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The influence of the cancellous bone thickness and density on the implant
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Purpose: The purpose of this study was to evaluate the influence of the cancellous bone thickness and density on the implant primary
stability.

Materials and Methods: The implants used in this experiment were Biotem implants, designed internal submerged tapered (& 4.0 mm
x 11.5 mm, RBM surface, Seoul, Korea). A total of the 108 Biotem implants were installed into 18 artificial block bone blocks (Sawbones,
Pacific Research Laboratories, Washington, USA). The artificial bone blocks were divided depending on density (D3, D4 bone) and each
group was divided again into 3 groups according to cortical bone thickness (0 mm, 1 mm, 2 mm). The cancellous bone part of artificial
bone blocks were removed leaving 2 mm, 5 mm, 8 mm bone thickness. Then, we inserted the implants on the artificial bone blocks.
For each bone block, 6 installation sites were prepared. After inserting the implants, we measured the ISQ (Implant Stability Quotient)
value with Osstell Mentor. Finally, the 2 way ANOVA was undertaken for statistical analysis (P <0.05).

Results: We compared the 1SQ values with different density and thickness of cancellous bones. The stabilities on D3 and D4 bones show
a statistically significant difference in 1SQ values. The thickness of the cancellous bone on D3 showed a statistically significant difference
when the thickness of the cortical bone was zero and Tmm. However, the thickness of the cancellous bone on D3 did not show a statisti-
cally significant difference when the thickness of the cortical bone was 2 mm. The thickness of the cancellous bone on D4 showed a
statistically significant difference when the thickness of the cortical bone was zero. However, the thickness of the cancellous bone on
D4 did not show a statistically significant difference when the thickness of cortical bone was Tmm and 2 mm. The influence of cancellous
bone was greater when the quality of bone was greater and the thickness of cortical bone was thinner.

Conclusion: There was a statistically significant difference of the primary stability due to cancellous bone density of D3 and D4 bone.
However, there was no statistical significance in the primary stability when cortical thickness was 2mm regardless the thickness of the
cancellous bone. The influence of cancellous bone was greater when the quality of bone was greater and the thickness of cortical bone
was thinner. JOURNAL OF DENTAL IMPLANT RESEARCH 2014;33(2):48-52)
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Fig. 1. Artificial bone model.
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Fig. 2. Implant (Blotem ) (Internal submerged tapered Implant).
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Fig. 3. (Left) Artificial bone block with marks, (Right) Cancellous
bone removal.

Fig. 4. A stent and preparation of installation sites using the stent.
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Table 2. I1SQ of D3 and D4 bones
Bone Number Mean Std Dev Minimum Maximum P-value
D3 54 747778 9.6048 52 84
D4 54 66.963 9.6465 48 77 <0.0001
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