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Abstract: Objective To investigate the biomechanical effects of femoral offset (FO) on total hip arthroplasty
(THA) patients with developmental dysplasia of the hip (DDH). Methods Based on the musculoskeletal dynam-
ic software AnyBody and the related data from a female patient with Crowe IV DDH, the corresponding patient-
specific lower extremity musculoskeletal multi-body dynamic model was constructed to analyze both hip joint
forces and abductor forces within +20 mm variation of FOs. The dynamic finite element ( FE) model of S-ROM
stem with varying offsets was also established. The dynamic load during a whole walking gait cycle calculated by
the multi-body musculoskeletal model was applied to this FE models, and the Von Mises stress, contact stress,
and stem-sleeve micromotion were then analyzed. Results A variation of +20 mm offset had small influences on
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peak forces of hip joints. However, the decrease in FO could lead to an obvious increase in peak abductor force,

while the increase in FO could lead to an obvious increase in the maximum Von Mises stress, contact stress, and

micromotion of S-ROM prosthesis stem. Conclusions The change in FO had an obvious influence on the abduc-

tor forces, the maximum Von Mises stress, the contact pressure and the consequent fretting wear of THA pa-

tients with DDH, which should be carefully considered by surgeons.

Key words: developmental dysplasia of the hip (DDH) ; total hip arthroplasty ( THA) ; muscluloskeletal multibody

dynamics; finite element analysis; biomechanics
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Fig.3 Comparison of the computed hip joint force and hip joint moment by musculoskeletal model with experimental results

(a) Anterior-posterior hip joint force, (b) Superior-inferior hip joint force, (c¢) Lateral-medial hip joint force, (d) Hip flexion moment,

(e) Hip abduction moment, (f) Hip external rotation moment
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Tab.1 Peak values calculated for different femoral offsets during a gait cycle

TR WA/ SR/ ¥ JJVEAE/ MPa 2% ful 7 3 W ¥/ MPa BK
At/ mm BW BW i R 25 b N9 JIEER 2 1 JJ s #3h/ um

0 3.70 2.34 174.3 188.3 70. 8 62.6 34.02
-20 3.96 2.87 137.9 159.0 48.1 44.8 20. 67
-10 3.78 2.56 155. 4 174.7 59.2 53.4 27.23
+10 3.63 2.17 195. 4 197. 4 84.5 71.3 39.77
+20 3.58 2.04 222.9 195.7 102.7 78.4 20. 67

2.3 MA 55% bt Z1 1 7743 /N T 10. 8% Fl 20. 9%, 78 JEIZR

P AN [ BB o BT A9 P49 82 3 A T . > i
B e O BE S IS, 7 0 R 2 b s 22049 1) 17 7 4 v 34
JE . A C BRSO 10,20 mm B, W F7 40 0340 1
12. 1% F1 27. 9%, {5 /2 £ B9 B b B 2] 5% e IR
B S8 5 XY B O o LD /DN 7 D SR 5 b s 2204 114
W 15 A B 0N U BE U /N 10,20 mm B 7R

S Z B 743 008N T 7. 2% 1S 6%( DLIE 4)
2.4 MMM

H AN ] JB B i /L BE R A A8 $2 ik 1z 3 43 A W]
U2 25 B i U B3 I A Y 422 fik 7 T 1 o B
i, LR 5 b 2] 1) R O T R AR S b e 2
JBEB DO BRI R 10 .20 mm I 32 s 57 3 7 S0 BR



FR % i%,%. DDH BE 28X T ERPREH OEN B £ 43 FFEM N 2H2 00
CHEN Xihui, et al. Effects of Femoral Offset on Musculoskeletal Multi-Body Dynamics and
Contact Mechanics of Atrtificial Hip Joint for DDH Patients 229

B F3/MPa
2858 )

238.1
190.5

Fi it
[N 142.9
95.3
B 47.6
(a) 0 mm (b)20mm (c)-10mm (d)+10mm (e)+20 mm 0
B4 FRERERLETHOENSH
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