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Abstract
The purpose of this study was to build up a novel
model of vertical bone augmentation within a titanium
cap in rat calvaria and to evaluate how the status of
the inner surface of the <cap effects on bone
augmentation. Thirty-two 10-week old male
Sprague-Dawley rats were used. In the animals, the
calvarium was exposed, and 2 trephine grooves (6mm)
without marrow penetration were created in each
parietal bone bilaterally. Three types of titanium
caps those inner surfaces were differently prepared,
i.e. machine polished, sandblast-treated and
HA-coated, were used. Two titanium caps from the 3
different caps were randomly chosen and set in the

grooves with their openends facing the bones of every

rat. At 4 or 8 weeks after surgery, the animals were
sacrificed to obtain sections for histology,
histomorphometry and immunohistochemistry. The

amounts of the both newly generated tissues and bone
within the caps were quantitated using image analyzer.
New bone formation in close contact with the surface
of calvarial bone was observed in extracalvarial
experimental space and the newly generated tissue
consisted of mineralized bone and marrow spaces.
High magnification showed osteoblasts and osteocytes,
while few osteoclasts in newly generated bone.
Osteocalcin positive cells were observed around the
newly generated bone while osteopontin positive cells
were done around and into the

bone, respectively. The amount of mineralized bone



in the generated tissue was the highest 1in the
HA-coated surfaces compared with the other 2 groups
(p<0.05). Neither the volume of augmented tissue
nor the volume of mineralized bone significantly
differed between the sandblast-treated and the
machine polished groups. In this rat GBR model
using 3 different titanium caps, vertical bone
augmentation was observed in the all groups and
HA-coated surface significantly enhance bone
augmentation into the cap.

Key words: HA-coated titanium cap, vertical bone

augmentation, rat calvaria, osteoblasts
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