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Abstracts

Numerous proposals in orthopaedic research erupted in the past two decades
for the enhancement of bone formation for the healing in the segmental bone defects.
The most popular and promising attempts include implantation of any kind of
osteoconductive scaffolds either made up of hard materias such as porous
hydroxyapatite or soft one as collagen. Since these materials too much inert to
activate osteogenesis, another way to enhance bone healing is the supplement of some
chemical growth factors such as bone morphogenetic proteins (BMP). The third
approach is the direct implantation of bone or osteogenic cells which mostly come
from the marrow either in fresh form or through extraction and expansion in tissue
culture which have great potential to differentiate into osteoblasts for new bone
formation. This pluripotent cells from the bone marrow called mesenchymal stem
cells.

Loading the mesenchymal stem cells on the osteoconductive scafold is the
combination of the strategies for bone healing in order to reduce the need of the
autogenous bone grafts. The superiority of the mesenchymal stem cells over fresh
bone marrow is their direct transformation into osteogenic cells without intermediate
chondrogenesis.  With the technical improvement of human mesenchymal stem cells
and the establishment of healing model of segmental bone defect, its clinical
application of such combination is right on the hand.

The present research follows the protocol devel oped in the project done last year
in the extraction and expansion of mesenchymal stem cells with a shift on the animal
model from syngenetic Fisher Rats to isogenic New Zealand white rabbit. This
advancement in species selection may mimic the real clinical situation when we try to
implant stem cells in the fracture nonunion or defect region. The stem cells will be
aspirated from the marrows in bilateral iliac crest of the rabbits followed by extraction
and expansion in culture for 4 weeks. They will be introduced into the pores of
dicalcium phosphate ceramic plates for the implantation.

Segmental bone defect model of 5mm in gap established in last project
continued but on the central one-third of femoral shaft in 24 rabbits. The broken
femur will be fixed with polyethylene plate, K wires and circlage wiring before
implantation. There are 3 groups for investigation, the bone gap in group A of 12
rabbits will receive ceramic plate loaded with the mesenchymal stem cells of their
own, group B of 6 rabbits receive the ceramic plate only, while group C of another 6
rabbits without any implantation as a negative control. The animals are sacrificed at
4™ and 8" weeks.

The result shows the amount of stem cells obtained on 14 days of culture seems
not good enough for the implantation. The cell mass becomes abundant in the end of
three weeks enough for the integration into the ceramic block for the implantation.
From the X ray and gross finding of the femora samples, the group without any
implant shows no callus in the defect site. In groups with implantation of ceramic
plate loaded either with or without marrow expanded stem cells shows visible
periosteal callus bridging. From the histological investigation of the callus mass and
volume of bony trabeculae, the group with cells loading showed superior and
abundant callus to the group without cellsloading. Our result supports the benefit of
stem cells on the healing of callus and defect filling.

Keywords. mesenchymal stem cells, phosphate ceramics, Segmental bone defect,
bone marrow, tissue culture
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