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WE. [BRY] Wit A TR B THA RETMEI RS (artificial intelligence hip, ATHIP) 7E48E B R (total hip arthroplasty,
THA) NHRIEROE . [F7iE] P 2020 4F 3 H—2022 4 1 A #11 $1J”'%}]U*(THA B 112 B, AR AR B VA i 4
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£ (100.0% vs 84.2%, P<0.05) PIREMRTHMA, WAVIOKE . Rfkma ., YIHAE55%. FHEN . ERER 22 5200
Guit2EE X (P>0.05) i /B aRkEYT 12 A VL L, B RELIK R 56 4 0 E 3G s 1] S 35 0 A [(21.8+4.8) d vs (23.0+5.2)
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Application of artificial intelligence hip system for preoperative planning total hip arthroplasty // XI Li—cheng, FANG Huai—
xt. Department of Joint and Bone Tumor Surgery, Workers Hospital of Liuzhou City (The Fourth Affiliated Hospital) , Guangxi Medical Univer-
sity, Liuzhou 545005, China

Abstract: [Objective]| To evaluate the clinical value of artificial intelligence hip (AIHIP) system used in preoperative planning for total
hip arthroplasty (THA). [Methods] A total of 112 patients who were undergoing unilateral primary THA from March 2020 to January 2022
were selected. According to preoperative doctor—patient communication, AIHIP system was used in 74 cases (intelligent group) and 2D tem-
plate measurement was used in 38 cases (conventional group) for preoperative planning. The documents of perioperative period, follow—up
and imaging were compared between the two groups. [Results| The intelligent group proved significantly superior to the conventional group
in terms of operative time [(78.4+29.6) min vs (89.1+34.3) min, P<0.05], accordance rate of acetabular component (98.6% vs 78.9%, P<0.05)
and accordance rate of femoral component (100.0% vs 84.2%, P<0.05), despite of insignificant differences in incision length, intraoperative
blood loss, incision healing grade, ambulation time, and hospital stay between the two groups (P>0.05). All patients were followed up for
more than 12 months, and the intelligent group resumed full weight—bearing activities significantly earlier than the conventional group
[(21.8+4.8) days vs (23.0+5.2) days, P<0.05]. The Harris hip score, flexion—extension ROM and VAS scores significantly improved in both
groups over time (P<0.05). The intelligent group was significantly better than the conventional group in terms of Harris scores, extension
ROM and VAS scores 1 and 6 months after operation (P<0.05), but there was no statistically significant difference in abovementioned items
between the two groups 12 months after surgery (P>0.05). Radiographically, there were no statistically significant differences between the
two groups in terms of acetabular abduction and anteversion, as well as leg length discrepancy (LLD), femoral stem size and its placement (P>
0.05). However, the intelligent group was significantly superior to the conventional group in deviation values of longitudinal hip center of rota-
tion [(1.0£0.0) mm vs (2.0+0.0) mm, P<0.05] and transverse hip center of rotation [(2.0+£0.0) mm vs (3.0+0.0) mm, P<0.05] postoperatively.

[Conclusion| The AITHIP system has high accuracy in preoperative planning for THA, which can effectively help to reconstruct hip rotation
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center, shorten operation time and restore hip function in early stage.

Key words: total hip arthroplasty, preoperative planning, artificial intelligence, template measurement
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Table 1 Comparison of preoperative data between the two groups

e kel
=D P{H
g (n=74) (n=38) I

52.2+26.4

RIS (%, X +s) 53.3424.7 0.955

T (1, i) 54/20 27/11 0.830

BMI (kg/m’, ¥ +s) 20.9+3.9 21.3+3.6 0.587
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ARCO 434 (f4i], TII/TV) 34/40 17/21 0.903
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Figure 1. A 59—year—old male patient suffered ARCO stage IV right femoral head necrosis. 1a: Measurement of related parameters before
planning; 1b: 2D and 3D view of the acetabular cup, showing simulated acetabular prosthesis size, forward inclination, abduction angle
and coverage; lc¢: Simulating position and height of femoral neck osteotomy; 1d: 3D reconstruction simulates the placement of the prosthe-
sis, and intelligently calculates the best position of the prosthesis; le: Posterior incision length and healing; 1f: Postoperative pelvic radio-
graphs; 1g, Th: The patient had good hip function at the last follow—up.
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Table 2 Comparison of perioperative data between the two groups
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1547 a P
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Table 3 Comparison of follow—up data between the two groups ( & =+s)
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R 124H 119.9+16.9 117.8+17.9 0.961
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Table 4 Comparison of imaging data between the two groups
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P 0.184 0.009
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P{E 0.094 0.017
LLD (mm, ¥ xs) AT 16.1£0.5 15.2+0.7 0.524
AJa 3.9+0.1 4.120.1 0.072
P1H <0.001 <0.001
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