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Abstract: [Objective| To compare the biomechanical differences between vascular pedicled iliac flap grafting and femoral neck base

rotation osteotomy by fine element analysis (FEA). [Methods| The the proximal femur model (necrosis group) was established by importing
the CT data of a patient with China—Japan Friendship Hospital (CJFH) type .2 femoral head necrosis into Mimics 21.0. After Geomagic op-
timization, the vascular pedicled iliac flap transplantation model (graft group) was established in Solidworks 2021 to simulate the position of
vascular pedicled iliac flap placed inside the femoral head at 20° forward in the coronal plane. The model of femoral neck rotation osteoto-
my (osteotomy group) was established with 90° anterior rotation through the base of the femoral neck and fixed by femoral neck system
(FNS). The mechanical changes of the three models were compared and analyzed in ANSYS 17.0. [Results| The peak stress of the femur
model in the necrotic group (69.56 MPa) was the largest and concentrated in the stress region, followed by that in the graft group (59.97
MPa), and that in the osteotomy group was the smallest (57.91 MPa). The maximum displacement was in the necrotic group (1.85 mm) > the
graft group (1.37 mm) > the osteotomy group (1.23 mm). [Conclusion] Both rotary osteotomy at the base of the femoral neck and vascular-
ized iliac flap grafting can reduce stress concentration in the necrotic area, and improve and restore the internal biomechanical status of the
femoral head. The femoral neck base rotation osteotomy is superior to vascular pedicled iliac flap grafting in improving the mechanics of
femoral head.

Key words: femoral head necrosis, vascularized iliac flap grafting, rotary osteotomy, finite element analysis, classification of China—Ja-
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Table 1. Material parameters
KRR R AR G H{ELVN
BB 16 800 0.30
FASTH 840 0.30
WHEIX 332.9 0.30
a4 10 500 0.35
AR 124.6 0.15

F2. Z=MARITEBET [SEBAETE

Table 2. Numbers of nodes and elements in three finite element

models
i H WHEH FAEZ Bl
A 101 528 241 259 160 456
PAITEL 60 569 159 533 89 005
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B AT YRBEIX AN A% 2 A A A 8 5 s e 4 A D o A A
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®3. ARTOWER

Table 3. Analysis results of finite elements

2151 JeE e RN I (MPa) BB KA (mm) WHEIX e/ N-F K J1{E (MPa) WA X e/ N-Fe KA (mm)
RFEA 69.56 1.85 0.17~0.51 1.45~1.80
At 59.97 1.37 0.17~0.59 1.08~1.34
A 57.91 1.23 0.00~0.30 0.82~1.34
TR MrA 1A T 22 R A FROT ST BT B AR SN B T IR
z S, (o

A BRITI T AT LR S5 H9 52 2 9 AR S
YRR, RIS R RIS ShAR 5 i e
W7 AR SE S RON I R SR Jy 22 3 7
T ARBA G MR, X T H 2204y
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Figure 1. Geometric model and cloud diagram. la. Necrosis group model; 1b: Transplantation group model; 1c: Osteotomy group model;
1d: Equivalent stress nephogram of necrotic group; le: Equivalent stress nephogram of the transplantation group; 1f: Equivalent stress
nephogram of osteotomy group; 1g: Displacement cloud image of necrotic group; lh: Displacement cloud image of the transplantation

group; li: Displacement cloud image of the osteotomy group.
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