EREMANE $39% F6H 20245128
Journal of Medical Biomechanics, Vol.39 No. 6, Dec. 2024 1107

X E RS :1004-7220(2024) 06-1107-07
HEARBESE AR TEE XTI

AmE', s#n', & F FX4£, B OE
(1. BT R AL TARABE, B 6505005 2. BRWIERL K244 MR E ke B8, B 650101)

WE.BH a7 EE WA BRI R I AR (periacetabular osteotomy , PAO) ,#R5% PAO X337 T
MR OGS . Frik XA ORI D12 A (anterior center edge angle, ACEA) 5 4Mll Hr.02 321
2% (lateral center edge angle, LCEA) #EATIRTY A3 BIBRARTIAY 27 MBIUAR GBI, 75 S0 J5RF0OBUSR i 37 79 A 4% e
T X S AR RHAT A BRITH o 7, R T S DG Bl 32 1R A AR 5 A0 A I 00, 45 G i 0CT Z2 T E LEAT 4y
Bro G5 FLRR G 7 I, 1E R R AR OC T BOR e KV ) R 18.2 MPa, B ACEA 1k, A 3 A% OC 35 40w
von Mises . JJ M 34. 5 MPa [%fIK% 19. 8 MPa, #E#% #CE 28R N 1 R BT FRta 3, M H BB K von Mises I 7 M
4.767 MPa AR 2.7 MPa, {H7E ACEA =36°Hif , # FA4H 8 (R N 1 5 LR a4 76 ACEA = 36° J5 TR IR H Kk, i
F150 A W W , SUBE 3 7 A 2R 3 0 B 5% 15 401 B2 /)N von Mises Wi J1 4 2.8 MPa, fx K von Mises W 71 4
6.5 MPa, 1EH M52 Sy ARA K KARA UM 32 T 22 (BB W) 8538 PAO A{LABME#EOC Y 32 Iyl A 2 k%
Bl HIRHE OG5 1 52 J0 8 D04 B AF 4%  AEJR HIRRE 51y 1 Bt AL FBE OG5 DR AN AR TR] . 78 TR I, ARS8 ¢ 19 15 #E %
RATHATER G PERR, BE W R F RS A R A R BRI BB BOR B w8 L,

SRR WA AR B OGN WAL

HE2%ES: R 318.01 ERARERS: A

DOI: 10. 16156/j. 1004-7220. 2024. 06. 014

Effects of Periacetabular Osteotomy on Stress of Sacroiliac Joints in
Standing Position

ZHOU Taoyong', HAN Xiechuan', LU Ning®, LI Wenjin*, TANG Hao’

(1. Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming
650500, China; 2. Department of Orthopedics, the Second Affiliated Hospital of Kunming Medical University,
Kunming 650101, China)

Abstract: Objective A simplified pelvic model of a patient was established, and periacetabular osteotomy
(PAO) was simulated to investigate its effects on the stress in the sacroiliac joints in the standing position.
Methods The anterior center edge angle ( ACEA) and lateral center edge angle (LCEA) of the patient’ s hip
model were adjusted, and 27 postoperative models were obtained. Finite element calculations and analyses of
each model were performed during single-leg standing and double-leg standing. Furthermore, an investigation of
the stress variations and distributions on the sacroiliac cartilage was conducted in combination with a hip joint
stress analysis. Results During single-leg standing, the maximum stress on the sacroiliac cartilage of a healthy
individual was 18.2 MPa. With an increase in the anterior center edge angle (ACEA), the von Mises stress of
the sacroiliac cartilage decreased from 34. 5 MPa to 19. 8 MPa. The maximum von Mises stress in the acetabular
cartilage decreased from 4. 767 MPa to 2. 7 MPa. Before the ACEA attained 36°, the maximum von Mises stress
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exhibited a downward trend. After it attained 36°, the stress distribution began to increase, and the stress

distribution improved significantly. During double-leg standing, the minimum and maximum von Mises stresses on
the sacroiliac cartilage of the affected leg side were 2. 8 and 6. 5 MPa, respectively. The sacroiliac cartilage stress
on the normal leg side did not vary significantly, and the stress difference between the two leg sides decreased

gradually. Conclusions

PAO can improve the hip joint stress and sacroiliac joint stress. Additionally, the

improvement of sacroiliac joint stress is identical to that of hip joint stress. Prior to surgery, a comprehensive

planning of the hip and sacroiliac joints can be used as a reference by doctors. This is of high significance for

patients with developmental dysplasia of the hip (DDH) to achieve better outcomes.
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Fig.1 Schematic diagram of the pelvis (a) Images of DICOM data, (b) Single-leg boundary setting, (c¢) Double-leg

boundary setting, (d) Mesh generation
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Tab.3 Simulation results of stresses in sacroiliac cartilage Hifyi . MPa
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36 20. 4 21.4 24.7 20.0 4.6 5.0 4.0 3.4 3.4 3.2 3.4
41 19.8 29.8 22.0 21.0 4.8 6.32 3.7 4.7 3.4 3.5 3.5 3.2
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Fig.4 Stress distributions of the sacroiliac joint

(a) Pre-operation, (b) Normal volunteers, (c) Post-operation
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Fig.5 Stress distributions and von Mises stress curves of sacroiliac joint cartilage at LCEA=42° (a) Stress

distributions of sacroiliac articular cartilage, (b) Sreess curves of sacroiliac articular cartilage
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Fig.6 Curves of sacroiliac joint stress during double-leg standing (a) Von Mises stress of the affected leg

side, (b) Von Mises stress of the normal leg side, (c¢) Stress differences between two leg sides
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