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Experimental study on vascular bundle implantation combined with cellular transplantation in treating rabbit
femoral head necrosis CHEN Shuang-tao™ ,ZHANG Wei-ping,LIU Chang-an,WANG Jun-jiang, SONG Heng-yi,and CHAI
Zhi-wen. *Department of Orthopaedics ,Xingtai Mining Group General Hospital of Jizhong Energy Resources ,Xingtai 054000,
Hebei,China
ABSTRACT Objective:To discuss the feasibility of vascular bundle implantation combined with allogeneic bone marrow
stromal cells (BMSCs) transplantation in treating rabbit femoral head osteonecrosis and bone defect, in order to explore a new
method for the treatment of femoral head necrosis. Methods: Thirty-six New Zealand rabbits were randomly divided into three
groups ,with 12 rabbits in each group. Bilateral femoral heads of the rabbits were studied in the experiment. The models were
made by liquid nitrogen frozen,and the femoral heads were drilled to cause bone defect. Group A was the control group, group
B was stem cells transplantation group of allograft marrow stromal , and group C was stem cells transplantation group of allograft
marrow stromal combined with vascular bundle implantation. Three rabbits of each group were sacrificed respectively at
2,4,8,12 weeks after operation. All specimens of the femoral heads were sliced for HE staining. Furthermore, vascular density
and the percentage of new bone trabecula of femoral head coronary section in defect area were measured and analyzed statisti-
cally. Results:In group C,new bone trabecula and original micrangium formed at the 2nd week after operation ; new bone tra-
becula was lamellar and interlaced with abundant micrangium at the 8th week;at the 12th week,the broadened,coarsened
bone trabecula lined up regularly, and the mature bone trabecula and new marrow were visible. At the 2nd week after opera-
tion , there was no statistical significance in the percentage of new bone trabecula of femoral head coronary section in defect
area between group B and C. While at 4,8, 12 week after operation, vascular density and the percentage of new bone trabecula
of femoral head coronary section in defect area of group C was higher than that of group B. Conclusion: Allogeneic bone mar-
row stromal cells cultured in vivo can form new bone trabecula, and can be applied to allotransplant. Vascular bundle implant-
ed into the bone defect area of femoral head necrosis could improve blood supply, and promote the formation of bone trabecula.
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Tab.1 Comparison of vascular density at coronal section of femoral head and the area ration of bone trabecula in defect area

between group B and group C at different times(x+s,n=6)
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Fig.1 A few plasmocytes and lymphocytes were found in bone defect area at the 2nd week after operation in group A (HEx400) Fig.2 Primary mi-
crangium formed in defect area at the 2nd week after operation in group C (HEx400) Fig.3 Generous bone trabecula formed in defect area at the 8th
week after operation in group B,but the bone trabecula were immat and sparse, its arrangement was indiscriminate (HEx100) Fig.4 Affluent mi-
crangiums were found in bone defect area at the 8th week after operation in group C,with red blood cells and platelets (HEx400) Fig.5 Bone trabecula
broadened and coarsened in defect area at the 12th week after operation in group C (HEx400) Fig.6 Mature bone trabecula and new bone marrow was

found in defect area at the 12th week after operation in group C (HEx400)
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