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Fig. 1. Artificial bone block (Sawbone®™) used in this experiment.

2) Implant fixture

9] =2+ E EImplantium®(Dentium, Seoul, Korea)-2- A}-8-3}91 11,
nonsubmerged T} 2}$1-S-Simpleline I1*(Dentium, Seoul, Korea; gingi-
val height 22 mm) = A} T}, 7+ 2oje} 107)4 A} 5] %
6071 <] A EHEE AHE-519] ThFig. 2).
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Fig. 2. Implant fixtures used in this experiment(A: Implantium®, B: Simpleline
1%, Dentium, Seoul, Korea).

Table 1. Average material properties (Sawbones®, Pacific Research Laboratories Inc, Vashon, Washington)

e Compressive Tensile Shear
o s Strength Modulus Strength Modulus Strength Modulus
MPa MPa MPa MPa MPa MPa
5% 0.08 0.6 16 1.0 32 0.59 7.1
10* 0.16 22 58 2.1 86 1.6 19
15% 0.24 49 123 3.7 173 2.8 33
20%* 032 8.4 210 5.6 284 43 49
25% 0.40 129 317 8.8 399 59 68
30* 0.48 18 445 12 592 7.6 87
40%* 0.64 31 759 19 1000 11 130
50% 0.80 48 1148 27 1469 16 178

*pef (pound per cubit feet), **Mpa(mega pascal)
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Fig. 3. Measurement of ISQ value using resornance frequency analysis.

Table 2. Implant used in this experiment (n = 60 implant)

3)BA 4

Ao A Dojzl BE A S| tel Haakat 25t
£ 3} a1 SPSS statistics ver 12.0 (SPSS Inc, Chicago, IL, USA)<- ©|
gale] BAa}T) A G E 7] 2] Zone-way ANOVA 2 A}
451 31, AF 7 %) © & Tukey HSD test® £ 511 tHe=.05).

1. AETE 2Z9| ¥istol| ME 1SQ
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o] A71e] Wzt Fol 47 38 mm, Zo] 10 mme} 27 4.8
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A 1SQ 7} 71 = Al el aL 9.8
7} @A YEhg oy A4 82 o
(Fig. 4, Table 3).

2. AEHE Zolof Hstof iE 1SQ

ISQe 5Y g 27 43mm Y ZHE | A Zo]of wpetr] Zo]
7FAARFE S e T A7 43 mm, Z o] mm Y ZTHE]
A 71 F2ISQE e o™ Zo] 2mm P ZHEAA] 7H
=2 £X) 2 B THP<001) (Fig. 5, Table 4).
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Fig. 4. 1SQ values (Mean + SD) depending upon implant diameter.

Table 3. Mean ISQ values of implant diameter

Type Size (mm) N Diameter (mm) ISQ (Mean + SD)
243 X 8 10 ?3.8 75.1 = 0.51
?43 x 10 10 ?43 742 +0.75
Submerged B43 X 12 10 348 74.7 £ 1.08
?38 x 10 10
?4.8 X 10 10

Non-submerged @43 % 10 10
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Fig. 5.1SQ values (Mean + SD) depending upon implant length.

Table 4. Mean ISQ values of implant length

Fig. 6. I1SQ values (Mean + SD) depending upon implant design.

Table 5. Mean ISQ values of implant design

Implant length (mm) ISQ (Mean + SD) Implant design ISQ (Mean + SD)
L8.0 722 + 0.95* submerged 742 £ 0.75 **
L10.0 742 £+ 0.75* non submerged 70.85 £ 1.68**
L12.0 774 + 1.79* **statistically significant (P<.05).

*statistically significant (P<.001).
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U3 H 443 mm)zk A o](10 mm)2] YZSTEA sub-
merged T] 2121 2] 1SQ7} non-submerged T] 2} ¥t} 4] VreRE T}
(P<05) (Fig. 6, Table 5).
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ORIGINAL ARTICLE

The influence of implant diameter, length and design changes

on implant stability quotient (ISQ) value in artificial bone

Jeong-Yol Lee, DDS, PhD, Won-Chang Lee, DDS, Min-Soo Kim, DDS, Jong-Eun Kim, DDS,MSD, Sang-Wan Shin*, DDS, PhD
Postgraduate School of Clinical Dentistry, Institute for Clinical Dental Research, Korea University, Seoul, Korea

Purpose: The purpose of this study is to ascertain the stability of the implant by comparing the effects of the change of implant diameter, length and design on implant stability
quotient. Materials and methods: To remove the variable due to the difference of bone quality, the uniform density (0.48 g/cm’®) Polyuretane foam blocks (Sawbones®, Pacific
Research Laboratories Inc, Vashon, Washington) were used. Implants (Implantium®, Dentium, Seoul, Korea) were placed with varying diameters (2 3.8, @ 4.3 and ¢ 4.8) and
length (8 mm, 10 mm and 12 mm), to assess the effect on implant stability index (ISQ). Also the influence of the design of the submerged and the non-submerged
(Simplelinell”®, Dentium, Seoul, Korea) on ISQ was evaluated. To exclude the influence of insertion torque, a total of 60 implants (n = 10) were placed with same torque to 35 N.
Using Osstell™ mentor (Integration Diagnostic AB, Sweden) ISQ values were recorded after measuring the resonant frequency, one-way ANOVA and Tukey HSD test results
were analyzed. (¢=0.05). Results: 1. The change of the diameter of the implant did not affect the ISQ (P>.05), but the increase of implant length increased the ISQ(P<.001).
2. The change in implant design were correlated with the ISQ, and the ISQ of submerged design was significantly higher than that of the non-submerged design(P<.05).
Conclusion: In order to increase implant stability, the longer implant is better to be selected, and on the same length of implant, submerged design is thought to be able to get
a higher ISQ than the non-submerged. (J Korean Acad Prosthodont 2012,50:292-8)
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