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Effect of thread design, trabecular density, and cortical thickness on the pri-
mary stability of implant

Ki Hyun, Min-suk Kim', Young-kak Kim, Suk-hyun Hwang, Jae-man Kim, Cong Zhou', Yeon-jo Choi?,
Sang-ho Jun, Jae-jun Ryu?, Jong-jin Kown

Division of Oral and Maxillofacial Surgery, Department of Dentistry, Korea University Anam Hospital, 'Graduate School of
Clinical Dentistry, Korea University, *Division of Prosthodontics, Department of Dentistry, Korea University Anam Hospital,
Medical Center, Seoul, Korea

Purpose: The purpose of study was to analyze the influence on the implant design, density of cancellous bone and thickness of cortical
bone to the implant primary stability.

Materials and Methods: A total of 144 implants (4.0 x 10 mm) were installed in 24 artificial bones. Implants were divided into 3 groups.
Artificial bones were divided into 4 groups.

Results: There was statistical significance among ITV, I1SQ, PTV (p <0.05). Element that effects to primary stability, D3 bone has been
above D4 bone. Primary stability has been influenced according to existence of cortical bone and has shown a great level as cortical
bone is 2 mm. The B implant has shown the highest primary stability level among the three types of Implants: macro thread > double
micro, macro and micro thread > macro and micro thread. The degrees of the factors affecting primary stability: implant fixture > cortical
bone > cancellous bone type.

Conclusions: There has been a close correlation among the results of three stability measuring devices (ITV, ISQ, PTV). The fixture types
of Implant have been the biggest influences to primary stability among all the factors. (JOURNAL OF DENTAL IMPLANT RESEARCH
2013;32(1):11-16)
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D3 2 mm cortical bone 671, D4 2 mm cortical bone 67,
D3 0 mm cortical bone 67], D4 O0mm cortical bone 67[2]
= 24719] artificial bone2 =[S} (Fig. 1) A& AHEH
USTUEE &% 4.0 mm, Z°] 10 mme] F 144742] JSTHET}
ASEIRIT, M Jlel DB 0 UHiglet) 2t 18] JERE

£ 4871t 2F 12 micro thread, macro thread design®]

Fig. 1. Artificial bone (Sawbones, Pacific Research Laboratories,
Washington, USA).

Fig. 2. A implant (N co., Seoul, Korea).
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(1) A& E3(Insertion Torque Value): KaVo® Qmgte
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(2) Periotest™: Periotest®™ (Siemens AG, Germany) 442
£ Ko} S R0 G WHARIS) K]S ol §310] ShgAS e
202, FAEPTVE —8 (£ SRE)IN 450 (52 SE) 71
BN PTVI}+310) 39 294 2 23 913, —goz 1Y
2R} RS 23t YR o] Fo] 2 0|20 STk

(3) Implant Stability Quotient: XI5 EM(RFA)S
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HRE Mgt £A611en, SXIFMS gi(Resonance Fre-
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Fig. 3. B implant (N co., Seoul, Korea).

Double micro thread
T Micro thread
5.

Macro thread
. 1.

Fig. 4. C implant (C co., Seoul, Korea).
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Fig. 5. Pearson correlation coefficient (ITV, ISQ, PTV).
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cancellous bone
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Fig. 6. ITV value influenced by density of cancellous bone
(p<0.0001) (Estimated value form the sample).

Fig. 7. ITV value influenced by density of thickness of cortical
bone (p<0.0001).

ITV value influenced by implant
design
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Fig. 8. ITV value influenced by implant design (p<0.0001).
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Fig. 9. ISQ value influenced by density of cancellous bone (p
<0.0001).

Fig. 12. PTV value influenced by density of cancellous bone (p
<0.0001).
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Fig. 10. I1SQ value influenced by thickness of cortical bone (p
<0.0001).
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Fig. 13. PTV value influenced by thickness of cortical bone (p
<0.0001).
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Fig. 11. ISQ value influenced by implant design (p <0.0001).
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Fig. 14. PTV value influenced by implant design (p<0.0001).
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