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1. Meixz
2 4ye) AR AR /AE B 2k

(1) 23As

1. Branemark fixture replica(DCC 084,
Biocare, Sweden)

2. Branemark abutment replica(DCA 175, Nobel
Biocare, Sweden)

3. Branemark gold cylinder(DCA 073,
Biocare, Sweden)

4. Branemark guide pin(DCA 096, Nobel Biocare,
Sweden)

5. Branemark impression coping, squared(DCC 026,
Nobel Biocare, Sweden)

6. Branemark impression coping, single-tooth(DCA
099, Nobel Biocare, Sweden)

7. Branemark gold screw, slot { DCA 075,
Nobel Biocare, Sweden )

8. Type III gold(Dong Myung 72, Woori Dong
Myung Co. Korea)

9. Polyvinyl siloxane(Extrude, Kerr, Germany)

10. Dental stone(Crystal Rock, MG, Japan)

11, Perforated aluminium tray(Osung Co, Korea)

Nobel

Nobel

(2) 48717

1. Strain gauge(Type KFG-1-120-D16-23, Kyowa
electric Co, Japan)

2. Torque controller(DEA 020, Nobel Biocare,
Sweden)

3. Al 1600 strain measurement system(CAS Co,

663 -

© B

Korea)

H FeH

A
3 AEyd

19

(1) FEF A%

73 375mme] YZEFWE FAHA FAHE(DCC
084, Nobel Biocare, Sweden) 4707} 2| ® 3} o

< AET % FEYS AR ciFg. 1), &
Zdl= 219 IAA FAFEC] HYPsA Ay 2
F AEE llmm 7HE02 2A3 7, dfFe e
Tl X3 IAA FAFES surveyorg AHE-
o] AFHE 7|FO0Z 15E 4F AAALEE
lmme] 2422 24sd F7elx JEAE
7t AR BPstA A AEE FS A
FAA FAIEL strain adhesive(CY-10, NMB,

Japan)oll 93] A=t

Fig. 1. Design of master cast

(2) & FEFZEY A%

7 Rl HAZANE 2, £ EF 3mm
standard abutment$} 3mm gold cylinderg AM-3}
G, AAZANAE A dmm, T4 3mm
standard abutment®} 3mm gold cylinderE AR23}
o 22mmx12mmxlmm®] F2& AeE Az
o o] A& Al 3% 5 (Dong Myung 72, Woori
Dong Myung Co, Korea) 22 FZ3l4t}h €4
&9 F%l strain gaugeE &3 A7 10mm

7% miEdoh AW AF HESE
& &4 G dAntAle] HEYH(DCB 092,

Nobel Biocare, Sweden) & A8t

i3



(Ot O)

Fig. 2. Diagram of strain measurement site of mas-
ter framework

(3) Y& A=
& 7HA] 222 ol Zhzt 1089 A

# 534 tH(Table 1).

1) Group 1:abutment impression

F 289 YT 2t 3mm standard
abutment® FAA FAHEC] 20Ncm o2 73}
2, BAREIAE A IAA frAibEeds 4mm
standard abutment$} F¥ ZAA FAEANE
3mm standard abutment& 20NemZ A2ty ¢
A4S AEsHATh

2) Group 2:fixture impression

Z B30 standard abutmentE 3SR ¥
THA $ARA AW ARe ASHYh

3) Group 3:combined impression

F 239 HyPzolMe T ZFZA AR
3mm standard abutmentE 20Necmo.2 #H&E}A7
AN E S IAA fAFES) 3mm standard
abutmentZ 20Ncm O 2 #A&ete] QAHS A 53}
p7a=2

4) IAA. FAES AN

ztzte] ¢4 A 5A] polyvinylsloxane impression
material(Extrude, Kerr, Germany)& AF§-8hed,
AH2FE oA} e ARE-3led putty-wash technique

(5) Strain gauge®) &
AZE ztzhe] F&FZE 259 strain gauge
(KFG- 1-120-D16-23, Kyowa, Japan)& FSH5-$]

ol BRNATHFE 2). 8% TREY EUE

#200 AXZ uldlal strain adhesive(CY-10,
NMB, Japan) & AHE-3te] #23t Sl

Strain gauge®] Al 18 gauge?] TEIXE W
02 LALLM, strain gaugest FAF-E HT
7] 18l 2L AUk X £ F& F2EY
A& s AANNL Y F2 %‘%"ﬂ 3
B0 2 strain gauge® -2 th(Fig.

(6) &4
2298 10° strain7tA] &F o] 7153 Al 1600

(CAS Co, Korea) & A3t H(Fig. 7). 24 &9
BN F& F+2ES F W o83 10Nem
o2 A H 103 43 PC’% oo SHYS
=239 HFig. 6). 2ZM 3RS SR8
A8l w R x=719 i A 028 4% &
torque oontroller(DEA 020, Nobel Biocare, Sweden)
g o) &3tq = £% 10Nem 9 322 1
AME Zo 5’_236}%5}(F1g. 5). HAHE RS
ztz} 23] FAs X, Y& FaFaE FIAHT
(Table 3).

Table 1. Experimental groups and number of specimens

Parallel Group Angulated Group
Group Mesurement Measurement Subtotal | Total
X-axis Y -axis X-axis Y -axis
Abutment Impression 10 10 10 10 40
Fixture Impression 10 10 10 10 40 120
Combined Impression 10 10 10 10 40
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(1) BAA

2 =89 FAAEE AT SPSS V502 for
Win(SPSS Inc,USA)g A&ttt zk #74
strain %ol W2 Bl = ANOVA test, one-way
ANOVA testE Al8)3}% T, strain®] B29)x] ub
gol| w2} strain k2] W 8= independent t-testS
95% FAFFLZ Algste ASsA

B AZNA 71 g dERES] AY 7
T wal A3 strain valuee Table 29} 7t}
5739 strain ol 0ol 7MHEFE F& 7FXE
o] 7FAE straino] A& YebITh £ &4

9 strin Ro(Y AYE F& PRI 42
2 (12 A9 3% FRBO| AL VL 9)

T
o
L

lo

Lo

o}
A9 HF#H XFURE Table 357 2
oA, AT o R whE Qg
o] AL mE FAHY FI4E
=35}7] $sted A3 ANOVA test 43
Table 49} Zth.

F 2o AT A2 o Fof] wE QA
< EAHA 94 S, SEREY AY
Zte o] wal strain valued] BEFS v HTHp(
0.05).

Table 5= 7} Ad79 X& FFA SEEY
one-way ANOVA testdz}o] ¥, 2} AT £-9
dol fles Bl

Table 6& Z+ AP Y& Wkl A] SEH3hol
3} one-way ANOVA test 207, z} AYF
Zholl f+940] A= BATh

>

fricc)
ity

-

(L

Y

z

wH g
% or
i

e
ml

rir

Table 2. Frequencies of the strain gauge measurements in each group(absolute values in microstrains)

N Group 1 Group 2 Group 3
Px Py Ax Ay Px Py Ax Ay Px Py Ax | Ay
11280 | -735 | -2110 | 160 | 795 | -190 | -2150 | 165 | 1900 |-375 |-3175 | 935
2 | 1560 | -575 {-2055 | 375 | 1600 | -720 | -3265 | 695 |1690 | -25.0 |-3025 | 835
3 | 1545 | -590 | -2430 | 290 | 1000 | -285 | -2945 | 270 895 | -840 (-2430 | 770
4 | 1400 | -530 | -2395 | 265 | 1440 -15 | -2235 55 970 | -665 {-177.0 | 805
51280 | -560 | -2390 | 620 | 835 -25 | -2350 | 350 | 1555 |-265 [-1855 | 325
6 | 1445 | -425 | -2160 | 400 | 2000 | -925 | -3955 | 715 |1185|-975 |-2125 | 475
7 | 1330 | -580 | -1660 | 155 | 2030 | -835 | -2935 | 190 {2090 |-155 |-233.0 | 81.0
8 | 1255 | -655 | -1275 | 405 | 1545 | -660 | -2845 | 695 93.0 | -145 {-2030 | 905
9 | 1245 | -500 | -1480 | 725 | 450 | -405 | -1415 70 985 | -975 |-2500 | 96.0
10 | 1330 | -495 | -1680 | 480 | 935 -45 | 1535 | 330 |1330|-89.0 |-1810 | 350
Table 3. Means and(standard deviations) for all measurements
Strain Value
Group n
Px Py Ax Ay
136,70 -56.45 -196.35 38.75
Group 1 10
(£1161) (£868) (£41.29) (£1848)
126 50 -41.05 -225.60 35.35
Group 2 10
(£53.70) (£35.05) (£15013) (£2588%)
13530 -55.35 -230.50 71,
Group 3 10 305 L70
(+4341) (+34.89) (+4911) (+24.08)
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Table 4. Results of ANOVA test(unit:pstrain)

Source of Variation | Sum of Square DF Mean Square F Sig. of F
Main Effects 1033971442 3 344657147 21,646 000
IMP 10851.025 2 5425512 341 712
PLANE 1023120417 1 1023120417 64.258 000
2-Way Interactions 15149758 2 7574879 A76 622
IMP PLANE 15149758 2 7574879 476 622
Explained 1049121.200 5 209824.240 13178 000
Residual 3725778.200 234 15922.129
Total 4774899400 239 19978659
Table 5. Results of -one-way ANOVA test for strain value in X-axis direction
Source D. F. Sum of Square | Mean Square | F Ratio F Prob.
Between Groups 2 24835.8500 124179250 3447 7091
Within Groups 117 4214426.075 36020.7357
Total 119 4239261.925
Table 6. Results of one-way ANOVA test for sfrain value in Y-axis direction
Source D. F. Sum of Square | Mean Square | F Ratio F Prob.
Between Groups 2 5965.3500 2982.6750 8732 4203
Within Groups 117 399657.9750 3415.8801
Total 119 405623.3250
Table 7. Results of one-way ANOVA test for strain values of angulated implants
Source D. F. Sum of Square | Mean Square | F Ratio F Prob.
Btween Groups 2 25818.7167 12909.3583 5880 5571
Within Groups 117 1157211.925 9890.7002
Total 119 2594284.9667
Table 8. Results of one-way ANOVA test for strain values of parallel implants
Source D. F. Sum of Square { Mean Square | F Ratio F Prob,
Btween Groups 2 182.0667 91.0333 0092 9908
Within Groups 117 1157211.925 9890.7002
Total 119 1157393992

Table 9. Results of independent t-test for the strain values of angulated implants and parallel im-
plants(unit : gstrain)
Parallel(Mean£SD)
40.84+9862

P-Value
0.000

Angulated (Mean £SD)
-89.74+147.65

strain value
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Figure 3. Feature of master cast

Figure 4. Feature of master framework with strain gauge
Figure 5. Feature of the torque controller '
Figure 6, Feature of loading master framework of casts
Figure 7. Feature of strain measurement system AI 1600
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ABSTRACT

A COMPARISON OF ACCURACY BETWEEN FIXTURE IMPRESSION AND
ABUTMENT IMPRESSION FOR DENTAL IMPLANTS

Hyun-Sik Choi, Soon-Ho Yim*, In-Ho Cho

Department of Prosthodontics, School of Dentistry, Dankook University
Samsung Medical Center*

The purpose of this study was to compare the accuracy between fixture impression and abutment
impression using strain gauges, ,

The master model used in this study was a partially edentulous mandibular metal cast with two
fixture analogs on both sides. On the left, two fixture analogs were parallel, whereas right side, pos-
terior fixture analog exhibiting a 15-degree lingual inclination. From master cast, 10 impressions were
made for each of the three impression methods, The master frameworks was fabricated on the mas-
ter model, and two-element strain gauge was attached to a master framework,

The master framework was seated on each cast, and gold screws were tightened to 10 Nem us-
ing a torque controller. AI-1600 strain measurement system was used for strain measuring.

Impression methods studied were :

Group 1:abutment impression

Group 2:fixture impression

Group 3:combined impression

(anterior :fixture impression, posterior:abutment impression)

The results were as followed.

1. The strain values on X-axis and Y-axis according to the three impression methods showed no
significant difference,

2. The strain values on parallel and angulated groups according to the three impression methods
showed no significant difference,

3. The parallel group exhibited significantly higher accuracy in adaptation than angulated group for
all experimental groups (p<0.05).

In conclusion, it is considered that accuracy of implant prostheses is more affected by implant an-
gulation than impression methods.
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