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Orthopaedic robot assisted femoral neck dynamic cross fixation system for the treatment of femoral neck fractures
WANG Xi-zhuw,CHEN Yi-min ,HAN Wei,FEI Han ,ZHANG Xue ,LI Ling, WANG Jun-qiang(Intelligent Orthopaedics Depart-
ment ,Betjing Jishuitan Hospital , Capital Medical University , Beijing 100035, China)

ABSTRACT Objective To explore and compare the clinical efficacy of orthopedic robot assisted femoral neck system
(FNS) and traditional manual FNS in the treatment of femoral neck fractures in middle-aged and young people. Methods The
clinical data of 62 consecutive patients with femoral neck fracture and age less than 65 years old admitted to the Intelligent Or-
thopaedic Department of Beijing Jishuitan Hospital from June 2021 to June 2022 were retrospectively analyzed. According to
whether orthopedic robot-assisted surgery the patients were divided into two groups:30 patients aged 34 to 56 years old were
treated with orthopedic robot assisted FNS internal fixation after closed or limited open reduction (experimental group) ; 32 pa-
tients aged 33 to 54 years old underwent FNS internal fixation after closed or limited open reduction (control group). The age,
gender, time from injury to admission,average hospital stay,surgical duration, intraoperative bleeding volume,and intraopera-
tive fluoroscopy frequency of two groups of patients were analyzed and compared. The hip joint function in both groups of pa-
tients was evaluated using the Harris hip joint scoring standard at 6 months after surgery. Results All 62 patients with femoral
neck fractures successfully completed the surgery. There was no significant difference (P>0.05) between the experimental
group and the control group in terms of baseline data such as age, gender, time from injury to admission , time from admission to
surgery and the intraoperative bleeding. The surgical duration of the experimental group was significantly shorter than that of
the control group [42.1(28.5,50.7 )min vs. 53.4(36.9,62.5) min,Z=-2.338,P=0.019 ]. The intraoperative X-ray fluoroscopy
frequency of the experimental group was significantly lower than that of the control group [8.0 (6.0,11.0) times vs. 15.0
(13.0,17.0) times,Z=-5.960,P<0.001]. In terms of postoperative hip joint function,there was no significant difference in
Harris score between the two groups of patients at 6-month follow-up (P>0.05). Conclusion Compared with manual operation

of FNS, orthopedic robot assisted FNS in the treatment of femoral neck fractures can help shorten surgical time, reduce intraop-
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erative fluoroscopy frequency , and have similar therapeutic effects on long-term hip joint function recovery.
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Tab.1 Comparison of the general clinical data between two
groups of patients with femoral neck fractures
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Fig.1 The components of the TiRobot System
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Fig.2 A 52-year-old female patient was diagnosed with a right femoral neck fracture 2a. Preoperative double hip AP X-ray film showed right femoral
neck fracture,type Garden Il 2b. Preoperative lateral X-ray of the right hip showed a fracture of the right femoral neck  2c. After the intraoperative
closed reduction ,schematic diagram of FNS and anti-rotation cannulated screw placement channel planning on the lateral fluoroscopy plain slice of the
right hip joint with the assistance of TiRobot System orthopedic robot. It was noted that the closure reduction process was difficult due to the femoral neck
fracture in this case with poor stability of the fracture end after reduction, therefore , it was decided to insert one anti-rotating hollow screw in addition to the
FNS. The cyan channel is the FNS channel ,and the purple channel is the anti-rotation hollow nail channel = 2d. After the intraoperative closed reduction,
schematic diagram of FNS and anti—rotation cannulated screw placement channel planning on the lateral fluoroscopy plain slice of the right hip joint with
the assistance of TiRobot System orthopedic robot. The cyan channel is the FNS channel and the purple channel is the anti-rotating hollow screw channel
2e. On postoperative day 1,AP X-ray of both hip joints indicated satisfactory placement of FNS and anti-rotating K-wire placement  2f. On postoperative
day 1,lateral X-ray of the right hip indicated satisfaction of placement of FNS and anti-rotating K-wire ~2g. After the placement of the anti-rotating and
FNS guide needle, the orthofluoroscopic view of the right hip showed an upper anti-rotating K-wire needle and the lower FNS guide needle ,which are
placed in parallel = 2h. After the placement of the anti-rotating and FNS guide needle, the orthofluoroscopic view of the right hip showed the FNS and anti-

rotation hollow screw inserted along the preset channel
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Tab.2 Comparison of surgery-related information between two groups of patients with femoral neck fracture

wnl ik A% g 5 1] It 177 5F 1] FAR B [H] A B LA A i i
[M(P25,P75)]1/d (xts)/ [M(P25,P75)] /min [M(P25,P75)] /% [M(P25,P75)] /ml

iReGd4 30 5.0(4.0,7.0) 6.0+0.5 42.1(28.5,50.7) 8.0(6.0,11.0) 6.0(5.0,9.75)

XHE4L 32 6.0(4.3,7.0) 6.0+0.4 53.4(36.9,62.5) 15.0(13.0,17.0) 9.5(5.0,13.0)

o 36 2 7=2.203 1=0.152 7=-2.338 7=-5.960 7Z=-1.621

PMA 0.138 0.698 0.019 <0.001 0.105

x3 WARBIBMEEARR 6 AKX Harris W53 L8 (v+5)

Tab.3 Comparison of Harris scores of hip joint between two groups of patients with femoral neck fracture (x+s)
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Orthopaedic robot assisted closed reduction and cannulated screw internal fixation for the treatment of femoral neck
fractures

JIANG Shou-hai,ZHANG Chuan-kai, JIA Fang-teng,CHEN Qiang , XU Meng,YANG Pei-lin,ZHANG Y u-shuai(Department of
Joint Surgery,Renci Hospital , Xuzhou 221004 , Jiangsu , China)

ABSTRACT Objective To investigate the preliminary clinical effect of closed reduction and cannulated nail internal fixa-

tion for femoral neck fracture assisted by robot navigation and positioning system. Methods From July 2019 to January
2020, 16 cases of femoral neck fracture (navigation group) were treated with closed reduction and internal fixation guided by
robot system, including 7 males and 9 females,aged 25 to 72 years old with an average of (53.61+5.45) years old; Garden
classification of fracture:3 cases of type I ,3 cases of type Il ,8 cases of type Il ,2 cases of type IV. Non navigation group
(control group) :20 cases of femoral neck fracture were treated with closed reduction and hollow nail internal fixation,8 males

and 12 females ,aged 46 to 70 years old with an average of (55.23+4.64) years old; Garden type I in 2 cases, type Il in 4 cases,
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