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Neovascularization has recently been used as a new treatment for severe ischemic disease. We tried to induce
therapeutic neovascularization by autologous bone marrow cell implantation (BMCI) in eight selected pa-
tients with chronic peripheral arterial disease (PAD), in whom traditional treatments had failed. Improvement
of subjective symptoms was seen in seven patients after treatment. Of three limbs with toe or finger ulcer-
ation, complete healing was achieved in two, while the other one became less severe after treatment. No
relative toxicity was observed in any of the patients. BMCI might be a feasible treatment for selected patients
with chronic PAD.
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INTRODUCTION icine. Patients with chronic PAD were selected for
BMCI treatment on the basis of the following criteria:

Much attention has recently been focused on neovas- 1) their subjective symptoms remained unchanged or
cularization as a new treatment for severe ischemic dis- showed deterioration after at least 3 months of continu-
eases unable to be controlled by medication, catheter ous and regular medical treatment; 2) there were no indi-
intervention, or bypass grafting. Several methods have cations for surgical bypass or catheter intervention; 3)
been used to induce therapeutic angiogenesis (2,5,8–10). no other therapy was suitable. Informed consent was ob-
Bone marrow cells contain various kinds of primitive tained from all the patients enrolled in this study.
cells that can differentiate into endothelial cells and se-

Collection and Implantation of Autologous Bonecrete several growth factors (1,3), and it has been dem-
Marrow Cellsonstrated that autologous bone marrow cell implantation

Bone marrow fluid (50–600 ml) was collected from(BMCI) can induce therapeutic angiogenesis and im-
the iliac bone under general anesthesia. The harvestedprove deteriorated physical function in ischemic heart
bone marrow fluid was diluted with heparinized RPMI-and hindlimb models (4,6,7). After confirming the safety
1640 (Nikken Bio Medical Laboratory, Kyoto, Japan),of this new therapy in animal models, we started con-
then poured into a sterile bag from a Bone Marrow Col-ducting a clinical trial in September 1999. To date, a
lection Kit (Baxter). The patients were allowed to re-collective nine limbs in eight patients with chronic pe-
cover from the general anesthesia after the bone marrowripheral arterial disease (PAD) have been given BMCI
fluid had been collected. A mononuclear cell-rich frac-as a single treatment. We report herein our preliminary
tion of bone marrow cells was separated from the boneresults of using this new treatment.
marrow fluid using the COBE Spectra Apheresis System
(Gambro). The separated bone marrow mononuclear

PATIENTS AND METHODS
cells were resuspended in RPMI-1640 medium and ad-

Patient Selection justed to 2 × 108 to 2 × 109 cells/ml in concentration ac-
cording to the number of cells harvested. Following theThis clinical trial was approved by the Medical Eth-
IV administration of a mild anesthetic agent such asics Committee of Yamaguchi University School of Med-
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