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ABSTRACT Objective To explore planning effect of AI-HIP assisted surgical planning system in primary unilateral total
hip arthroplasty (THA) and its influence on clinical outcomes. Methods A retrospective analysis was conducted on clinical
data of 36 patients who underwent their first unilateral THA from March 2022 to November 2022 and continuously used Al-
HIP system (AI-HIP group),including 16 males and 20 females, aged from 43 to 81 years old with an average of (62.2+10.9)
years old. According to the matching principle, 36 patients who were planned by the traditional template method at the same
period were selected as the control group,including 16 males and 20 females, aged from 40 to 80 years old with an average of
(60.9£12.1) years old. The accuracy between two groups of prostheses were compared ,as well as the combined eccentricity

difference between preoperative planning and postoperative practice,lower limb length difference ,osteotomy height from the
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upper edge of the lesser trochanter and top shoulder distance to evaluate planning effect. Harris score and visual analogue scale (VAS)
were used to evaluate clinical efficacy. Results Both groups were followed up for 12 to 18 months with an average of (14.5+2.1) months.
The complete accuracy and approximate accuracy of acetabular cup and femoral stalk prosthesis in AI-HIP group were 72.2% ,100% ,
58.3% ,88.9% ,respectively ,which were better than 44.4% ,83.3% ,33.3% ,66.7% in control group (P<0.05). There was no statistical
significance in planning of femoral head prosthesis size (P>0.05). The actual combined eccentricity difference and combined eccentricity
difference (practical-planning) in AI-HIP group were 1.0(0.2,2.4) mm and 1.1 (-2.1,3.2) mm,respectively;which were better than
3.0 (1.4,4.9) mm and 3.5 (-1.6,6.5) mm in control group (P<0.05). There was no significant difference between two groups in actual
osteotomy height of the upper margin of the lesser trochanter (P>0.05). In AI-HIP group, the actual difference of lower extremity length
after surgery , the difference of lower extremity length (practical-planning) , osteotomy height from the upper margin of lesser trochanter
(practical-planning) , actual topshoulder distance after surgery,and topshoulder distance (practical-planning) were 1.5 (0.2,2.8),1.1
(-0.3,2.2),2.1 (-2.3,4.1),(15.3+4.1),2.2 (-4.8,0.3) mm,respectively;which were better than control group of 2.6(1.3,4.1),2.5
(0.3,3.8),5.8(-2.4,7.7),(13.0+4.3),-5.7(-9.4,-2.2) mm(P<0.05). At final follow-up , there were no significant differences in Harris
scores of pain, function, deformity , total scores and VAS between two groups (P>0.05). The range of motion score was 4.8+0.6 in AI-HIP
group, which was higher than that in control group (4.4+0.8) (P<0.05). Conclusion Compared with traditional template planning, Al-
HIP assisted surgical planning system has good accuracy in predicting the prosthetic size of the acetabular cup and femoral stalk , restor-

ing joint eccentricity , planning lower limb length , osteotomy height and top shoulder distance on the first unilateral THA ,and the clinical

follow-up effect is satisfactory.
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Fig.1 Research object screening flow chart
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Tab.1 Comparison of preoperative baseline data between two groups of patients with initial total hip replacement
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Fig.2 AI-HIP planned prosthesis size ,implantation positions,and simulated postoperative views
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2a. Three-dimensional view of acetabular planning

2b. Three-dimensional view of femoral stem and femoral head planning  2e¢. Implantation positions planned for prosthesis and corresponding data  2d. X-

ray simulated postoperative view
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Tab.2 Comparison of accuracy of AI-HIP and traditional template planning dummy size
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) BEETH e T 4
415 Es _ - S o : N
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AI-HIP 2 36 26 36 30 36 21 32
X Rl 36 16 30 28 36 12 24
X1 5.714 4.545 0.355 0.000 4.531 5.143
P 0.017 0.033 0.551 1.000 0.033 0.023
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Tab.3 Comparison of planning global femoral offset discrepancy and lower leg length discrepancy between AI-HIP and

control groups

e i Lo 22 6 [M (P25, P75) ]/mm

NI 22 (M (P25,P75) ]/mm

414 1%k — X - 5 . y - 5

AT £ Bk RIGEE  EfHopw  ARRE Bk RIGFER EH e
AI-HIP 4 36 0.2(-4.7,0.5) -0.5(-2.1,2.6) 1.0(0.2,2.4) 1.1(-2.1,3.2) -2.0(-7.2,2.0) 0.2(-0.3,1.7) 1.5(0.2,2.8) 1.1(-0.3,2.2)
X AL 36 -0.8(-5.2,1.5) -1.0(-3.8,39) 3.0(1.4,49) 3.5(-1.6,6.5) -2.2(-6.5,1.5) 04(-1.2,1.8) 2.6(1.3,41) 2.5(0.3,3.8)
YA} -0.193 -0.656 -2.995 -2.165 -0.102 -1.032 -2.043 -2.536
Py 0.847 0.512 0.003 0.030 0919 0.302 0.041 0.011
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Tab.4 Comparison of planned osteotomy height from the upper margin of lesser trochanter and top shoulder distance between

AI-HIP group and control group

a3 - PN ESECE R /mm TR BE/mm

WA (zes)  ARIGEPR (xts) 2B omsn [M(P25,P15)] B (x2s)  ARJGEFR (ves) 22 (B oemonn [M(P25,P15) ]
AI-HIP 2§ 36 10.1x4.6 12.1+35 2.1(-23,4.1) 17.3%4.1 15.3+4.1 -2.2(-4.8,0.3)
Xt B2 36 10.0+4.7 13.2+3.7 5.8(-2.4,7.7) 17.9+4.4 13.0+4.3 -57(-9.4,-22)
LA () 1=0.051 1=-1.329 7=-2.823 1=—0.582 1=2.340 Z=-2.892
Pl 0.960 0.188 0.005 0.563 0.022 0.004
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Tab.5 Comparison of preoperative and postoperative Harris score between AI-HIP and control groups
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TE BRI S RO A B, B AR S DO B R0 R
LRGSR E A TR e, T FRARA S5 B 5
JRAE I AU

AL O O BE R R K B 25 5, & THA (1)
FEIMER, N TIRE WS h#, T
JEE K BE LA K A o B B4 P A2 ) T R B A o EE L AR

FAUS AT-HIP 20 A J5 52 BRI A i 0 . 22 { 2 <4 mm,
TGS HRA 1 B8 Ry 43 1 RS SR VORI R B, 2 B D
O B 25 (B 1) 266 6 (B <4 mm 155 ) F 20036 48 21 Jig L
F1, WP ARIE T AR KA S AL AR J5 5T
TReHE . MAHMOOD 45"y iff 58 th 2 W, R J5 I
B0 B 0 >5 mm BS54 56T B SN R UL & 6
AHIE A1 R WA X 55 TC ), I AR Bh AT 45 o FIr LA, 5
BN o B 22 145 il 7F — 2 Y0 Bl A BB 3RS R A1
F RO AHFFE AI-HIP 40 A J5 5205 F B K R 2505
FN, A AR sl 15 ok b A 2 A g 4 R
— 3 WAl LIE AR 5 2PR T K E 22 (H 2400
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FEF FIRBRI, R e S R T A
FRIEE AT 0 S . AR IT 4L R 5 S P /N g%
T R R IR, 22 5 LRGSR L (P>0.05) .
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AR A B AR TR,
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T ARRBEVIB 8 2D AR G 12 A BT T
ABIK S S AR TR B e K F o (2) i F THA & & AH Xt
B, RIGRCRMS R E, SO AL RS SOt
B, ZREGEIFE L (P>0.05), AR Al-
HIP 41 Harris P53 H 101 o)) BE PR T X IR AL (P<
0.05) , 3% $& 7~ — B A9 & R 45 br o mT 3 1 4 fb 15 2 4
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