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Introduction: Bone augmentation is one of the standard treatments for dental implantation.
Relevant vertical and/or horizontal defect of the alveolar ridge is still a challenge for appropriate
implant placement. Dynamic and static methods for bone augmentation have been suggested over
the years, however both methods have their respective disadvantages. Recently, osteogenesis by
periosteal distraction or elevation without corticotomy for bone augmentation has been suggested
as a novel option for bone augmentation.

Objective: To evaluate the capabilities of bone formation by cortical bone repositioning (CBR) as
a static method of periosteal distraction osteogenesis and compare with conventional bone graft
(BG).

Materials and Methods: 12 Japanese white rabbits were divided into 3 groups according to time
of sacrifice; 2, 5 and 8 week group, each group had a control specimen. A rectangular shaped
cortical osteotomy from the mandibular body was performed with a micro saw, half of the cortical
bone block was positioned as a bone graft above the original bone surface beside the defect
and the other half remained only elevated above the defect, the cortical bone block was fixed
using 2 titanium mini screws, one on each side. In the control group, a cortical bone block was
freed in the same area but not used, 2 titanium screws were also fixed. Rabbits were sacrificed
accordingly, 3 areas were decided for the evaluation; BG area, CBR area and defect (D) area. Areas
were evaluated radiographically by Micro-CT, histologically by TRAP and H&E staining, and a
histomorphometric analysis was performed.

Results: Slight new bone was found since week 2 (BG: 11.2 £ 0.3mm2 , CBR: 12.7 = 26mm?2, D: 1.7



+ 2.7mm?2) , week 5 showed the greatest bone formation (BG: 13.6 + 52mm2, CBR: 139 + 1.7mm?2, D:
8.1 = 45mm?2) by week 8 a slight increase in bone area was observed, except in the CBR area (BG:
142 = 6.lmm2, CBR: 135 = 1.9mm?2, D: 11.04 = 5.2mm?2). The D area showed the biggest increase
in bone area from week 2 to 8 The experimental group had a significantly higher ratio of new
bone than the control group (P < 0.05). Histologically, multiple bony trabeculae can be observed in
all areas at week 2, at week 5 the D area is filled with bone connecting it to the elevated cortical
bone block, at week 8 mature bone can be observed.

Conclusion: CBR showed the osteogenic capabilities of the periosteum. CBR as a static approach
to periosteal osteogenesis, creates a space-maker under the periosteum by transporting a segment
of the cortex and fixing it. Advantages of CBR include: minimal materials require, single surgery
procedure and no donor site morbidity is necessary.

CBR has potential for bone augmentation, however furthers studies are necessary to better

understand its bone biology, indications and limitations for clinical use.
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