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Introduction

The treatment of the squamous cell carcino-
mas of the upper aerodigestive tract requires
large therapeutic surgical bone removal in
association with external radiation therapy.
The consequences are esthetic and above
all functional. The standard surgical treatment
of reconstruction is the use of micro-anasto-
mosed free-flaps or autogenous bone graft.
But these techniques are seldom performed
because of the risk of surgical complications
in irradiated areas, of prolonged general
anesthesia, and the reduction of healing ca-
pacities of the irradiated bone. So tissue engi-
neering using calcium phosphate biomaterials
is considered a good alternative. In irradiated
areas, the association of BCP and TBM pro-
vides better bone reconstruction than BCP
or TBM alone [1.2.3]. And the association of
BCP and MSC doesn’t increase the bone re-
construction, due to the cellular and vascular
poorness of the bone marrow and the irradia-
ted bone [3]. The aim of the study is to de-
termine if the association of BCP+TBM+MSC
promotes the bone reconstruction in irradia-
ted areas. This study is an in vivo animal stu-
dy and is based on the comparison of the new
bone formation after implantation of four filling
materials.
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Materials and methods

The study will be performed on thirty inbred
Lewis 1Arats, eight weeks of age, twenty four
females, and six males designated as cell gra-
ft donors. The MSC will be sampled for three
non-irradiated male donors and put in culture
for proliferation and differentiation. The twenty
four females will be irradiated at day zero, by
a single dose of 20 grays. Three weeks af-
ter, critical size defects (3mm) will be created
on the femurs and tibias of the females and
the osseous defects will be filled with BCP,
BCP+TBM, BCP+TBM+ non-differentiated
MSC, or BCP+TBM+ differentiated MSC. The
sampling of TBM of the three non-irradiated
male donors will be taken at the same time as
the surgery. Three weeks after implantations,
implanted bone defects will be removed just
after euthanasia and the non-decalcified bone
specimens will be infiltrated and embedded in
a glycol methacrylate resin for qualitative and
quantitative analysis.

Results

Histological examination

New-bone formation was greater after BCP—
TBM mixture implantation than with the other
filling materials. Newly formed bone was ob-
served at the periphery of most of the osseous
defects. Following BCP—TBM mixture implan-
tation, new-bone formation was also obser-
ved towards the centre of the defect. Many
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newly formed blood vessels were observed in
the defects filled with the BCP-TBM mixture.
SEM and image analysis

New-bone formation was most dense after
BCP-TBM mixture implantation, at the peri-
phery and towards the centre of the osseous
defects. After implantation of BCP-TBM-
MSCs mixtures or BCP alone, only rare bone
formations were observed at the periphery of
the osseous defects.

The rate of bone ingrowth was significantly
higher after implantation of the BCP-TBM
mixture than after BCP alone, and BCP-TBM-
MSC differentiated or not.
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Discussion

The association of BCP+TBM+MSC doesn’t
increase the new bone formation. It’s possible
to propose some hypotheses: a competition
between the TBM cells and the MSC; a hig-
her number of implanted cells which dilute the
TBM cells; and the anti-inflammatory role of
the MSC could be higher than the osteopro-
genitor one.

Conclusion

The association of BCP+TBM+MSC doesn’t
increase the new bone formation. The asso-
ciation BCP-TBM is the most efficient material
for bone substitution in irradiated areas. The
BCP-TBM mixture may induce the angioge-
nesis of repair tissue and thus balance the
side-effects of irradiation. On the other hand,
the precise role of angiogenesis and hemato-
poietic cells in bone repair should be ascertai-
ned by further investigations.
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