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Abstract

BACKGROUND: Orthopedic robots have been widely used in clinical practice, and relevant reports have shown that they have many advantages such as
minimal trauma and short surgical time. However, there is currently no clear report on how accurate they are.

OBIJECTIVE: To evaluate the accuracy of robot-assisted sacroiliac screw insertion.

METHODS: A total of 131 patients with sacroiliac joint fracture and dislocation and sacral fracture admitted to the Department of Trauma Surgery, Gansu
Provincial Hospital from January 2020 to April 2023 were retrospectively collected, including 131 S, screws and 46 S, screws, totaling 177 screws. They were
divided into two groups based on whether robot-assisted navigation was performed. There were 63 cases of sacroiliac screws inserted under robot-assisted
navigation (observation group), with 36 males and 27 females, aged 19-72 years, with a mean age of (45.3+17.6) years. Among them, 39 cases were fixed with
only S, screws, while 24 cases were fixed with S,;S, screws, resulting in a total of 87 sacroiliac screws. Under C-arm fluoroscopy, 68 cases of sacroiliac screws
were inserted with bare hands (control group), including 41 males and 27 females, aged 23-67 years, with a mean age of (42.6+21.3) years. Among them,
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46 cases were fixed with simple S, screws, while 22 cases were fixed with S,S, screws, resulting in a total of 90 sacroiliac screws. A postoperative CT scan was
performed to evaluate the number of S, screws, S, screws, total screw level, and calculate accuracy based on the method introduced by SMITH et al.

RESULTS AND CONCLUSION: (1) In the observation group, 62 S, screws were accurately placed (62/63), with an accuracy rate of 98%. 24 S, screws were
accurately placed (24/24), with an accuracy rate of 100%. The total number of screws accurately placed was 86 (86/87), with an accuracy rate of 99%. (2) In
the control group, 58 S, screws were accurately inserted (58/68), with an accuracy rate of 85%. 19 S, screws were accurately inserted (19/22), with an accuracy
rate of 86%. The total number of screws accurately inserted was 77 (77/90), with an accuracy rate of 86%. (3) There was a statistically significant difference in
the accuracy of the S, screw, S, screw, and total screw between the two groups (P < 0.05). It is suggested that the placement of sacroiliac screws under robot

navigation has higher accuracy compared to manual placement under C-arm fluoroscopy, but still has a lower error rate in placement.
Key words: robot-assisted; sacroiliac screw; sacroiliac joint fracture and dislocation; sacral fracture; screw placement; accuracy rate; posterior pelvic ring
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Table 1 | Material characteristics of implants
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Table 2 | Comparison of baseline data between the two groups
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5 36 a1
S 27 27
TERE (xds, %) 45.3%17.6 42.6%21.3 >0.05
Tile 437 (n) >0.05
B 7Y 38 41
cHl 25 27
AL (n) >0.05
FEAtn 15 18
N7 95567} 21 23
BATEAT 27 27

24 BATREAME R SMITH 2 U A G100 7 0P 45 HERR U2
FTEE2R, gk 3 R ML S MBATHERA 2 | S, IRET HERf %,
S MRET B A 2 LU 22 I B MR L (¢ 7=7.01, 6.37,
8.41, P<0.05), U.¥% 4.
3 | MABEMBBITFRNAXHKE
Table 3 | Number of sacroiliac screw grades in the two groups
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Table 4 | Comparison of screw accuracy between the two groups

TiH n AERRRETEL AMERRIRETHL HERZ (%)
S, BRET PUE=32iN 63 62 1 98°
X HE AL 68 58 10 85
S, WBET g2 | 24 24 100°
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RRET W52 87 86 1 99°
X HEZH 90 77 13 86

Lk SXAMA, *P<0.05
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Figure 2 | Images of a 41-year-old male patient with sacral fracture and
sacroiliac dislocation undergoing robot-assisted sacroiliac screw internal
fixation
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