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Comparative evaluation of different surfaces fit of digitally fabricated cobalt-chromium copings
in two depth of finish lines
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Background and Aims: Despite the increasing application of intra-oral scanners, the effect of finish line position
on gingival margins adaptation is still discussed. The purpose of this clinical study was to evaluate the fitness of
cobalt-chromium copings obtained from intraoral scanning in two depth of finish lines.

Materials and Methods: Thirty teeth prepared for single premolar metal-ceramic crowns were included. Fifteen
teeth had supragingival and fifteen had sub-gingival finish lines. Digital impressions were made using an intraoral
scanner (Trios-3shape). Computer-aided design and computer-aided manufacture (CAD/CAM) cobalt-chromium
copings were fabricated from the scan files. The copings were evaluated intraorally and after adjustments, the
internal and marginal discrepancy were measured using silicone replicas and a stereomicroscopy. Internal and
marginal discrepancies were analyzed using the Multivariate test (P<0.05).

Results: The mean internal and marginal gap were 52.1 and 56.27p, for supragingival group and 49.72 and 62.98p
for subgingival group, respectively. The evaluation of finish line position showed no significant effect on obtained
results (P>0.05).

Conclusion: CAD/CAM chrome-cobalt copings fabricated by digital impressions provided acceptable marginal
and internal precision. However, the finish line position had no significant effect on the internal and marginal
adaptation.

Key Words: Impression technique, Marginal adaptation, Computer-aided design, Replica technique
Journal of Dental Medicine-Tehran University of Medical Sciences 2019;31(4):232-238

S lagp (il 09,8 — ) (Sbj pole olSily — S5l 0aSuisly —abl prel LS (cloil = ) ya5 1 ghmme e T
safura gh82@yahoo.com : s yIl lis M- YDAD- :oals

Yy



https://jdm.tums.ac.ir/article-1-5834-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-11 ]

OHSed g BgsS aldgu i8> e 9y o 90 0 Slad 3 piSl l eslaiw] Jlos a4 odds it (slacKigsS Bilkel o)y

EXVCCS

bl glayda gty G5 3 4 le & S Y Giried (555 )8 Jome 53 o olmd 315 (sl Sl (1938 oy iy 3929 L 1D g dio
Pad Vg p ol e 90 0 Jlzud ey 4 ol Al (i KinsS Billay Ly asllas Cpl 5l Gua sl coy 3y50 licred Jlioud gy 0l

D S iz olaw
ool s s N0 5 add eV il eid )3 V0 L5 dalllas 3y Kol s = Jlio iS5y Bl 3 s 03)53 il Jae yla Yo tewyy 039)
CAD/CAM gy 4 pgyS S slacSyg ou )8 .85 plocil 03,95 jil)5 s 51 (Trios 3shape) s J8b yiSwl lawss Jluzed Sl idly a2 y5

bgspo Ml b (565 0315] sy ySarags il ) o3lital b ssSiuluws 61y i slo g 51 o oY lasts §) oy 15 lontel lod 15 g il
(P<+/+0) x5 3JUT Multivariate g, bwg Jius o g 30 5 4

g A dplo yiog Seo VI  FANY & 15 09,5 )3 5 ytag)Seo OFIVY g OV/N iy ad (Wb 0g)S 3 Sl o g (S5 o5 (Sl sliBL
(P> +0) cilss oral Comd 4 gl )3 () dxe il il o35

5 b 8 plie o S5 o1 oo g il JoB BB Jlie o 5 (8 3illas Sl b, 4 00 4l CILS —pg S (slacKinsS (g S doeiid
il gyl ime b Sl lo

) S5 e pamels b Jlnjlo il (6,5 B S5 1o jlg IS

VYT ol aul VNN 1ol oMol AV YN 2 g0

il Jlomss (S350 (551555 ansh 3 e B Jas JSb dosiie
Ohey 4 BFgy lpl Colo ggw 4 dape ol &5 12 S )3 oy 4 cwlie (BRI liores Seelyw —Jle sla 159,
crge oy b S 6pS B bl s M SK5s 3 Lo laod ol iy (ol ilyge s S ol
&S B olgs Jlois] b ysiund LialS g jlew (gyen i3l SWEL (V) wlodls lis iswcols @ae (SYb zuls g wlosds o3l
29556 . (0) 3luise @S 1) (315 gim dw odmliio Gl g oad MU g 3580 48)S Y5 13 ()l Connj o3l LS —pg)S
o )8 b o |y ngiy Wlio 5 B B & gam iS5, lagele (BT il ) (U Lyl psie) ol Seslon
Hate ool jhecwl ad e 4 s (Y Gl 65 8 e Gage 398 &5 03,50 S S 5 Glows 8 > 4 e 4
Al o g0 ay cslo ()58 gy g) Sl A b pmeielS (o) JWagp gladl g (4258 slo Stpny) s b5l 4y el
Seiglsa dome it Slllae I (Gl > watd i bg el (Vb ST B Sy myd ol Can e gy (V) 9
39 4 g 4 Vb Sygo & sty oeile S 8 Car ol pogdle & Wl (S, ol JLid 4 5 pse Bl lost-wax
O )18 ddpen Japn 098 00 4B)S Jla5 )3 JWagy glasl  (ygtend Cage Cusl (Sew bl oo 5 CBg g oy (g5 S
an g S ply el & Vb Ojgo & gty sle e ey 13l 9 (K I ) (i o g (090 59N
@ ol don o 5 s yops 4 pj 4 pyle by Lyl computer-aided design and computer-aided  Jols
2,5 0Ll y35 0190 direct metal laser 4 manufacturing (CAD/CAM) milling
(S wog S92 0bsS Gl Al T i e slals S Sy SESS ule p adé o sintering (DMLS)
#) emergence profile yus & 5L g (L8 (b i ygiany (i yiuS Jb o cepw 4 Jlusud (655 LB I SaulS eolatwl (V) Sloas
b aealye (Jlomd (S50 (938l jg) (S & dag bojopel  (Jgie 1S slaanlb 4 gls Jloms GleMbl JUil cul il
S5 d i sl (5585 ol J il lSin 3o et il 3 s Car  Jas 3o 5 Y g Jl
dungllio g (g0t 4 Sl (SeielS 9 (2B Sllas duyo Sl oSl (F) 293 o5 L g Bl olal cB> (ials L]
O ol lagingiey Gl 5 Jhows p8 B B slaySl ol pbul B ey 51 5 e g gy 50 4

yyy


https://jdm.tums.ac.ir/article-1-5834-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-11 ]

(\\"ﬂV uLu.Mn) Al O)La.«:‘ AR 0)9.5)

ytg Sleyd (iiligs Sless § Sy pole olSiily (S5l aloe

Fodee MO=Y JU3ST (515 (lie g o e YIO=Y Jl5glST il als
a5 1 oolatwl 3shape  Slad 3 Sl | dalllas o) 5> o0 dwob
ok 033LBgy (6992 (el Jl ool &y jl ol jgd 4y a2 g Ly
S5y 5§ g A Sy Al Sy Cany 8le (538
Coppe & putdlS S by o (68 AB b )b e
Trios Jlas Job ySul dowy 45 03)55 (il slalis Sl
Dlwid &S ool (Sl cqa b pll (3shape- Denmark)
ooty gl Jels cilyaleS” lunl caszdls add pdaw i b g YU Y
cilyaleS G b Sl Trios Sl Job 5wl lawgs 0395
85 plos] ol 5 g Sl oSl ol 3 9 Ll
ad i g N ad pj Y s gl a8 Sl lis 3)8e y
Oeed ) g cd)S 18 oSl ,o (2#, Ultrapak, Ultradent)
dob Sl b 0358 (5l s ol il ylgS” 51 Sl Caumidg
JBL Sl coles 53 5 Jilie il yalgS g b Sl Trios  Slad
oalail b Jlio Ly Syg pay8 4ol j3 .8 )3 ploul cob el Cae
P S jl ol (Sl s Sy 3 slaSul Jolbs sla L6
las .uus b (Dental Designer 2014, 3shape) )38l s 5
Y Ghed Gede ) 2 4 (2l el 3 (P VA plow
2 yiecen ¥ JsSid V5S glil o Yoo 3 ol ol
hard pg,S LS Sob 5l milling bl o ai as)S
oKy  bwsy (ARUM, Doowon, Daejeon, Korea)
do U oy yoiasy Gl 51 s o285 &jaun (VersaMil, USA)
(PSedly g Wew) Sl Sl 5 e B
Omb GuisSens b g o by Shg m)d B e
9 b, (GC fit checker, GC Corp, Tokyo, Japan)
Bl Gl w8 B e s ol s,
OY Ol Caa g awibpy Sy posd (oSl ool setting ylo;
heavy sl L S0 6dow oo «SiyeS B Sb
(Panasil heavy- Kettenbach GmbH & Co. KG, Germany)
Jl &Y glesel sbml g o8 (gpsbo 4 A8 52)55 Shg e y8 51
buwg g z)B muyd S5l cds 4 ysSidaw odle Lles iyl 1)
oz 90 5l (B 5eSilus yple b ol VO ojles IS
O9Sel &Y Cwles (W) 3,8 (i Jiwdgese 9 JNoSidsSL

YY¥

Sl o opY Giaid aSol dgag b clalllas ol > ilaslyy
408,55 )8 drg )50 gl 1 9556 ol b odd )5S ndisas
Jlele &5 i oy p 4 pols adllae )3 9 ol J1 (V) 1) e
Jiomd (6565 B Jlid 4 oud adlis pg)S —cdlS saSinsS )
2l Gy 4 pja GBS Y ik & plapluy

iy 48 YU B 35 L o

32 0P
0las 4 SN ALY céb, 3l o™
M| anes 51 IR-TUMS.DENTISTRY.REC.1396.3520
sloggn (e 4 0ullS dmlye olilew lis (S pole olishy
Sy MLl adllas (5 8 b Can o)l (S sl asisly Sls
5yl ST aslinls, JuoSS 5l o (o9 Llyd daly g0 3 g

Lo dalllas

axdllae 43 39,9 (51, luxe

S5 ol (i ygian Aol Jutio b T3S e Jgey ()53 2929 -
sl

JW3g 0 Slon 5 Ciighe )3 ol (Sl WM 3925 pie —
b 2)90 3

Jod JB Slas cudlage -

adllas yd S 15 e AbBT cols, -

e oY b —

adllao 5l z9 5 slaylone

3590 (53 5 (S8 s Sl eamliie BB (A g2y

2 (& 5 el VL) eyl sl b sbge 3529 pis —
A 3y90 (03 iz (o3

Fogdee V5l it 93 Gos

Ol 8 5k Gliee 53 Cudgiome =

Sl &S gy 4y 039 yaex (Y Liiiid )y alus den
Ao clllas 3k wd 5 pY Giwid (5518 J93 BB (e
Ol 8 43Sl ) (e e V/0) & )bl Ges | o8 U


https://jdm.tums.ac.ir/article-1-5834-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-11 ]

OhSen g LgdsS aldgw S

e Al w95 5 e 31 il 5] osliel i 4y o0 4l clacSinsS il sy

Juje (her anl) Juale 5 JUST zolaw J) o 52
lgie 4 ol (5:Sle g plol (6568 031l s JIgSid 5 SIS Jltd
A4S a5 5 e o] 0 08

wan

ek 2 8 Sz fann Byl 551an i xSk i
odd LY Joaz p3 &l o5 9 YU (315 o5 sl slaglis cilise
5 3 8 ol L multivariate (¢l s b gols 50T ol
gl 09)5 93 (e Jlwwd 9 Jbje (JIsK (JBL zobaw > Sl Lo
P>/ 0) cuilas gyl gize

S 5 4 g Cony
Gl pdaygiey o (SelS Cadbge car Sl e
Sl ey A8l a8 pl g0y Jllo Bollas @ 3l 0
9 AL 9y bl (Jb Sl goas cage o5 Wbioo (I Glows
$lygS (65 B odko 5 ST oM (V) 29800 (S
Cusbge alox I e x5 LB cuaS p ol (Sl
AL e sl )3 G2 gs (JWag p oM (Y e
ot Carbse b adllao (nl 5 () o (6)Sen 5 332 e
S5 S g8 STy w8 50 Jlasle 5 (LB Bl o 315
aS ol adllas puls b oy Jeepm laglais o (gaslg

2,05 (gl gime ).u‘.) Jlzle 9 (B sillas o (315 o5 Cuadge

Oz o g JUs 5 Jbje (JIS (JUL Jla)lo zolaw > s
(leitz, DMBH Germany) «Suwg ySaogs yiaw! lawgi (A3 zglaw
(Dino-Lite SMP Edge Jluoud pysd 45 ply 0+ oleiS)5 b

L5 68 o)l ods Juate ol &4 AM7115MZT, Netherlands)

0 Js4)

5 Lo o5 55 0310 (xD+) o235 S0 pguad ) IS
B0

W 255V G b ST o Is 5 o8 palio =Y Jpan

s Jbie IS JBL JUele JIsS eyl JBL Jle sl Jleed  Jle sl JUse
FY/OY  o¥/Ad OV DADF FA/¥D SYIFA 05/¥Y DO/VY oSile
YIS Wae o YYEe  YAS YY/s¥ Yv/5¥ YoV WY Bl g e
VO/RY A8/ WYE/FA L WWY/A AL V\o/os AS/N Vo< /AD Sl VL
WY WNCE YAEe YS/oe \5/a8 YY/a vi/¥a ysivs e Gy
YE/VA oY NA YVIFE v SEIVY SYIVY sv/o- 5+/oA oSile
WO YAVS Y\ YF/RR YVIV- VF/EA YOIAS VF/EA Bl g e
SEISY  A0/FF YRS AT VY/VY WYAIYS VeANY VeSITY Sl «d»;
WYY NERA YYIRY WY Y¥/5a ¥V/¥- YOIVA Y\/sv o By
Y N\ YL & R/ L Sy Y -/$50 NiZal P-value

Y0


https://jdm.tums.ac.ir/article-1-5834-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-11 ]

(\\"ﬂV uLu.Mn) Al O)LQ.«:‘ AR 0)9.5)

ytg Sleyd (iiligs Sless § Sy pole olSiily (S5l aloe

Sy w4 Oley (8 BLSI(V+) (Vo)1) oySen 5 Pak adlas
Olalllas 3 8l oo (it jpinn) Billad Sl g 980 (pBygtumd g
#9550 WY (lgilpY slaaugyy I (23U (sl Sy ol
o3latwl y90 Jluzud i £o5 (pizrad (YVY) Conl osd 45155
28 Gysb 4l Sy Sldlas )3 55 (o jgie) iz
o5 4t (63 (Sl pdy ygny Vo VP Jlo 53 0h plol aie pllas 950
(n peS Saslp oI 5 LigS 1 el L aaliio 5 Jliomd (g) &
Oladllas plad jd doMs jobo 40 (YY) oy plis Ty Jluajlo 8 e
) peine Jlomd gy 4 odd aibl (gl oyl i) o (SeilS
gy (95See Ve Wil 5 0nd 3158 olie ilod S )y
Oldllae ol i .55l )13 3AVY Jlo )5 (YF) McLean lawgs odds
Sbapda gy slp ly JUisgls 09,5 bl b g yiee Jllo illas
5358 b iz (658 B s & o b

slad Cpiomen sl LIS, el o5 B Bl
sbad g ailais opbole 4 |y (o o) Cuoglie o J31 (5 oSy
x0le ol asdllas 43 (VB) A8 o (el laws 4Y (gl omilie
5 yog,See OV/Y &t (oYU ol w25 gl slalis o A3l 8
olod 50 a8 wal cowd 4 A FAVY 5 ol o35 s (ol lsd
W5 0393 > dine gl JIgSid 9 JU ¢ Jlimd (Jbje zokaw

oS (Y-AOANS) Sllllas (B 5 b duwlio ) oel cwd 4 gl
o0diligy j0gs (g ymol jl oolitwl & 5L & )lgi oo (Jloin! LYo 5l g
(Lava C.0.S wilo) Juzud (slbpimn (S 3 53 Glais oSl 3 S
o) cwlses Jlon) balps (5 05,8 o)l Slallae o) )3 03kl 3540
QY oyl cabs ()35 ,50 Jleisl g 03l o yiog Ko Yo-Y0 4Y
&9 Sl ooy e Mz 2 (VV) Ablo ias (pd gty ol
sy Ollllae ploxl ot jgin) GillaS 2 3391 (6l Caoless
S )9

Loy ygies) ST & (o0 Lglds cl (sl 50> udys 5
Jleel 31 ) Jol8 5,87 )3 a6 5 031051 Sladllae oyl 3.5, oLl
allan 3 o8 Jbo > cand 48,5 plosl (KinsS (53 iy Saolyo
A5 bl 2l 4 Sy byl

JUuale 5 3 )ldiime S Y uinid Bos ol adlhae
ohSen g Nedelcu bwgs o pbnl 2Kkl aslllas > .cuilss

AArd

Iy (SaidS” Ollllas codgaome Ll dalllas pl ol jonds Caa
sldiges g il Clilbs )3 o o 3 0, S ks
by pudine job & 1) Glaw sLad g 35 (o 1) (wyp 3)90
Sy Ses b g (V) Scanning electron microscopy (SEM)
2B 15 0)l6 05 g (SuidS Cllllas p3 Sl 10,8 saalie gy
Sldllas 4555 cpl 5D o pdo el o oy g ol 3l > 5,8
OS5 65 ol SsSab Sy il SST 5l Vgans
S5 5 93l ca2lbd s 5 B i) 42l 4 393 g0 odid
S3 oo B9 3 sy ol lacedgioe JI(100F) wil
Sriode B oS Sl (58 i L oS cud od
cind witdly (2l ol 3 s Al (rw ) o (Y e
Sl 6.5 0315l wlo 4" Cawl a5y (a9 Calo ST ] ,Sod
sl 229 Jloiol iz w (1) 298 00 diges Lo 53 )13 590
3 3g2g a nj (Bl ) oy & eSulew Celbis Gl wile
(V) 85 o0 929y s L 1) oS Sim 2 (6565 ol &5

b e lis o s jle 4l 0 8 1SSle pols adllas )
Ol i Ll a3 53 5 yieg S OFIVY &) (VL i1 w25
Juse zolaw olod 0 &S L5 dwlre yieg)Sue FY/AN 4t yj
Oldllas (S 50 i 0003 Hb pixe igle JIeSi) 9 JBTL ¢ Jliwsd
slasl (ADA) 65,8 oolawwlTrios 3Shape Sl jl &8 Sl
i &) 31 it adlan | Yl o o (ol ona] o &
wmlas Oldllas pl 5 sl S5 4 p3Y L(AV/FL 5 VE/FUL
2 pel ddllle )3 g 0ais plonil (SeidlS g0 4 lagyia g,
IS4y <ol 5 U8 (oBly Lulyd & el 2,5 Koo sty
Ol cul (e Gz ob ad w23V Olie 4 (B gk
lad dlon 5l .aal odlawl 3y50 (glayiolyly MBI s &y cgles
adllae jd 5 ol il adllas > a8 il ad)S Jlas o ylew
29 O+ Hlade pl (VA) Ko 9 Berrendero

S |y i Jlmslo &5 (ljee o (S8 aalllae (o3l >
390 pdnygiwy 5 (AANAN) W3S SIS pob adllae 4
2 g8 0jlul jeShe Cladllas 45 .05 glds juols dalllas b ooy
i85 plosl (SiagsS” 595 339 Salpw Jlosl 5l ) Jol87 91,8
oolel b Dbl Ll 4 Sy mp ol adlas 3 &5 s


https://jdm.tums.ac.ir/article-1-5834-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-11 ]

OhSen g LgdsS aldgw S

e 0y o5 90 0 Slad 3Dyl eolaiwl Jlos 4 odds did e (slacKiysS Bilkal o)y

29 g0 03wl (gdn du Jdo | Jbuond by dy by yeiw,y

ami g adlae oyl )3 odel Cund 4 claadl, & a5 b

) 2o 5l s VBB 55 5 40 a8 25

S (JBL >y 5l S g )5 Sy mp 3ilad 3 )b e ]
285 Jlsle g (JSI Zobaw Jliws 9 Jbje

» 5 635> dafio )3 b bl iy Jols dlis cpl
e wgan Slads )bl iy 5 VFACF 45 4 YOS Lo
TP o5 4 (SBjlis pole oaSiinghy 5 (Sijpluy Cliios

ol o Tyl lias (Sij pole oKl colos b oS wily o

1- Walton TR. The up to 25-year survival and clinical
performance of 2,340 high gold-based metal-ceramic single
crowns. Int J Prosthodont. 2013;26(2):151-60.

2- Kokubo Y, Ohkubo C, Tsumita M, Miyashita A, Vult von
Steyern P, Fukushima S. Clinical marginal and internal gaps of
Procera AllCeram crowns. J Oral Rehabil. 2005;32(7):526-30.
3- Hamza TA, Ezzat HA, El-Hossary MMK, Katamish HAEM,
Shokry TE, Rosenstiel SF. Accuracy of ceramic restorations
made with two CAD/CAM systems. J Prosthet Dent.
2013;109(2):83-7.

4- Rueda LJ, Sy-Muiioz JT, Naylor WP, Goodacre CJ, Swartz
ML. The effect of using custom or stock trays on the accuracy of
gypsum casts. Int J Prosthodont. 1996;9(4):367-73. 1996;9(4).
5- Lee SJ, Gallucci GO. Digital vs. conventional implant
impressions: efficiency outcomes. Clin Oral Implants Res.
2013;24(1):111-5.

6- Shenoy A, Shenoy N, Babannavar R. Periodontal
considerations determining the design and location of margins in
restorative dentistry. J Interdiscip Dentistry. 2012;2(1):3.

7- Ahrberg D, Lauer HC, Ahrberg M, Weigl P. Evaluation of fit
and efficiency of CAD/CAM fabricated all-ceramic restorations
based on direct and indirect digitalization: a double-blinded,
randomized clinical trial. Clin Oral Investig. 2016;20(2):
291-300.

8- Rodiger M, Heinitz A, Biirgers R, Rinke S. Fitting accuracy
of zirconia single crowns produced via digital and conventional
impressions-a clinical comparative study. Clin Oral Investig.
2017;21(2):579-87.

9- Zarauz C, Valverde A, Martinez-Rus F, Hassan B, Pradies G.
Clinical evaluation comparing the fit of all-ceramic crowns
obtained from silicone and digital intraoral impressions. Clin
Oral Investig. 2016;20(4):799-806.

10- Boeddinghaus M, Breloer ES, Rehmann P, Wostmann B.
Accuracy of single-tooth restorations based on intraoral digital
and conventional impressions in patients. Clin Oral Investig.

yYv

oY e CB2 g ggdg 3 )58l pl b YA JLe > (VA)
odlatwl 3ype yiSwl V&S ol LS adllee pl gl b o)y
5 CS3600, DWIO, Omnicam, Planscan.OS: 3M, CS3500)
b S @ pj a4 Y b (g > (Trios
Al andl )l (5 cml €85 5 299 (JSbgtwd 5 JEVbg250)

1 oolatwl Cpioad g 0 L adllas opl o 1) <> oy YL Trios
4l ad g ol jaois 4 xSl opl ) true color (g55less
il gy 4 )l o ol adllas MR a8 o SaS s lo
a8l atd ;& 5l edlinal o (gysbo 4y )5 0Ll Jao g (8ly at)
T slos psliad jl e addllae (ol 55 ol 2 0gMe 300 LS,
ol jn a8 b gy Col s oolatul Y iid (eouds Coa

&b
2015;19(8):2027-34.

11- Sakornwimon N, Leevailoj C. Clinical marginal fit of
zirconia crowns and patients’ preferences for impression
techniques using intraoral digital scanner versus polyvinyl
siloxane material. J Prosthet Dent. 2017;118(3):386-91.

12- Jacobs MS, Windeler AS. An investigation of dental luting
cement solubility as a function of the marginal gap. J Prosthet
Dent. 1991;65(3):436-42.

13- Wostmann B, Dohle A, Rettberg S. Zur Frage der in vivo
erreichbaren Abformgenauigkeit. DZZ. 1994;49(9):679-82.

14- Siadat H, Alikhasi M, Mirfazaelian A, Zade MMA. Scanning
electron microscope evaluation of vertical and horizontal
discrepancy in cast copings for single-tooth implant-supported
prostheses. Implant Dent. 2008;17(3):299-308.

15- Karlsson S. The fit of Procera titanium crowns: an in vitro
and clinical study. Acta Odontol Scand. 1993;51(3):129-34.

16- Laurent M, Scheer P, Dejou J, Laborde G. Clinical
evaluation of the marginal fit of cast crowns—validation of the
silicone replica method. J Oral Rehabil. 2008;35(2):116-22.

17- Reich S, Wichmann M, Nkenke E, Proeschel P. Clinical fit
of all-ceramic three-unit fixed partial dentures, generated with
three different CAD/CAM systems. Eur J Oral Sci.
2005;113(2):174-9.

18- Berrendero S, Salido M, Valverde A, Ferreiroa A, Pradies G.
Influence of conventional and digital intraoral impressions on the
fit of CAD/CAM-fabricated all-ceramic crowns. Clin Oral
Investig. 2016;20(9):2403-10.

19- Tsirogiannis P, Reissmann DR, Heydecke G. Evaluation of
the marginal fit of single-unit, complete-coverage ceramic
restorations  fabricated after digital and conventional
impressions: a systematic review and meta-analysis. J Prosthet
Dent. 2016;116(3):328-35. e2.

20- Pak H-S, Han J-S, Lee J-B, Kim S-H, Yang J-H. Influence
of porcelain veneering on the marginal fit of Digident and Lava
CAD/CAM zirconia ceramic crowns. J Adv Prosthodont.


https://jdm.tums.ac.ir/article-1-5834-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-11 ]

(\\NRV uLAMﬁ) A o)Lo.Aﬁ AR 0)9.))

Al Sleyd e ilige lass g (Sip pole olSiily (S5l ale

2010;2(2):33-8.

21- Grenade C, Mainjot A, Vanheusden A. Fit of single tooth
zirconia copings: comparison between various manufacturing
processes. J Prosthet Dent. 2011;105(4):249-55.

22- Suarez MJ, De Villaumbrosia PG, Pradies G, Lozano JF.
Comparison of the marginal fit of Procera AllCeram crowns with
two finish lines. Int J Prosthodont. 2003;16(3).

23- Chochlidakis KM, Papaspyridakos P, Geminiani A, Chen CJ,
Feng 1J, Ercoli C. Digital versus conventional impressions for
fixed prosthodontics: a systematic review and meta-analysis. J
Prosthet Dent. 2016;116(2):184-90. e12.

24- McLean J. The estimation of cement film thickness by an in
vivo technique. Br Dent J. 1971;131:107-11.

25- Nakamura T, Dei N, Kojima T, Wakabayashi K. Marginal

YYA

and internal fit of Cerec 3 CAD/CAM all-ceramic crowns. Int J
Prosthodont. 2003;16(3).

26- Zeltner M, Sailer I, Mithlemann S, Ozcan M, Himmerle CH,
Benic GI. Randomized controlled within-subject evaluation of
digital and conventional workflows for the fabrication of lithium
disilicate single crowns. Part III: marginal and internal fit. J
Prosthet Dent. 2017;117(3):354-62.

27- Quaas S, Loos R, Sporbeck H, Luthardt R. Analyse des
Einflusses der Puderapplikation auf die Genauigkeit optischer
Digitalisierung. DZZ. 2005;60(2):96-9.

28- Nedelcu R, Olsson P, Nystrom I, Thor A. Finish line
distinctness and accuracy in 7 intraoral scanners versus
conventional impression: an in vitro descriptive comparison.
BMC Oral Health. 2018;18(1):27.


https://jdm.tums.ac.ir/article-1-5834-fa.html
http://www.tcpdf.org

