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Critical Sized Defect Repaired with True

Bone Ceramic
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This study compared bone regeneration of critical sized defect (CSD ) of cranial vault
defects in rabbits using either nonresorbable membrane (FRIOS® BoneShield ) or true bone
ceramic (TBC). Results are to identify the better material in repairing the CSD. Critical sized
defects of 15 mm in diameter were created in the parietal and frontal bones of 36 rabbits. Group
1 had membrane on one defect of the cranium, group 2 had TBC (cortical/sponge), and group
3 had TBC (perforated cortical/sponge). The other defect of all 3 groups was unfilled. Three
animals in each group were sacrificed at 2, 4, 8 and 16 weeks post operation, and excision biopsy
were performed for histological examination. Histological examination slowed, all unfilled
defects healed with fibrous scar and minimal amounts of incomplete new bone formation.
Defects treated with the titanium membrane healed with bone throughout the entire defect.
There were definite of bony remodeling, with some areas showing characteristic lamellar-type
bone. Defects treated with TBC (cortical/sponge) had markedly complete bony coverage of the
defect giving a palisade appearance. Defects treated TBC (perforated cortical/sponge) seemed
to lag behind that seen in TBC (cortical/sponge) implant. The utilization of TBC or titanium
membrane seems to support complete closure of critical sized defects in rabbits with viable bone

at 16 weeks. TBC may serve as a bony matrix and allow satisfactory bony ingrowth.
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