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Fig. 1. Aluminum block for stabilizing bone spec-
imen.

Table I. Implant types used in this study

o, AET 12 AdF 29 F Al Zhzh 2004
% 4095 231t} Osstem Implant System-2
USII(straight), USIII(tapered) GSII(straight),
2] 31 SSlI(tapered, non-submerged)2] ¥l 7F4] 3
HE 27 10702 £H] stslom Ada 19 A
2 9] = Al 242 4004 F 80W 2 A3ttt

AET 1 F AAE D1 bone & hard bone &
2, 487 2 F AlALE D3 bone &2 soft bone &
7

ST AAl, Add 2 F A FJdFo] 5

ok ettt ey, ARt =dALEo Bl
Osteotomes AH8-3F 74 oo u}& Ag7]&e] ¥
F7F 9E AA D4 bone 4! D3 bone &2 735}

Fig. 2. Bone specimen fixed in aluminum block.

Implant type Number System Characteristics
Tapered hexplant(TH) 5 4.3%10 Oneplant tapered, submerged
Straight hexplant(SH) 5 4.3x10 Oneplant straight, submerged
UsS I 10 4.0x10 Osstem straight, submerged
US III 10 4.0x10 Osstem tapered, submerged
GSII 10 4.0x10 Osstem straight, submerged
SS 111 10 4.0x10 Osstem tapered, non-submerged




Fig. 3. Tapered(TH:left) and straight(SH:right) Fig. 4. SSIII, USII, USII, GSII in AVANA system.
implants in Oneplant system.

Table II. Surgical manual of Osstem Implant System
(USII, USIII, SSIII : D3 bone)
(1) guide drill, (2) ¢2.0 twist drill, (3) depth gauge, (4) parallel pin, (5) ¢2.0/3.0 pilot drill, (6) ¢ 3.0
twist drill, (7) ¢4.0 implant

USII : D1 bone)

)~(6)=(7) ¢ 3.3 marking drill, (8) countersink, (9) ¢4.0 tap drill, (10) ¢4.0 implant

USIII, SSIII : D1 bone)

1)~(6)=(7) shaping drill, (8) tapered drill (9) ¢4.0 implant

GSII : D3 bone)

1)~(6)=(7) ¢ 3.3 marking drill, (8) ¢4.0 implant

GSII : D1 bone)

1)~(6)=(7) ¢ 3.6 marking drill, (8) ¢ 3.8 step drill (9) ¢4.0 implant

(
(1
(
(
(
(
(
(

Table III. Surgical manual of Oneplant Implant System
(TH : soft bone)
(1) point drill, (2) ¢ 2.0 twist drill, (3) depth probe, (4) ¢ 3.3 step drill, (5) ¢4.3 implant
(TH : hard bone)
(1)~(4)=(5) ¢4.3 conical drill, (6) ¢4.3 tap drill, (7) ¢4.3 implant
(SH
(1

SH : soft bone)
)~(3)=(4) ¢2.0/3.0pilot drill, (5) ¢ 3.0 twist drill, (6) ¢4.3(4.1)implant
(SH : hard bone)
(1)~(3)=(4) 42.0/3.0 pilot drill, (5) ¢3.0 twist drill, (6) ¢ 3.5twist drill, (7) ¢4.1 cortical drill,
(8) ¢4.1 tap drill (9) ¢4.3(4.1) implant

Dol B AY4e ASHET 4YE 18 AE A¥% AU Y tapping® §F 23
ABE A D2 bone A=) AFSht A o4 & AZAE 35 A30] BAA F 57} 9]
o g} o) SFe wAFol e Bl dF  Dlbone 0= AFH UL e 4 9F
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Table IV. Mean ISQ values in the experimental group 1

Implant N Mean SD
SH 10 54.30 11.73
TH 10 58.83 7.52
GSII 10 64.83 8.88

SSIII 10 65.00 5.47

USII 10 57.70 5.89

USIII 10 60.30 9.45
Table V. Mean ISQ values in the experimental group 2

Implant N Mean SD
SH 10 53.73 9.38
TH 10 59.80 11.46
GSII 10 47.27 11.09

SSIII 10 50.63 11.85
usl 10 4517 9.65
USIII 10 55.97 11.72
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Table VI. Mean thickness of cortical bone in the experimental group 1

Implant N Mean SD
SH,TH 10 0.9 0.3
GSII,SSII, USIL USIIT 10 1.25 0.5
ik B
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Fig. 5. Mean ISQ values of Oneplant implants in
the experimental group 1.

Fig. 6. Mean [SQ values of Osstem implants in the
experimental group 1.
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Fig. 7. Mean ISQ values of Oneplant implants in
the experimental group 2.
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Fig. 8. Mean ISQ values of Osstem implants in the
experimental group 2.
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ABSTRACT

INFLUENCE OF IMPLANT FIXTURE DESIGN
ON IMPLANT PRIMARY STABILITY

Gap-Yong Oh, D.D.S., Sung-Hwa Park, D.D.S., Seok-Gyu Kim, D.D.S.

Department of Prosthodontics, Graduate School of Clinical Dental Science, The Catholic University of Korea

Statement of problem: Current tendencies of the implant macrodesign are tapered shapes
for improved primary stability, but there are lack of studies regarding the relationship between
the implant macrodesign and primary stability.

Purpose: The purpose is to investigate the effect of implant macrodesign on the implant pri-
mary stability by way of resonance frequency analysis in the bovine rib bones with different kinds
of quality.

Material and method: Fifty implants of 6 different kinds from two Korean implant systems
were used for the test. Bovine rib bones were cut into one hundred pieces with the length of 5 cm.
Among them forty pieces of rib bones with similar qualities were again selected. For the
experimental group 1, the thickness of cortical part was measured and 20 pieces of rib bones with
the mean thickness of 1.0mm were selected for implant placement. For the experimental
group 2, the cortical parts of the remaining 20 pieces of rib bones were totally removed and then
implants were placed on the pure cancellous bone according to the surgical manual. After place-
ment of all implants, the implant stability quotient(ISQ) was measured by three times, and its
statistical analysis was done.

Results: There are statistically significant differences in ISQ values among 4 different kinds
of Avana system implants in the experimental group 2. For the experimental group 1, Avana sys-
tem implants showed significantly different ISQ values, but when differences in the thickness of
cortical parts were statistically considered, did not show any significant differences in ISQ val-
ues. Among Oneplant system implants, there are no significant differences in ISQ values for the
experimental group 2 as well as for the experimental group 1.

Conclusion: Within the limits of this study, bone quality and implant design have some influ-
ences on the primary stability of implants. Especially in the bone of poor quality, tapered shape
of implants are more favorable for the primary stability of implants.

Key words : Implant macrodesign, Primary stability, Resonance frequency analysis, Implant stabili-
ty quotient(ISQ)
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