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Mechanism of action of spongy bone autografting combined with BMSCs transplantation on avascular necrosis of
femoral head in rabbits FENG Jian—shu™ ,HU Yong—cheng ,WANG Bao—zhi ,WANG Jiang—yong ,LIU Chang—an ,CAO
Pei—hong. * The Third Hospital of Shijiazhuang affiliated to Hebei Medical University ,Shijiazhuang 050011 , Hebei , China

ABSTRACT Objective:To investigate the mechanism of action of spongy bone autografting combined with bone marrow mesenchymal
stem cells( BMSCs) transplantation on the experimental avascular necrosis of femoral head( ANFH) for the purpose of application in clinic.
Methods : Twenty-four New Zealand white rabbits,4 to 5 months old , were divided into 2 groups randomly, 12 cases in each group. After the
rabbit model of ANFH were built by freezing the weight loading region of femoral head with liquid nitrogen, rabbits in group A were adminis-
trated with spongy bone autografting, while rabbits in group B were administrated with spongy bone autografting combined with BMSCs trans-
plantation. Three rabbits selected from each group were sacrificed 2,4 ,6,8 weeks after the transplantation for making specimens of femoral
head, which were observed with radioscopy, histological examination. Moreover, those specimens obtained 8 weeks after the transplantation

were observed with scanning electron microscope. Results : Radiological observations ; In group A, two specimens presented uneven density in
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drilled area and clear images of drilled holes 2 weeks after operation, sclerosis line was showed at the margin of drilled area in 3 specimens
and increase in density were not significant in drilled area 4 weeks after operation, bone resorption of drilled area and femoral head collapse
appeared in 4 specimens 6 weeks after operation ,three specimens presented obvious bone resorption and disordered structure of trabeculae
of bone 8 weeks after operation. In group B, the shape of femoral head was normal and the bone density increased uniformly in the drilled ar-
ea while the margin of drilled area could be distinguished 2 weeks after operation, the shape of femoral head was normal and the bone densi-
ty further increased uniformly in the drilled area and the margin of drilled area became obscured 4 weeks after operation ,the shape of femo-
ral head was still normal and the bone density was high and uniform in the drilled area and radial conjunction of the trabeculae was presen-
ted at the margin of drilled area 6 weeks after operation,the bone density in the drilled area approached that of the surrounding substantia
ossea and tensile trabeculae and compression trabeculae formed in the femoral head and good conjunctions of the trabeculae were presented
in the junctional zone of the margin of drilled area 8 weeks after operation. Histological observations:In group A ,two weeks after operation,
osteonecrosis of bone graft appeared , revascularization appeared in 4 specimens , osteoclasts and fewer osteoblasts appeared in transplantation
zone , the new bone around bone graft was slight and a few conjunctions were presented , there were no conjunction and few neovascularization
were presented in the other 2 specimens, osteoblasts recruitment was poor. Four weeks after operation,new bone and conjunction increased
and bone modeling appeared in 3 specimens, while no remodeling of bone graft was presented in the other 3 specimens. Six weeks after oper-
ation,new bone mass increased and bone remodeling occured in 2 specimens, there were no obvious repair of bone graft phenomenon and
bone resorption occurred in the other 4 specimens. Eight weeks after operation, moulded lamellar bone trabeculae and mature myeloid tissue
could be observed in 3 specimens. In the other 3 specimens obvious bone resorption phenomenon were observed while no obvious bone re-
pair phenomenon appeared , and bone necrosis could be seen in partial area. In group B,two weeks after operation, necrosis of bone graft and
partial revascularization appeared,osteoblasts and osteoclasts appeared in the transplant area, grafted spongy bone were connected by new
bone. Bone trabecula augmented and conjunction enhanced and myeloid tissue appeared 4 weeks after operation. Bone remodeling was active
6 weeks after operation and it still existed 8 weeks after operation, meanwhile ,the lamellar bone trabecula and matured myeloid tissue could
be observed. Scanning electron microscope observations: Eight weeks after operation, trabecular structure was maintained and moth-eaten
bony destruction was found in part bone trabecula in 3 specimens of group A. Grafted bone trabeculae in group B were different from normal
biomechanics structure ,they arranged closely and had a narrow cavitas medullaris, whlie, osteocollagenous fibers arranged unevenly and ir-
regularly. Conclusion : In the treatment of ANFH , cellular transplant provides sufficient BMSCs and the result is active repairing of bone tis-
sue of the femoral head. Spongy bone autografting combined with BMSCs transplantation can obviously promote the repairing of bone tissues
of the femoral head and raise the achievement rate of bone transplantation.
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