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{abutment replica, DCB 175-0, Nobel Biocare,
USA)E 443 & A& Anz 349 F53
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2. 257Tx=9 Mz

Ztztel gkl 4mm Branemark S4#
o (DCA 072-0, Nobel Biocare, USA) ¢} Z&tA
g A8, Ae @2 (GC Co., Japan) &2 F&HTE
E e Astdon, Syl we A48 I3
Z(DM-53, We DongMyung Co., Korea)2.2 &

&32ES F2 AFSAH (Fig. 2).
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(Roland  DGA Co., Japan)$} HIH &4 3823
7] (optical digitizer), optoTOP-system (Breuk-
man GmbH, Germany)& A3l 2w (Fig. 3,
4), dlolg A2 & 98t 344 reverse modeler
9] RapidForm 2000 (INUS Technology Inc.,
Korea) E238& AML&tt),
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Fig. 1. Metal impression.

Fig. 2. Gold framework(left) and master model.



Fig. 3. PICZA PIX-4.

Fig. 5. SAE 2000 system.

4. MO |UHI IS8 2 MER MY |UFHIbS

F&9044 o] SAEA} Secotec system$] Br-
anemark standard system & YZHE {4}
(implant analog, 82-0081 SAE GmbH,
Germany)® 21 FA A (clinical abutment, 82~
0100 SAE GmbH, Germany)& @233z, 7 &
ZAE FAA A FElAdE dFs HFF BE

5SS @ F AHE 418 FYsk) AR
A5E 29 AT,

549 Fxyos ARY FEPRES 142
239 u}%. _AARAEE BE5 SAE-2000

Fig. 4. Opto-TOP system.
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* Poim 11 11.43737, -2 .32€L, 5.10074

* Peint 2: 1151873, -7.32778, 5.17086

* Distance : 0.08202 mm

° Displacament : 008137, -0.00327. -0.00978

Fig. 6. Image of polygon mesh data.

Fig. 8. Graphic representation of gold framework and
master model after superimposition.

A€ paired t-testZ 92, TAAYE
SigmaStat for Windows Version 2 03L& 2188t
A pC0.058] A% fFrelidel sle Aoz A4 st
.

A78A71E A, F 4909 AF3AHA] &
AHAl HEALole] RYEY Hd A EFEHA
243 A3 g Table [, Fig. 159 21} Al

RFAA AP s & S4du e %

A AR Y] HEE Alelo] A7t A

Al %’% e FHTAY (p<0.01) e &
Hz} (p<0.001)E= FosHAl Z24sts) (Fig.

i-tl il

N

3
1th
.

HN lo

—

6).

Fig. 7. Graphic representation of gold framework and
master model before superimposition.

Table 1. Mean and standard deviation(SD) of dis-
tance between gold framework and abutment bear-
ing surface in absolute figures before and after EDM
(Unit : gm)
Model A Model B Model C
Position Before After Before After Before After
1
Mean 18 18 14 8 21 11
SD 5 17 10 8 13 8
2
Mean 22 10 27 18 56 12
SD 14 9 14 13 16 8
3
Mean 15 12 15 12 19 13
3D 10 7 13 8 13 8
4
Mean 54 14 34 13 47 12
S 23 11 19 11 16 12
5
Mean 21 12 18 11 20 12
SD 19 10 13 7 13 10

2. MEH Aole| zchrHe] FH

234 7 dEHE] AV AHILE A HE
Atel A AElE &% ¢ AF= Table 18 2

WA HEws $4F 2H=
Fig. 173} 2t} 5 HFHe] HjA 94 A7)
PA7EE $ Aasen, A 299 HojAL &
PEUE FaA (p(0.05) A=A (Table
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Fig. 11. Deviation of model B, before EDM (unit :
mm).
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Fig. 12. Deviation of model B, after EDM(unit : mm).
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Fig. 13. Deviation of model C, before EDM (unit :
mm).

IV, Fig. 18).
3. BETEET F2Y Ao UHTEH

Fig. 14. Deviation of model C, after EDM(unit : mm).
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Table T Mean measurements and standard
deviations(SD) of the framework before and

after EDM (Unit : pm)
Before EDM After EDM
Model A
Mean 26 13
SD 22 12
Model B
Mean 18 16
SD 16 13
Model C
Mean 25 12
SD 17 10
50
40 |
g 30 - [
é 20 4 * (p<0.01)
10
[+] T
Before EDM After EDM

Fig. 16. Total mean and standard deviation of dis-
tance between framework and master model.

Table Il . Maximum distance between framework
and master model before and after EDM
(Unit * pm)
Model A Model B Model C
Position Before After Before After Before After
1 83 110 53 41 60 43
2 68 53 79 82 82 52
3 54 64 59 37 50 45
4 108 58 74 77 82 69
5 111 51 71 40 64 45
Mean 85 67 67 55 67 51*
SD 25 25 11 22 14 11

* Significantly different from before EDM, p(0.05

60

1 Model A
Model B
E=m Model C

*(p<0.05)

Distance {zm)

Before EDM After EDM

Fig. 15. Mean measurements and standard devi-
ation of the framework before and after EDM.

8

1 Model A
Model B
XA Model C

=
=]
(=3

8

&

Maximum distance (um)
8

8

Before EDM

Fig. 17. Mean of maximum distance between
framework and master model.

8

8

w©
(=]

* (p<0.05)

Maximum distance (tm)
5 .3
o o

»
o

(=3

Before EDM

After EDM

Fig. 18. Total mean and standard deviation of max-
imum distance between framework and master
model.



Table IV. Total mean and standard deviation(SD)
of maximum distance between framework and

master model (Unit © gm)
Before EDM After EDM
Total Mean 73 58 *
SD 19 20

* Significantly different from before EDM p<0.05

Table V. Mean angle deviations of the framework

before and after EDM (Unit : Degree)
Before EDM After EDM

Model A
Mean 0.354 0.337
SD 0.279 0.217

Model B
Mean 0.373 0.320
SD 0.296 0.203

Model C
Mean 0.706 0.314
SD 0.569 0.201

V. 52 o a0l

Frdol A 293 A2 (spark erosion)e]#hal
wele AMAIBES 2 BAHE 279 o
A WA Sl dAe] A7 S Bl FAA
Z5E ARE A2ste olth > Aa de e
A7 Aclg & & gle WS B Az
ofolt]o 7} Azt Aol 1700t 5t Joseph
Priestly el A7 @43 A7 A=A A
3 AN FNE A7, 23 AAGAE AZ g
Alote] Lazerenko FAIZF 3 AW 72244
gxHAeE 2 F AR FTEE A 50
e Aokl A o] &5 31 glom, 1950
B 19704t 74A g Z)ee TH-e A7Avt
Hol AdolA Fag 7Fdel HA 9.
3] EdA A Wgoz Al &xef 43

Jm ol -z L mlm

*Large Angle ! 179.57663 deg

* Small: Angle 1 0:42937 deg.

* Normal of Vector 1 0.0103%, ~003495; 0:98934
* Normel of Vector 2 : 0:00688; 002827, 0.93958

Fig. 19. Measurement of angle deviation.

1.4

[0 Model A
Model B
wsn Model C

Angle (degree)

Before EDM After EDM

Fig. 20. Mean angle deviation.

Z7F F7bE A, 1980t AFE Jled A&
HuA FUEr} 2o Fwd AAE A

7b = QAT 20

AA wi7lAE AN (dielectric fluid)elzhn
Eole AfelH, €38 FAdTE 2 B3
e FAATI R, A, FEA, ‘)éz]fxﬂ B
A A °ﬂ"1 A 3&24EE AAst=
gt} =

A7 g e 24 detdde & ¢
#H A A &gkt thermoelectric modele]l €3} A
F7F €A A FE527E & JURE 2
AHALR AAN=AE AHE] Hstd] AR
up Itk ® o] Rudlof w2H A7t v
F71e A A "Fo] FIeH Frheke Ay
ol Zteld wl AlZtE Tk AL A=y 2 A3t
o 7bg 7k A AA 7 ek A F

r
mlo

0

I'



7tel) wheh Aol ol esd vPRE 35

Azata o] ol eshd mRAAEel A71e) 1%

Ze FEoR e/ g A1 AgeA F

7He o] ol 23t wHArEe] A7 A 2

BBo ZAog 3 g z‘ﬂ/ﬂs}yﬂ o},
3

(]

do] AHEgHE FEY ¢+ & Fre =8
1238 vPAEe] Rol®W ARsF FHHE
o, AH7H G4E R gkl BRI Aztela 4
el do| AFETH HFH ZAQIA Ateld & 7]
g AN A 9 x{;{-oi ZA = WA )
ol 7171 Al&eta 713t 2do] A
AN F9= 712 YIS AL A5 B
A S AEd Az Gl wEAA 42
ok WAl Bd o] ko] 7187|327} viEEe
2 BFshe AL PA/G. F 771 A9 9r
&2 Mg stetn 3 7187

o Ho U
o ML

N
i
ot

Hol e} AFe A

X <o FEe FHazd et Lo F&o
A AF g3l 1St AR T A shutbe] 4
o] EEL SR Fol 7|72 o
2 Az fAEn @ F210 BUE dee
et 002 gojAm F43] &7t AT HA
NN 27 By En S8 50| YA R
ol & ¢ A "ot AYgAe EHE oA
EoloE R &l YAHI e AA Y
e}, 7187129 AHEE0] AR FHAA
WAEe] Hrish & 1A 2 46k A4
Well HA = FEHES "ol o] AlojZe
2% 250,000 AEE Lot ¢ Uth 2® HI
< AN Y] $x9 A8 AHste
Fag gdoln F&53% 2 F /A E FARR

z:;l,l:}_.23,27.29)

27 Bokd A x47]ﬂlx47}%‘?.38 19824 Rii
belingo] A/M3tA=dl*® 1x YR 9
A YT 3F5 FE5F ARA A7 A
& A& AHEE T 198293 Windlers 28 &
o =g FH37] A copper-plated
replica die® AH&ste] A71LA7FY & AHEE
fom, Sillarde 1990 sHE& T2 uie} AR
BETERE AHSste 134 7HEA A EHE
Aol A71EA7FERS o) &3kt @

Van Roekel®¥} Ercoli $%% A 7|71
Abg-8he eHf MRbZby uie} R ERE

o]

ik

B o
we o

fT ol

=

o thsle] Buetgrt. Weber 57
w9 F7% Atste g4 5

zto] o]¥ A LR HAAE A
3t Aasd 2& 8=

g 4 vk stgi ). Toljanic %
THeE A& YEFME AA overdentured
QAR o 2 Wrlale] <k Z_:,_ﬂjq.g oty W
239t Schmitt 52 Evans®s= UCLA abut-
mentE ©] &3t A& FRHEAEY HFPLE
AANEY R FRske 4L B
™, Schmltt 0o y|Zo] 2z W Al

luf

ox

>,

»

rl ro
H1 ool P

My & ot ay

o
o
-
ri

Moo 2o

2oy dle B 4P

N

il
flo o ?_;L;
D A T

N
of

o} &, Bolttw A& 7tEdt] dEHE 4
B2 Aste €42 A8t
Linehan $%-& strain gauge o]-&3 331 =

AL Fote] A7y o8 FE&ARE
Az} F4ES EJ_o}‘ﬁD‘r Harris 5%
= 2P A7EAVMZE EoleE
TE 3ot AvAEQ] A3dne F
o] FAFsIG oLt AR oM A7
e EBolgty 2PN Ad=rt gags
13H3 = o] AL Procera Al2# 9] probe trac-
ing 27 #AE Aol AL AA Q)

BYEE HolFe AP ofgict. 3 Andersson
0 A/ AER e Vg eaE 53 2%
10gmel el FE=E Holn Procera Al
T AA] 42014 56um e HMA AP
E 2o e £88 XY=
BEda st

2 Aol ARG A BAE AR A
Blel SARAMS] SAR-20002 25 A9] B oz
oletE& H|RtA A GHolAM ALdteE B
T AHEE = Uk o] FH= shEE-e Ollﬂr
filter system, Z18]3 generator$} A|ojufAz
T Aok, AEAVITE 42 252 S
AAste Hol7] dEo] a5 A==}

-1> n
rr
r&
it

A

lﬂﬂf

EF3el A7 HAd Bad Ar]duAy
*g Al Fasth Generatordle 79
2 AFE dyste AFdg 2], A7 A
e 248 On-Time 294, #7148 A7
A& 24 Off-Time 293, A714A AE
ZA 3} Servo-control knob, A9 AR E



ZA 3= Servo-sensitivity knob, 28] A4
8 293 Fol ¢loy o#ed dy /A 24 8
2E A4 FHY 2£9 T/ w2} Ae =-
z:;l_q_.14,29)

Aok steh, hFu g Wl st AA el

Heh 0 2 Adre dxHes Agd g7

259 AJrrt Fssia, A7

t FAUdo|nR 13719 AVANE HE e
[}

o i
=z yo
—h;eg@_lﬂ
30

dr 2 <
L X
Hﬂ;g.lzi
oot
N
Lo o &
Lo
oo ®
§.2
o fo
Bk
EREE
}mm%rb\

—_ =
2o A7 Aato] Mg, 10ume] FEUEE
£ Wolgtn 3}, AT dH e g nrte
v 7} Fosln, 71adgd 89 7FAE 28

%2 B8Z=47]2 optoTOP-system@ 2
£7%7190 PICZA PIX-4& Argstion, dolg
A2 E Y8t 3A4 9 reverse modeler$
RapidForm 2000 Z231dL AL&3ATH
optoTOP-system< 100W =27 HZ 2 FE <)
&3 =24 Al24= (highly stabilized light
source) @ 18] Z =9} Phase-shift 7["H-& o] &
st Y AEE YPst= MPT (Miniature
Projections Technique) 7]1& < ©]-§3l4 321 3
goll #3le el & n3dE CCD (Charge
Coupled Devices) 7t 2toll A ¢1o} 84 A4t
2 um 9] AL FAHoHE F23A
PICZA PIX-4%& optoTOP-systemol A9 37
deolH & Béslr] st AHgstih
RapidFrom 2000 Z2 32 optoTOP-system
A Aolx= EHAE o] &3led mPo P4
E& Adstn B39 ouA| A, 2¥Pzte A

g, Agd Atolg] AL 55 STt o] Al
g e +10mmeltt.

339 AZSHPE ol & Ay AF F,
photogrammetry B2 AF AR Zese 7
EF2E] WY 23 BAME vEstd, ¢
ZHE FRAM ] A2 W3} 3P Fo| dF
o AH4E%1th Kan 592 324 X5 W29
229 Z photogrammetryZ} FL 34 77 Yo
A A 7hee Widolgka M Muleahy %
2 UZHE HAE AYE 24 E Jstq 3E
2 32t REESYVIZ 3AY I HE 54
g o, FET2E R VERY AR 7ES
ARste AdRdS AAStaA it Riedy
532 laser videography& ©| 83} one-piece
F2H3, Procera AlAHIC 2 7133 F&EFx
& 9 laser-welded 5725 Alo|9 A= A
o|& ¥lwg vt U},

Tan 5%, 281 Lie 72 YEANE 2t 74 F
o HEH FHHR 1 A FEE FH3e cen-
troid methodE EWHd dlolg Jel= AA| & v}
Atk wetA tgate 3 Ao FHE vusng
AH A7t x-yEFH, 25 Wk T JHA FHAE
Z vehjol d £ gl E HEQHE Hgde
o] W] wpel Sstn HlwEd AFeolyeyt A
AL FAUTY HEWEY TS A
o] FAUY Ze AT 4 o|FE Ao ofY
9, & Secotec systeme FE|AFE FAAY
Hr} A7e] ¢ 2B FAAHY HgE dRE
Aol 2 &g dFo] HA Feh. AF At
7b 2 A 2 Abele mlAlEh A o] B
735 AFA YA o] AP Y&
Aglofd oo glo Bt wepA] A7)
7V % centroid methodel 23t wio|El] vl mE
AASIA] 7)ol Z2aY oA g&F2EY

YL AR F, 2E5TF2EY S4UHY

A 5= FEFGY AZAUNA FAH
= Abole] ArlE St AFPERE SH S

Fexl N

‘

g, Sl
e rlo

B ool Koo oo N
o 2L I
™~ o
— —
2l

o
ol
a2
e
=)
|m
K3
>
ojl
i1h3
e
o

N
Ak
)
ofy
23]
i)
(o



FAWA A HEH S0l 71 7 He
FAE A2 AJAE R I, F84 ALS F3
AFAAY (Fig. 8). e ZEIH HolM F
&72EY FRYS FHE Y FHS VEeE
AR FHFde F FE2E] HAE A
€ 9ulste mlelvix FH ol EAEAT.
Jemt 5%€ photogrammetry W< o] &, Elo]
by 728 ATEE Asn W DA
ol W¥g& A7) st AUts ol &%=
b B Az Azt Ade ddzs &
Aatglct. o] A7 Hdi Az ghol HA LT AA &
AU Ao Azdd, A7 ztE A, 3o
239 7 JZHEA A HAA L Jemt™' 7}
ANG AEHE HAECA sl &= Aol
150pm o9l 43S Bk dSse 7X&
o] FHZ o] fal] TRIP AN FHT W) A
AA] g3 HAZ 2Hske A%E AL 5 e
% Zza@o] /o] asivin A4Ed

B AdeA A7 F HFH Alo]of A
glet A=Ayt gaso]l AdEsE F7lskA. 2
v A7 AEE R 200 o]de] LAHE

SRS A9 v dangade +54 A

2 dg 4 9ot ATAYH o) AT 4R
FZEBWS At A7 ko] X\ aA] o} 1}
AFE B2 4 Qe gABAE A S U0 B
AL A AT Do) FE&F2EY AT
AW fAHT ol 2 Zert AR %
aHQ, ole Bwd &) AzE A7 uAst
T A 5720 vaA 43y AYES B
7l jEoR RajATh ArHA slEHe £A7
o Hytoes mAsEdE T wgot
+32 oxte] @R el BRI} Ao A
zvdoh, T3 AV|HAE F 7hgHe] AWty
B JEZHE 2F v} FARE} 27184} o
#8 EAzEe] 219 oo 4 AEEH g
Sd dedE 7149 A7 Bastn Als
=)

dob ool L2 ok
Wtodp

-4

BN

o

lo

ol

o £ oo o
Lo
rr o
ol S o R
oy E
ol
N2 d
>

[
N,
[
_?L
ok
)
lo
il
4
O¥J U
o
of
0,
to
B
e
do
£ g

10

oM Algste Aol Fasta Atgdt.

V.2 =
JEdE BB AFE 4L Aot AE
she AZ1MAATEE H7ke) Slsted, el
JEUSTE 499 e TR P4 A%
F572E A7MAAET A, T AYES A%
4 @ wgE4 339 AE29712 29, s
o et 2e A%E A9

1A 28 25N A7 ANg & 3&572E
of a9} FRY AFAUA FAA A
ZW Alolg] @A} BEAAIT FAEHA
2, A Rye HEWU ArlY FHTH
(p€0.0D) 3 FEFHA (p0.001)7F H3HA
Aottt

2. A7 AT F A BEY FAFH Aol HiA
2] Fogke] FolE%oH, Al B3 HuAz
FHIFE F3HA (p<0.05) #HAadH

3. 5E&TXEYN FRYY JEHE AFAYA
FAHA 7} o] F ZhEarh 2Hast .

REFERENCES

1. Taylor RL, Bergman GF. Laboratory tech-
inques for the Branemark system. Quint-
essence Publ Co., 1990. 9-10.

2. Evans DB. Correcting the fit of implant-
retained restorations by electric discharge
machining. J Prosthet Dent 1997:77:212-
5.

3. Brnemark P-1, Zarb GA, Albrektsson T
Tissue-integrated prostheses: Osseoint-
egration in clinical dentistry. Chicago,
Quintessence Publ Co.,1985. 175-186.

4. Rangert B, Jemt T, Jorneus L. Forces and
moments on Branemark implants. Int J
Oral Maxillofac Implants 1989:4:241-7.

5. Sones AD. Complications with osseocinte-
grated implants. J Prosthet Dent 1989
62:581-5.



10.

11.

12.

13.

14.

15.

16.

Skalak R. Biomechanical considerations in
osseointegrated prostheses. J Prosthet
Dent 1983:49:843-8.

Zarb GA, Schmitt A. The longitudinal
clinical effectiveness of osseointegrated
dental implants : The Toronto Study.
Part III : Problems and complications
encountered. J Prosthet Dent 1990:64: 185
94.

Lekholm U, Van Steenberghe D, Herrmann
I, et al. Partially edentulous jaws : A
prospective 5-year multicenter study. Int
J Oral Maxillofac implants 1994:9:627-35.
Worthington P, Bolender CL, Taylor TD.
The Swedish system of osseocintegrated im-
plants : problems and complications en-
countered during a 4-year trial period. Int
J Oral Maxillofac Implants 1987:2:77-84.
Adell R et al. A 15-year study of os-
geointegrated implants in the treatment of
edentulous jaw. Int J Oral Surg
1981:;10:387-416.

Wee AG, Aquilino SA, Schneider RL.
Strategies to achieve fit implant prostho—
dontics : A review of the literature Int J
Prosthodont 1999:12:167-178.

Harris IR, Wickens JL. A Comparison of
the fit of spark-eroded titanium copings and
cast gold alloy copings. Int J Prosthodont
1994:77:348-355.

Schmitt SM, Chance DA, Cronin RJ.
Refining cast implant-retained restorations
by electrical discharge machining. J
Prosthet Dent 1995:73:280-3.

Jeong CM. Introduction of spark erosion.
J Korean Acad Prosthodont 2000;3:402-
411.

Kan JYK, Rungcharassaeng K, Bohsali K
et al. Clinical methods for evaluating
implant framework fit. J Prosthet Dent
1999:81:7-13.

Ziebert GJ, Hurtado A, Glapa C, Schiffleger

11

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

BE. Accuracy of one-piece castings, pre-
ceramic and postceramic soldering. J
Prosthet Dent 1986:55:312-7.

Huling JS, Clark RE. Comparative distortion
in three—unit fixed prostheses joined by laser
welding, conventional soldering, or cast-
ing in one piece. J Dent Res 1977;56:128-
34.

Jemt T, Rubenstein JE, Carlsson L, Lang
BRI. Measuring fit at the implant prostho-
dontic interface. J Prosthet Dent
1996:75:314-25.

Lim JS, Jeon YC, Jeong CM. Three di-
mensional comparison of framework dis-
placements joined by various connection
techniques. J Korean Acad Prosthodont
1999:37:358-374.

Nicholls JI. The measurement of distortion
* Theoretical considerations. J Prosthet
Dent 1977:37:578-86.

Nicholls JI. The measurement of distortion
* Mathematical consideration. J Prosthet
Dent 1978:39:339-43.

Nicholls JI. The measurement of distortion
: Concluding remarks. J Prosthet Dent
1980;43:218-23. :

Van Roekel NB. Electrical discharge ma-
chining in dentistry. Int J Prosthodont
1992:5:114-121.

Riibeling G. Electroerosion in dental tech-
nology-possibilities and limits.(in German)
Dental Labor (Munch) 1982:30:1697-
702. .

Van Roekel NB. Prosthesis fabrication
using electrical discharge machining. Int
J Oral Maxillofac Impalnts 1992:7:56-61.
Ercoli C, Graser GN, Tallents RH, et al.
Alternative procedure for making a met-
al superstructure in a milled bar im-
plant-supported overdenture. J Prosthet
Dent 1998:80:253-8.

Weber H, Frank G. Spark erosion proce-



28.

29.

30.

31.

32.

33.

34.

35.

dure : A method for extensive combined
fixed and removable prosthodontic care. J
Prosthet Dent 1993:69:222-7.

Linehan AD, Windeler AS. Passive fit of im-
plant-retained prosthetic superstructures
improved by electrical discharge machin-
ing J Prosthod 1994:3:88-95.
Eisenmann E, Ribeling G. The monometal-
lic, strain-free restoration on implants. QDT
1999:128-138.

Riibeling G. New techniques in spark
erosion : The solution to an accurately fit-
ting screw-retained implant restoration.
Quintessence Int 1999:30:38-48.
Toljanic JA, Antoniou D, Clark RS, et al.
A longitudinal clinical assessment of spark
erosion technology in implant retained
overdenture prostheses:A preliminary re-
port. J Prosthet Dent 1997:78:490-5.
Schmitt SM. Chance DA. Fabrication of
titanium implant-retained restorations
with nontraditional machining techniques.
Int J Prosthodont 1995:8:332-6.
Andersson M, Carlsson L, Persson M,
Bergman et al. Accuracy of machine
milling and spark erosion with a CAD/CAM
system. J Prosthet Dent 1996:76:187-93.
Jemt T, Lekholm U. Measurements of
bone and framework deformations in-
duced by misfit of implant superstructures.
A pilot study in rabbits. Clin Oral Implants
Res 1998:9:272-280.

Jemt T, Book K, Lie A, Borjesson T.
Mucosal topography around implants in the
edentulous upper jaw. Photogrammetric
three-dimensional measurements of the ef-

36.

37.

38.

39.

40.

41.

42.

fect of replacement of removable pros-
thesis with a fixed prosthesis. Clin Oral
Implants Res 1994:;5:220-228.

Mulcahy C, Sherriff M, Walter JD, Fenlon
MR. Measurement of misfit at the implant-
prosthesis interface : An experimental
method using a coordinate measuring
machine. Int J Oral Maxillofac Impalnts
2000;15:111-118.

Riedy SJ, Lang BR, Lang BE. Fit of implant
frameworks fabricated by different tech-
niques. J Prosthet Dent 1997:78:596-
604.

Tan KB Rubenstein JE, Nicholls JI,
Yuodelis RA. Three-dimensional analysis
of the casting accuracy of one-piece, os-
seointegrated implant-retained prostheses.
Int J Prosthodont 1993:6:346-63.

Lie A, Jemt T. Photogrammetric mea-
surements of implant positions. Clin Oral
Impl Res 1994:5:1-7.

Jemt T, Back T, Petersson A. Precision of
CNC-milled titanium frameworks for im-
plant treatment in the edentulous jaw. Int
J Prosthodont 1999:12:209-215.

Jemt T. Failures and complications in
391 consecutively inserted fixed prosthe-
ses supported by Branemark implant in the
edentulous jaw: a study of treatment
from the time of prostheses placement
to the first annual check up. Int J Oral
Maxillofac Implants 1991:6:270-6.

Jemt T. In vivo measurements of precision
of fit involving implant-supported prostheses
in the edentulous jaw. Int J Oral Maxillofac
Implants 1996:11:151-158.

Reprint request to:

Yung-Soo Kim, D.D.S., M.S.D., Ph.D.
Department of Prosthodontics, College of Dentistry, Seoul National University

28, Yeongeon-Dong, Chongro-Gu, Seoul, 110-768, Korea
Tel. 82-2-760-2661

Fax. 82-2-760-3860



ABSTRACT

A STUDY ON THE FIT OF IMPLANT-RETAINED PROSTHESES
USING ELECTRIC DISCHARGE MACHINING

Eu-Taek Han, D.D.S., M.S.D., Yung-Soo Kim, D.D.S., M.S.D., Ph.D. M.Sc.(0.S.U.)
Chang-Whe Kim, D.D.S., M.S.D., Ph.D., Jae-Ho Yang, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Seou! National University

An absolutely passive fit at the interface with the superstructure and the abutment cylin-
ders is need for implant longevity. In this study, a method of cast framework correction us-
ing spark erosion technology was evaluated.

Electric discharge machining(EDM) is a process that uses electrical discharges, or
sparks, to machine metal. The surface being machined is bombared with high-intensity elec-
trical energy pulses that gradually melt away the stock until the desired configuration is
obtained.

Master model was fabricated by using metal block impression analogue, which fixed 5 Bra-
nemark squared impression coping in an arc shaped metal block. Then framework using 4mm
standard gold cylinder and type IV gold alloy was fabricated.

In order to measure the fit of the framework, we used both contact and noncontact co-
ordinate measurement machine and data was processed by computer program.

After superimposition of gold framework and master model numeric image data, the dis-
tances between gold cylinder bearing surfaces and abutment replica bearing surfaces, and
the angle deviations between gold cylinder and abutment replica centroid points were cal-
culated.

The results were as follows :

1. The total mean distance (p{0.01) and standard deviation (p<0.001) between the gold
cylinders and abutment bearing surfaces were significantly decreased after EDM .

2. The total mean of maximum distances was significantly decreased after EDM
(p<0.05).

3. After EDM, the mean angle deviation between centroid points was decreased.

Key Words : Implant, Fit, Electric discharge machining, Coordinate measurement machine
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