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[Abstract] Objective To evaluate the osteogenic effect of concentrated growth factor (CGF) combined with deprot-
einated bovine bone mineral (DBBM) in site preservation using clinical and histomorphometric observations. Methods
A total of 26 patients who needed extraction of affected teeth and received staged implantation after site preservation
were selected. The patients were randomly divided into the DBBM group (Bio-Oss was implanted simultaneously after
extraction) and CGF+DBBM group (CGF+Bio-0ss was implanted simultaneously after extraction), with 13 patients in
each group, and both groups were covered with Bio-Gide collagen membrane. Cone beam computed tomography (CBCT)
was performed preoperatively and 6 months later to measure the changes in alveolar bone height and width, and the

bone specimens were drilled 6 months after site preservation during implant surgery for histological analyses. Results
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CBCT showed that the height and width of alveolar bone were absorbed 6 months after site preservation in the CGF+
DBBM and DBBM groups, and the reduction in alveolar ridge width in the CGF+DBBM group was statistically less than
the DBBM group (P < 0.05). The histomorphometry results showed that the percentage of new bone in the CGF+DBBM
and DBBM groups were 35.30% + 3.56% and 26.38% =+ 5.04%, respectively, and the amount of new bone in the CGF+
DBBM group was statistically higher than the DBBM group (P < 0.05). Conclusion CGF combined with DBBM is su-

perior to DBBM in maintaining the alveolar bone volume and shape in site preservation, which creates favorable condi-

tions for implant restoration.

[Key words] dental implantation; site preservation; bone substitute; deproteinated bovine bone mineral; Bio-
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a: labial view of the left upper central incisor before tooth extraction; b: socket after surgical debridement; c: CGF obtained via centrifuga-

tion; d: mixed CGF with Bio-Oss; e: the socket was filled and covered with the Bio-Gide membrane; f: labial view of the left upper central

incisor after suture. CGF: concentrated growth factor; DBBM: deproteinated bovine bone mineral

Figure 1  Site preservation surgical procedures of the CGF+DBBM group
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Figure 2 Cylindrical bone tissue specimen
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a: before site preservation; b: 6 months af-
ter site preservation; CBCT: cone beam
computed tomography; Lh/Bh: labial/buc-
cal-height; Ph/Lh: palatal/lingual-height
Figure 3 Measurement method on
CBCT image
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Table 1 ~ Comparison of the ridge height and width between the CGF+DBBM group and the DBBM group before site preservation
and 6 months postoperatively X+s, mm

Groups Items Preoperative 6 months later t P

DBBM Lh/Bh 15.47 = 1.96 14.70 = 1.99 8.730 <0.001
Ph/Lh 14.89 + 2.05 14.46 + 2.02 5.656 <0.001
Width 6.65 +0.97 5.63 = 1.05 12.317 <0.001

CGF+DBBM Lh/Bh 15.59 + 1.95 14.89 + 1.87 6.565 <0.001
Ph/Lh 15.14 + 2.16 14.76 + 2.24 4.685 0.001
Width 6.97 + 1.03 6.00 = 1.15 8.198 <0.001

DBBM: deproteinated bovine bone mineral; CGF: concentrated growth factor; Lh/Bh: labial/buccal-height; Ph/Lh: palatal/lingual-height

2 CGF+DBBM 415 DBBM ZH (A1 S ARAF A 6 1~ A A8 1 v B RN e 1 A8 Ak b 3%

Table 2 Changes in the height and width of alveolar bone between the CGF+DBBM group and the DBBM group 6 months

after site preservation X +s, mm
Items DBBM CGF+DBBM 3 P
Lh/Bh 0.77 + 0.31 0.69 + 0.38 0.250 0.805
Ph/Lh 0.43 +0.27 0.37 £ 0.28 0.367 0.307
Width 1.01 £ 0.29 097 +0.42 3.259 0.003

DBBM: deproteinated bovine bone mineral; CGF: concentrated growth factor; Lh/Bh: labial/buccal-height; Ph/Lh: palatal/lingual-height

CGF+DBBM group

DBBM group

& -‘ I

I o
a&b: a large amount of new bone surrounded the residual graft with a minimal amount of fibrous connective tissue in the CGF+DBBM
group; c: a large amount of osteocytes in NB and a minimal amount of empty lacunae in residual graft of the CGF+DBBM group.
d&e: a minimal amount of new bone surrounded the residual graft with a large amount of fibrous connective tissue in the DBBM group; f:
a minimal amount of osteocytes in the new bone and a large amount of empty lacunae in the residual graft of the DBBM group. CGF: con-
centrated growth factor; DBBM: deproteinated bovine bone mineral; NB: new bone; RG: residual graft; CT: connective tissue; O: osteo-
cytes; EL: empty lacunae

Figure 4 Histological observation of the CGF+DBBM and DBBM groups
4 CGF+DBBM #15 DBBM 414121 % 4%
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(P<0.05)(£3),

&3 CGF+DBBM 415 DBBM AL AR AFAR G 64~ F
HEVE IR i
Table 3 Histomorphometric analyses of the CGF+DBBM

group and the DBBM group 6 months after site preservation

(%)
Group New bone Connective tissue  Residual graft
DBBM 26.38 +5.04 50.92 +7.37 22.76 = 11.27
CGF+DBBM 35.30 + 3.56 50.00 + 6.40 14.69 + 7.14
l -5.209 0.341 2.181
P <0.001 0.736 0.039

DBBM: deproteinated bovine bone mineral; CGF: concentrated

growth factor
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