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Evaluation of marginal and internal gap of wax coping fabricated by
CAD/CAM system using intraoral scanner

Dong-Yeon Kim, Il-Do Jung, Jae-Jun Lee, Ji-Hwan Kim,
Myung-Bae Kim*, Woong-Chul Kim

Department of Dental Laboratory Science & Engineering, College of Health Science, Korea University
Korea academy of CAD/CAM Dental technology

[Abstract]

Purpose: The aim of this study was to evaluate the marginal and internal gap of wax copings fabricated from
extraoral scanning with intraoral scanning.

Methods: Fifteen study models(abutment of teeth 16) were made by PMMA. STL files of thirty abutment were
prepared by intraoral scanning with extraoral scanning. Wax copings of thirty fabricated using CAD/CAM system.
Marginal and internal gap of wax copings of thirty were measured by silicone replica technique and digital
microscope( x 140). Date were analyzed by using independent samples t-test.

Results: Mean (SD) of two group were measured 55.61(27.42) um for totally gap of ES group and 60.67(33.14) um
for totally gap of IS group. But marginal and internal gap of two group were not differences statistically
significant(p>0.05).

Conclusion: Evaluation of marginal and internal gap of two group showed that no differences statistically
significant and clinically acceptable results.

Key words : marginal and internal gap, CEREC AC Omnicam, intraoral scanning, extraoral scannering,
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27} CAD/CAM(Computer Aided Design/Computer

Aided Manufacturing) Al&gO] Qloja] 3249 G743

Y2 A5 2L S FaG BAele AT
QA 33040 2o e 72 9] 27 WAl

-

& W 2d Ao s Aekea
2004; Ende A & Mehl A, 2013).
T 9 27 HHAE Bl A7 E Fel 8gst] of
woll 271 By ARt 7HA] o] ©AZE B 7
W QRS 2AM T 42 WA FEY Zo] FAj|
o3} a7t 57F @ =71 Itk (Eames WB et al, 1979;
Christensen GJ, 2008). ZL2ju} 7 W 27K WAl o]
27N EEA o] S s AT 4= QA = Sict
| 7 W Ao A s dEAH 2R Cerec AC,
Lava Chairside Oral scanner, E4D Dent, iTeros 5
2 AREshaL QItH(Pradies G et al, 2015). o] 3 B4
7 YollA o} EHE Aoz WAt A E ol
Fe =N AR AT Ea FolA ARIEIL Sl
eztet HYdE FAdS Had & 7 Ao
(Schoenbaum TR, 2010; Patzelt SB et al, 2013). 3}% ]
9 7 W 270 AR AlgkE A7 WollA Akt
ALE @7] 9lste] Aot flof] £u]7} & 7Het wandE
AN el WA} BETS SasRe BAYO
ek, w3k 7 o) 457, el 53 e B3k B4
ol ggloz glsf) A7 mo]=7} A7
olfo] HU=(HEI)7F HojAls & T= SR
(Logozzo S et al, 2014)

A ARt 7 Ul QI S Algt gt opy et
T & QVFY] EAS 2|9 QMY tray= e =
aZo| Ay FH IRt Q] &el, 4 ol wlsl Ah
Aoz 7 7)15=9 AdAA T e At asE
H559 Aol FF= vl ZAojthAl-Bakri I et al,
2006; Christensen GJ, 2008; Guth JF et al, 2013).
AR Z 37 U AE) O4sh SEEo] AR oz
A 7158 o 4 glert, A Reld 27} Aol
A5 Fo] WA =7} gith(Felton D et al, 1991).
ol #8E0) M3} 77 | 2% SuEe] YoE

Qlth(Perakis et al,

I

2 CHoE Xjat 7|5 Shof x|

adi}

HHSshe Aoletal & 4= qlth

ofiet I Aol HisiA W2 Aol AlAE%k

Lo 7% W Ao 33 B4 )83 7 )
QI 77 9 gl R uaBslE o 7 o
27 W] 71 QRS HAE & glrke A A

Qlth(Ende A & Mehl A, 2013; Flugge TV et al,
2013). 12]1L o]t AutE Aso] A4 17 Uf A7
Wik 7 9 270 A Bl HE) R|&Eoof &)
= & olfrth

718 2ol A=A Qe A W 2~7HA Rl CEREC
AC Omnicam™ 4] 7|&ol| @74 o|u| X5 £Fsto] 3D
Hds Adsks Aae gel a4 HolHE g5
stof 3D HElS AR, 3wkt o) =27t L ast
A oAl W HeY A E Thssithe Aol Sl
wheba] 7 W 270d ] 84S B2 Y B
{3t A7 B et Al o vkl & 4= Sl

wheba] 2 A FAL A9 7k W) A0 Al
AF7HA 718 QoA B8 Hal e 4 9 24
HhAlof) whef Al 2bE ek AP O] AR E vl fATHS
=X YA 280 7Hs /S BlskalAr gtk

|

I 97

XX 28 8%

2 Ao A= AA 2y 9% i Aotz
Frasaco®|ALe] AFel 92 A| 1t]+4] study E2(ANA
4-G, Frasaco, Tettnang, Germany)< 41435k, o5
A2l Z(Deguform, Degudent GmbH, Hanau-
wolfgang, Germany) 2.2 EA|5l0] 352 255 A2}
stk A" A2 BA 2t 2FA4L
(Orthodontic Gemma 24, Samwoo Co.,
Korea)S -2 t}& Afel &= A 10 28 171 o
AUtk olojAf o] FjotrF oA et 2, 0mn, FHEH 1.5
mE AHASEL, T3 W FAE 6° 7 HEE Ey
(Cruise 440; Silfradent, S. Sofia, Italy)¥ th52S o
S =M A7) e B/dsHthFig. 1).
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Fig. 1. Stone master die

2. PMMAX|CHX| 2B M=}
F/3H et 95 Al 1HTA] A A BEe “ﬂi&i

Ao RN FAY 24 BAG &P B2 15742 A4
Astgrt zu® Ao B4 2Eo PMMA

(polymethyl methacrylate, Jet Tooth Shade A2,
Lang Dental, IL, USA)E #o & 157§¢] PMMAXA|t}
A B AltskAchFig. 2).

Fig. 2. PMMA master die(N=15)

3. HA AE M

1) Intraoral scanning(IS) &A1 25

CEREC Connect
software 4.10] &85
74 W 27 (CEREC
AC Omnicam, Sirona
Dental  Systems,
Bensheim, Germany)
Z 157119] PMMA At}
=R N
STL v & dAH
(Fig. 3).

Fig. 3. Intraoral scanner of
CEREC AC Omnicam

2) Extraoral scanning(ES) &4l &
2 AollA= PMMA A|t2] 28-S A5 A7
I A Ao el e QA

FX
o= Al2F shAe
Z 15719] PMMA A|tj#] Hgof 9| trays A|&kgt
S uRAAA (Aquasil Ultra XLV and Rigid,
Dentsply Caulk, Milford, DE, USA)Z A4S A53}
Sk, olojAf Q17]E qlAoll A7 HE 2AAI(CAM
stone—N, Ernst Hinrichs GmbH, Goslar, Germany)
£ o 2T AR BES AlRFetqinh oAl 7

az/g 1l

ofr
&2

2] 279l 2P A7 (Identica blue, Medite, Soul,
Korea)E ©]-&sto] 15719 27441
ANTHFig. 4).

Aejx) B e A7
3o] STLFIS o

Fig. 4. Extraoral scanner of Identica blue

3) CAD/CAM AAEIS 01Z3t A FE A

A1 A8 gl 2233 (DentCAD, Delcample.,
Birmingham, UK)<& ©]-8-5Fo] & 3070¢] STLItU =5
B Aot A 17 82 3L IR ARl AR
o}, &2 332 FA7E0.5m7t = =S shlarl S at
o F2lell 30ume] cement spaces o5kt Tt}
ol &= ¥ STLIFYS: o]&5to] U (DWX-50, Roland,
DG Corporation, Shizuoka, Japan)e AAITFSZH
30709] ek S-S AAsHITHFig. 5).

Fig. 5. CAD/CAM milled wax copings were fabricated
using intraoral scanner and extraoral scanner
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e o Aok, ek Y] Y] AF
(light body)< A-¢-3L At Aol &of2 oha, &
ol 7HAA] R o5t A e 7Het v 5
T Ak, Aol Aete o o IgS
2] o Ag2Y filmT floll B4 A2l (heavy
body)& F7Feke2H SHgAo] Al H==F sttt Al
A Al B4 25 - dd de s Adsia, 1
Aol 6595 digital microscope(x140)2 Z%5}
AchFig. 6, Fig. 7).
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Fig. 6. Silicone replica technique

Mo i p
Fig. 7. Six measurement points
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21 ek 79 Ao 6795 AT oS FAAE
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Table 1. Mean(SD) of marginal and internal gap for ES
and IS group (marginal gap 1,6 axial 2,5
occlusal 3,4 internal gap 2,3,4,5)
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>
=
;1-‘ OL

(Unit: ym)

ES IS
Mean(SD) Mean(SD)
Marginal gap 30 36.03(18.80) 41.23(26.38)  .383
Axial gap 30 51.56(16.05) 49.60(14.70) .624
Occlusal gap 30 79.24(26.57) 91.19(31.27) 116
Internal gap 60 65.40(25.85) 70.39(32.04)  .349

*Mean of two group comparison using independent sample t-test for
significant difference

4 part gap N p—value*
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7+ W 2704+ 1980 o] Dr. Werner Morman}
Marco Bandestini®|dl #-2 27]= o AA7HA] o
g B Abe] o At A7F APEHIL QU
(Brandestini M & Moermann WH, 1989; Birnbaum
N et al, 2009). o]2|gt A|AHLE 7|24 02 AAE A
ote] 32k oW E A & ¢ Qe TS VA, B
gk o] oM A5 sl A4y B A= 7Hssiet
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7 U 2 E AHE-8le] CAD/CAMC 2 A|ZHe &k 33 9] Hge H7}

o] 2 Qlate] Uehs EE9] A= 2ol & R3] A
718l St vHFligge TV et al, 2013; e Silva JSA et al,
2014) olgjgt A5 Aofel ARG W WEAL
(refractive index) 97 2 4 e AL 1A &
S AR RS Aei} 27EAQl @27t dojd 4= Q=
T2 o= TRAFLEN SHS A5 ST
ZchFransson B et al, 1985; Ende A & Mehl A, 2013).

ofof X Ao A= enamel¥t dentin®] B HFA} Y
el Sl PMMA =2 AlHS A28t Meng 7 et
o, 2009), 5 vhE, £, 2 FARANA & 5
= LA} ZFEA] g g 29

7FEReR QIR o AF EY 4 e *a‘@ ’gﬂ]—% 5}3'1
the dollA &7k Jlokar 2ot

FEEO AP S APAF+(Molin M &
Karlsson S, 1993)°4] 2 AMEE= A2 replica
techniques AR sFRl o, & Aol A= o] WS A}
SHo=N A2 S EFA7IA] 9L B o 2Ql A+
7} 7Fs 8kt

7|& ¥ Aol e 2 e A 8 7t
S0 tiE W AYgE Hh 7)ol oY 3}9\1‘3}
Ostlund L(1984)2 50um7} &HIsictal 5%
McLean & Von Fraunhofer(1971)= A2t A 5-€] 591
ol4}e] -7 Wl 1,000719] 1244 &=l a4 100
um®] HA A= wA 7} glokal Harshglon] 944
o= Hdf & 5 = 12 120l H skl
(McLean JW and von Frraunhofer JA, 1971), uh2}A]
2 A A% McLean®t Von Frauhofer”} AAIgH ¢
AR oz Ao 58 7|2 120mE e 7]Ee 2 A
gkl
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2 34T 4 Qlek 292 IS 25 W Agte] glof
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g Ao Helrk

St 2 o] s R E IS 259 Aol oA
AA 7 WE-E 270 8HA] ¢kl PMMA At 2] 13
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CAD/CAMA|AEI o2 A&t kA 7 23} B
SR ZAstar vl PRt £ A 482 o
ik At

L. 67H9] Mol A Zget W A= 2 o A=
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