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Abstract 

The study aimed to reconstitute surgically induced large mandibular 

bone defects by using different types of biomaterials in a dog's model. In 

this study, forty-eight healthy stray male dogs, with a weight of (20 ± 0.5) 

kg and age of (2±0.6) years, were included. All animals were divided 

equally into four groups. A circular mandibular bone defect of (14) mm in 

diameter was created in the body of the mandible of all animals. In the first 

group (control group), the defect was left without any treatment. In the 

second group (QESCH group), the bone defect was filled with fabricated 

calcium hydroxide powder of quail egg shells. In the third group (OSHA 

group), the bone defect was filled with fabricated hydroxyapatite powder 

of oyster shells. In the fourth group (PRF group), the bone defect was filled 

with a prepared autologous platelets rich fibrin gel. Depending on the post-

operative evaluations like clinical signs, macroscopic, field emission 

scanning electron microscopy (FESEM) radiological, histopathological, 

and immunohistochemical at the different periods of the study to evaluate 

the obtained results.  

The clinical evaluation showed that all animals recovered well after 

surgical correction without any complications. However, all animals in 

treated groups showed normal signs of eating, chewing, and barking during 

the first-week post-surgical operations. While the animals of the first group 

showed varying degrees of ability to eat normally during the same periods. 

Grossly, in all groups, the site of surgical wounds was healed normally by 

first intention after surgical correction. In addition, the macroscopical 

results in the treated groups during all the periods of the study appeared to 

show a progressive reduction in the size of the mandibular bone defect 

through new connective tissue formation, especially in the fourth group. In 
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contrast to the control group, the mandibular bone defect was still open 

relatively at the end of the this study. 

The radiological results of the mandibular bone defect in the control 

group revealed little bone tissue formation with less or absent trabecular 

bridging where the bone defect stilled open and radiolucent on day 60 post-

operation. While in the treated groups, the radiographic examination 

revealed progressive disappearance in the size of the mandibular bone 

defect through new bone tissue formation and trabecular bridging where 

the bone defect appeared radiopaque and disappeared relatively and at the 

end of the study restrictedly in the fourth group also. Additionally, the field 

emission scanning electron microscopy revealed the closure of the 

mandibular bone defect relatively with new connective tissue in a treated 

group, especially in a fourth group, in contrast to the first group, where the 

defect remained open.  

The histopathological sections after filling the mandibular bone 

defect with different biomaterials in all experimental animals showed 

various degrees of new bone and granulation tissue formation. In addition 

to the angiogenesis and infiltration of inflammatory cells. Generally, the 

histopathological results in the treated groups showed a significant increase 

with varying percentages in the proliferation of osteoblasts and osteocyte 

formation with priority to the fourth group at (P 0.05) when compared 

with the first group during the periods of the study after surgical operations. 

Furthermore, the immunohistochemical results in the first group showed 

weakly expressed alkaline phosphatase (ALP) in both cartilaginous and 

ossification zones. In the second group, the expression of ALP appeared 

mildly in the ossification zone and moderately in the cartilaginous zone. In 

the third group, the ALP expression appeared mildly in the newly formed 

bone trabeculae surface and moderate in the cartilaginous zone. In the 

fourth group, the expression of ALP appeared highly in the center of the 
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bone defective area and moderately expressed in the surface of the newly 

formed lamellar bone. 

In conclusion, the filling of mandibular bone defects with fabricated 

calcium hydroxide powder of quail egg shells, fabricated hydroxyapatite 

powder of oyster shells, and platelets rich fibrin improved the healing 

process of bone defect. It enhanced the closure of it, especially in the fourth 

group when compared with the first group.  
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