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Comparative study on bone cement filling and core decompression improve mechanical
properties of the necrotic femoral head

LI Siwei, CHEN Linlin,ZHANG Jiaoyue,SUN Lina, TAN Yuelong
(Department of Orthopeadic, Ansteel Group General Hospital , Eighth Clinical College of China Medical University, Anshan 114002, China)

Abstract Objective To investigate the changes in the structural parameters and mechanical properties of the necrotic femoral head
and compare the effects of core decompression and bone grafting with those of bone cement filling on the mechanical properties and pre-
vention of articular surface collapse of the necrotic femoral head. Methods Thirty-two fresh human femoral heads were collected from
patients who underwent total hip arthroplasty at our hospital between June 2020 and January 2022. The femoral heads were divided into
four groups: 8 femoral neck fractures (TFF group), 8 osteonecrosis of the femoral head (ONFH group), 8 osteonecrosis of the femoral head
treated with cement percutaneous injection (CPI group), and 8 osteonecrosis of the femoral head treated with core decompression and bone
graft (CDBG group). Cement filling or core decompression was performed under radiographic guidance. All samples were scanned and
three-dimensionally reconstructed using micro-CT. The spatial heterogeneity of the femoral head was observed , and the bone morphometric
parameters of each region of interest were calculated. Mechanical analysis was performed to evaluate the femoral head parameters of dis-
placement and stress in vitro. Results Bone microarchitecture and morphometry in necrotic femoral heads were markedly altered. The
biomechanical properties of the necrotic zone in the femoral head were markedly weakened. After the necrotic area was filled with bone
cement, the biomechanical properties of the necrotic zone of the femoral head increased significantly. In addition, after core decompres-
sion and bone grafting in the necrotic area,the biomechanical properties increased significantly in the necrotic zone of the femoral head.
Conclusion Bone cement filling or bone grafting in the necrotic area can change the biomechanical mechanism of the femoral head,
improve the load-supporting ability ,and prevent femoral head collapse. Cement filling may be a practical approach for the treatment of
osteonecrosis of the femoral head that can be useful for practicing orthopedists.
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A, kirschner needle was punctured into the necrotic area under X-ray fluoroscopy guidance; B,image characteristics of the femoral head necrotic area;C,

image characteristics after bone cement filling.
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Fig.1 Comparison of the CPI group before and after cementing
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Tab.1 Basic data of each group

Sex Age Staging
Group n
Male Female (year) I i} v
TFF 8 4 4 68.3+12.0 - - -
OFNH 8 4 4 55.7+9.4" 0 7 1
CDBG 8 5 3 59.5+10.5" 0 6 2
CPI 8 5 3 58.9+8.5" 0 6 2

1) P < 0.05 vs. TFF group.
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A, spatial distribution of the trabecular bone in the TFF group; B, spatial distribution of the trabecular bone in the OFNH group; C, red portion of figure A;

D, red shaded area of figure A.
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Fig.2 Spatial distribution of the trabecular bone in the TFF and OFNH groups
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Tab.2 Bone microstructure parameters in the TFF and ONFH groups

Parameters TFF group ONFH group
BV/TV (1) 0.396 + 0.045 0.504 + 0.097
BS/BV (1/mm) 18.543 + 2.964 12.397 £2.323
Th.Sp (mm) 0.269 +0.077 0.252 = 0.058
Th.N (1) 2.063 +0.387 3.477+0.245
Th.Th (mm) 0.076 + 0.005 0.157 £ 0.035
TBPf (1/mm) 3.296 + 1.329 0.940 + 1.317
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Tab.3 Comparison of femoral head stiffness and maximum load between groups

Group Stiffness (N/m) Max load (N)

TFF 756.7 £117.6 1795.9 +404.8
ONFH 423.4 +100.2" 840.9 +275.6"
CPI 697.0 = 95.6” 1641.8 +298.8”
CDGB 614.5+99.8"? 12943 +278.7"%

1)P < 0.05 vs. TFF grnup;Z)P < 0.05 vs. ONFH group.
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