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71 A8 A5

£ d3ME YERE A2 2+ Nobel Biocarer}
9} Steri-Oss® Zﬂ%—% AH8-81%1 31, (Table 1) %“E‘é«]
A A5 A= ol% Q1A (Impregum F,
ESPE, USA)E A}%P“‘ on AY 23 Az =
%74 3 (Improved dental ‘stone, MG Crystal
Rock, Maruishi gypsum Co., Japan)E AH&-8}3ith.

U Ag 7+

PME abutment®} Q¢ 242 AR E torque
controller (DEA 020, Nobel Biocare, U.S.A.)E ]
43193, FrE Y A9 28 vlud e 3314 A
Z @0] 7 (3-D measuring microscope MF-1010TH,
Mitutoyo, Japan)& AH&-3l3 T}

Table 1. Implant components used in this study

Components Manufacturer |
Implant analog 2687, Nobel
3.8/4.5HL Biocare, U.S.A.
Transfer assembly, 2317, Nobel
open-tray 3.8/4.5HL Biocare, U.S.A.
Transfer assembly, 6158, Nobel

closed-tray 3.8/4.5HL
Thread timed
impression pin, closed-

Biocare, U.S.A.

Nobel Biocare,

tray 3.8/4.5HL USA.
PME abutment 2273, Nobel
3.8/4.5HL Biocare, U.S.A.
PME impression pin, 2118, Nobel
closed-tray Biocare, U.S.A.
PME impression 2117, Nobel

coping set Biocare, U.S.A.
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Fig. 1. Diagram of master cast.
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2 =g AL AZ

3749 %% #1974 (3-D measuring microscope
MF-1010TH, Mitutoyo, Japan)<
I} AR RGN Z A=E

232 2837 FIX?LOHH—E PME abutment,

ABTAAM e ANdF BAE

Fig. 2. 3D measuring microscope {MF-
1010TH, Mitutoyo, Japan).
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o|&3le] 13
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o) ojzlct.

7} Tmplant®] 713 2% hex tops 71802 4t
tor 117 12, 117 13, 13} 14 74e) A& =43}
Aok, FEHA 113 12 219 AglE D(1-2), 113
13 7ol Aele DA-3), 113} 14 2t Azl D(1-4)
2 Aoadnt. 48 2¥a 119 12 7 Agle
d(1-2), 117} 13 2+9] Al d(1-3), 113} 14 21e] A
gl d(14)2 Fosisnt ddness 5 e &
21 (error rate, ER) S AH&-31ith :

{D(n)-d(n)}
ER(n) = ——— X 100%

II. o+ &3

FRYTY AY BYolx] 7} AESHE 7te] At
235U} (Table 1) ol& 7t #9] Bl Asﬂ 9
A2 JeERiz, & ¥E ER(1-2), ER(1-3),
ER(1-4)& 77t A2k tt. (Table 11D

Table II. Distance(mm) of implants between impression methods

Group Fiz-D Group Fix-1 Group Fix-M Group Ab-D Group Ab-I Master cast
d(1-2) 7.490+0.456%  7418+0623  7.856+0.186  7.646+0.438 7.799+0.356 8.257
d(1-3) 13.994+0.626  13.856x0.638 14.360+0477 14.376+£0.691  14.185%£0.631 14.545
d(1-4) 2131910623  21.124+0538 2157840509 2142810626 21.578+0.513 21.257
*mean £ SD

Table III. Error rate(%) between impression methods

Group Fix-D Group Fix-1 Group Fix-M Group Ab-D Group Ab-1
ER(1-2) 9.370x5.374 10.746+6.584 4.86712.249 8.412+3.238 5.617+4.220
ER(1-3) 4.926+2.938 5.877+2.684 2.916+1.873 3.945+2.660 3.531+£3.543
ER(1-4) 2.490+1.347 2.264+1.060 2.285+1.59 2.430+1.692 2.372+1.474
Average 5.595+3.219 6.2951+2.548 3.35621.906 4,929+2.530 3.840+3.079

*mean *+ SD
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113} 12, 17 1399 Ael 22& ER(1-2), ER(1-
3olM e FIXTY 4F FIX-M¥, FIX-D¥, FIX-T
T o2 Uehgon AB7e A$ AB-IE, AB-D
79 £ME R (Fig. 3, 4) 23 A A A4S
A58 FIXTS ZAfdM e 2t o] & ea&

o] £AH

WHp<0.05) ABZ] 73

oS Bie
9 fol e Holx| ergt

£ 3 #Hel7t AR
o} (Table IV, V) H8 A& AFE-3 FIX-MT2
FolA 7HE A& 23t Bt

113 149 A8 2218 ER(1-4)9ME FIX-IZ,
FIX-M, AB-IZ, AB-DZ, FIX-D& £2.8 v

=
R T

Table IV. Analysis of variance table for comparison of level and method with respect to error rate(%)

Source of Sum of

Degree of

; Mean square F value P value
variance square freedom
ER(1-2) 92.639 1 92.639 4.387 0.042
LEVEL ER(1-3) 27.659 1 27.659 3.548 0.066
ER(1-4) 0.006 1 0.006 0.003 0.958
ER(1-2) 184.718 2 92.359 4.374 0.018
METHOD ER(1-3) 41.893 2 20.946 2.687 0.079
ER(1-4) 0.258 2 0.129 0.061 0.941
LEVEL * ER(1-2) 43.492 1 43.492 2.060 0.158
METHOD ER(1-3) 4.657 1 4.657 0.597 0.444
ER(1-4) 0.071 1 0.071 0.034 0.856

Table V. Analysis of variance table for comparison of method with respect to error rate{%)

Impression Sou.rcg of Sum of Degree of Mean F value P value
level variation square freedom square
fixture ER(1-2) 189.155 2 94.577 3.671 0.039
level METHOD  ER(1-3) 45,695 2 22.847 3.543 0.043
ER(1-4) 0.311 2 0.156 0.085 0.919
abutment, ER(1-2) 39.055 1 39.055 2.761 0.114
level METHOD  ER(1-3) 0.855 1 0.855 0.087 0.771
ER(1-4) 0.017 1 0.017 0.007 0.936
=
15_000_( 15.000~
< 10.000=
& & 5.000- |
5
0,000 .:modmed melhod
abutment level ) fixture level abutment level
Impression level Impression level
Fig. 3. Error rate on distance between I1 and I2. Fig. 4. Error rate on distance between I1 and I3.
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and 13.

B ARt Aotk

FE2 AF o] oA ] X e =
g Frygol "astd, FAW FrIE A
Qe FFe QFASEH TR 4Te @
T2 JZPE U} ASA AHEHE QAR E
Ze)olH At 27k FHE HE QAT 5
Ax]o] gir} 22 2 AQA Fejol ABAE A
gatlel, Zelolie draBel da Aol
Fon e AR, ¥ 27 24 BEE 7ML
glo} Aeialdn) @ e, Fejolde 2 g
Qste] & Fajel el A4 5 Edo] AA
Z oA e dalol Ao

A4 A5 wgel S Hluske WHeRE
EAH O 2 strain gaugeH I Azl SR 2gh &
2 Baol gy, B A 32k A% Al
o Aesd 12 12, 113 13, 11z 4 2l ARlE &

Jatgint 24 e A2 e AR E x, y
o2 2439 m, 243 %e JAAYZE Fiteto]
d(1-2). d(1-3), d(1-H) & Jehith. ZF A EHE
749 AgE ¢ 7 mm=E AR, bl N 4E
AEE oY BdEiTh 2 YZFAE A2
Ao g 713 wgEd Y28 hex top= AHE
gt} zhzre] =44 4(1-2), d(1-3), d(1-4)9] #ko]
ek 7,14, 21 mm= Aol7t Yu g 7} o vug
A aeS ALEEAT). wEbA, A&
ER(1-2). ER(1-3), ER(1-4) & Z+E 7Aadl
2} d(1-4)9] e 2E Hlael o BAARJA el

o
o e nfd



< vehhA] Zetioh. Barrett "= &% ASH S
A3tel 2 JEAR AL WelBE 23t
o B2 gﬁo]]}\i‘— 7t JZHEESE Hi 1:].__ o)

]
= 34 EH Tﬂ ﬂ’:‘ FAQ 2HE 45 5 4
Aolgt 7] e e} o104
B AgdM e #95H £35 U BT
Hlwaly] Aol xyEE 9%, 258 FEFeE Y
EhH‘}iD}. a éﬂr, 11?% 12, 1%} 13 7F A Z3Al
ov 113 14 3+ 7%?4 SR

AHE E‘ﬂ 7% Z x}Ol Eol e 178111011
A R L A48 FIX-ITE2 2 0.386 mme] Aol
7} WA, e 28 FIX-DE, AB-DT £0l3eH
FIX-Ma3 AB-TZ 0.027, 0.028 mmZ A2l #
ARl A2 Aol & BT FIX-DE# FIX-T2<]
= F835% 237 ¥ ZA YEgeH, FixM
. AB-DT, AB-IZ& 45 LAt o AA vt
Wtk &, 2 2] A Al A
53 ABT2 £ A 2xp7F 91t o glou 1 Apo
7} A7) gston nAA A A5 FIXTS +4
Z9] 927t F/VelE A A% extRY ER A4

l‘—L]oﬂ,

1 AS el 43 waw 2 sl o
2 9ee Mt A RaFT,

2 AgdiE Qs 942 Azen Y
oA 94 AT A4E FIXE, AojQFolA Q4
ASH 798 ABTOE BRolgt WYgd 2
e EAR Jul2 27 £9 BR(1-0)E A9 8t

WA Y 25 AddFd ddE A5
g ABTol o Attt AHME A5 Ao w
£ Aol7t Aot ZHH A Aozt B ARl

o, $AA fed 2 Bl °‘9}E‘r
A A5 el o & 2L
D, e B8 1T, ‘?15_33 R
7

oY o

(B do Ho

tlo o rif

i rir

o
> oX on o & lo

ﬂg
o
ol
ol
8 0 AL oty win

69

350 2Ry A28 Ao dadt.

A5e 73 }7}73 gst9om, ngA
7 7P AR gs. =
ol A Q1 H% ol o3 Apole BAAQ
frode BolA] ¥ttt o] Ade 7}%‘3“‘% g
2R ARLF EAES TN QA% &
A Wl AR A7l e ol dasieg A
A el A& 28 e AFHEG FA Seics 23
o] Ao} YX|ghcy #

a3y, H2o A7lE ¥y I gisiA e o}
2] A7} 52310}, Lorenzoni & Frialit-2°
Al2E]l-E AHEEH QIS capd] AMS frFol W
FEAHE vmstEtt. 1 A3 QS cape AMER

r_Q,oZ:r_‘_,_,

Y

Ate 2384 F& ZAfo Ha HE S| i
o, 53] FHFolA A paddvia gt
kA, QS capd] AHEe] FH A A

daAlda 2R, 2eivd, $3 Lo}

a3gte 2de 2 438 239 dAshd,
Lorenzongq AT G capd AHE Rl
e vz AEAQ AU - Hol=
YERA] @3t} B A3 e Q18 caps AHE-
o Ay e A AEAQ Ay Ay
LASAR R %““;F Eq
=7 Baskn o
237 AT EAE
A Yol Al Z“H"]"]ﬂ J/Pﬁ% ?l’b‘% cap
SoEA Bgstar, AAA oA YAE Y
o 2Yste JH F AREY HHE =2

Tu=

"“%4 P =ole A%

o ofo
=
K
(g o
P
ox
:E—i’,
4

(]
_&
o
ac)
2
A"
o,

e
1122
g,
2
o
s
offt
e
e
PN
o
ol
K
X
re
o
2
Jn
1.1
o



V.2 &

YZANE AN AEA] A AS 9=} AT A5
Wl w2 Jgxg vlwahr] st 4709 %
A BAEo] AP FRY S AF}HY. AP T
AFAE X} wel wat AN AHEE
o| 4% H(FIX-D), uA A UL o] 83
T (FIX-T), AN 9 HE o] &8 &
(FIX-M2), At el A 24y & o] 83 & (AB-
D), AL Fol A Y S o] &
2 FFsiac

o
ag
&
Al
o

AETE 47 gE A2 A5 L ol 88k,
nl2] AZE A Eglold EejolA AFAE A

3o APt RE 0l
o F 50709 2741 23 AFstct.
G

72 JEUE 2 A2 S 339 AS ArlRem =

AR, 1 2 LASE 45 WL, 2AT o
33 e A%E A,

L AREFAN QIE AST ABTol AN
VS ASE FIXTA )3l of we oA8E
uge

2 2FANA A4 ASE FIXTS A, ¥
TUYE 18T A /13 FEAect, 43

.
-

vl o]]

PR Ay

e ABTT_LO] FIXZEth

4. 9% 24HEE
A 7 AL eakes HAow,
B 2T 7P w3

FEE] FEAA A A5 AA

Wlo] ] 2 Q3L AT A

A AHYE 018 e 7t

15 Aol daglol &

A
2
§9 2RYE 2 + 45T AT,

L&s} FIX-MZ#& & & 5
/“70 2 4

P 2

_l

1. Adell R, Lekholm U, Rockler B, Branemark

70

PI. Ai15-year study of osseointegrated im-
plants in the treatment of the edentulous
jaw. Int J Oral Surg 1981;10:387-416.

2. Han ET, Kim YS, Kim CW. A comparative
analysis of the accuracy of implant im-
pression techniques by using strain gauge.
J Korean Academy of Prosthodontics
1995:33:539.

3. Burguete RL, Johns RB, King T, Patterson
EA. Tightening characteristics for screwed
joints in osseointegrated dental implants.
J Prosthet Dent 1994:71:592-599.

4. Misch CE. Contemporary implant dentistry,
Mosby Year Book, Inc, St. Louis 1993.

5. Zarb GA, Schmitt A. The longitudinal
clinical effectiveness of osseo-integrated den—
tal implants. The Tronto study. Part Il :
Problem and complications encountered. J
Prosthet Dent 1990;64:185.

6. Humphries RM, Yaman P, Bleom TJ. The
accuracy of implant master casts con-
structed from transfer impressions. Int J Oral
Macxillofac Implants 1990:5:331-336.

7. Rangert B, Jemt T, Jorneus L. Forces and
movements on Branemark implants. Int J
Oral Maxillofac Implants 1990:4:241-247.

8. Brdnemark PI, Zarb GA, Albrektsson T.
Tissue-Integrated Prostheses: Osseointe—
gration in Clinical Dentistry. Chicago,
Quintessence Publ Co 1985;117-128.

9. Branemark PI, Zarb GA, Albreksson T.
Tissue-integrated prostheses. Quintessence
publish Company 1990;233-240.

10. Sones AD. Complications with osseointe-
grated implants. J Prosthet Dent 1989:62:
581-585.

11. Barrett MG, de Rijk WG, Burgess JO. The
accuracy of six impression techniques for
osseointegrated implants. J Prosthodont
1993:2:75-82.

12. Assif D. Marshak B, Schmidt A. Accuracy



13.

14.

15.

16.

17.

18.

19.

20.

of implant impression techniques. Int J Oral
Maxillofac Implants 1996:11:216-22.
Carr AB. A comparison of impression
techniques for a five implant mandibular
model. Int J Oral Maxillofac Implants
1991:6:448-455.

Assif D, Fenton A, Zarb G, Schmitt A.
Comparative accuracy of implant impres-
sion procedures. Int J Periodont Rest
Dent 1992;12:113-121.

Phillips KM, Nicholls JI, Ma T, Rubenstein
J. The accuracy of three implant impres-
sion technique: A three-dimensional onal
analysis. Int J Oral Maxillofac Implant
1994:9:533-540.

Rodney J, Johansens R, Harris W.
Dimensional accuracy of two implant im-
pression copings. J Dent Res 1991:70:385.
Misch CE. Density of bone : Effect on
treatment plans, surgical approach, heal-
ing, and progressive loading. Int J Oral
Maxillofac Implants 1995:10:303-311.
Worthington P, Bolendef CL, Taylar TD.
The Swedish system of osseo-integrated im-
plants: problems and complications en-
countered during a 4-year trial period. Int
J Oral Maxillofac Implants 1987;77-84.
Sellers GC. Direct assembly framework for
osseointegrated implant prosthesis. J
Prosthet Dent 1989.62:662-668.
Clelland NL, Carr AB, Gilat A. Comparison
of strains transferred to a bone simulant
between as-cast and post-soldered im-
plant frameworks for a five-implant-sup-
ported fixed prosthesis. J Prosthodont
1996:5:193-200.

21.

22.

23.

24.

25.

26.

27.

28.

« verification casts compared with casts

29.

Jemt T. In vivo measurements of precision
fit involving implant-supported prostheses
in the edentulous jaw. Int J Oral Maxillofac
Implants 1996:11:151-8.

Henry PJ. An alternative method for the pro-
duction of accurate casts and occlusal
records in osseointegrated implant reha-
bilitation. J Prosthet Dent 1987:58:694-697.
Tautin FS. Impression making for os-
seointegrated denture. J Prosthet Dent
1985;54:250-251.

Liou AD, Nicholls JI, Yuodelils R, Brudvik
JS. Accuracy of replacing three tapered
transfer impression copings in two elas-
tomeric impression material. Int J Periodont
Rest Dent 1993:6:377-383.

Wee AG. Comparison of impression ma-
terials for direct multi-implant impressions.
J Prosthet Dent 2000:83:323-331.
Craig RG. Restorative Dental Materials. St
Louis, CV Mosby Co, 1989:293-346.
Spector M, Donovan TE, Nicholls JI. An
evaluation of impression techniques for os-
seointegrated implants.’J Prosthet Dent

1990:63:444-7.

Carr AB, Master J. The accuracy of implant

produced from a rigid transfer coping
technique. J Prosthet Dent 1996:5:248-52.
Lorenxoni M, Pertl C, Penkner K, Polansky
R, Sedaj B, Wegscheider WA. Comparison
of the transfer precision of three different
impression materials in combination with
transfer caps for the Frialit-2 system.
Journal of Oral Rehabilitation 2000:27:629-
638.

Reprint request to:

Jai-Bong Lee, D.D.S., M.S.D., Ph.D.
Department of Prosthodontics, Graduate School Seoul National University
28-1, Yeongun-dong, Chongno-gu, Seoul, 110-749, Korea

swallow@snu.ac.kr

71



ABSTRACT

EFFECT OF IMPRESSION TECHNIQUE ON THE ACCURACY
OF MASTER CAST FOR IMPLANT PROSTHESIS

Young-Oh Kim, D.D.S., Hong-So Yang, D.D.S,, Ph.D., Mong-Sook Vang, D.D.S., Ph.D.,
Sang-Won Park, D.D.S., Ph.D., Ha-Ok Park, D.D.S., Ph.D.,
Jai-Bong Lee, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, Graduate School, Chonnam National University
'Dept. of Prosthodontics, College of Dentistry, Seoul National University

Purpose: The purpose of this study was to compare the accuracy of master cast fabricated by
using different impression methods at the different impression levels.

Material and Method: The master model used in this study was resin block having four implant
analogs. Impression method studied were 1) direct method on fixture level (Group FIX-D), 2) Indirect
method on fixture level{Group FIX-1), 3) Modified indirect method on fixture level(Group
FIX-M), 4) Direct method on abutment level(Group AB-D) and 5) Indirect method on abutment
level(Group AB-I).

Each of the five groups took 10 impressions. Fifty impressions were made for master cast by using
Impregum F® impression material loaded on individual tray.

Three dimensional measuring microscope was used to measure the inter-implant distance. Error
rate of each inter-implant distance were calculated and evaluated.

Results:

The results were as follows.

1. Group FIX exhibited higher accuracy than group AB.

2. In group FIX, modified indirect method showed the highest accuracy, while indirect method
showed the lowest accuracy. In group Ab, indirect method showed the higher accuracy than
direct method.

3 Group FIX showed larger horizontal error than group AB. But, group AB showed the larg-
er vertical error than group FIX.

4. Group Fix-M showed smallest vertical and horizontal error.

Key words : Impression, Implant, Fixture level, Accuracy
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