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SUMMARY 
The aim of this study was to evaluate the effects of cancellous 
bone density and cortical bone thickness in the primary 
implant stability. We also assessed the insertion torque of 
abutment whether to compensate for the poor bone condition 
of the patients in primary implant stability improved or not. In 
results, there was lower implant stability in thinner cortical 
bone and lower density of cancellous bone. Insertion torque of 
abutment would not significantly affect the primary implant 
stability in all species. 
 
INTRODUCTION 
The application of dental implants is to replace the root 
portion of natural teeth which are missing from the mouth and 
allow people to be able to chew well and feel comfortable. 
Although high survival rates have been reported for dental 
implantation, there are still many failure cases especially in 
posterior maxilla which has been related to bone 
characteristics and surgical technique. [1-4] 
 
The host bone condition such as the cortical bone quantity and 
the trabecular bone density significantly influence implant 
success. Furthermore, primary implant stability is one of the 
important factors of implant success.  
 
This study paid attention to the interaction between dental 
instrument and bone density and bone quantity. The following 
two main objectives are: (1) the effects of cancellous bone 
density and cortical bone thickness in primary implant 
stability (3) Could the insertion torque of abutment 
compensate for the poor bone condition of the patients in 
primary implant stability improved?  
 
METHODS 
The cellular rigid polyurethane block models of artificial bone 
(Sawbones○R ) were used as an alternative for three different 
densities of cancellous bone and three kind thickness of 
cortical bone (Table 1) [5-6]. 
 
All bone blocks were prepared with a gentle implant surgical 
procedure using dental drills at a rotational speed of 800 rpm. 
The size and shape as well as the drill path were evaluated 
with high resolution micro-CT scanner (Skyscan1076, 
Belgium).A MATLAB program was used for the evaluation of 
the digital CT images. 
 

Straight, machined surface and screw-shaped dental implants 
measured 14mm in length and 3.5mm in diameter were 
inserted into pilot drill holes. After placing the implants, a 
resonance frequency analyzer (Implomates○R ) were used to 
measure resonance frequency for bone-to–implant interface 
stability [7].All species were all measured three times and 
summarized as average and standard deviation values.  
 
RESULTS AND DISCUSSION 
The correlation between bone density, bone quantity and 
insertion torque of abutment in primary implant stability is 
show in Table 2. (Table 2) Insertion torque of abutment would 
not significantly affect the primary implant stability in all 
species. The effect of bone density and bone quantity in 
primary implant stability is show in Figure 1and Table 2 
(Figue1 and Table 2).It have the influence on primary implant 
stability in the quantity of cortical bone. The thicker bone had 
higher resonance frequency represented higher implant 
stability. The higher bone density had higher implant stability, 
too. 
 

 
 
Figure 1:  The effect of bone density and bone quantity in 
primary implant stability. Each bar was all measured three 
times and summarized as average in different insertion torque 
of abutment,5,5,10,10and 5,respectively.  
 
CONCLUSIONS 
Resonance frequency is varied significantly with the density 
of cancellous bone and thickness of cortical bone. In general, a 
thicker cortical bone and higher density of cancellous bone 
produced higher resonance frequency showed higher primary 
implant stability. Insertion torque of abutment would not 
affect the primary implant stability. Therefore, there are needs 



of more careful surgical plans for poor bone condition patients 
to avoid decreasing the success rates of dental implants.  
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Table 1: Codes of artificial bone groups include cancellous bone and cortical bone. 

Code of  
Artificial Bone  

Cancellous Bone Density(g/cc) 
0.12 0.16 0.20 0.32 

Cortical Bone 
Thickness(mm) 

1 1-12 1-16 1-20 1-32 
2 2-12 2-16 2-20 2-32 
3 3-12 3-16 3-20 3-32 

 
  
Table 2: The correlation between bone density, bone quantity and insertion torque of abutment in primary implant stability. 

Resonance Frequency  
(KHz) 

Code of Artificial Bone 
1-12 1-16 1-20 1-32 2-12 2-16 2-20 2-32 3-12 3-16 3-20 3-32 

Insertion  
torque  
of 
Abutment  
(Ncm) 
  

5-1 mean 3.85 5.85 9.88 9.69 5.00 12.58 13.53 11.15 8.65 8.85 10.15 12.69 
SD 0.00 0.05 0.03 0.14 0.00 0.03 0.03 0.00 0.00 0.00 0.00 0.02 

5-2 mean 3.93 5.83 9.95 9.65 5.00 12.60 13.60 10.90 8.65 8.80 10.15 12.70 
SD 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10-1 mean 4.05 5.88 9.93 10.15 5.25 12.60 13.60 12.40 8.70 8.87 10.20 12.76 
SD 0.00 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.09 

10-2 mean 4.05 5.88 9.99 10.15 5.30 12.57 13.60 12.45 8.70 8.90 10.25 12.84 
SD 0.00 0.03 0.03 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.02 

5-3 mean 4.05 5.85 9.92 9.95 5.20 12.60 13.55 12.20 8.67 8.85 10.15 12.68 
SD 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.03 

total mean 3.986 5.858 9.934 9.918 5.15 12.59 13.576 11.82 8.674 8.854 10.18 12.734 
 


