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Changes of stability and peri-implant bone formation of double-micro-
threaded implants with respect to drilling techniques

Yeon-Jo Choi, Myung-Yoon Kim', Sang-Yoon Lee, Min-Soo Kwon?, Jong-Jin Kwon?

Division of Prosthodontics, Department of Dentistry, Anam Hospital, Korea University Medical Center, 'Kim’s Dental Clinic,
’Korea University Implant Research Center, *Division of Oral and Maxillofacial Surgery, Department of Dentistry, Anam Hospital,
Korea University Medical Center, Seoul, Korea

Purpose: The aim of the present animal study was to evaluate the changes of stability and peri-implant bone formation of double-micro-
threaded implants with respect to 6 different drilling techniques.

Materials and Methods: Mandibular 2nd, 3rd, and 4th premolars were extracted bilaterally in 12 mongrel dogs. After one month healing,
total 60 double-microthreaded implants were installed using 6 different drilling techniques and divided into 6 groups depending on the
techniques used. One, two, three, and four weeks later the animals were sacrificed. Insertion torque value (ITV) was measured at the
time of implant installation, and implant stability quotient (ISQ) was measured at the time of installation and animal sacrifice. Implant
installation sites were prepared for histomorphometric analysis. Bone area (BA) and bone to implant contact (BIC) ratio were evaluated.

Results: There were statistically significant differences for ITV with respect to the drilling techniques used, but all ITV were greater than
30 Ncm. 1SQ decreased during the first two weeks after installation, and then it started to increase for all groups. BIC values showed
statistically significant differences between all groups up to 3rd week after installation, but no difference found at 4th week.

Conclusion: The primary stability of an implant can be affected by undersized drilling techniques used to some extent until the secondary
stability provided by newly formed bone plays a fundamental role for the stability of an implant during early phase of osseointegration.
(JOURNAL OF DENTAL IMPLANT RESEARCH 2012;31(2):38-43)
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Fig. 1. Cotec implant.
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Table 1. Guide to implant protocol as ISQ value (implant stability
quotient).

ISQ value Guide
>60 One step protocol or immediate loading
45~60 Two step protocol
<45 Change with the wider implant fixture
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Fig. 2. Insertion torque value of each drilling type at installation
time.

Table 2. Statistics from insertion torque value of each drilling
type at installation time.

Group Mean SD
D1 40.1 10.98
D2 41.9 7.02
D3 43.9 6.49
D4 46.6 6.57
D5 49.0 3.48
D6 46.5 4.58
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Fig. 3. Implant stability quotient (ISQ, RFA) value at sacrifice time.



Choi Y}, et al: Effect of drilling techniques on implant stability and bone formation 41

2-way ANOVA £A{25} A2iAlet 8¢ RFAS] A0S

Al
Z2UA2 P2 1 Drill 2912

o
aT T
<0.689) Week 221%10] L oJst ook = A= HIt(p
<0.000). Bonferroni #¥iof| o3t Al YL 138} 3, 45374,
ole ¢F 2 oItk
=2 =2 T M

Fo 3, 47 BAROR $of3t AolS BY
z, o= Ale] 5832 YEAE :

I
= = Oo=21v
o 9SS AR

U 129 %2 =5 U W32 B (Fig. 4) LRIUALY 3¢
3FTA] 2 o] FIRITt 4F0A 2 glo] Boj o], DiMuA}
o] #9E 357 2 o] PRSI} 45N iRl FH0]
t}. o] drilling type®] 48#¢lo] Aol XU BAJt 5716}
o USHUET} YHoR HE BAoFEL

BAS] JiHIZ 21t AN o] Week, Drill 2211 Week*
Drill, Week*Thread type 7t B3 x80] p<0.05 $FIN {9
St %S DX 212 UGt p>0.000, 0.000, 0.015,
0.021). ©]2 Bonferroni teste]] oJof| Al HAJHEH 1, 2, 3372t
47710 EANOR SoJ8t Ko7} 41 (p<0.043, 0.000, 0.001)

2 o 3 glon, 4%vo] T2 YUY 43S ¥ 4 9k Dril

Table 3. Descriptive statistics from the difference of RFA at
installation and RFA at sacrifice time (RFAI-RFAS).

Week Drill type Mean SD
1 week 1 6.4000 8.32466
2 7.2000 7.62889
3 10.6000 11.52389
4 10.4000 3.28634
5 10.8000 4.14729
6 10.7320 3.86713
2 week 1 19.6000 8.14248
2 4.2000 19.46022
3 5.2000 16.58915
4 7.4667 8.55570
5 7.2000 10.44988
6 0.6000 12.52198
3 week 1 —5.2000 2.77489
2 —2.8000 2.38747
3 —4.6000 5.41295
4 0.2000 3.89872
5 0.2000 3.11448
6 —1.6000 5.89915
4 week 1 —0.9340 6.06553
2 —3.4660 3.89932
3 —2.4007 5.12764
4 —3.56327 3.29601
5 —3.6000 4.09878
6 —3.4000 4.92950

type02 = 0 473} 12, 2, 32 2l Ao} ool Uekd
]

Fig. 4. The value of bone area ratio of each drilling type after
implant in thread and microthread.

Fig. 5. The value of bone-to-implant contact ratio of each drilling
type after implant in thread and microthread.
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