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Background There have been a number of recent reports on the use of autologous bone marrow implantation 
(BMI) in the treatment of peripheral arterial disease, with a clinical response rate of approximately 70%. How­
ever, the factors that influence efficacy have not yet been clarified. We have analyzed the relationship between 
the number of implanted bone marrow cells and the clinical efficacy of BMI. 
Methods and Results Eight patients with arteriosclerosis obliterans were treated with BMI. Bone marrow was 
aspirated from the ilium (500-1,000ml), the mononuclear cells were separated and then were implanted. The 
clinical effectiveness of BMI was evaluated by assessing changes in the ankle-brachial pressure index (ABI) and 
the transcutaneous oxygen pressure (Tc02) between the pre-treatment baseline, with follow-up testing at 4 weeks. 
These changes were defined as ~ABI and ~Tc02. The mean number of CD34-positive cells was 1.04±0.60x 
106/kg body weight. There was a strong correlation between the number of CD34-positive cells and ~BI 

(r=0.754, p=0.028). 
Conclusions It is likely that the number of implanted CD34-positive cells is one of the primary factors that 
influence the clinical efficacy of BMI. (Circ J 2004; 68: 1189-1193) 
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I n adults, the neovascularization that has been observed implantation (BMI) technique in humans with peripheral 
in injured tissue, cancer and in the endometrium has arterial disease and have had some success in reducing 
been thought to be due to angiogenesis, that is those ischemic symptoms- However, as yet there have not been 

new vessels arise from existing vessels in the tissue through any reports on the relationship between the number of 
budding and elongation. Asahara et al have recently shown implanted cells and the effects of BMI. Since mononuclear 
that endothelial progenitor cells (EPC) are regularly found cells and CD34-positive cells affect the number of EPC, 
circulating in adult human blood and that these cells have a which playa major role in revascularization, it is likely that 
role in neovascularization through the process of "vasculo­ there is a direct relationship between the number of 
genesis'? Bone marrow-derived smooth muscle cell-like mononuclear cells or CD34-positive cells and the clinical 
cells were recently reported and a new concept of common efficacy of BMI. 
vascular progenitors has been proposed that differentiates In the present study, we have assessed the degree of 
vascular endothelial cells and smooth muscle cells? The CD34-positivity in the implanted bone marrow mono­
rate of vasculogenesis in new vessels in an animal model nuclear cells, and have correlated the total number of 
was estimated to be about 1O%~ In this model, EPC that mononuclear cells and CD34-positive cells with the clini­
had been harvested from bone marrow were injected into an cal efficacy of BMI. 
ischemic limb in order to augment angiogenesis and vascu­
logenesis. Matsubara et al have used this bone marrow Methods 

Patients(Received April 26, 2004; revised manuscript received August 27,
 
2004; accepted September 22, 2004) The entry criteria for patients to be enrolled in the pres­
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