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INTRODUCTION: Osteonecrosis of the femoral head with large lesion in weight-bearing portion usually progress to arthritis within short period and lead to 

hip replacement. We report long-term study using tissue engineered bone regeneration for these challenging conditions to preserve the femoral head. 

METHODS: Bone marrow was aspirated from iliac crest and mononuclear cells were collected. These cells were expanded ex vivo and differentiated to 
osteoblast lineage cells using sequential osteogenic media and autologous serum for 2-4 weeks. Porous bead-form scaffolds were made of calcium 

metaphosphate (CMP) and cells were seeded in a density of million/ml³ into 20 to 30 beads for 1 hour. The necrotic area was curetted and the beads were 

implanted through core tract in 9 hips of 7 patients who had large lesion (Steinberg IIc in 5 hips and IVc in 4 hips) in weight bearing area (Japanese 
Investigation Committee C1 in 4 hips, and C2 in 5 hips). The tract was blocked with a CMP rod. The age of the patients ranged from 16 to 37. Associated 

factors were; steroid in 4 hips, idiopathic in 3 hips, alcoholic in 1 hip, and traumatic in 1 hip. Kerboul combined necrotic angle was more than 200° in all 

hips (range, 200° to 380°). Minimum follow-up period was ten years (range, 10 to 11 years). 
RESULTS SECTION: Two hips with IIc lesion progressed to IVc with dome depression>2mm and were converted to THR. The other 7 hips did not 

progress to advanced to osteoarthritis radiographically. Follow-up radiographs and MRI showed evidence of partial regeneration of necrotic bone and partial 

signal change to normal marrow image. 
DISCUSSION: Tissue engineered bone regeneration using the bone marrow expanded osteoblast lineage cells ex vivo and CMP scaffold was very promising 

strategy to preserve of femoral head for osteonecrosis with large lesion in weight-bearing area. 
SIGNIFICANCE/CLINICAL RELEVANCE: (1-2 sentences): Clinically, it is considered to be important because it shows the therapeutic effect of stem 

cells in ONFH. 
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