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I Abstract

It has been very challenging for clinician to place dental implants on posterior maxilla region due to limited bone
quantity and poor bone quality. In an effort to place dental implants with proper length, maxillary sinus augmentation
was considered and has been performed. Various bone graft materials have been used in sinus atgmentation
procedures. One of the commonly used material is biphasic calcium phosphate which is the mixture of HA and g—-TCP.
It has been considered as a good scaffold for the new bone. Its biocompatibility and osteoinductive property for bone
remodeling has been proved to be proper for sinus augmentation procedure. T he aim of this study was to evaluate the
new bone formation in maxillary sinus by applying biphasic calcium phosphate as a sinus graft material throughout
different healing period after surgery. 3 patients were selected after dental examination and biphasic calcium
phosphate was used as a bone substitute for maxillary sinus augmentation. After healing period(7, 8.5, 10 months),
core biopsies were taken using trephine bur for histologic evaluation. Bone specimens were prepared and inspected

using microscope.

All patients were healed uneventfully. Histologic evaluation revealed that biphasic calcium phosphate particles were
surrounded by newly—formed bone. Between particles and newly—formed bone, osteoid tissues were infiltrated. It was
found that the newly—formed bone contained osteocytes. Resorption of alloplastic material was found between new

bone and biphasic calcium phosphate on their interface.

Within the limit of this study, it can be concluded that biphasic calcium phosphate when used as a grafting material for
sinus floor augmentation may lead to the predictable results, and that it may be considered appropriate graft material

for sinus augmentation from the findings in this study.

Keywords : sinus augmentation, bip hasic calcium phosp hate, histology, synthe tic bone material
(Implantology 2008; 12: 24~35)
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Table 1. Biphasic calcium phosphate products

Product Particle size (mm)  Volume (cc)

GBGO0510 0.5~1.0 0.25
0.5
1.0
1.0~2.0 0.25
0.5

1.0

GBG 1020

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Fig. 1. Before Bone graft (2005,10.12)
Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Fig. 2. 75 months after bone graft (2006.05.29)
Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008

Fig. 3. After implant placement (2006.05.29)

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Fig. 4. Before bone graft on left Mx. sinus
Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary sinus augmentation.

Implantology 2008

Fig. 5. After implant placement on left Mx, posterior area (2007.01.22)
Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary sinus augmentation.
Implantology 2008
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Fig. 6. After bone graft

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary sinus augmentation.

Implantology 2008

Fig. 7. After implant placement
Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary sinus augmentation.
Implantology 2008
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- A ; i : - )
Fig. 8. Case 1/ Date : 2006, 05 / Period : 7.5 months /
Site : #16 / H&E staining / x40 magnification

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Fig. 9. Case 1 / Date : 2006, 05 / Period : 75 months /
Site : #16 / H&E staining / x200 magnification

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Fig. 10. Case 1/ Date : 2006. 05 / Period : 75 months /
Site : #16 / H&E staining / x400 magnification

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008



2) Case 2
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Fig. 11. Case 2 / Date : 2007. 01 / Period : 8 months /
Site : #26 / H&E staining / x12.5 magnification

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Fig. 12. Case 2 / Date : 2007. O1 / Period : 8 months /
Site : #26 / H&E staining / x40 magnification

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Fig. 13. Case 2 / Date : 2007. 01 / Period : 8 months /
Site : #26 / H&E staining / x100 magnification

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Fig. 14. Case 3 / Date : 2007. 05 / Period : 10 months /
Site : #17 / H&E staining / x100 magnification

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Table 2. Histometrical result of CASE 3

Area Size (mm?2) Portion(%)
Total area 7.92 100
OSTEON area 3.32 419
Bone area 2.51 31.6

Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Fig. 15. Human bone
Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008

Fig. 16. Biphasic calcium phosphate surface
Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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Fig. 17. Biphasic calcium phosphate particles
Min-Soo Kim et al: Histologic evaluation of biphasic calcium phosphate in maxillary
sinus augmentation. Implantology 2008
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