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Fig. 1. Osstell™ LCD graphical display.

75mm, Z°] 10mme 714 AA4¥
(machined) &4 ElElE (gradell) A=Z-% (self-
tapping) YZHE 1178 A (Neoplant®, Neobiotek,
Seoul, Korea) 1574 & AH&-819t},

3) 3R Fog F A=A

FHA i 2 FAEE Osstell™(Integration
Diagnostics Ltd., Goteborg, Sweden)2 AH8-5}5
t}. Osstell™ AR} AZHE 1A FFolA =3
Vs EAAFA (Type F1 1L5)E A8t 2145
Ak (Fig. 1, 2).

Fig. 2. Transducer (Type F1 L5).
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Fig. 8. After simulation of bone defect with wax, the
implant was fixed to the dental surveyor and
embedded into self-curing clear resin in the mold.

Table I. Experimental group

Experimental group

Defect  Exposed Defect
Group N angle(’)  thread size

1 15 90 1 90x1
2 15 180 1 1801
3 15 270 1 270x1
4 15 360 1 360x1
5 15 90 3 90x%3
6 15 180 3 180%3
7 15 270 3 2703
8 15 360 3 360%3
9 15 90 5 90x5
10 15 180 5 1805
11 15 270 5 270%5
12 15 360 5 360%5

180° defect

90 ° defect

270° defect

360° defect

Fig. 4. Schematic diagram of measurement directions and simulated bony defects.
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EHEE Huolofo] FAIZ 4 e EAA
A ZL(positioning jig)dl 4 APE FAete] =&

ol 1ir
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(Modehng wax®, Kim' s International, Inc.) 2
2 597 ”‘*77}%] 25 Gk gxle] el
TN £ d2E AAT 2N 7 2FE AY}
Aok Z etk A8 A F= 1542 sHth
(Table I).
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E Alolof] Fo] AR ¥EE FA) 30ES
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i r—{m yo o i e

3) 33 T 54

Azd AH °l] ERaFA Y 24 (vertical
beam) < A3l 9= Zt=rjc} HX]& &3
23 Fig. 4). °| 2R 7t #oltk 4 Eko R &
ot 2 2 §F9o wet EAAFAY FH 3
gkl 93 1SQ A9 Afol7} UeA] Folr gttt
U5 AJHA A 2 Fag FHA olF HZ(dou-
ble peak) 7} Vet 7% Aol A A3ttt

gk Z} Fojrkel 1SQ Ao Aol st
aﬂ%’&%ﬁ. (one-way ANOVA) 2. & Lol
ek =Y & A Are EANaFAL

3 o] A EAHEA (two-way ANOVA)
& At on, Schéffe B2 AME AAsIH
FTo 2 APt BAH &

it
o
o filo
2
rﬁL
e

I. 917 A4

WETe] B 4 W S8R7t 44 85.8
+1.0,86.7+1.1, 86.2+1.2, 86.7+1 42 A¥F
o ¥]3) 22 1SQ FHE Yo, 5 thread-360°
9 127A 71.1+1.5, 70.9+1.0, 70.9%£1.0,
709+ 1.02 7 w2 18Q X2 EHTHTable D).

oldEAHEA AT &5 99 AV wa}t FAA
o2 {9 & 2ol & R,

Schéffe§ &2 AF- 4% -& A3 A7}, 3 thread-
90°, 5 thread-90", 1 thread-270° ¥ 7t £A44
o2 {3 Aol & VehliA] ek3ken, 1 thread-
270° ¢} 1 thread-360° & 7tell <l g #}e] 7k I
t}. 1 thread-360" ¢} 3 thread-180", 5 thread-180°
T bl fof @ ate] 7t glled, 5 thread-180° 9} 5

Table II. The mean £ SD of I1SQ values in each group

Group 0 degree 90 degree 180 degree 270 degree
Control 85.8+1.01 86.7+1.12 86.2+1.17 86.7+1.35
1(1thread-90") 86.7+1.96 84.5+£1.71 84.4+17 84.4+1.35
2(1thread-180") 82.3+2.32 82.5+2.22 82.7+1.96 82.9+2.19
3(1thread-270") 81.0+1.46 80.2+1.42 80.5+1.59 80.3+1.59
4(1thread-360°) 79.3+1.28 79.3+1.62 79.0+1.37 79.2+1.57
5(3thread-90°) 81.3+2.16 80.9+2.78 80.5+2.42 80.6+2.13
6(3thread-180") 79.4+14 78.8+1.38 78.5+0.88 77.312.5

7(3thread-270") 77.0+1.2 76.0+1.26 76.5+1.02 75.6+1.06
8(3thread-360") 73.3x1.54 73.0*+1.6 73.4+1.62 73.0+1.51
9(5thread-90°) 80.9x2.22 81.2+2.26 80.3+2.19 80.4+2.06
10(5thread-180°) 79.0£2.04 77.9€1.77 78.0+1.79 77.7+1.44
11(5thread-270") 76.8+1.93 77.1+2.6 76.9+1.88 77.6+2.19
12(5thread-360°) 71.1£1.49 70.9+£0.96 70.9+1.02 70.9+1.03

(P(.05)



Table III. The result of Scheffe test of ISQ value according to bone defects

Groups N

Subset for alpha=.05

1 2 3 4 5
12 60 70.9333
8 60 73.9667
7 60 76.8833
11 60 77.0667
10 60 78.1667 78.1667
6 60 78.8187
4 60 79.2000 79.2000
3 60 80.5000
9 60
5 60
2 60
1 60
control 60
sig 1.000 1.000 178 563 161
Groups N - Su];)set for alpha .058 5
12 60
8 60
7 60
11 60
10 60
6 60
4 60
3 60 80.5000
9 60 80.7167
5 60 80.8333
2 60 82.6000
1 60 84.4333
control 60 86.3500
sig 1.000 1.000 1.000 1.000
thread-270", 3 thread-270° # 3ol fl% Aol - 7 $AH R 28 YA BE W
Holx] oFrtH(P).05, Table III). & Tojct EAX 90", 180°, 279, 360° 2719] AZTHE wZo) u}
T8 24 Wl ME 2 il Holx] gt 2lA] Z} YAREY] 228 F7IAA #FE AdFe
(Fig. 5). S| QEAEN A7 EdAFNS 23 0 Zold] g 7S vmaldch. B 3 WA Al

Foll BAR LR 72l Hol7t G 21HP=061),
599 2ol EARC $2l AolE 1Y
THP=.000).

=
==

491

Aol A MR Aoz F71 Al BAH R &
o8 18Q A9 A7t UATHIX .05, Figs. 6~9
2 Table I11).



as

w0 dvores
o doaree

e 100 800100
—e—27nasres

1sQ

90

85

80

75

70

65

‘\&

—0-0 degree
—o-90 degree
-4 180 degree
—+—270 degree

1 thread-90°

3 thread-90°

5 thread-90°

Fig. 6. The ISQ values according to thread expo-
sure (90° defect).

Fig. 5. The means of ISQ values in each group.
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Fig. 8. The ISQ values according to thread expo-
sure (270° defect).

Fig. 7. The ISQ values according to thread expo-
sure(180° defect).
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Fig. 10. The ISQ values according to defect angle
(1 thread).

Fig. 9. The ISQ values according to thread expo—
sure (360° defect).
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Fig. 11. The ISQ values according to defect angle
(3 thread).

Fig. 12, The ISQ values according to defect angle
(5 thread).

Table IV. The results of two-way ANOVA with defect size and direction of measurement

Source DF Sum of squares  Mean square F value P value

Measurement direction 3 25.026 8.342 2.763 .041

Defect size 12 12211.733 1017.644 337.095 .000

Measurement direction 36 302.041 8.390 2.779 000
efect size

Error 728 2197.733 3.019

Corrected total 799 14736.533
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b eE WA E S7MA 15Q FAE v 2
o, BT v 27t 71 uhet 1SQ Al E
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AP oY EAZCR F2o3 2jo]E Ho] ok
tH(P ».05, Figs. 10~12 2 Table III).
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ABSTRACT

A COMPARATIVE ANALYSIS WITH RESONANCE FREQUENCY
ACCORDING TO VARIOUS SIMULATED BONE DEFECTS

Sang-Mi Kim, D.D.S., Chan-Jin Park, D.D.S., Ph.D., Yang-Jin Yi, D.D.S., Ph.D.,
Beom-Seok Chang*, D.D.S., Ph.D., Lee-Ra Cho, D.D.S., Ph.D.

Department of Prosthodontics, * Department of Periodontology,
Research Institue of Oral Science, College of Dentistry, Kangnung National University

Purpose: Resonance frequency analysis (RFA), a non-invasive technique for the clinical mea-
surement of implant stability, was investigated. Peri-implant bony defect may contribute to implant
failure. This in vitro study evaluated the resonance frequencies according to various bony defects
and determined whether the directional bone defect can affect the value of frequency analysis.

Material and Method: Fifteen 3.75 mm in diameter and 10 mm in length, machined self-
tapping implant fixture were used. Twelve types of bone defects that have different horizontal and
vertical dimensions were simulated. Embedded implants were attached to the dental surveyor. .
Then, the transducer was connected with the implant fixture and the ISQ value was measured
at four different directions. Two-way analysis of variance and post hoc Scheffe’ test were performed
at the 95% significance level.

Results: The control group showed the highest ISQ value and 5 thread-360° group had the low-
est one. As the vertical exposure of implants in each angle was increased, the ISQ value was decreased.
Although the horizontal exposure in each thread was increased, the ISQ value was not signifi-
cantly decreased.

Conclusion: Although the simulated defect type was different from each other, the ISQ val-
ue was similar among groups.

Key words : Bone defect, Implant stability, Measurement direction, Resonance frequency analysis
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