t=-0.351
Statistic P=0.362 P=0.141 P=0.102 P=0.203 P=0.195

"EARTLEE P<0.05

"Compared with preoperative value, P<0.05

R4 MABREFANFEZETRED Cobb fHLLE ( Xxs, °)

Tab.4 Comparison of fixed segment kyphosis Cobb angle between the two groups before and after operation ( X+s, °)
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E}E%J P At . Postoperative Postoperative Postoperative Postoperative ?ﬁ—ﬁ
roup " T at 3 days at 1 month at 6 months at 10 months tatistic
ffZe 24 7.5£1.1 -3.940.6" -4.0£0.37 -3.940.7" -4.0£0.57 F=2296.354
Minimally invasive group P=0.000
Biyi il 28 7.9£0.9 -4.240.8" -4.120.7 -4.10.8 -4.240.6’ F=2591.522
Traditional group P=0.000
et t=-1.053 t=1.332 1=0.463 1=0.598 t=0.521
Statistic P=0.152 P=0.102 P=0.632 P=0.415 P=0.496
AR A P<0.05

"Compared with preoperative value, P<0.05
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Tab.5 Comparison of operation time, intraoperative blood loss, and hospitalization time between the two groups ( X+s)

205 1515k FARESH] (min) AR 1 (mL) FEBERT ] (d)

Group n Operation time (minutes) Intraoperative blood loss (mL) Hospitalization time (days)
gl 24 130421 3046 3.4+0.3

Minimally invasive group

i &l 28 110+18 13023 6.5£1.2

Traditional group

geitE t=3.872 1=-9.685 t=-4.362

Statistic P=0.004 P=0.000 P=0.009
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Fig.1 A 48-year-old female patient with T\, vertebral compression fracture and posterior ligamentous complex injury by traffic accident
injury in minimally invasive group a. Preoperative lateral X-ray film; b. Preoperative MRI, showed posterior ligamentous complex injury
(arrow); c. Preoperative CT scan, showed laminar fracture of Tvi (arrow); d. Tracer and positioning ruler were installed on the spinous process
of Tw; e. Inserting guide wire with robot-assisted; f. Implanting cannulated pedicle screw and titanium rod; g. Lateral X-ray film at 3 days after
operation, showed the segment height and Cobb angle of segment kyphosis were well recovered; h. Lateral X-ray film at 10 months after

operation, showed the segment height and Cobb angle of segment kyphosis were well maintained
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