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ABSTRACT Objective: To investigate the effect of regeneration as porous titanium alloys with three different pore sizes. Methods:
Porous titanium alloys with three different pore sizes (1.0 mm, 2.0 mm, 3.0 mm) and three different porosities (73%, 79%, 86%) , were
made by Electron Beam Machining (EBM). They were implanted the defects of condylus lateralis femoris of 18 dogs. The 18 dogs were
randomly divided into three experimental groups. The specimens were harvested after 4, 8, 12 weeks, then were examined by gross
observation, X ray and histological. Results: The gross observation and X-ray observations revealed, three groups of materials were
closely related with the surrounding bone after 12 weeks. The implant with 1.0 mm pore size was obvious bone formation in the materials
center, the center of the implant with 2.0 mm pore size and the implant with 3.0 mm pore size was still more white tissue filling. There
were a large number of bone formation around the the implant with 2.0 mm pore size and the implant with 3.0 mm pore size of meterials
after 12 weeks, but there was no bone formation in the center. The implant with 1.0 mm pore size was wrapped tightly by the bone, new
bone formation more in holes of the center, and a large number of fibroblasts and chondrocytes were formed. Area percentage of new
bone formation in the implant with 1.0 mm pore size was significantly higher than the implant with 2.0 mm pore size and the implant
with 3.0 mm pore size at each time point, P<0.01, the difference was statistically significant. The implant with 2.0 mm pore size
compared with the implant with 3.0 mm pore size, P>0.05, there was no significant difference. Conclusion: Pore size of porous titanium
alloy materials have effection for bone ingrowth, appropriate aperture design will be more conducive to bone conduction.
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Fig.1 The implants with 3.0 mm, 2.0 mm and 1.0 mm pore size
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Fig.2 The gross observation of the implants with 1.0 mm, 2.0 mm and 3.0
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Fig.3 Radiograph of the implants with 1.0 mm, 2.0 mm and 3.0 mm pore size 8 weeks after operation(A-C).Radiograph of the implants with 1.0 mm,

2.0 mm and 3.0 mm pore size 12 weeks after operation(D-F).
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Table 1 The percentage of new bone formation area in each group at 4,8,12 weeks x* s,%
a b c
The weeks after surgery Group a Group b Group ¢
4 11.39% 1.36 6.92+ 1.47 7.72+ 1.38
15.59+ 3.10 9.42+ 091 7.78+ 1.69
12 20.11% 2.74 10.45+ 1.83 9.26x 1.00
4 12 a,b,c V-G, x 16
Fig.4 Histological examination of the implant with 1.0mm, 2.0mm and 3.0mm pore size 12 weeks after operation. V-G % 16
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