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SINUS FLOOR GRAFTING USING CALCIUM PHOSPHATE NANO-CRYSTAL COATED
XENOGENIC BONE AND AUTOLOGOUS BONE

Kang-Mi Pang!, Bohan Li*, Mohamed Alrashidan?, Sang-Bae Yoo?, Mi-Ae Sung?® Soung-Min Kim*, Jeongwon Jahng?,
Myung-Jin Kim*, Jea-Seung Ko**, Jong-Ho Lee*?
'Department of Oral & Maxillofacial Surgery, *“Dental Research Institute,
‘Department of Craniofacial Structure & Functional Biology, *Oscotech Co., *The National Academy of Sciences, Korea

Purpose: Rehabilitation of the edentulous posterior maxilla with dental implants often poses difficulty
because of insufficient bone volume caused by pneumatization of the maxillary sinus and by crestal bone
resorption. Sinus grafting technique was developed to increase the vertical height to overcome this problem.
The present study was designed to evaluate the sinus floor augmentation with anorganic bovine bone (Bio~
cera™)

Patients and methods: Thirteen patients were involved in this study and underwent total 14 sinus lift

procedures. Residual bone height was >2mm and <6mm. Lateral window approach was used, with graft-
1

using histomorphometric and clinical measures.

ing using Bio-cera™ only(n=1) or mixed with autogenous bone from ramus and/or maxillary
tuberosity(n=13). After 6 months of healing, implant sites were created with 3mm diameter trephine and
biopsies taken for histomorphometric analysis. The parameters assessed were area fraction of new bone,
graft material and connective tissue. Immediate and 6 months after grafting surgery, and 6 months after
implantation, computed tomography (CT) was taken and the sinus graft was evaluated morphometric
analysis. After implant installation at the grafted area, the clinical outcome was checked.

Results: Histomorphometry was done in ten patients. Bio—cera™ particles were surrounded by newly
formed bone. The graft particles and newly formed bone were surrounded by connective tissue including
small capillaries in some fields. Imaging processing revealed 24.86+7.59% of new bone, 38.20+13.19%
connective tissue, and 36.92+14.51% of remaining Bio-cera™ particles. All grafted sites received an
implant, and in all cases sufficient bone height was achieved to install implants. The increase in ridge
height was about 15.9+1.8mm immediately after operation (from 13mm to 19mm). After 6 months opera-
tion, ridge height was reduced about 11.5+13.5%. After implant installation, average marginal bone loss
after 6 months was 0.3+0.15mm.

Conclusion: Bio-cera™ showed new bone formation similar with Bio-Oss® histomorphometrically and
appeared to be an effective bone substitute in maxillary sinus augmentation procedure with the residual
bone height from 2 to 6mm.

Key words: Calcium phosphate nano—crystal coated xenograft, Sinus floor grafting,
Histomorphometric analysis
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Fig. 1. CT scan of implant failure case due to lack of
osseointegration

Fig. 2. CT scan of a patient
(a) before bilateral sinus lift elevation (b) 6 months post-surgery, showing new bone mass on the sinus floor
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Fig. 3. Before the sinus lift procedure, immediate after
surgery and before the biopsy, ridge heights were
visualized by CT. The increase in ridge height was
about 156.9+1.8mm immediately after operation

:'":-:I: (from 13mm to 19mm). After 6 months operation,
:'.__b ridge height was reduced about 11.5%.
Grafted area | Native bone

Fig. 4. Section of a biopsy contained in the trephine bur, H&E stained. The native bone
and grafted compartment can be distiguishable(magnification x 12.5)

!Ibfl

Fig. 5. High-power image showing the newly formed bone(—>) and the contact off Bio-
ceraTM particle (™). (H &E stain; Left: magnification x 40, Right: magnification x 100)
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Table 1. Type of autogenous bone and histomorphometric results

Patient Autogenous bone type Amount of grafted Bio-cera™ (g) Vital bone Residual material Soft tissue
1 Ramal 1.5 17.50% 22.70% 59.80%
2 Ramal 0.5 17.00% 38.00% 45.00%
3 Ramal, maxillary tuberosity 1.5 24.710% 41.60% 33.70%
4 Ramal 2.0 28.60% 33.00% 38.40%
5 Ramal 1.5 25.90% 55.10% 19.00%
6 Ramal 1.5 21.70% 24.30% 53.90%
7 Maxillary tuberosity 0.75 18.60% 63.20% 18.20%
8 Ramal 1.0 19.90% 45.50% 34.60%
9 Ramal 0.75 36.30% 24.80% 38.90%

10 No autogenous bone 2.5 38.40% 21.00% 40.50%
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Table 2. Comparison of histomorphometric results of Bio-cera and Bio-Oss®

Bio—cera™ (n=10)

Bio-Oss™ (n=11)

Mean=+SD Range Mean=+SD Range £
Vital bone (%) 24.86+ 7.59 17.5-38.4 21.8+ 6.51 11.0-30.0 0.056
Residual material (%) 36.92+14 .51 21.0-63.2 25.6+10.15 16.0-41.0 0.862
Soft tissue (%) 38.20+13.19 19.0-59.8 52.6+ 9.14 30.0-66.0 0.667

*Paired t test(n=10)

*Bio-Oss” results are from the Stuat J Froum' s article (2008) in The International Journal of Periodontics & Research Dentisty
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