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Table 2: Histopathological evaluation system of
bone healing samples by Hieple method

Scale observations Score

Non-Welding 0
Fibrosis-Welding
Osteochondral Welding
Bone-Welding
Complete bone body
formation

Welding

A~ WP

Lack of formation
Primary formation
Sponge | Active formation of new bone
bone Spongy bone formation
Complete formation of spongy
bone

A~ wWNEFE O

Lack of formation
Primary formation
Forming
Formation of most parts
Complete formation of the
cortex

Cortex

A wWNPEFE O
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Table 1: Lane and Sandhu modified grading
system for bone healing radiographs

Bone formation Grading
Lack of bone formation 0
25% defect filling 1
50% defect filling 2
75% defect filling 3
100% defect filling 4

Upper and lower welding
Non-welding 0
Low welding 1
Complete welding 2
reconstruction
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Table 3: Results from radiological evaluation of

numbers are shown in median (maximum —
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Control Autogenous Nar_10
Week Group cartilage | alumina-
Group graphite

2 2(1-5) 3(1-3) 4(1-5)

4 4(2-5) 4(4-6) 5(4-5)

6 5(4-8) 5(4-7) 5(4-6)

8 8(5-8) 6(5-8) 7(5-8)
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Figure 1: Radiograph of the control group: a) the second week after surgery b) the eighth week after

surgery

Figure 2: Radiograph of autogenous rib cartilage: a) the second week after surgery b) the eighth week

after surgery
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Figure 3: Radiograph of nano-alumina graphite group: a) the second week after surgery b) the eighth
week after surgery
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Figure 5: Histopathological section of the
autogenous rib cartilage at week 8. Bone
formation (arrow) with cartilage tissue in
fracture site (star) (H&E, X100).

< e
Figure 6: Histopathological section of nano-
alumina-graphite group at week 8. Complete
bone formation (star) and bone marrow space
(arrow) (H&E, X100).
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Figure 4: Histopathology section of control
group at week 8. Formation of sponge bones in
surgical site (arrow) and presence of bone
marrow (star) (H&E, X100).




OLHen 5 5 glw (oo S

Table 4: Results obtained from histopathological evaluation
of the numbers are shown in median (maximum — minimum)

Criterion Control Autqgenous Rib Nano _alumina-
Group Cartilage Group graphite Group
Welding 3(3-3) 2(1-2)° 3(2-3)
Sponge bones 3(3-4) 2(0-3)° 4(4-4)
Dense bone 2(2-3) 1(0-2)¢ 3(2-4)
Bone marrow 2(1-2) 1(0-2)¢ 2(2-2)

The letters b, ¢, d, e indicate a significant difference between the gear cartilage
group and the Nano-alumina graphite group (p<0.05). The rib cartilage group
performed worse than the other two groups. The control group and the Nano-

alumina graphite group showed no significant difference.
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Abstract

Bone tissue has attractive structural features, especially due to its hybrid bone structure, which is a combination
of hydroxyapatite, collagen, and small amounts of proteoglycans, non-collagenous proteins and water. The
chemical structure of the material used is a mixture of alumina powder and graphite. Alumina is a non-acidic and
non-base mineral structure that is classified in terms of porosity as a Nano-porous material. In some of its
structures, half the volume belongs to the porous spaces. 15 dogs were randomly divided into three groups of
control, autogenous cartilage recipient and alumina graft recipient group. By removing the skin, connective tissue,
and muscles, the humerus was exposed and a 2 cm long and 1 cm wide incision was made in the humerus body
and the alumina-graffiti was placed in the defect, the other group autogenous cartilage resected from rib arch was
inserted in the created defect. In control group did not place any material in the created defect. There was a
significant difference between control groups, autogenous cartilage group and alumina grafit in bone repair criteria.
Using alumina graphite can cause bone healing faster than autogenous rib cartilage.
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