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Establishment and verification of acetabular component prediction model for total hip arthroplasty / ZOU Ze—hui, LI Xiao—
Jfeng, LIU Xu—qiang, LI Wei—hua, HOU Xin—tao. The First Affiliated Hospital, Nanchang University, Nanchang 330000, China

Abstract: [Objective] To establish a multivariate linear equation to predict the acetabular component diameter (external diameter) of
used in total hip arthroplasty (THA). [Methods]| A total of 182 patients (182 hip patients) who underwent THA in our hospital from March
2019 to November 2022 were included in this study. Pearson correlation analysis was performed on in outer diameter of acetabular compo-
nent and physiological measurement parameters of patients. Multiple linear regression equations were established with the outer diameter of
acetabular prosthesis as the dependent variable, while the physiological parameters of patients as the independent variable. The accuracy of
the predicted acetabular outer diameter obtained by substituting the data from the validation cohort into the multivariate linear equation was
compared with the actual acetabular outer diameter. [Results] Pearson correlation analysis showed that the acetabular outer diameter was sig-
nificantly positive correlated to the body height (r=0.653, P<0.001), body weight (r=0.627, P<0.001), foot length (~=0.633, P<0.001), but no
significant correlation with age (P>0.05). The prediction equation obtained by multiple linear regression was as follows: Y (outer diameter of
acetabular component, mm) =20.702+0.465X foot length (cm) + 0.090 X height (¢cm) + 0.086% body weight (kg). The accuracy of the equation
was 70.9% in predicting the prosthesis within difference in one size and 90.9% in predicting the prosthesis within difference in two sizes.
[Conclusion| The anthropometric data can accurately predict the outer diameter of acetabular component in THA.
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Table 1. Pearson correlation analysis of acetabulum size with

human parameters

24 r i P{E
B 0.653 <0.001
(NG 0.627 <0.001
P 0.278 0.002
Ji8iS 0.633 <0.001
LY -0.140 0.117




R EH 134 T EBIEAME Vol.32,No.13
202447 H Orthopedic Journal of China Jul.2024

2.2 AR ZE0C 5 RSE % Z2 50 [l E K il 2
T

DI BA A A 5, AP 2 o B AR 5 AT
ZIuiE A AT, R P<0.05 AEEA, P>0.10 K
B HARER) Stepwise 75, 2 1 A AZE “H&” A
e, EAMEREBR=0.653; H 24 A4 F “KE”

A¥E, R=0.703; % 3B HARE “BK” Ak, R=
0.718; ZICLMEZ A A HTES R 2, Locgkik
BAREFRE R Y (BRI EAR/NERE mm) =
20.702+0.465x JE £ (em) +0.090 x & & (ecm) +
0.086x{KTHE (kg).

2. BHRTEANESHN S TES EIEASH

Table 2. Multiple stepwise regression analysis of acetabular size and body parameters
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Figure 1. A 65—years—old male. la: The measured height of the patient is 167 ¢m; 1b: The measured weight of the patient is 71 kg; lec:
The measured foot length of the patient is 25.5 ¢m; 1d: The diameter of the acetabular prosthesis used during the surgery is 52 mm. Using
multiple linear regression equations to calculate and predict acetabular component diameter (mm) =20.702+0.465X25.5+0.09%X 167 +

0.086x71=53.695. The actual diameter of the acetabular prosthesis used is 52 mm, with a difference of 1.695 mm.
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