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[ Abstract] Objective To investigate the short-term effectiveness and advantages of the orthopedic robot-assisted
femoral neck system (FNS) fixation in the treatment of fresh femoral neck fractures compared with the traditional manual
operation. Methods A clinical data of 74 patients with fresh femoral neck fractures, who had undergone internal
fixation with FNS between April 2020 and September 2021, was retrospectively analyzed. Among them, there were 31
cases of TiRobot-assisted operation (trial group) and 43 cases of traditional manual operation (control group). There was
no significant difference between groups (P>0.05) in terms of gender, age, cause of injury, time from injury to operation,
fracture side and type. The fracture fixation time (intraoperative fracture reduction to the end of suture), invasive fixation
time (incision of internal fixation to the end of suture), the number of placing key-guide needle, incision length,
intraoperative blood loss, fracture healing, and Harris score of hip function were recorded and compared.
Results  All operations were performed with no neurovascular injury or incision complications. The invasive fixation
time, intraoperative blood loss, the number of placing key-guide needle, and the incision length in the trial group were
superior to the control group (P<0.05), and there was no significant difference in fracture fixation time between groups
(P>0.05). All patients were followed up 4-16 months (mean, 7 months). The fracture did not heal in 1 patient of trial
group, and the other fractures healed in 2 groups; the fracture healing time was (17.6+1.9) weeks in trial group and (18.2+1.9)
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weeks in control group, and there was no significant difference between groups (+=0.957, P=0.345). At last follow-up, the

Harris score of the trial group was 82.4+5.8, which was higher than that of the control group (79.0+7.7), but the difference

was not significant (t=-1.483, P=0.147). Conclusion  Orthopedic robot-assisted FNS fixation in the treatment of fresh

femoral neck fractures has the similar short-term effectiveness as the traditional method, but the former has advantages in

terms of operation time, intraoperative blood loss, and the number of placing key-guide needle, making the operation

more minimally invasive and quicker, and more suitable for older patients.

[ Key words] Orthopedic robot; femoral neck fracture; fresh fracture; femoral neck system; short-term

effectiveness
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Fig.1 Schematic diagram of orthopedic robot-assisted FNS fixation of femoral neck fractures a. Anteroposterior and lateral images

collected by C-arm X-ray machine after femoral neck fracture reduction; b, c. The positions of key-guide needle and anti-rotation needle were

planned based on the anteroposterior and lateral images; d, e. The guide needles were implanted with the assistance of robot arm; f, g. FNS was

implanted; h. Incision length
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Tab.1 Comparison of evaluation indexes related to surgery between groups
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RIS 31 40.2+5.6 47.2+4.7 35.3+11.5 1(1,2) 2.5(2.0, 3.0)

Trial group

i HRZH 43 50.5+9.8 50.5+9.8 58.1+11.1 3(3,4) 5.0 (5.0, 6.0)

Control group

GEiHE 1=3.800 =1.269 =4.056 Z=-7.030 Z=-5.404

Statistic P=0.001 P=0.213 P=0.000 P=0.000 P=0.000

2 HBEBRE, &k, 5745, AMREFEN ( Garden lll 2, Pauwels [l E)
J5 LA IEMIG X e s £ g AR 7 DA IEMIN X KRR EiTis

a~c RETEMIA X 2k e CT =4Eddl; doe R

Fig.2 A 57-year-old female patient with right femoral neck fracture (Garden type lll, Pauwels type [lll) in the trial group a-c.

Anteroposterior and lateral X-ray films and three-dimensional CT before operation; d, e. Anteroposterior and lateral X-ray films at 1 day after

operation; f, g. Anteroposterior and lateral X-ray films showed the fracture healing at 7 months after operation
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