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Comparison of internal fit of a 3-unit bridge based for CAD/CAM
according to the fit evaluation method

Si-Chul Kim

Department of Dental Laboratory Technology, Chungbuk health & science university

o B2 AtoA= A& CAD/CAM AlAFE o835t 39| Co-Cr E5Z 7H5ot HALE S5 A%
L AAAE o]-835t 7HHH(M: Indirect Method)# A|HES Adst ZHH(DM: Direct Method)& ©]-&
7t9] A Aozt QA HuEA StaA}; oFqirt.

QA(knife, chamfer)& 3-unit FEIFE 6714 12715 A2l CAD/CAM A|AHIE o]&5}o]
Co-CrEEEZ AFstyet. AZtd AlHe WH A= E 7HOMT A-HIMLE SH6th. S459= 24
9] #d HE3 Ax] §A F29 5 marginal opening(MO), AHA| HANATE A 400 umolA A=lE
internal gap(IG)E Z78st3ch AhA SHL 3L &4 BAFS axial gap(AG), AFPHY FYHL 37EC
Z4 BLE occlusal gap(OG)E EAst3ch. S I HA Fejo] W2 o] YA BARRAS AA|st9low 7+t
o] HAPES LYMAEARESI} Dancan’s A AL AASHATCH

AAAR Wt HdE = 126 umelshe] S Blow, & S (DM, IM)ol W& AFE9] o]
A9 Co-Cr EE 712L &3 X788 HFE9 APz AAZH 5]8o] 715319t
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Abstract This study examined the internal fit of a soft Co-Cr block fabricated using a dental CAD/CAM
system by comparing the measured fit determined by two evaluation methods: indirect method (IM) using
an impression material, and direct method (DM) using the cut specimen.

Two sets of six 3-unit bridge master models were fabricated with two types of margins (knife, chamfer);
the CAD/CAM system was used to produce a Co-Cr prosthesis. The resulting specimen was evaluated for
the internal fit using either the indirect method (IM) or the direct method (DM). The measurement sites
were defined as marginal opening (MO) the space between the tip of the prosthesis and margin of
abutment and internal gap (IG) the distance from the margin of abutment to a point 400 um above. For
the axial plane of the abutment, the mean of triplicate measurements of three areas was defined as the
axial gap (AG), and the center three areas of the occlusal surface were defined as the occlusal gap (OG).
Two-way ANOVA was performed for comparative analysis according to the fit evaluation method and
margin type. One-way ANOVA and Duncan's post-hoc tests were performed for the comparative analysis
of different mean values.

The mean overall fit was <126 um with no significant variation across the measured sites according to
the evaluation method. There was no difference in the fit between the two measurement methods (DM,
IM). Our results indicate that the fit of a dental prosthesis through soft Co-Cr block processing is
clinically acceptable.
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I HZols A HEE AR CAD/CAM
(Computer Aided Design/Computer  Aided
Manufacturing) A A] 283 70l WHoz Fxu
202 AZo] B7Ms3t A2A Yo}, &, Al A
F 5ol bt A7 BEES] FEE Ao 7hssHA
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2.1 ANHEY KIE

=% AHRQIHA B ARESEe] Al24TA] 2} Aj2Th
FA ARWAZ knife, chamfer HACE 77 F& 1
P2 Aot Ald+Ae 7HAR Agstla &
Z 9] AAL A241A(second premolar)= 7
mm A2HFA(second molar)= 10mm =°0]= 5Y

S 5 mm=z ST ol 7HEA] ZHA2 Al

29| B+ AAE ot FE AR FYFANA 20
mm= A5t AR FW(axial) 54 A&
WY 7](F4, Degudent, Germany)Z knifeAKM,
knife margin)}< 2°, chamferid(CM, chamfer
margin)2 6°Z A5 B FGEE= Zo)7t 1
mmE FYAE FAA5HA At A 4R
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Fig. 1. 3-unit bridge master model (a) marginal shape
(b) design of metal model, (c) 3-unit bridge
model made of urethane model material

2.2 ALE FREHES HE

S AthA] 2P 3D AZHH(Ceramill MAP
400, Amann Girrbach, Austria)g ©]&3}o] A7
sttt A7iE Holek= A¥E CAD T2
(Ceramill-mind, Amann Girrbach, Austria)& A&
sto] HA9] 1 mm AolA AA WA 40 pmS] Al
HE I7HE Fojsto] B4R 1343 ke RAES
tjzplskGAT

tRRIE BHE Hofek= Al E AZlsto] WyAH|
(Ceramill Motion 2, Amann Girrbach, Austria)Z
22 A d4Y Co-Cr 5% E5S TGt e
A AEje] 34 BEES 4A2%|(Ceramill argotherm,
Amann Girrbach, Austria)o]] 20 1280°CoA 42
< Y5t AHFig. 2).

Eceramill mind

Fig. 2. Fabrication method of Co-Cr bridge by
CAD/CAM. (a) design of 3-unit bridge (b)
sintering of milled metal bridge
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indirect method)& ARE3IALE £Z2H REAE 5o
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body(Charmflex, Denkist, Korea)& @& & 2o 3}
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At &A9] AskE Alwe YA e s ZFYol
A AEZE dAdeiylh. ddd AW AAERA
(S39A, MIC, USAYZ o]&sto] Z7st3itt.

o] & A2 AYH(DM, direct method)&
Algstiey. S 23y AZdE BEE ol AW
E(Elite cement, GC, Japan)& AY ¥L & 50N9
Aets7] 4P o & AMET} Hds] HIEES 4] of
Aot AMEZ}L A3tEd Joid AMERE AASEL of
3d NEAZ gAdste] E285 P (Polyurock,
Metalor, swiss)& A¥ Eof s5}Gct Zofjet A|lHS £
A W ASYo] w50 AYr|(DMT6, MTI Co,
USAYE AR8sto] Aot E2jstat. B4 AlHS 34
Aut7](Labopol-5, Struers, Denmark)e AR5}
#400, #1000 SIC QAWiA|Z AHHE dAnfsto] FATH
A o8] skl thFig. 3).

Fig. 3. specimen production process (a) filling the
inner surface of the specimen with silicone
(b) Specimens with prostheses removed (c)
embedded specimen (d) filling the inner
surface of the specimen with cement (e)

specimen cut by indirect method, (f)
specimen cut by direct method

PAAE AL olu]r] =% AZEoY(Topview
3.5, MIC, USA)E AM&sto] U AdeE &4 £45t
gt ol EHYEIAE HEES] HARE Avx] ¥
9 RBO] E2 marginal opening(MO), Atz HA
oA A 400 pmollAl AZE internal gap(IGE &
Foplet. S A FHS 3FE9] Y B
axial gap(AG), WA FYHY 3HEY =74 Hat
#2 occlusal gap(OG)E 3to] =431ATH7,8]. =3
2 A242A Y A2dht2] AR LM 2 57
ST AYAEE PighE vl EA5IAcHEig. 4).




Fig. 4. Gap formation between Co-Cr crown and
master model (a) MO and IG at knife margin
by indirect method (b) AG by indirect
method (c) OG by indirect method (d) MO
and IG at knife margin by direct method (e)
AG by direct method (f) OG by direct method

2.4 SHEA

ZF OF 1 BAEEY A4 AolE gotEr] A
AYu A B AR (one-way  ANOVA)Z}+  Dancan’s
testE AIHSISIT. EL XthR] M9 Feiet 794
o] X FFE Yotr7| fste] o] PujRRANEA
(two way ANOVA)Z 3F9Ht.

3. A4y

Table 12 A|2474], Table 2+ ARHFR9] Ha
#HE ANA fFo W2 2 J9olA SHE WE H7
L9 gk Vel Aol HAFS B AP==
126 pmoelste] APEE Bon SHEL|d| wt 2t
o7} Uttt SAH o] wE o |3t Xol=
UeRA] ggkom MO, 1GoA HA Fejof] e z}o]
= UEHth AGF OG= S0l TE AJol= gle
), A FeEjoll wE Aol YA gttt ESF MO
= CM9] gho] KMETH 22 3hs UEH L, MG= KM
o] CMETH 22 gr& YEHUIE AGRF OGE #oldt
Zol7} Q= HTt S HERlth

Table 3,4= A|thA] ¥A] Feje} STHo| o2
o|YufR[EAHEA Aitolty, MO, 1Ge Sl ot
2 F95t G2 LLI(P<0.05), 1 9] BE SRS
oA WA P} Sl Wt A5 Ego] UEht
A GFITHP)0.05).
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Table 1. Mean gap dimensions (um) and standard
deviation of second premolar

Gap ™M DM
area CM KM CM KM
MO 3.3(4)° 42.206)° 13,400 51.432)°
G 86.5(4)° 33117 92.3(23)°  32.6(14F°
AG 20.99) 23.5(7)° 23.3(17)* 22.0(20)*
0G 113(13)° 106(73)*  123.8(57)° 100(46)"

MO: marginal opening, IG: internal gap, AG: Axial gap, OG:
occlusal gap

Table 2. Mean gap dimensions (um) and standard
deviation of second molar

Gap M DM
area M KM CM KM
MO 11.260° 385027 200168 58.136)°
IG 91.109F 36.3(18°  104.3(13)°  48.530)
AG 28.6(12¢  21.5(10°  20.3(13)*  29.0(19"
OG  110.8(10)" 126379 109.527)°*  110.6(30)*

MO: marginal opening, IG: internal gap, AG: Axial gap, OG:
occlusal gap

Table 3. Two-way ANOVA of second premolar

Gap

. Source P-value
location

Margin .181

MO Method .000
Margin x Method 953

Margin .665

1G Method .000
Margin x Method .597

Margin .934

AG Method 912
Margin x Method .750

Margin 929

oG Method 469
Margin x Method .709

Margin: knife or chamfer, Method: direct method or indirect
method, MO: marginal opening, IG: internal gap, AG: Axial gap,
OG: occlusal gap
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Table 4. Two-way ANOVA of second molar

Gap

i Source P-value
location

Margin .169

MO Method .004
Margin x Method 595

Margin .169

1G Method .000
Margin x Method 975

Margin .949

AG Method .892
Margin x Method 182

Margin .647

oG Method .654
Margin x Method .700

Margin: knife or chamfer, Method: direct method or indirect
method, MO: marginal opening, IG: internal gap, AG: Axial
gap, OG: occlusal gap

k]

4.

A3} BPBY AYEE TAWIA PHE 2R §
25 2% A2 4 Y= A% Agoltt, AT} Ay

57 34 o Adalolet BABO| FAM 290
L% ALt A, B0l HAstel 2% Kok 94
Z3} Q& =2 uy A]71 4 Q). olo] X3 HEE
o] A Folof spuj, S5sfof FIHI). ofo] & o
TollA= 22 i?HH Xlﬂr*cl AdEE 252 7HEr
3-unit BEES A, W HA=E SHSH.

74 Al i Fejoll e At AlelE ¥l shalAk

2 knife margin(KM), chamfer margin(CM)22
AAsied. B3 ddES £58 7R F 229
A B3R AlEe] 7] 58] TAYol X—‘}"??Eoﬂ 3
FE oAz AfEE o] SUX7t obd 3-unit AlH
2 gAst%}

1YY REFO] A= 24 e ofF 7HA &7
3 ATH10). A HA HEES A 2ol A&t
JHONA QRN MARE SH 5 ol o] ¥
e efito] Hol= o2 Ae AEste S48 4 A
A BHESI AR Rgo] AAHA] eh= Aol Ak
T2y oA 2] S0l E7kslal Ste R v Hol
227 Aejut 2HE= 54 -o] 9l &= WA uhd
A 2P HEEe A & Zujslo] dd & o
o] TS AAArF o r S4shs RHEFR) It

=2
hl

o jen

=2 v

L
— T
o
L
bl

104

% o]
=

7.11,12). ©] $e RS hAe] AL A3
2 P 24 5 ok o] ol e wast
Aol A9 Agto] olg, Ao ABL Thi E4T
% gtk o] gick 3 Ankulolq Roj gt
B7] YEo] TRt FiolAe] Z4L Brkss
Al WA o ze AeEe olgst WHERIw)elT
[13-15]. o] e waZs =] Afolo] ALl <l
A A9 AskE AelEe Belstel A3we 4t
o 4% @I Bl Agslol Sitt. B
R 2% 9ol o] @3 AR XA
A1 gt Ao A A o) 29 5
Aol ek, dE ASE AL F% Al 25
2 7= 47 HolAl wdo] o} o7t asitt.
olg] Tt Agtw 2% o] glovt olFolHE
Ao} 47419) 3 et 211l 2 o
o 27 US4 wol Agsl Sick. T ol
7&14 o ool 335 Wl HgEst Aol o

H
ol

I

-

J[}l'

2+ 104 pm o5t S "]’E]'kﬁ‘:]‘ oAM= 7
F2 zﬂ%l’«] 591 AGE 29um ©Jste] gro] Uttt
52 23t 3D-printer& o83kl AlZtE Al
A¥oR A3 on, ¥ 5& PMMAEEE 4
7153te] REEY AL Bdyoer Husiych
,16]. o]& ATolME AGY E3872 7Y A2
Yehilor 0GY g2 tE REE 7};‘7'5"
HEQT EFE 1GS KMETH CMoA Tiis
AEQITE 2 AFolA &4 W] o2 1}01%
OoF {OFt Aol7} QIS & HEZ ol8&F
AlE & Adste] SAE AGY 7ol Bk
Aol JYARE BAHCR F S TE |e
gt Zpol7t itk Sjwjolth.

McLean¥ vonFraunhofer[17]1& 42}
3t 100071 o] HAEA AYJeE
A o2 100 pm Eojok £ou Fd 120
A= QkEcta Hasielr)y. 3 Sorense
50 pm, Mously 5191 39~120 um 3}-87Fs%
21 Bskoith 2 AtolA = AAF o= 126 pmel
519 Fr2 Hoem, OGE AYsta= 104 pmeolsty

_1>4

D O ¥ o

_\?_I‘

Jgr:LOHﬂlJ.lﬁir:UGJZ:mIonE
o c



27 uho] W& CAD/CAMCOE A&t 32 Bax 9 yd A: H|x
ko] A= 9t} ol V|E9 F&EFXHI AYALe} [2] M. Contrepois, A. Soenen, M. Bartala, O. Laviole,
_ “Marginal adaptation of ceramic crowns: a systematic
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