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Background: The use of digital technology and intraoral scanners in dentistry has gained increasing
popularity. Various factors can impact intraoral scanning accuracy and gaining competent knowledge of these
factors can enhance the accuracy, speed and quality of intraoral scanning procedures. In this study, we aimed
to investigate the factors influencing the accuracy of digital impressions recorded by intraoral scanners.
Methods and Materials: The present systematic review was performed according to the guidelines of the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020. A comprehensive
search was conducted across databases such as PubMed, Google Scholar, Scopus, Science Direct, Web of
Science and Cochrane Library using terms related to “intraoral scanner”, “CAD/CAM?”, “digital impression”,
“digital dentistry” and “accuracy”. Studies that were published from January 2015-February 2024 in English
or Persian language, were retrieved.

Results: A total of 1460 studies were initially identified and 100 studies were screened by title and abstract.
Case report studies or those which were non-relevant to our PICO model were excluded. Finally, the full text
of 30 studies were reviewed.

Conclusion: Multiple influencing factors were identified. These factors were classified into five main
categories that were either related to the operator (expertise and employed scanning strategy), utilized scanner
(size and type), scanned tooth (preparation, distance from adjacent teeth and topographic characteristics),
implant (implant location, angulation and scan body), jaw (jaw deformities, intra-arch distance and partial or
complete edentulism) or ambient conditions (ambient light and temperature).

Keywords: Accuracy, digital dentistry, intraoral scanners

*Corresponding Author: Maryam.jahangiri@shahed.ac.ir

> Please cite this paper as: Shayegh SS, Jahangiri M. The effective factors in the accuracy of intraoral
scanners: A systematic review. J Mashhad Dent Sch 2024, 48(3):799-819

»DOI: 10.22038/jmds.2024.24671

Copyright © 2023 Mashhad University of Medical Sciences. This work is licensed under a Creative Commons Attribution-Noncommercial
BY NG 4.0 International License https://creativecommons.org/licenses/by-nc/4.0/deed.en



https://jmds.mums.ac.ir/article_24671.html
https://jmds.mums.ac.ir/article_24671.html
https://creativecommons.org/licenses/by-nc/4.0/deed.en

<A..> oo sledk /8N 0,93 V0T Il /dgiie (Kb 3l s 2uSCEils alove

2SS U519 5l yiSul CES 43 g o1 45k Sulosumy 53 50

Al ' FA \ - & &
5 wRlg> myo¢ Bl (! Eln
Ol eyl pt ol olEils (S ulass oSl « Glsd W3 g s 09,5 bl

Olpl el s el olUGd ¢ ST 3ilais 0asidls o Slso b yig 09 )5« PuBZT 09O (§goRunsd iy

\FeY/0/8 250 930 &6\ FY /Y /Y o &)1 G 46

oS>

Ol 3959 ow! LCwwl 00wl guly Hlawn (S 3ilaid 45 25900l S5 J&1 (61 vl g Jluzwd (oI5l 5 edliinw! SdodRo
a5 y9 0 axllao (l 13.3,13 3929 Sguiiae (Sl Cas paw 9 CED 18] g0 &S Sl 3,215 (SLoalgy 9 W Sl 83 390 43 (o5
w2310 (0 oSl ©83 50 g (Sl ygS L (ow;

Pubmed, JleYb! sl ol 13 b .Cuwl 8399 PRISMA (¥ al5 olwl 3 (55950 axlllae o) JST g3l vgy g g0
9 Cuw> &Y+ YF U Y410 Jlw 31 Google Scholar, Scopus, Science Direct, Web of Science, Cochrane Library
B )S 13 w2 3y50 ki3 1) Egndge dr LTI o il 4 e Yo lad po dllio Vo v ylae jlenid Iy o

09155 Oldlae a6 L, saSe g olgie ol p andllae B g owd 2 lulind Tl ;5 axdllae Y+ £+ g0 ,> S ABL
i oty ddllae Yo JolS o cCuled 40 i Bls (idge b po L PICO Jue 4 a5 (63,150 b (55,90

S g G o (83 I3 Cngo Sige SlaysS1E ol 31 AT U Sl B> o illte (5l pST1E 26 S Al
3)90 53 0 lw C8 1 Sleduley 2 a9l 4,00 b el 5 a5 e BnygSl (nl g (oo (S JS15 (gl Sl 5T eolii!
S35 9bme O3 e 95 ¢ Clos] 93 chold ¢S 15 5llgj 95,5 013 phen (¥ (yited gl L sl sl (51 !
chmo 95 e (5lod b yiSs! ansiSo ¢yiSasl po 7o (531 Kol g2 (55 518 Uore e Cilgonl (655518 s Uils Cilon
a8yl 93 9 43,5 S SIS 3929 9 (590 (mt 02 5E Sl 4l b

B JA 13 (b ySwl {Jbusmd (S il (Cddi golS Wbl

VARAV Foyled / EA 0,93/ VENY Jlu / dgdie SC5 5510 0dSCESs alowa

VRN

s ol 25 680 p s S (s 8B 4 SR e sl Ooles S S
ol (5 IG5l g 5y ST 4y ol il B SS 5 af (SIS sLFs s s et
Chas g 0¥ o ST Il Ol 5 des S (e LB ol KaS el Olas 5l canlie
Ol lp S LIS oDl wkyls ) Lpgpn o3le 5 Obys (padeld )3 a5 248 o 4
0D ol oS azes g dyls 50 el sl elin U s Vil bl 28

L 55 o 0 O Jlows Yo O 5 gaila o syl W ¢ Vel F5p Sl 5 aws g
(S} Bl = P S x B R B



(6N e 9 32LS ol plond )

...... Sas J5s sl pSul s s F e sla, 5856 </\‘>

5 SN sl wb Wilea 3 sl bisle 4 ol
e pSul CBs 55 (g3date s, 8L 508 ba ol

V-\v)

o 4 Sosp sl s Syls 86

ﬁj‘.ﬁﬁ@b}‘bﬁsuLﬁjs.m‘d.:)bd&u)}fu

W g yg g
5,148) PRISMA b sl Sladmams oy p o
3 St s s Gl e SIS
Wore> b Slew) PICO(S) 3,55, 5 (bike
SRIB s 1us A ge b i 5 opl 4 PICO s .S
(1) 2L, sSt ax (P) Ol Olas J&Is Jlioms
©€) Jbams glo (Sl oy

X5 o (0)

SV el L

Scopus, Science  sleMbl gl oL 5 s
Direct, Web of Science , Cochrane Library
s o3ls 3l eslawl b Google scholar 3 PubMed,

"Intraoral scanner” OR "digital impression” OR
AND "digital dentistry" OR "CAD/CAM"

2 Glp e GF el A ft.-gdl“Accuracy"
O a C)‘j&JJJw |.L23| Y n\l’}c\' JALCJ ey
5 Y Ol Coulg s 9 Yl 4o asdlas

el
b ohspe Olpe o8 dlio Vo s 51

A adlae dlie 00 oUaS> azdls sudS olds
5 sl G)L& LSl g, g &S dYUu
QY&AW“U:ﬁeMr\g&‘uﬂﬁjdjlj‘ﬁy
L PICO Jlgw b a5 GV 5 5,50 5,15

o 1Al 5l g B andldE LS andllas 31 (Xs 4o

229 7 15 S s g Sl S o

3 eslizwl OLKay 3l Francois Duret Ve
OB R L A Rt PRSP P et
2o las S5 Sl il oS eslinal (530 55
Mormann gudy s baws 5 s gw 53 VAAL Lo
Wi byl Jud oyl iSul ol ad b
el s Ll glas Jsls sla il 51 aslizal
a4 ol Ol e 0T (gblse alas 5hsyls (goaie
o 01 b5l 5 4B O odoms (Sl b 5 Sl
5 g s Jmms S gar h o OISl (Sl
B 3l g0 51 eslinal pis (K58 slacws S &
OFIAY 4 Ciske JE pus D5 g (55l (S S
Oal ¢ o bz, Lial53l 1Y b el B3|
AU 4 520 SE S s 4 45 55k 5o oSl
S Oy K5 S Ol 5 s (5 S
wopp Doy ol Olgies 1) B e 51 (S oy
Scla Sl 3l eslitul g 5 aa 4 5L Y adyl
S Frmetdal Sl cgr Lol Sl &
Ay 2l ol pde ks slgileys 55 03]
S 3 s pde p 5 Bl 5 Bl 5 09 e 53
S eslial ol des 51 OIS o DS sla a3
Sipn s S Dl Jhms St
s sl pSal b cn g sla 5P 5SS 0950,
Cold, il 5 s Sl o ol las
eslinal 4 OIS 515 by Sl g O jlas
J5 s gla iKal 3 eslizal 3 ool oS ba Kl
125 cmdl ds b el (Sul (e a5 Slas
5 omly B> e 5 o b il il oS
;,swul;umuuduﬂw,uﬁ;&w

o 9o Kl g o gy G d 3 g5 9 ) g2 3 ok b




<M> ¥ooslad /4N 0553 1V 80T Jlu /g K pllis 0 AKEils aloes

flqu" andllas aw daL.«lﬁ L?;}"’y S FLIECIN andlan :)“9 3939 ‘_;UAJL:M La C,’aUa.A Jls YA J.als

(\ Jyua) O 05 3 s pasn b s s o TN g
)'| ok C)lﬁ- Sl © ’\.)..\3.\.5 adllao .:J‘j
ol C)L:-g 4«’)\5' )"h-! \ G)LQ-A:'; d}J’: ) CJMLE.A

e 5 el 1) 15 g0d

‘;’ bd‘.ﬁ)\b' ‘5\.&0@_\4‘}‘\.&:3“’J:ls’bdlhﬁcﬂyhhéfduﬁ\'-\'
- BAE 5 9 o eSSl g ey B 0L
5
! google scholar(n=440) scopus(n=175) pubmed(n=445)
7‘
’3:
‘)H ;;““'J}.’Jm}ji.ﬁé LM‘,S CJ:MOYGAQ‘}LF}ASM AT ‘5J|JSJ oY ke
s
4, (N=50).42 4218 ;LS fass ol Olge b g e b SYGa LS
)
‘ /f.ﬁ S a4 &S dls Y'\
U L PRVt
7&‘ [ Ay g addlae OB 4 ol U e dlie 00 s AS> g ol } » u:j)‘,j&altjswb';ﬁ
'R
S ol Cose w LB
- 9 e e)l.i‘ C)B.)
| 5wl addlas
[ i s ) e Yy eSS s YA S ] s
- LA B
2
3 \_ J
adlas 4 ol 3,1y SVUe o 5 1N J g
Ju
Sl 5 Sl g SR Gy b
. . , CEREC N
plsl 5 ol S5 ) oSl ¢S aps bl Omnicam t%-_ o L
. 2 5 ; g ( Dentsply, e 2, 2N
b oSaliw gie 5 YL 4 20 b ol &Sl 50 000 Sirona ) Resende et al Yoy P o
: DN
sl cbul w35 TRIOS 3; & k?; v %
3Shape € s G G
- 5 g
iTero & }\ %
ols J1 oSl <35 05 p VU wps il TRIOS 3: Lim et al Yo \A g £ 4

3Shape




(-S> prozlboadigias) L S J5s sl xSl C3s 55 S sl sS6 <A12

swired sla Sl Sl o S =

_ 1700 Medit Koo et al Yoy
oSl 5 g 5 Wireless

i 5 (SIS I3 45D A 51

a,ls YL Casyls

i500 Medit  Gavounelisetal — Y*YY

gs.ului})uw‘_;)h@.u@}w&&nw‘

3 S 2 s e 5 I 4L e S155 5

03 Llals QLS G169 SIS o D) fa! TRIOS 3
Pod (3 Chang et al Yovy
oSl 143 59y 51 eslizwl TRIOS 3 gla sl shape)

g SIS 3 S g e 5 Sl 4
Aals o, (seesaw  effect ) )b

|l (£ s

S35 p 68U Sl K4S sl OLES axdllas ol
23,1 Sl

Emerald Hongseok et al ARAAS

Palatal-Occlusal- x5, 3 1, <5 o s
Ol 1555 sy 43 1y <ds o 2eS 5 Buccal

S5

TRIOS 3

i Yevy
Emerald Jamjoom

i700 (Medit,
313 OLE 1y S5 o fdey (6 jombes V0 (5 ol Seoul, Rotar et al ARAA)
Korea)

TRIOS 3
(3Shape,
Copenhagen
) , Denmark)
,a‘gc..al‘_;%o‘,\‘/owléﬁg;uwﬁlg CS 3500
SLES 1 Jad JL s (Sl i) oSl aw f_{ii;i;frﬁla? Kim et all AKAR
LAals USA)
PlanScan
(Planmeca,
Helsinki,
Finland)

o &I° 549 et

i700,
TRIOS4,
CS 3800,
and iTero

ol (6 fonkes ¢ AlolB 55 S35 o S Button et al Yovy

3301 Jesly 15 5 s VL s s g 3Shape
,TRIOS

3M True
a3 o el B Kl 35 (g5ls e o) g Definition

29bme U1 343 53 (Sl 4 Osls 4 9l OISl Ammoun et al YooY

st
ata
CIG‘?»

ol g S0 Sl Co w45 515 OLES andllas oyl

i Emerald Hongseok etal Y+ Y¥
3,lH oKl Cds

bl d




<A~£> Y oooled /EA 55 N E0F Jl /gt S 33005 0AKls aloes

iTero
Element 2
(Align
Technology,
San Jose,
California,
USA), b)
Medit i500
(Medit corp,
Seongbukgu
, South
Korea), and
c) Trios 4
(3hape,
Copenhagen
, Denmark)
intraoral
scanner

oml oWsd 5 35 o SV jhex 315 adls s
X Gunel et al Yoy
sylsly &ds g

§3 @0 g

jyee ™ coryQ

dﬂjjﬁm‘_,:.!;r:.&g”f,;wd,l;@uo,w .
TL'OS3 Koulivandtetal Y4
CSl 5 g shape

Bl AN

el @ 550 i aas s g 4 YL s i500 (Medit) Son et al ARAN

ol ¢

Omnicam

dzils Jge 55 s 5Y6 <3 Trios3 3Shape sl ?_Ellzfg Rafienezad etal ~ Y'Y

shape

blue-light
scanner
(Identica
Slls o 5 i Jae slglas s o SKul cds blue; Medit)
the white- Jeon et al Y+Vo
el S AT LI by b s b IS light
scanner
(Identica;
Medit)

st Lo q ey

iTero
Element 2
(Align
Technology,
San Jose,
California,
USA), b)
Sl e S 2 5 IS IS SIS 5 1 sha (“d‘éi'.i Li??,
Kyls e 59U eBs Seongbukgu
I es , South
Korea), and
c) Trios 4
(3hape,
Copenhagen
, Denmark)
intraoral
scanner

FEST 9 FE S e

Gunel et al Yevy




(5,&‘-@-"- ﬁ,«;&u Ry Cl:s& L) Sas J5s sl pSul s s F e sla, 5856 <A’OZ

slels 31 MMY/0 55 g ol ;o ballas iy & &
G © B
@l 5ImmM /o YL gl ol 5 sl jolme  CS3600 Huang et al ARAA "g CZ_\ %_
v
das o il ) oKl o35 5l Yy e
Cs3500, .
s a4 r|.\3 6l e Oy ey Kl s CS.3600, c
) Trios2, Son et al ARAN v
Ll o S Trios3, and cf
i500
03 A eplals 0L BM2us s 1) &8s o i c
&
A}W Ag.bb SILES |)ﬁ.§60.1j295d.\.‘5u‘5h)}5 Trios 3 - | Yovs {
uoeta ' R
Ll s gl 3l VG Cm 5 BT, s BM223s shape ;
N
39608 <
Sl Olks 1 (g 2SIl e a4 Sds o sb e OIS o
(A slghis 581 7 shawsls gk o ans (z\ -
- ¢ , Trios 3 and %
155 Jlay e oy gid 5 o ‘ DA L
9 elhs dlea S5 ) 7 shaca ) gid 5 oo Primescan Chenetal i \;—
«1:.»!,4.345.&.‘.&‘,1@»\»:,;&\{!&?,,& c
Lals DL 1) g feS s Cysb, :
J5Is SRl S35 g 518 s bLI,) andllae ol :
Primescan, g,.
ool s o SVl OLS CufgnlS g g Slas Dentsply Elter et al AR Ny
P . P iron
a5 s 158 universal composite o5 8 s Sirona (2" c;_
L. R ITE s . Trios4, - ::_
3 u,.l,ws)l@l.g;u;\au«s:‘b OLis adlae UAJ Trios3, ore <
; Elter et al $
sylst, Primescan, L,
Omnicam
3 L R R R (5%
B2 ekl R Sl 5 o ol 4z 2 5 TRIOSS o asrisuebwo v & [ F
A s CEREC ng gt
b 2 D Gl (pe D Omnicam t &
6V s 65l (slgihras] 45 sl OLES aalllae oyl _ Gémez-Polo et : I,
Trios3 ARAA) . k)
Bl s 4 sly glgheal 4 ol Sl s al L .-
G N
: R N
i700, & ®
s DL 1y 453 10 5 425 £0 gl 5 W b (T:S'S%%gj Buttonetal ~ Y'Tv ¢ \}i
and iTero [
535 YL Sl el 4 s Lgdeay) oSS0l _ . G
Trios3 Atalay et al AR i’ WY
3,05 05 <85 o 5 mb b Y g0 a5 L,




<A.1> Yooled /EA 6,93 /VENY Jlu /g (K 555 0Kl alows

o a R & 5 G
e gy S 53 3k oKl d g B 5 N Trios3 Gomez-Poloet vy 2
ros ' o
sls 0L 1y 5VL s (gl al N
10S; Trophy
. Z Solutions,
) oKl &85 (6ol gmn Oy ey Sl S5 Carestream
Hayama et al YA .
NSNS Health, }\
Rochester, =
NY, USA %
}l:
5305 oKl S35 5 (6,05 gme 56 Sl ple £
o Emerald Hongseok etal ~ Y*YY
Ars (o O 6 VL s S5 nle
CEREC
Omnicam
sfs 5 7Yy <33 TRIOS 3 6 plas ol s ('gfr’;ﬁg'g” Resendeetal 2020 .
TRIOS 3; }_\
3Shape <
+
S
G
Omnicam g
2518 YL <3 TRIOS 3 (3l 5 Jge Sl 5o CTEissEg Rafienezad etal ~ Y*YY }\ E
shape t
«.
. . , Lava COS,
3 LaVa COS}S«"' L) JJ.\YL.\ 9 Uas ‘:ﬁ.}ios iTero

Wicher et al 2012
Adeds CEREC Ul s tas -y 2 (cadent),
* e CEREC

. o Re gl ; : . Trios4,
S 5 s o YL Triosd, Trios3 sl xSl Trios3.

5,0 Omnicam ;! 1, <3s Primescan,
Omnicam

Elter et al Yeyy

(i500;
. i e Version
e 55 03 B> o f 48 sls DL aalllae b o it
st 8l Sl 5 T 55 B s dgmne  COTP, el
South
Korea)

Koseoglu et al ARAN

TRIOS 3
(TRI),
Cerec
Omnicam '
N (0OC), iTero
Sl s Glas 3 s gla iSul cds s Jasee 54 Element
sl Rl 53 Jls pl Lol e SO ples SE(IS-EE)(’CC;, Wesemannetal ~ Y*Y)
Bl gl s SU gay Planmeca
Emerald
(EME), and
GC
Aadva (AA
D)

5{(

e
AsFnS ey




(5,&‘-@-"- ﬁ,«;&u Ry Cl:s& ) Sas J5s sl pSul s s F e sla, 5856 <A’Q

blﬁjé‘ébwéu‘)jjbbww}hswbw|
Do .. TRIOS 3; Revilla-Ledn et
S8 ales " | | s aS ! YeYe
plad leKal 5 o 558 Jl p i &5 5 S 3Shape al

Rl &8s 5 o glos 4S sl SLES addlas oyl
Revilla-Lednet vy

Cds gyl sme g bed il sl IS5 TRIOS 4 al

Ars e alS 1 b Sl

€5 vy

industrial
high-
precision
scanner i{'
- ~ - (ATOS "
& o S Olas @\5 5 PRaGL)T asdlae Capsule . o
Schimmel et al ARAN
1L 0L Jow sl 5 oS Gl 200MV12 2
0; GOM Q.
GmbH, &
Braunschw Iy
eig,
Germany)
TRIOS 3
(TRID),
SESINEI 0 Bl B e ks il e True . o
S Sl L33 S 55 (Gl g8 3 5 Lol LIS 3G ?ﬁg;lggg Kaewbuasa etal  Y*Y) ‘{j £
ol YL (gyls sre O Slas S5 Dental o .};
Wings o
(DW) 3
i
S Jols b Sl anslia LB 5 Jgd JU o35
o TRIOS 3 EINaghy et al Yovy
25 b 1y 6 SIB dgene Fas b
%
13
S 515 sba ;K aslie B 5 Jpd G cds €
_ TRIOS 3 Patel et al ARAR
2S5 Al 1) I Jgena ) b
)
L e la, g6 (cilayl b lad o (gla, 8L (SIS 5 i o 55 1 O K0

sl,sst 5 how g, esU b asSal L



&

\g eJM/iA 69 AR o JL&/.\G.:-A ﬁﬁ‘.\a: s ASESls Al?u

VoYl s dhemilagls sgmy oSal g b
S5l 51 sl gy p 4 251, 5 Gavounelis
aw addllas ol js s p Sl S35 fudse o
G by e opl LAS amlie Kuo L Sl g,
s o 5

b o S s (slgls I35l s 51 (A
g Sy G s glghlis I ST e
sl il IS o b Sl ) o il IS0
UGz o gla ds JBL mhau oo
Sl ) G sla A

b o o il sl JSL mlaw 51 (B
Tl Sl G A Sl S e
A JST e U sl e Al I S
S sla il IS mhav o S sl
Cmly Comw sl A U

Sl s 4 o oo 5 N 5ed S > (C

Sl 4 A G gl &S sl Ol adlas
@B .C 5l aml 93 55l YL hals e
o P uKea 5 Jamjoom OVwsls Ol glie
23 Ol 2 S SO Sl Bl A
adlas pl.asls » Emerald SyTRIOS 4 sla Sl
WS g 5 g e Sl GFI AN (s 4

(BOP)JLY -1 sl -JIS -

(POB) JISL-J13 S - JLYL-Y

(OBP) JG Y- JIS -1 s ¥

(OPB) JSL-JLYL-JI ST

(ZZ_P)JLYL— 15, 5-0

(22) 8155 51

R [ (00-0Y \Y) :
S p g Jerd 4 aalsl s (SO

el oS
| |
PR
P \ /
\ L et a8
| ssaba,sts | I |
% / al
P -
\ & . %,
— > m sl sl
I S T |
- JEPRER =
S gl =l
sy oS ”
| | | Lk |
) = e
/, -
- FETE o
it

Sl s e Kl s 5 S gla, S SS

SRR SNCIIPEL
PEINRORPAR

o« YV a0, Kea 5 Resende (YrY Jlu s
o) wksS s Sl C3s 5 81l O, e
5 hwge oS sl 4 b KE5INS av 5l e
TRIOS 3; 5 CEREC Omnicam ;Kul 55 5 sl
L sl3 sls LS andlas ol 55, eslizul 3Shape
7 ol SEb 1 Kal Rl g3 L WS 4
awge 5 Y a s b sl Sl sl el
Aos gl addllas 3 ksl plowil glie 35 b Sl
o hd An b Sl s Sl Bl 251 al 4 S0
04,y Koo adlas s egMe V.o
S Ll o Ul e Dl &Ko
S e (29 el Sl J5Is sla Sl 81

oSl 51l VY

G hd 5 Sl g0 (S Sl S gl

3,90 5 A Oldlas )l coenl Sl gar*




(SN e s 2ld cpll plond dw)

...... Sl s gl Kl e ) Fge sl sS6 <Ai2

VIO X/000 o alols 56 )y p 4 T 50
9CS 3500 5 TRIOS 3 ;iKul 4wy 5 (5 farkes
e &S ls OLES addlas plazsls pPlanScan
Sl dw a5 e Gk 05 Y/0 Aol s s
rlalp sl SLES T, Jad JL cds Sads L
s Buttonadlas oo oa 5 adlas 55
b ks o abolh )3 s op 7S V01 K0
Be Sl Cow 4l 4 2SSl u Sl I
FEMP S PRI

iy ewyp wlY ulLKeay  Ammoun
3 3M True Definition s3Shape TRIOS sl 2l
> partial coverage s complete coverage slgdl 5
ook 4 addlas cpl Hs Sl il Sl 4l
b 5505 09 85\ o Wlais (Sl 4l w2

s3bme 013 b sy B30 05 8

alome I by JolS” B15(Y 65 8

236w 015 Oy Jam )by 315 (Yo S

s9lome BIs 09 JolS' 35 (L0 5

AL iy lS Bl a8 sl Ol addlas ol
355 53 oSl & 031 43l 5 55l sl S35
oSl C3s gl s Sojgar obee OlAS
RS- L]

ool asly ey 4 (VOIL,Keay Button
S5l S35 55 O B g (am 380 5 ¥ (VO ()
V0 5 ax,5 80 agly 5 YL Cds adllas ol ausls
3,0 4l 0 Ol b Cds ol ols LA 4 s
S 4l e g BBl ayly L Sl
213 4 l5 LGl Cideay| 5 OIis Cotd g0 &S (5 ) g0 52
dals SV Kl S5 a1 Kl g 055

b

Gavounelis asdlas sl S 51 asdlas cpl Lol
5 POB 2y, 55 1) &8s o a0 K
S S OWZZ g, 5e 1y 35 oy feS

S5l (§ 5 sl gy a0 (VS 5 Chang
TRIOS Sl b g K WS S Kl s s
M (51wl dw aadllan ol .a251s 5 3 Pod (3 shape)
3 M 65l s X5 S amlis I, RT 43T R
Okey 5 g9 9,5 G S S SIS 0 e
T3 Sl b 5 IS (FIR5 oI5 il &
23 S Bl e S Sl il G
B33 3 b Sl oS Ges SIS B, 4 Sl
5 ok oSl K SY s 15 g TR
3k oSl (SIS sy 4 OGS (2 gy e
TP e 5 A Gl o (S IRIRT S,
Sols s ol andlas cpldd (Sul lld Slas
ML O TR 3 R-T s M Sl By, 4w o
S TR oy, 51 eslinel TRIOS 36l il 53 Ll
el e KUY

Ol G 4 MV Iy An
andlas ol 55 .azs0s 5 (occlusal first and S-shaped)
adlas cpl.ad eslizw| Emerald glas 515 Sl 5
SISl S8y (68U Kl K4S sl OLES
Gk Sl T el o pat s dsd e Bletn
2ad Jos oans ol )
Sl 65 S5 ol VY

S WU s W EISea 5 Rotar
Rl CBs  Cds el OIS G Sl w6 Aol
1700 ;! 35 a & lojT andllae ol 5 izl
9 Ly (S ke 0N N OT Y la ol s

Kim sl SLES 1, @5 o s (6 2eskee V0 (g dbol




&

\g eJM/iA 69 AR o JL&/.\G.:-A ﬁﬁ‘.\a: s ASESls Al?u

bl axdllas cpldiasls p 4 A 5 05 515 o2
Sy w38 &S Jee 0p O ¥ g5, b
5 M 3 ks ol amdls Sl el
Trios 3shape L Kol (op¥ pud 055 jasie
L 0T U5 5 odd 4l 315 00 b s, o plonll
(GC fit checker, ol (u558ms b 0 Sdo S,
Ol addlas cpl A& w, » GC Corp, Tokyo, Japan)
9L 35 035 05,855 b 6> (gae sl oS 5
bl ol pl e Vol sy adn;
S o (b g ool 540 pSl § g 4 Ol5 o0

15 S (503 U3 g dalii.lbﬂ 9

Olkis K315 95 sla S5ty
4}.‘&.& &.1 BL g(\.)bb&w 3 :|j.§ &:5)
Oluis SSI S as sl Sy wip v AKLLS
Ol & s caddllan cpl jaasls Sl S35 s
5 esls Sl pled 15 Jge 5 sl b ST
S 55 b 4 pade (Sesl o (515 45 5 2 RIB 51
4 b Gl e dd Sl Ol SO o guan cuS
Trios3 3Shape sOmnicam CEREC ;Sul g5 ahew s
Trios3  ;Sul as sy Oli adlas opl ad Sl
5o 4 G Je ,s YL 35 3Shape
Lndls
SIS g2 55 p 48 Lis S 001 \Ken 5 Jeon
ROV IR g0 1\ SN G TPV SV R S DT g R
lea..« 03,05 Bl lglhs aS sl UL andlas
Oﬁul B B LY JJJ‘: ‘;,Lé.u 6\.&‘}} \e CJ}L&.’IA
P @I s oKl Sds opl sl 138,50
Ly owdp pohe b ol slglls 5oy 2t
S gl adlas b mls pl ol 5 oS S sl

Rl e )0

LIy (o oSl (5 o &S p s 55k NS

ol okd plowil Slalllas cams I 1) oKl &5
Sl Kea 5 Al-lbrahim . "WV S s, 1, g5
S8l 235 53 551 Sl e s 4 TP
CEREC ,;Sul 5l anllae cnl js dizsls y G plas
Omnicam (Dentsply-Sirona, PA, United States
350kl ¢ plT o a5 10 g 538 0slitad

4 sls 0L s ppls S oSl 1) K85 cp o 9
Sols g Oyl Sul Co e SO ples Sl 3
PIRY
Sl b gy p o OV LKy An
9 izl p @Sl 33 55 (e Jgone ¢ o)D)
oslizal Emerald Slas Jals Sl 51 addlas
AU oKl o 45 sl 0L adlas cplas
B0 Kl Cds (g5l pme
B3 b g o (sla, 556 Y
Ol g5l eslal ¥,
oY e g T
(0 1K 5 GUnel baw g 45 (gl addlle s
Jusly 5 50 e8 e oY fend 4w Sbad el
adlln cpldd gy i (6 SI6 s 5
9 S35 o YL e Bl sl L a8 sl Ol
2o 15 Zds p ol Al g
oY Jhetd o YY
eds W EKes 5 Son a&i bl adla
aa> s g4l YL g Al ks Sl YL
sls 0L 1500 (Medit) 2wl 31 eslizal & 1,
6K 55 Bl oy 4 V01, 5 Koulivand

95 53 Sl 31 oSl jleslinl Jlis 4 el ale




(6N e 9 32LS ol plond )

...... Sas J5s sl pSul s s F e sla, 5856 <A\>

Sy OF 53 andllas o 2S4S ola a5 SO
el Sl 35 50 gl O s 9 K, 56 a5
L ARl adlas K 3™ i, \Ken 5 Zhou
53 01 goa 9 Ky pyp 4 (Sl Jlo SeS
2800 L8 (b 58 (SLB) Cslin gl
TRIOS 3 glas sl jSul s s (Cuip
0 53 S 55 seiS g, adllas pl jo Azl
o2l 534S 4 5M2,4M2, 3M2, 2M2, IM2 K,
Rb, T, S+A, L, a, b, C, h K, jel,b A candllas
BM2uui 5 1y Cds o i addlas cpl dd ) p
) b op feS il glay g 5o ded ol ol OLES
AYLCSg 5 Ol g 5a3M23s s e asls OLiS
a8l pl )l
ol 4l D3 g Dsb o b S25Y,0

2 sy o w TV IS 5 Chen
R e N P N O T R
sy 058 Sis il slgdy, ¢ IS S
5ok SIS Il s Sl aslis 4l gl
WS o gean Bl 5 O el 55§ SIS aed
cplag Trios3 g Primescan sslaiwl 5 40 (sl 2SS0l
S FS le a4 s (o gb e OIS 3l OLES andlas
ST s )ls b p a9 K3 01K
Tobe  bysid 5 o (A gl
o b caasbl el 5 Lgls Jley 85 5 0!
OLE 1) s/eS ds cash) dauly 4 o5 dea
s ElterSal s 5 Glis sle SUasls
T O S R S P PV

<3s ,suniversal; flowable composite; bulk fill

4o s bl s el P 51K 5 Gunel L g5
w3y 558 d5PST mhaw 53 56 axdllas cplys.cad
adllas pl S gy Jloms g SJ6 C3s p s
PRI S FPN L R [ th..» aS sl LS
Ols 4z pa cnlply sls 6 VL CBs (g)ls me
Sl Sds Bl 535 sbls sl s 5 Ul el
Slwgat 4 axgl Sl sl RS
lelhs b amlis 53 03,05 15 Jg0 K548,
L s oSl 5o YL s )8 Sl I8
Sl5 392
sl slgldis I SKal 5, 0 OIAs Ao BY Y

3 Aol ey 4 o MV LK 5 Huang
Al Sl S5 oSl s s sbee slglts
Gl Aol b ol Sais s Akl adlas pl
CS3600 ;Kuwl b 3 mmY/0 5 ¥ (¥Y/0 Y cV/0c )
5 lalas iy oS 3ls 0L addlas cnl b el
ol g sl 5olme slgilis 5 MMY/0 55 (g akols
) oSl &35 gl slglass 3imm V/0 YL sla
Ans o a3l
Sk Joes Yo

S35 53 Ul § 5 gy 4 W) 550, Ken 5 Son
CS3500, (sl s Kunl 31 gty 1 ol 53 N5 5 oS!
ol 5 S eslazl CS3600, Trios2, Trios3, and 1500
S ols s Oy e Sl 85 a8 s SLES andlas
s a4 il b e eSS 4 el
ARl 58k a8 Al g s DAS S
2l

C}‘.U}‘”AJ&J




<Mr>

\g eJM/iA 69 AR o JL&/.\G.:-A ﬁﬁ‘.\a: s ASESls Al?u

o L Kes 5 Atalay ikl (6,803
Tri053}3.<-| C.',.;JJD Ca.d:.oi‘ ‘5}:.5/)‘]3 Jav.o WSS,
33 ;.:.L;.«.ﬁ J:r.a aS sls OLE addlas ‘yj ..\:.::'-bJ.;
b s gdas! Sl ol S8 S Sl e
dﬁlﬂ LQJJ‘,A 4.9-\5 29 o3 JJS'Y\J dl:.é J}J’.:..ﬂ
Byl Cds o
R A
o (5 Kea 5 GOMez-Pol0 (s adlllas >
;,S.w‘ b:‘:ﬂ;Jm;%‘ Q:‘b)bs Q}‘)’ WSy
Azsls 5 TRIOS 3 Slas Jo1s Sl &8s 55 (gL
oSl I3 525015 Jomo (2R L5T andllas ol o
5 IS ¢ dbwl ¢ by bz 0p 5 0 5 ook
Jb ‘55\{ OS'“ J.".’ &é; J|J5 ,.L;J..:a r.;m.;s CJ.L;J
Bl Ol 1y 6 NG CBs gyl s O dl‘,f:.:i

sl b b e gla, g5 8
Sl Lt

o Rl s 4 T N1 Kes 5 Hayama
e VNY=S 58 5 20 oo VUV Y=, 5) oSl
LS e SIS (o e SO Sl S5 55 (e

10S; slas J&Is pKul 51 p&Kab3T gy 5 onl 5o
Trophy Solutions, Carestream Health, Rochester,
g 4S sls olEs asdlas CJ‘-‘ s eslas! NY, USA

YU 1) oSKal Cds gyl g g Sl S5
PR

Sl ol (s OV a5 AN

ol s sy eSal G35 ((Jsemey S5 45)

A eslizel Emerald  Slas fsls Sl 5 andlas

93,08 SRl S35 6Hls e WU (Sl u ple

Primescan, Dentsply Sirona glas &5 2ol
ol 33 g (6,15 pae DS, aalllan ol L aS s
s o YLl 0L Sy elS g g Sl S5

S 5 lSuniversal u ) smlS 0 S 5 Sl
Sl g B3 gy p a0 BV HI1\Ken o Elter
> Trios4, Trios3, Primescan, Omnicam _glas JsIs
Y BT T " WCTPPIC A (.JL.« Ase Ol Sl
zirconia, lithium disilicate glass-ceramic, & gl

composite, hybrid ceramic, feldspathic ceramic,
L o,abre a5 sl OLES andlas -pf Lazsls 5 metal

Byls 0y 3y o xS 0
bl b Jad o (sl S LY
PR L I FER W PAIE
wop 4 TV ELKea 5 Thanasrisuebwong
Slas s sl iKul &35 s b byl o dools
95 K5 655 45 Joe aw adllae oyl 53 sl
b gob Sl 55 0 o (5 dhoold 5 0k aead iy
b Sl SeS g g fede M 51V S5
@Lﬁ A Sl CEREC Omnicamy TRIOS3
Al il Calayl 95 g Ao 4> a 4S sls OLES
Al o A g e g 30
kool (5515 wsly YL
o VLK 5 GOmez-Polos axdlas s
Ol B33 51 3 Jome 5 Zaleasl Bala,0 5 a5l gy
zsls 5 TRIOS 3 glas s Kl s 55 ol
565l A s lgha! a3 adlas opl s
LA esls Gl A e 4 o s T YLl L
AL s (65l sldaasl 45 515 OLES andlas
Joee Adls Hls asl) ledea) 4 S Kl o




(6N e 9 32LS ol plond )

...... S J5s sl xSl C3s 55 S sl sS6 <M$Z

3Shape ,Trios ;Sul (ALK 5,5 1 SodS
s byl g8l 51 Ja itero Cadent

(— 3
|

l sSul confocal dobs cpens iy, ¥ K2

Active Wavefront Sampling(AWS) 2, ,»
ué.l.’.':'u ‘SL.’"‘,)' BL M bSi )" 3 C‘-w‘ J‘j) )‘,:SJ.)
Sas 5 gla il GI(E SE). 8K 4 2 95

h49)5 50 oL 1, Lava COS Ol (oo 335 cnl b

=

?/;0
W

b Sl AWS bl s 3y, 18 S

J=1s w95 Stereophotogrammetry S, s

‘5J‘bﬁﬁ}~a$ r—.} J'| S (5\'.’.“95 J'| ub,«.h ‘}JUA:
v pad @ IBl e L G palas 5 AS (o
Aol day ple 5 Gy ol Ksiee Jdd g
(M).CM»‘JS oslw 3
Cy dw C3d pwyp 4 Lo o, Ken 9 Wicher

CEREC Sirona 4 (AWS) Lava COS ;S
> (confocal) itero Cadent 4 (triangulation)
adlas ol sl kel 3 Jlows (5, K6
9805 slisLava COS sla Sl a1, &ds o YL

s oo 0L g YL s B sl
Sl C_,Si,\‘

ol o ) s sl Sl IS b
JSE 1A 05 Sy Sl (Glas JSs omygs
458 B L G e sl g ] B el e
5 Wl el s 5 S 55 SOL)d e
Aol ond dlSe 3 gt plomil gl JS
(F5) wolin sy, 4 Slas J&ls sl Sl
Active Wave front . Stereophotogrammetry
Ded o ghs aadb sl 4w sSampling

gl bl (o aw)Triangulation g,
Sdie S a3l 5 Card g0 93 Grils b oS wkia O 66
LS Jos S My 1) pgw 4l Ol5
w8 H s el SOy g, opl 5a(Y JSS)
Sl S g S 4 K s 93 5053
Cofedds (o fd gy |) it a4l g3 oS (5,550
e iKul 51 Js Cerec Omnicam il Vs géos
V0505 A s S 45 o

b Kol Triangulation ol s j54,0Y K&
S e polas ((S48) Confocal 2y, ;s
o B8 i bl Loy il g

JL:-‘-: RLY J.qf— CJJLG.G “ u}j) &i‘ (“Jﬁ).}ﬁ

32,085 4 5,05 5l 6B p Kl jw ) Consl Al




<M£>

\g eJM/iA 69 AR o JL&/.\G.:-A ﬁﬁ‘.\a: s ASESls Al?u

35 U ey p 4 OV ELKea 5 Koseoglu
ol A  Glas 5 sl il S35 s ases
259 b s 5 e H g e o4 andlae
23 b2l ddes 5 91555 S imen 5 BUI J sans
ot 4 sls 0L adllas oyl s, LSl s
Sl 3l 55 b s dgeme Jase 555 55 235
.3 s (..a!,e
25 mSU ey p a0 MV EIKea 5 Wesemann
TRIOS 3 s J&ls sl iSul cds s asms

(TRI), Cerec Omnicam (OC), iTero Element (ITE),
CS 3600 (CS), Planmeca Emerald (EME) , GC

S35 gy 4 addlae ol azsls 5 Aadva (AAD)
100, 500, 1000, & bz (55 Jayl 5 5 ba 2Kl o
C33 55 a4 45 sls OLES 5 s 5000 lux
el i gn S plas Kl 3 Glas J5 15 gla 1Kl
Gols s SU gals b gl (Sl s Jl el b
PR

Lyl oy p 4 ™ 5lLKea 5 Revilla-Leon
9 Sy 8 b o BU L Jeld e (6,8
TRIOS 3; 3Shape Sl cds 55,48 Oad dasl o
OLES U 5 55 1y Uas op S asdllas pl kezsls
Sl 53 as 5 1 ey 45 5,5 Dl 5 0l
| S fl.qs

b sl

Sbs 56 ey p 4 @7 01,0 5 Revilla-Ledn
TRIOS 4 glas J&51s gla Kl <35 5 ases
105 V40 Y40 YA BUI glos oy p 4 LT Lzsls
S ol Ol adllas cpl azsls p ol 8 Sl 4o
s il ol 18 30 Kl @35 5 e glos
Sl 1, LKul S gl e O

A W

triangulation 54, L CEREC ;S s Uas o 2l
NS

23 Sl g g oy OV 251, Kea 5 Resende
Sl g3 5 ekl 4 amS sy Sl 3
eslzwl TRIOS 3; 3Shape sOmnicam  CEREC
) plos Rl 534S sl UL addlas ol s S
4 Comd 55V 055 (S5 31 eilSe) TRIOS 3
S 3 Oldlas of Ja5 adlas -pf 5,05 3Shape
Al Lyl 65 ml <3s Triangulate sls 2wl
LS

T e | P C OV P O
Ok S Sm g sl Sy owsn 4 2RSS
sTrios3 3Shape ;SKul g5 L Sul s s
aS 513 OIS andlas ol .azs1s » Omnicam CEREC
Andls o YL ¢35 Trios3 3Shape S

S Cds wyp 4 Y LIKes 5 Elter
Trios4, Trios3, Primescan, glas [|&Is Sl
ANCEPPIC IR K"“"" Ao Ol Sl ;5 Omnicam
zirconia, lithium disilicate & gl o 5 (g o3bo

glass-ceramic,  composite, hybrid  ceramic,
OLES andlas ol .zl  feldspathic ceramic, metal

9 <3 o SV Triosd, Trios3 sle ;Sul 48 sls
3,15 Omnicam jKul 1, €5 o xS

OlF (oo ol plonil Olallls 4o pooes 4 a5 b
4O op feS w o R 5l s elal ) b Sl
LSl AWS Sl sy b S ol
o f s a8 Triangulation sla 2SSl ¢ Confocal
Aien Lo il o Sl 5
s la, g6 0




(6N e 9 32LS ol plond )

...... Sas J5s sl pSul s s F e sla, 5856 <A\OZ

S5 a5

Jls gl il 31 el amslis 44 Elnaghy
4 Mo 31555 55 53 (58I Jgene glgdn) b Slas
Sadlas cpl 3ol a,b Sl SIS
JU s s 5 AS eslina Trios 3-Shape ;S
oo b Glas 51 gl Sl alie BB 5 J g
057 251K g Patel .5 S Aol 1) 6 KI6 J sane
9 flS SIS s Slas s sla il 85w
S eslial s adlae cpl sl 48 bgs I
S5 b Oluls cpl s Slas 51 sl Sl
33 je Sl ) cd MTaylor Syl wasg b
SRl g MM A Gl Ges 4 g Lo adls
L3S Ol 1, 010 5 Linasdlas 4 trios3
2 6 Gl Glas 5 gl sl K
R g J{U%J‘gfls (5"@';&*:.3@\5 uaiua
adlas cpl 55 s plaadl gla ) p 4 sl
CetS b g Gdo Sl G ) gadaie Jl (g9 0
Sl iSul S35 5 J g Julge sledidsea |5

Ol oM s Yo s Glas 5

Y IPRR

SO 4y anly sla) g6

Jesly 5 JolS 10 (o

b s ¢ EIKes 5 Schimmel
Jesly 5 JolS S o 36 s g 4 A KRS
C)\ﬁ- K) ‘;h\g.;.:bji axJllas .L'J."'-‘.:ﬁ OSM‘ <3 B
EIRH

s Srivastava bwg 45 5,9, adlas
Jls gl Kl S35 oy g 4 Y 1S
olis s rl:u| Ol o Yls SO Sl s glas
15 9 WL sl o plS ATl g 45 AS 60l
OS.J dﬁl'% IR \a \AJ:J‘”J ff (als Lol sSJ:’r.Lo
Slds o Mls SO 55 e oSul 5 eslanal 53 9 L giee
el o9 HlE Rl e s

SP S

AUy p 4 BV ELes 5 Kaewbuasa
(e 00 b0 X)) (K g )0 om0 22
TRIOS 3 (TRI), True Definition sl Sl ¢35 55
OLS addllas -pf . aus1s » (TD), Dental Wings (DW)
C33 53 B w2 oSS ples Sl 534S sls
o3 Ljse_gs ‘5\.@—»«_95 )9 | Jl.lfﬁsl: QS...:‘
AL Ll s e Slas S sla il



<M'\>

\g eJM/iA 69 AR o JL&/J.G-:-A ﬁﬁ‘.\;: s ASESls Alm

s J& s sl Sl 3o

25 Fe b, g6 Y g

olLat

Jols=

She s

Ars (o plowl 5l oS (Sule S w25 b,

. L5l pl oslee

¥
Dgd g ol O L slgui a Sl g5l 308 55 @ o5l (5 feul § é
sl . S
EYSRP R L I B fbu‘ wsly b Sl Olgn B e oSl 4l G
3y 0y oSl 2ds o 5V Jham Y Gd @ oY b g5 o3be]
235 656 Y i e AR LST Sllae G b s e oY S Je g5l
I Sl 35 a5l Olds
Sl B3 ASL 3ls (g feS 3 sbls) s ASL Fa S Oz axa @ Ol SIS 8 sle S
bﬁdﬁj«&:; }‘C)S.a‘;be‘.ﬁ:wu (f:
By b o ge jslome HLSLe Sl ks 1/0 55 ol @ 29l lglas E:
Al ‘_5,?\)\.3 ;,.(.«l sy pw pws J.); 4 a8 slglis o RIRHS J’“ 'X,
j
yls 1y Sl Sds o YL BM20LsS 5 @ Olkis s 5 K “fé
el Dsbpp Al s Sl s @ ab O3 g ogb e b K25
JER| r@ui BY ] TR ATV IO PR N VY ) S
S5l 4 bg e b ufanlS Ole s Kl s YL @
. Sl s S5 » 56
.l Universal i >
SRl C3s 398 gedee V31 i Cilasl g5 Aol 4T S ,500 55 @ b 3 Syl Aol 3
e kel a5 %
Lyl 5 5YL CEayls L5 g5l S s cile! @ el Joue ;
o oSl 233 YL L1y Gl 5l 4l s cilalla il @ é,
LES 6oL Sl E
.:)bbaém;ybd‘;}gjédélg&s»|dﬁ ° \fé—
N _ Al b
ol YL oSl Cdsasl 28,5 Sl plu ez a @ ;x,
oo 111083 3Shape.o¥las ;o odd w)p sl iKul Obs ;5 @ }“ G
: Kl g =
Sl 1y el kf,\
G
D gdes gl Sl C3sddl geS lawe s 4> a @ Lo gles c
. 5
el a5 B8 e 0 . C&r €
: : . Lo ™
W‘&ﬁf‘yﬁ‘ﬁur@‘w%f ° G-
S0 3 gy oSl CBs 53 eyl g S SIS g s Sels e ool o oS Slass o
S5 Sl 5 e 0N S S g eSS i 2 o 2 %
5 gkn L Sl @
o
) Bb S el B LIG 5o b Kol 5l oslizal @ 5 abl g j
PSS Ay SAIB s b Sl 5 es S bl g E

FPESOPPPCI Egy R




(6N e 9 32LS ol plond )

...... S J5s sl xSl C3s 55 S sl sS6 <M‘Q

I R T SYD - R T TS
S sl Sl a3 adllas 4 oS S Ky
ol addlas jioS 45 gla a5La jacdis Laddle
25 o e s 4y Sletis Ky 26 Asle wst
05 L Sl Gl eslial gy mzman 5 b S0l S

s plowil gl g Jlwligh Sl Sl L

| CPR U o)
S o 1,8 5 K3

28bo 3l
BN sy Adle slas =

1S A

Do ol 5 Jeols sl 4Bl ulul

AE Gl 5l gl iKul Cs s godame gla, @G
ol e e il 1y oSl cukS 0T 51 8T aS 50
S pholgdn war g e bl A,k Jelse
Y S agls b Sl (oSl (51 Al 3550 53 05l
ikl 53 Aol S 55 gbls) 5588 Olis e
S5 A alids Cill (G5l Foglme OINs e s g
Sl o gl g3l (Sl J gt g S E e cla theas
(oSl 4B dgb s g ames gles (e pSl pslSee
8 sl SIS 5525 5 S o 2

33 53l HU S g, sSE b sy & RS
(Y S8 e (Sl s 1 Al (1 s 2SSl
Jesl 5 JoS G (g oSl

b ol sleds (Rl cor e 35S gla i iy

o) o AT 5 sl shd 5 sleds,

1. Abduo J, Elseyoufi M. Accuracy of Intraoral Scanners: A Systematic Review of Influencing Factors. Eur J
Prosthodont Restor Dent 2018;26(3):101-21.

2. Punj A, Bompolaki D, Garaicoa J. Dental Impression Materials and Techniques. Dent Clin North Am 2017;
61(4):779-96.

3. Zimmermann M, Mehl A, Mérmann WH, Reich S. Intraoral scanning systems - a current overview. Int J
Comput Dent 2015;18(2):101-29.

4. Kravitz ND, Groth C, Jones PE, Graham JW, Redmond WR. Intraoral digital scanners. J Clin Orthod
2014;48(6):337-447.

5. Ting-shu S, Jian S. Intraoral Digital Impression Technique: A Review. ] Prosthodont 2014;24.

6. Miyazaki T, Hotta Y, Kunii J, Kuriyama S, Tamaki Y. A review of dental CAD/CAM: current status and future
perspectives from 20 years of experience. Dent Mater J 2009;28(1):44-56.

7. Fliigge T, Meer W, Gimenez Gonzalez B, Vach K, Wismeijer D, Wang P. The accuracy of different dental
impression techniques for implant-supported dental prostheses: A systematic review and meta-analysis. Clin Oral
Implant Res 2018;29:374-92.

8. Jamjoom FZ, Aldghim A, Aldibasi O, Yilmaz B. Impact of intraoral scanner, scanning strategy, and scanned
arch on the scan accuracy of edentulous arches: An in vitro study. J Prosthet Dent 2024;131:1218-25.

9. Kim J, Park JM, Kim M, Heo SJ, Shin IH, Kim M. Comparison of experience curves between two 3-
dimensional intraoral scanners. J Prosthet Dent 2016;116(2):221-30.



< > MA Y oosled /EA 6553 /16 0F Jl /dgie LS pls saKisls aloy

10. Rafienezad R, lesaie M, Kargar K, Shayegh SS. In Vitro Evaluation of the Accuracy of Intraoral Scanners for Anterior
and Posterior Dental Restorations. J Mashhad Dent Sch 2022;46(1):35-45.(Persian)

11. Resende CCD, Barbosa TAQ, Moura GF, do Nascimento Tavares L, Rizzante FAP, George FM, et al. Influence of
operator experience, scanner type, and scan size on 3D scans. J Prosthet Dent 2021;125(2):294-9.

12. Revilla-Le6n M, Barmak AB, Tohme H, Yilmaz B, Kois JC, Gomez-Polo M. Factors that influence the accuracy of
maxillomandibular relationship at maximum intercuspation acquired by using intraoral scanners: A systematic review. J Dent
2023:104718.

13. Zhang C, Zhan X, Wang F, Wu Y, Yi Y, Meng J, et al. Influence of intraoral scanning duration on data accuracy. J
Prosthet Dent 2023:S0022-3913(23)00704-7.

14. Koo B, Son K, Lee J-M, Kim S-Y, Jin M-U, Lee K-B. Prediction of learning curves of wired and wireless intraoral
scanners. Scientific Reports 2023;13(1):21661.

15. Gavounelis NA, Gogola C-MC, Halazonetis DJ. The effect of scanning strategy on intraoral scanner’s accuracy. Dent
J 2022;10(7):123.

16. Chang I-C, Hung C-C, Du J-K, Liu C-T, Lai P-L, Lan T-H. Accuracy of intraoral scanning methods for maxillary
Kennedy class | arch. J Dent Sci 2023;18(2):747-53.

17. AnH, Langas EE, Gill AS. Effect of scanning speed, scanning pattern, and tip size on the accuracy of intraoral digital
scans. J Prosthet Dent 2024;131(6):1160-7.

18. Rotar RN, Faur AB, Pop D, Jivanescu A. Scanning distance influence on the intraoral scanning accuracy—An in vitro
study. Materials 2022;15(9):3061.

19. Ammoun R, Suprono MS, Goodacre CJ, Oyoyo U, Carrico CK, Kattadiyil MT. Influence of tooth preparation design
and scan angulations on the accuracy of two intraoral digital scanners: An in vitro study based on 3-dimensional comparisons.
J Prosthodont 2020;29(3):201-6.

20. Kim MK, Kim JM, Lee YM, Lim YJ, Lee SP. The effect of scanning distance on the accuracy of intra-oral scanners
used in dentistry. Clin Anatomy 2019;32(3):430-8.

21. Button H, Kois JC, Barmak AB, Zeitler JM, Rutkunas V, Revilla-Leén M. Scanning accuracy and scanning area
discrepancies of intraoral digital scans acquired at varying scanning distances and angulations among 4 different intraoral
scanners. J Prosthet Dent 2023:50022-3913(23)00067-7.

22. Al-lbrahim I, Keeling A, Osnes C. The effect of operator scanning speed on the trueness and precision of full-arch
digital impressions captured in vitro using an intraoral scanner. J Osseointegrate 2021:5265-S70.

23. Gunel A, Guncu MB, Uzel SM, Aktas G, Arikan H, Reiss N, et al. Analysis of the impact of various finish line designs
and occlusal morphologies on the accuracy of digital impressions. J Dent Sci 2023;18(3):1264-71.

24. Son K, Lee K-B. Effect of finish line locations of tooth preparation on the accuracy of intraoral scanners. Int J Comput
Dent 2021;24(1).

25. Jeon J-H, Choi B-Y, Kim C-M, Kim J-H, Kim H-Y, Kim W-C. Three-dimensional evaluation of the repeatability of
scanned conventional impressions of prepared teeth generated with white-and blue-light scanners. J Prosthetic Dent
2015;114(4):549-53.

26. Huang M-Y, Son K, Lee K-B. Effect of distance between the abutment and the adjacent teeth on intraoral scanning:
An in vitro study. J Prosthet Dent 2021;125(6):911-7.

27. Son K, Lee K-b. Effect of tooth types on the accuracy of dental 3d scanners: An in vitro study. Materials
2020;13(7):1744.

28. Zhou Y, Fu L, Zhang Z, Tang X. Effect of tooth color on the accuracy of intraoral complete arch scanning under
different light conditions using a zirconia restoration model. J Prosthet Dent 2024;131(1):145. el-. e8.

29. ChenY, Zhai Z, Li H, Yamada S, Matsuoka T, Ono S, et al. Influence of liquid on the tooth surface on the accuracy of
intraoral scanners: an in vitro study. J Prosthodont 2022;31(1):59-64.

30. Elter B, Diker B, Tak O. Effect of different composite resin materials used as core buildups on the trueness of intraoral
scanning. Int J Prosthodont 2021;34(5):600-7.

31. Thanasrisuebwong P, Kulchotirat T, Anunmana C. Effects of inter-implant distance on the accuracy of intraoral scanner:
An in vitro study. J Advance Prosthodont 2021;13(2):107.

32. Gomez-Polo M, Alvarez F, Ortega R, Gomez-Polo C, Barmak AB, Kois JC, et al. Influence of the implant scan body
bevel location, implant angulation and position on intraoral scanning accuracy: An in vitro study. J Dent 2022;121:104122.
33. Atalay S, Cakmak G, Donmez MB, Yilmaz H, Kékat AM, Yilmaz B. Effect of implant location and operator on the
accuracy of implant scans using a combined healing abutment-scan body system. J Dent 2021;115:103855.



(Sl ﬁf}&u ey C\;u& ) Slas 5 sl pSul 35 s s 6%&’5\52 MA

34. Hayama H, Fueki K, Wadachi J, Wakabayashi N. Trueness and precision of digital impressions obtained using an
intraoral scanner with different head size in the partially edentulous mandible. J Prosthodont Res 2018;62(3):347-52.

35. Ma, Guo Y-q, Saleh MQ, Yu H. Influence of ambient light conditions on intraoral scanning: A systematic review. J
Prosthodont Res 2023:JPR_D_23 00098.

36. Wesemann C, Kienbaum H, Thun M, Spies BC, Beuer F, Bumann A. Does ambient light affect the accuracy and
scanning time of intraoral scans? J Prosthet Dent 2021;125(6):924-31.

37. Revilla-Le6n M, Subramanian SG, Ozcan M, Krishnamurthy VR. Clinical study of the influence of ambient light
scanning conditions on the accuracy (trueness and precision) of an intraoral scanner. J Prosthodont 2020;29(2):107-13.

38. Revilla-Le6n M, Gohil A, Barmak AB, Gomez-Polo M, Pérez-Barquero JA, Att W, et al. Influence of ambient
temperature changes on intraoral scanning accuracy. J Prosthetic Dent 2023;130(5):755-60.

39. Srivastava G, Padhiary SK, Mohanty N, Molinero-Mourelle P, Chebib N. Accuracy of Intraoral Scanner for Recording
Completely Edentulous Arches—A Systematic Review. Dent J 2023;11(10):241.

40. Schimmel M, Akino N, Srinivasan M, Wittneben J-G, Yilmaz B, Abou-Ayash S. Accuracy of intraoral scanning in
completely and partially edentulous maxillary and mandibular jaws: an in vitro analysis. Clin Oral Investig 2021;25:1839-
47.

41. Kaewbuasa N, Ongthiemsak C. Effect of different arch widths on the accuracy of three intraoral scanners. J Advance
Prosthodont 2021;13(4):205.

42. EINaghy R, Amin SA, Hasanin M. Evaluating the accuracy of intraoral direct digital impressions in 2 infants with
unilateral cleft lip and palate compared with digitized conventional impression. Am J Orthod Dentofacial Orthop
2022;162(3):403-9.

43. Patel J, Winters J, Walters M. Intraoral digital impression technique for a neonate with bilateral cleft lip and palate.
Cleft Palate Craniofac J 2019;56(8):1120-3.

44. LinL, ZhuoY, Cai P, Chen X, Zheng Z, Lin J. Use of an intraoral scanner and CAD-CAM for simultaneous restoration
with a personalized titanium post-core and a zirconia crown. J Oral Sci 2024;66(1):82-4.

45. Van der Meer W, Andriessen FS, Wismeijer D, Ren Y. Application of intra-oral dental scanners in the digital workflow
of implantology. PL0oS One 2012;7(8):e43312.

46. Lim J-H, Park J-M, Kim M, Heo S-J, Myung J-Y. Comparison of digital intraoral scanner reproducibility and image
trueness considering repetitive experience. J Prosthet Dent 2018;119(2):225-32.

47. Elter B, Tak O. Effect of substrate adjacent to the scan region on the trueness of four intraoral scanners: An in vitro
study. J Dent 2023;138:104729.

48. Richert R, Goujat A, Venet L, Viguie G, Viennot S, Robinson P, et al. Intraoral scanner technologies: a review to make
a successful impression. J Health Engineer 2017;2017.

49. Shimizu S, Shinya A, Kuroda S, Gomi H. The accuracy of the CAD system using intraoral and extraoral scanners for
designing of fixed dental prostheses. Dent Mater J 2017;36(4):402-7.

50. Revilla-Le6n M, Gohil A, Barmak AB, Gomez-Polo M, Pérez-Barquero JA, Att W, et al. Influence of ambient
temperature changes on intraoral scanning accuracy. J Prosthet Dent 2023;130(5):755-60.

51. Koulivand S, Siadat H, Ghodsi S, Alikhasi M. Comparative evaluation of different surfaces fit of digitally fabricated
cobalt-chromium copings in two depth of finish lines. J Dent Med 2019;31(4):232-8.

52. Revilla-Leén M, Kois DE, Kois JC. A guide for maximizing the accuracy of intraoral digital scans: Part 2—Patient
factors. J Esthet Restor Dent 2023;35(1):241-9.

53. Alkadi L. A Comprehensive Review of Factors That Influence the Accuracy of Intraoral Scanners. Diagnostics
2023;13(21):3291.

54. Revilla-Le6n M, Lanis A, Yilmaz B, Kois JC, Gallucci GO. Intraoral digital implant scans: Parameters to improve
accuracy. J Prosthodont 2023;32(S2):150-64.

55. Revilla-Leén M, Kois DE, Kois JC. A guide for maximizing the accuracy of intraoral digital scans. Part 1: Operator
factors. J Esthet Restor Dent 2023;35(1):230-40.

56. Koseoglu M, Kahramanoglu E, Akin H. Evaluating the effect of ambient and scanning lights on the trueness of the
intraoral scanner. J Prosthodont 2021;30(9):811-6.

57. Tayloor TD. Clinical Maxillofacial Prosthetics: Quintessence Publishing Company. 2000.



