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Study on the clinical value of total hip arthroplasty by direct anterior approach
under the guidance of artificial intelligence three-dimensional preoperative planning
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[Abstract] Objective To investigate the accuracy of the artificial intelligence three-dimensional preop-
erative planning system (ATHIP) based on CT data in direct anterior approach(DAA) total hip arthroplasty
(THA) ,and to further analyze the factors influencing the accuracy of ATHIP. Methods A total of 54 patients
(54 hips) scheduled to undergo primary cementless THA in the Orthopedics Department of Jiangsu Provincial
Hospital of Traditional Chinese Medicine from May 2020 to May 2021 were enrolled. Preoperative planning
was performed for all patients using the ATHIP system. The difference between the type of prosthesis planned
preoperatively and that actually used intraoperatively,the difference of length of both lower limbs before and
after operation,the difference of bilateral combined offset and bilateral femoral offset were compared to evalu-
ate the accuracy of the system. Meanwhile, further analysis was conducted to explore whether gender, body
mass index(BMI) and developmental dysplasia of the hip(DDH) affected the accuracy of the ATHIP system.
Results The AIHIP preoperative planning system predicted that the acetabular cup exact matching rate in the
DAA approach THA were 81. 5% ,with a matching rate within +1 size of 100. 0% (54/54) ,and the femoral
stem exact matching rate were 77. 8% ,with a matching rate within 41 size of 98.1%(53/54). The differences
in bilateral lower limb length discrepancy and combined offset between preoperative and postoperative periods

were statistically significant(P<Z0. 05). After operation, the difference of bilateral femoral offset showed ap-
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proximate normal distribution,the error of 88. 9% (48/54) were less than =3 mm,and the error more than +

5 mm were only 3. 7% (2/54). Gender and BMI had no statistically significant effects on the matching rates of

acetabular cup and femoral stem (P >0. 05). However, the acetabular cup exact matching rate in the DDH
group [65. 0% (13/20) Jwas significantly lower than that in the non-DDH group [91. 2% (31/34) ], with a sta-
tistically significant difference(P<Z0. 05). Conclusion The ATHIP system exhibits high accuracy in the preop-

erative planning of THA via the DAA approach and can provide a reference for the prediction of the position

and type of prosthesis implanted by the surgeon. However, developmental dysplasia of the hip can reduce the

accuracy of the ATHIP system in predicting the position and type of prosthesis on the acetabular side.
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