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Clinical observation on percutaneous autologous bone marrow grafting for treatment of fracture nonunion MA Jiang-
tao™ YU Min ,ZHANG Meng-chao ,ZHU Xiang-jiang ,X U Hong-yu ,LIANG Guo-jun. *Xinchang Zhangshi Orthopaedic Hospi-
tal ,Xinchang 312500, Zhejiang, China

ABSTRACT Objective;To observe the effectiveness of percutaneous bone marrow grafting for treatment of fractures
nonunion. Methods : From June 2001 to December 2007 ,29 consecutive cases of fractures nonunion were treated with percuta-
neous autologous bone marrow grafting included 20 males and 9 females, ranging in age from 20 to 71 years, with an average of
40 years. All the cases were traumatic fractures involving 13 of tibia, 10 of femur, 3 of humerus,?2 of ulna, 1 of radius, 11 cases
of them were open fractures. All the cases were performed internal or external fixation before marrow grafting, intramedullary
pin in 15 cases, plate in 12 cases, external fixator in 2 cases. The time from injury to therapy were from 6 to 12 months,with an
average of 8.5 months. The type of nonunion included atrophic in 26 cases,hypertrophic in 3 cases. All the cases were per-
formed 3 times injection, the interval was 1 month. According to the different fracture , the amount of bone marrow was from 6 to
15 ml. Results: All the 29 cases were followed-up for from 5 to 22 months with an average of 14 months. Four of them were not
observed obvious callus after 3 months from the 3th injection,judged unsuccssful therapy, changed to perform autologous bone
grafting (3 of them re-internal fixation) , the follow-up ended. The other 25 cases obtained bone union during 3 to 8 months with
an average of 4.5 months, the follow-up ended at the time of internal fixation removal. Conclusion: Percutaneous autologous
bone marrow grafting is an effective, easy and economic therapy for fracture nonunion. But stable internal or external fixation is
the premise. Excessive bone defect,the gap more than 5 mm and mal-align requiring rectification is not appropriate for this
therapy.
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Fig.1 A 37-year-old man with tibial fracture nonunion 1a.Twelve months after internal fixation X-ray film showed frac-
ture nonunion  1b.Thirteen months after autologous bone marrow grafting X-ray film showed bone union abtained Fig.2
A 41-year-old male with femoral fracture nonunion  2a.Eight months after internal fixation X-ray film showed fracture
nonunion 2b.Twelve months after autologous bone marrow grafting X-ray film showed bone union abtained Fig.3 A 20-
year-old with tibial nonunion  3a.Six months and half a month after external fixation X-ray film showec fracture nonunion

3b.Five months after autologous bone marrow grafting X-ray film showed bone union abtained
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Kirschner wire cross fixation for the treatment of supracondylar fracture of the humerus in 126 cases of children
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