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Analysis on microstructure and biomechanical properties in
different regions of osteoporotic femoral head
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Abstract. Objective To investigate the structure and biomechanical property differences in different regions of
the femoral head for elderly patients with femoral neck fractures, and to study its influence on internal fixation for
fracture. Methods Twenty femoral head specimens were collected from elderly patients with femoral neck frac-
ture after joint replacement. The femoral head was divided into 3 parts (lateral, inferior and medial region) with
reference to anatomical markers on surface of the femoral head. After the position and drilling direction of the ring
drill were determined, a circular drill was used to obtain the cylindrical cancellous bone columns with 10 mm in di-
ameter and 10 mm in height. The data of cancellous bone columns in different regions were analyzed by Micro-CT
scanning system, including bone volume fraction ( BVF), trabecular space ( Tb. Sp), trabecular thickness
(Th.Th) , the number of trabecular number ( Th. N), the bone surface volume ratio ( bone surface/bone vol-
ume, BS/BV) , structural model index ( SMI). Mechanical property differences of bone tissues in different re-
gions were calculated by micro-finite element analysis. Results Bone mass in the elderly osteoporotic femoral
head decreased, and there were significant differences in bone microstructure and mechanical properties in differ-
ent regions of the femoral head. Bone microstructure and mechanical properties in medial region were obviously
superior to those in lateral and interior region. Conclusions The bone structure and mechanical strength in medial
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region of the femoral head are obvious superior to those in lateral and inferior regions. The position for internal fix-
ation should be fully considered during treatment of osteoporotic femoral neck fracture in clinic.
Key words: Osteoprosis; Femoral head; Fracture; Micro-finite element analysis; Biomechanics
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K1 FAREHFZEMBRSYER(n=20, v =5)

Tab.1 Bone parameters of specimens in different groups

2H 5 Th. Sp/mm Th. Th/mm Th. N/(mm™") BVF BS/BV/(mm ") SMI
S ZH 0.85+0.11 0.17 +0.03 1.23+0.19 0.19 +0.03 14.81 +1.74 0.73 +0.26
v ] 21 0.74 +0.14 0.18 +0.04 1.39 +0.31 0.22 +0.06 17.37 £3.67 0.92 +0.41
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