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ABSTRACT

Purpose: The purpose of this study was to evaluate the bone regeneration of particulated hydroxyapatite(HA) and block

type of hydroxyapatite graft in rabbit calvarial defects.

Methods: An 8 mm calvarial circular defects were created in sixteen young adult New Zealand white male rabbits (weight
3.0~3.5 kg). Each defects were filled with Bio-Oss, particulated HA and block type HA. Sham surgery control defects were
filled with blood clots. The specimens were harvested at 4 weeks and 8 weeks for histologic and histomorphometric

evaluation.

Results: Histomorphometric analysis demonstrated statistical differences in defect closure, new bone formation, and bone
density of the four groups. Block type of HA group showed increased bone formation and bone density at 4 weeks and 8
weeks compared with Bio-Oss group or sham surgery control group(p<0.05).

Conclusions: Block type of HA is an effective material for osteoconduction in rabbit calvarial defects, which may acts as
a guide in use of these products in human application. (J Korean Acad Periodontol 2009;39:321-329)
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Figure 1,
formation,

Fgure 2 Calvarial defects
were filled with block type
HA, particulated HA, Bio—0ss,
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Figure 3 Histologic section of control group at 4 weeks
(X10, H-E). Arrow head: defect margin,

Figure 4. Histologic section of control group at 8 weeks
(X10, H-E). Arrow head: defect margin,
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Figure 6

Figure 5, Histologic section of Bio—Oss group 4 weeks
(<10, H-E). Arrow head: defect margin,

Figure 6 Histologic section of Bio—0ss group at 8 weeks
(X10, H-E). Arrow head: defect margin,

Figure 7, Higher magnification of Bio—0Oss group present—
ing new bone (NB) with Bio—Oss remnants (arrow), (<100,
H-E).

Figure 9

Figure 8 Histologic section of particulated HA group at 4
weeks (<10, H-E). Arrow head: defect margin,

Figure 9, Histologic section of particulated HA group at 8
weeks (<10, H-E). Arrow head: defect margin,

Figure 10, Higher magnification of particulated HA group
presenting new bone (NB) with HA remnants (arrow),
(X100. H-E),
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Figure 11, Histologic section of block type HA group at 4 Figure 12, Histologic section of block type HA group at 8
weeks (X10, H—E). Arrow head: defect margin, weeks (X10, H—E). Arrow head: defect margin,

Figure 13 Higher magnification of block type HA group Figure 14, Higher magnification of block type HA group
presenting new bone (NB) with osteoblastic steam (arrow), showing new bone with numerous blood vessel (<100,
(<100, H-F), H-E),

Table 1. Histomorphometric Analysis of Defect closure (%) (MeantStandard Deviation; n=8)

4 weeks 8 weeks

Sham surgery control group 30.9+2.5" 47.8+20.0'
Bio-Oss group 90.0£11.5" 100.0£0.0”
Particulated HA group 422486"" 63.1:6.0""
Block type HA group 92.249.1" 100.0£0.0”

“ Statistically significant difference compared to sham surgery control group (p{0.05)
f Statistically significant difference compared to Bio—Oss group (p¢0.05)
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Table 2, Histomorphometric Analysis of Augmented area (mm") (Mean*Standard Deviation; n=8)

Sham surgery control group
Bio-Oss group
Particulated HA group
Block type HA group

* Statistically significant difference compared to sham surgery control group (p{0.05)
i Statistically significant difference compared to Bio—Oss group (p¢0.05)

Table 3. Histomorphometric Analysis of New bone area (mm?) (MeanZStandard Deviation; n=8)

Sham surgery control group
Bio-Oss group
Particulated HA group

Block type HA group

" Statistically significant difference compared to sham surgery control group (p{0.05)
" Statistically significant difference compared to Bio—Oss group (p<0.05)

Table 4. Histomorphometric Analysis of Bone density (%) (MeantStandard Deviation; n=8)

Sham surgery control group
Bio-Oss group
Particulated HA group
Block type HA group

4 weeks 8 weeks
3.9:0.7 41404
9.8+20° 9.9+23"
7.4+09° 6.141.0°
14241977 12.840.4°"
4 weeks 8 weeks
0.8+0.3' 1.0£0.3"
2.0:04° 3.2¢18°
1.5¢0.3"" 1.8£0.4""
42416 %1 4940777
4 weeks 8 weeks
17.7¢3.4' 20.146.5"
20.8472° 26.6+10.7°
19.942.1 25.748.7°
257+11.0°" 31.3+45""

" Statistically significant difference compared to sham surgery control group (p{0.05)
¥ Statistically significant difference compared to Bio—Oss group (p{0.05)
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