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Background and Aims: One of the important fields of dentistry is surgery for dental implants. In this field, dentistry
has developed considerably in recent years amongst other fields of medicine from the perspective of digital device and
software application. Surgical guides help dental surgeon for more precise, confident, easier and shorter surgery. Process
of producing these tools are full digital and to somehow complex due to the application of many technical devices,
software and protocols. To achieve efficiency, all participants in the workflow must be aware of all steps and data
requirements for production of guides. This paper investigates the production process of surgical guide comprehensively,
and also, encompass all the steps in process with details.

Materials and Methods: This review article was based on searching Google scholar and PupMed databases considering
key words: Surgical Guide, Guided surgery, digital dentistry, dental CAD/CAM, Additive manufacturing. More than 90%
of the references were in English language and published after year 2010.

Conclusion: Today dentistry uses many digital solutions for dairy workflow and most of these solutions are developed
by engineers in various fields of knowledge. Thus, this information is essential for dentists, surgeon, clinician and
laboratory technician, etc. for better collaboration and participation. Amongst, advances in surgery of dental implant have
been highly significant and patients benefit from better treatment and less inconvenience. In addition, dentists do surgery
more precise and easier because of considering all conditions before of surgery. Thus, it is substantial inform of all steps
of production process.

Key Words: Guided surgery, Digital dentistry, Computer-aided design and manufacturing, Additive manufacturing
Journal of Dental Medicine-Tehran University of Medical Sciences 2019;31(4):255-266

oo Lige 005l —iy 5 _taieo oSl — o35l Ul — o) a5 Jshene g T
fvalilai@sharif.edu : Sy xS Slis S2APOY-5 1 jals

Yoo



https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 |

OSen g 035 Jy bl S cilal cllS sl gleialy Wy Sl 5 (535 5 (6950

EXVCCS

5 Jhows cliess 5l eolaiwl o (S50l wjes ol o sl Sl glacilesl (sl SE30l00 slaojes p ke i S KV PE)
CslS (i U uS o SaS 2l 4 (ol loial) sl 038 g (dlalasDe LB arwy pdl glo Jlo )0 (S5 slaojes ylo b awslie 3 b )l38l 55
daylal o 5l ool olaws 3l eolawl Judo 4 9 Jluswd el nlasal, oo adg anlid ey sl (50l oy 1 g esle i pielre 5 385 1) Cuilie]

e sl g caa Cloljll g Uslie colod 51 b I8 (53,5 1 beaisS” 8 )l (soled ¢y )8 (glp Conl odizmg (605 U o ISy 9 Cljpos
8)8 plbl craly job 4y (Slya leinly Wi a8 wyp Bua b dlds o) aiil ansl umlﬂ

Surgical (slasjly 2S (9> g Ca b PupMed § Google Scholer SleMbl ol ;5 35290 &Vlio 4 dliiwl b (6950 Ao ol 2 ow y 92 ufi”
51w ool 3y50 mlis jl do)d A+ 5l iy b pbxl Guide, Guided surgery, digital dentistry, dental CAD/CAM, Additive manufacturing,
SCAPVINIW Lo I P I PP R Vv VPR (VWSS S R (W

2 Slodine by o lSal) ol 55145 led o e2litl 05059, sla)lS (23,5 Pl (sl (o2l5 Sl (slolSal 51 (Szlis o5gpel 35 S Aol
9 S lie caa B plo g (6)loilpY clarmuiSs dacSalds (ol (o Ks55153 (gl gl 5 eMb! cplpls loss 03l drwgs Cilisce (glaojo
bl salgs (6558 sla anlyb aS as loyd 3l hlew 9 Cawl 039 dlasMe BB Sld ciliay] (i g0 b piy Gl (ol 50 (Cawl (659 08 cying Jola
T ks g winlss aslge g ol 5 5seds (sl bl plonl i 8 culys oled ) ML) s & b oS50 el 1 0de 5y oo g0
sl yg 08 5 Y Mg b e (oled il

il 35 (S pameelS il g Al Jliom (SB35 wnd colia o 031y S5

VNV Ol 3ol AVNV/YD ol Mol AV ¥/4 : Jgung

(Icam/Integrated DEFinition for Function Modeling) dodbo
S8 bsjr a JS 5 el ioles cubild oS ol s oolitu! Sald & cuol (Sals p  (SlS o S cilies]
Iy gy Ol Giles aS o)l 1) 3Se oS slaculad & eyl 3959 b35S )15 oozl 3y90 ] 13 Llg5 o s> 5 JelS > Jlsus
Sl Salst S aSl (58 b L(YA) dile e pdy Sl CBCT 5w (Oral scanner)  slad J5b (gla ySil dewgs g
3955 SledMbl VIS il awsh 1) ol slanly 3e Sl Sy 4by 38l o5 (Cone Beam Computed Tomography)
Shb Gl (0nk o) b6 290 @lio g (oo Coomw s o)l gy edlil (Sl da g 45 5 (b slayll a5 ciliad]
Ol g 158l Couw g layl38l o5 Jold sl sleialy Wgs o dayll cpl 5l 63,018 5 coslio oaliwl b L.sl@e ol 0k Lo ]
g gle | odlatel 0920 (S5 cnl ) (izmen 3o (U Ty ekl X pn S5 (6555 9 yeolu SIS 8355l Wl e olilew
B Ty (YU sl oK) 5o 2yse (widige 5 (Sibpy cllasMe oyl 51 oolianl b g 3,05 (0L (sblie Sijuiliin sl (sya sloinl,
5 e slenly Wy @ e bl o amde ol by, lagiy b awlie )3 5 35 e dinte kel Bos 5 4l oolSe
Sbybdges )3 ede (Cusly o laplSy) dbgiye Saen  Gloj 3 Calienl 358 e CBRI )3 (63508 o (sllaS Jgene
D9 g0 A JSasS sacylad 4 Sl slaculd gan VY) 0yl cilpes] il
dsjpe o Jold (L Cppe 4 2l slal, W g LS TM U e Glagdy, & amde ol Olidos
I) cledbl c)“b)f v JS‘*’ < Sl s J*‘?’ 9 L.?‘)Jo “5)‘3)? Ryl jl » O‘)l“:‘ri (e (\:) J"’)b s 75 & L5)"9"""°L< JL"’L):’B)
s s S dSSgn 9 Climes (85 Sl b Jele cal )5 egde loyy loj dbasMe LB ialS L 4 (5 5seelS sl b,
Sl g pis a4 deldl 3 ey o (LY UKD 3 0nd)S pasde 3 ol Gl cpl e 39w (S )l e 2)les 2R
M Sl ey in b Alie ol p5e by dlaye ja (Flapless surgery) i ot ol pbul b & Bies e

88 plol cpols jobo 4y (s (sloialy IDEFO slaybbses 51 ol s 00 (0F)  cwl

\[\i4


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 |

(WAY jlio; oF o)jlous 'Y 0)9) Ol Sloyd e dligy wledd 5 (S pole olKuisly (S5l dore

ol s Jondl s
La 5o, 9 o loaly b foall, giws
th}j:)@-|J_‘>.-LgL~;A|)-\__:S_,SJ~:J|)‘,:_wJ

Ll

Obss Sls

= slesal,

Sl ——p Ciliol sle Fgp

CBCT [ ECIRY ;_4;"‘)—" sloin |) S C)—'a )‘}él £
Sll=Y Ly Slas J=b sl Lajisn s il L3-8l e
Leossn >l L8l e e 5 558 Hedle
Sl (55 Aol n L3l e S A Sl

Y iS5 [ Sy s

Cilios! 3595 9 (2 Sloidl) Mg Caa (YU slaylSey) Laulls' J 58 5 (ol s (Ke) b 390 gslio Y JSWS

St s ol Lajiny 5 oz sloisly b Jodlgins D259 Pl sbotel) oy Jodlgs

oSl 6
(STL

dbpok —p

Sl sl (b L

slbosl, b
Lajisn s b

2
Lejgigy >k L

sbosaly oy cbal sl 5z
Loy |
PIRI ST u?‘)" dw‘)
3
A3
Loy glas Job i P55 ) S Lo ol slaisly sy b oy
Ol ol 5y iy e Loy s b o5
; o de Sl
CBCT st5s Lagisy o2 b e

s 555 ol

dbgipe SB3Ig9y g (Al slidl) adgl BB Jolpe - JS

Yov


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 |

Oen g 035 Jy bl S el el Sl leinly Wy Sz 8 3,5 » g9y

Sleys
gereh S 25 Jollgis
e  ——p .
= b
derch —w Sy
1
S s >
s S il
) M CBCT
y
Y
(S
) oS s STL
§ Jshrspa [P
grpicd —p depgh
3
CBCT sz S Ly gles L3 S

> sleial) Mo g (b e jlow s Souw g 05 S I ()13 pgad T UK

s () (FBd JA15 miSl 5l oaliiw! b jlom lod Sl (a2 g0 Wi 1 slowr 1D S g 005 Cdl (51550 prgnal —F JSW
CBCT L g (3) €CBCT (5,15 0 ygead (7) (D J&15 oSl 1 Jools Jlismsd

By 5 S Jals oy ¢l 1 J5) tlsi axrlye (o> SN s
oy 935 Oygo 0 g KU) g £58 dacilim] (e 9ol Glowy e gl b e g Sjl0d 4 Jlon axrlpe Sl
Iy Jlow olad 5l onds anps yoliad o b yl38l coww ¥ IS5 (1) il oo 4 S5l byl odd s loyd zib b jlen wiliay] 5,

o3 gL Cor g py Ll g A ugal A Caa )Py gl STpe

YOA


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 |

(\\"ﬂV uLu.Mn) Al O)LQ.«:‘ AR 0)9.5)

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

CBCT 5 ,9U8
aly) guels S 4 S glacilal (S )5ld ol
5z —¥ JS5) )b CBCT Sl o,k 3l oel cows 4 coleMbl )
oligS” Sl glalo b (sum duw glial sl el 41 ()5l el (>
9 O (SR 6 FomelS (259095 b dualie ;3 andl (il 593
b Sl ool 3l ol s ay leMbl (YL €83 0,05 ¢y clguio
e i g (b5l bl &S S pg0 &l o 20 b lisiog >
b ) sl ol 8 cas it slblKe (gl sl
b awlie > CBCT &5 cosl add odld i cpizmen (VA-YY)
Ol puiar b g peS 1) sl cwlbesd s L)l slabe)
b b I3l &S CBCT &S ol o caw b Siag (ol 2> 03
CBCT ()b pogad 3 2l jlog cilial oS (b5l sy (35)
33 3929 (Solite ) pgal dSgn oy b il 2
by sy iz Sl Gl Jlow & Sge » Jie lp (V)
Sl ylslil g oliste ()l g slagsdy, Mib Jol5' Sz o
pgal Fov 5l i BV 5 CBCT (Sl dlsyo (29)3 294 o0
Se b S8 JolS oSl) (Bl sl jgeal o3 & dy 41
455 ol (B sbvojen (sole 53 09 el sl (S8 394500 451
DICOM sl 85 s 5 L oSul ol
«Jgi (Digital Imaging and COmmunication in Medicine)

(Y\:‘YQ) Jv’)-‘fL;ﬁ )‘)B ol d)90 9 JLo...:‘ ‘GL{)L ‘b).oi

> glodly g gy (&b
BB 3 a5 lew s Cumdg I Jloms Jae S sbl 5l
sl g len oy Cows cdl jl wleMbl cuws g 5y I8 STL
HJECBCT L )b jl o cilml plbsl e (gy9 00 oML
Oyge 4 |y il Bl gy aelp Glpe ibie licwd
S5y 4l 0jgyal S ploxil (g Fguals (Sl dnd sk 1 g gilone
GBSl o b sl el Sb bl y il sl
o ol (pl 298 o0 pool 655 (o0 )18 ailiml (9, &5 2590
25008 5 by Bl 5l oy g Slgt Cums gy 33,5 0
iy 2ebp gyl o 1 cplple ((YOVF) wles g5 5 (b

el 5 1) g elel p il (o) acby (Kl il

Yo

Sy Ja1 Sl

Slg5 o 4" Cannl Jluoms (65l 5,58 gl Slad S5 by Sl
ot sl ) 2 3 eslizal 3,90 il (Sl
S8 g el jl sl sl Jlo 53 9 0ad (Byme o Cunl Jlo ¥
oS ol 03y L Slalllas ol sl (glalsMo  blB dgugs ¢ 5Ll
Cabls 5 Vb cdd s 4 b il lawgs oas sbml Jluows sl Jso
O Oszen s dlazel BB o8 LB gl Je ojlul 4 (S5
2ol ol 45 ales o ol g @y |y (odm dw (gl Jke aug clan il
Jeles 528y Yl 5 (Sa33005 15 o 38059, 0,8 tal3dl 4 oo
5 o py Al Candy Cusl odd hay oyl 5l eolatwl 4 llews
S s J315 55l b oy g s 5l olen (sl
390 S 4l GbSan (Phb cur polal il 5
s L gl gl 5l o i & 85 B olisad
(Vo=3Y) wle obel 1y Slus e asb jalre  slaglis
(o5 =¥ Js3)

SbSgn bySul oxjle sbeSps s ol
Gglds d o Ll 1) 08 4 osase i (gyld 50l
Tobaw lalow 0929 4 borpe 00d Kl (g)by pgad sl Sy
Olej 0250UsS 9 CudsS oyt b oSl (585 e Jlow gl S5
oS Conl 5 oels R SG o ge cnl (293 (VF) 2Bl (Ko
STL caopd b buas 5 amde il 1) odd Sl okas
ol )3 9 28 0 0,8 (Standard Tessilation Language)
a8 Jlow (o 5l M50 (B 030,50 )8 e3litul 3)90 (g
SIFIRY sl ySal okl b Jols (25 B g 5 33,5 0
L aslie > gy ol 2 2 B s b & 3550 (S
& o MlgS o 9 310 dgn g Uas Dol IS] ¢ Slas 51 (gla Sl
3 Gl S e abog] e (V0NF) 23,5 a3 S o s sl
B 3 s 5 P > S35 s (5,5 B oo
MY 3 jy B dlspe 3 lad (0l G 5l dmy 0 B S
S (> 3 85 395 WALl o pb (izmes 5 (Wlg5 9 Sy olx)
) i B Sy el ol g 35 g il 3 28 13
20,5 o 0p3d STL &jgo &y Baae a5 gy daled 8 B
NAVAN!


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 ]

e g o3lj Jg Soglw S el el 2l laaly Wy Jlod I 50,5 » g9y

{0 J55) 225 o

Lajsy 3 > bl (b Jodl g

:

oS 46 ST —» b
olep b M s b For S
1 o
Sy aaby
T
2 CBCT 2
sleish 2l B Lagy, Shb
&= P ol slemsl, (Sl b
ool (55, 40l 3
ol Ay T
b e Sy g S bz ey
.
Loy Y (eSS Sl

b sleial) g biigy (&b sl -0 JS

0313 418 (@) cslow o (Sl ol 51 0dliswl b 3595 (b (W) a0 i 1y (12 ol 5 L3y (A 15b g, —F JSWo
b sl gloidly (b (7) CBCT J 5 (Slas Jo1s oSl Jild SoS a2 g 0 (215b 55950 (5855 Jla3 3 b (gjlome )90 @ Cilpas]
SE Cundg g Clyoal Sl d da g b jlow SE (g5 Ejow SS9 (3) cbilyon CunnBige dgi

Y5


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 |

(\\"ﬂV uLu.Mn) Al O)LQ.«:‘ AR 0)9.5)

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

(5 )8 olSel B e il (JSa S5 51 8 (TA)
O Sl sl ol Ll o Sl S 55 cuiliasl S (gjlre
Szl (gly (Al G |y ceasl ojlul 5 glas )l (5 ye 48>
Sl S (2l ol iy abn 3 el cnl il Lne
csls (2l slasly Slg oo gl (il 9o 4 cwlie (e
bealas] (65518 050 g sl (Ko (18,5 Jas 5 L 1) calios]
b ol cleanly ol 5l eslanel b (z =2 JS5) (YFEY) wled sl
35 I St b dncilol 555 )5 fSn 5 3l & a2
Cilrosl (605,148 (sl Coanlio 0,05 dbul cpa 1y ylowy S8 drilling
ploul 1) bl coslS wlgs o ol 51 ookl b 2l a5 1l oo angd
3 Jimes 16 S, 5 el o ol (35 JSL3) (FYFY) s
o)f:&:) STL &g 4 i)).o.c &S conl o0 @‘)J’ u‘>|)? slesaly
(YF) 23,8 o
B39y 9 2 sloeial) Mg

S 2hb bl Sl glealy 5 bgn b o
13,5 o Jloy) g5 38T 50 4 il cags Lt STL S5 & Logos
Wl BV JSS Kgd e 1 0S5l Jius ©yg0 & S 0 oS

a3 o ol 1y ades

Lafisn s (>l sbosaly oy doallygins

(Diagnostic Wax-up) Wiigm ol,b

o 3l Juznd Jas slool 1w c0ddd 031y Cloruses 4y do i b
Sy 4l Can phe adlho o Slad 5 (sla xSl 5l oalasiwl b jlow
Gk 5|yl ol & Cosl dbgy o citlosl sl Lo g (2 il
oo (Computer Aided Design) CAD  slhb 58l 5
8 Gilwannd 9 sy aaby Sl ooy (Shb 5l e
5 sgmg odi (Sl sagy olel p jlen S > cilies] 0
oSl ol slew g Kb 4 kB ol ien (il -5 JS3)
Sl 9 .L.:Lo) oy ‘) Lm).xs)) Candg £OLO).> )‘ M &S AR 0
I Gl ylil 5l oolazul b 1y (g560s8y00 b g 03lasl ( S5 13 Lo 5,00
Sl g il Jlos dtwg, o do e cul (29)3 aimd plosl 33l 5
835 0 0pd STL &g & Baos &8 cul ol b
(VFAVaY)

Colyorl (552 4ol
98 3l el s & (slaesSl (65515 4 (sl g cn e
Ol oyl doby il ciluasl (6335 4oy 1581 p 5 il eolazsl CBCT
) B )18 leilY eSS L g Sl Jlasl o,
CuaS 9SS Jold bl e slapally eled I 3

A5l ansld jaloes (sl yld § wginw cuas g g0 (slad (gl

baisy 6
o slesly (b Jl s Pl
RS
J5 5
—
Lagsn b i 1
cla S 4 G-code
e JuS
2
52 6 otle
™
e JS8
3
OBJorSTL > gleial,
slesaly by o0l Caiyy
N ]
. =
Sl sleal, J 4
oact b
sl oy
5 _1 \ 4
| s Shles
‘, ’ L, Y e
s sy K’ htan et R clad o Foz
oud b 6
Lesisn s ok 3l es G J5S 55 edle sl s ok B e G aw Sz

B3 5 > sloialy sy sialh Y IS

Y&


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 |

Oen g 035 Jy bl

S el el 2l claaly Wy Sl I 53,5 » )90

5,15 2939 Jdo (lyb 53 a5 d4ds o dtdS (g0lge 4y oy dlge

wby bug gl Jae (olad plSowl (il 6l Ol (b3 o
P o d9dipe B> eSS by QO jlaw 5 335 o 8L
eSS Lawgs 00d el Glodz & 298 b s aw Sile 58
(e g (B sl AY) aY & 4Y Gjao @ 1) (sl clasal,
JS oo )3 g) Y ya Sledbol @l ) 5 03905 LT 5 035 5y
M 63l g9 4 i LaS oo Jlo)l (g a0 )l> ) (oY
Iy odds Jluyl slaay¥ cleMbl (gam dw Sl olaiwl 350 dlgs g

(o A JSE) (FY) s oo plosil 1) wdgs g (o3

Al sleal; ol (o) -A IS

Iy bges ol loal, My capr ol Jb

iy Ay Sl S Ned e odlitel am e (bSOl
S lwcwn; sl & (Photosensitive) ;5 &  wlee
Aoles o oolaiwl  Miws  owle  (Biocompatibility)
DLP (Stereolithography) SLA (gols L oSl
MultiJet/PolyJet 4 (Digital Light Processing/projection)
So o g 6y l)5 ool 5)50 (i sloal) Mg e wilgi
4 g5 b a5 amd oo plil (gl Cygo 4 1) (dm des Ol A1 3
g 413 )5 )18 4 Wles e byl 51 o Lo 3590 €3 9 Mg woes

2 odlaiwl 5y50 mle (slacyy 5l edlatwl ) Sls ol S e dng

Y&y

> gl gy

Siy aebiy 58l a0 dbwsy 4 (2l slataly (Slb Sl e
S My Gy 4 Lkl pl il
S dw o Sl 5l eolitul L 9 (Additive manufacturing)
)90 e (gdm dw Ol (659l ;0 g o adlw (3d printer)
SeablE &ty o duo 10 jiaS Colbs b slaasY i
O 5 A (g dw Sole o D90 03] (B (S dw Sl>
o il (Gl) Mg Suass g9y » s 2 iomly 1) oY
doul 1y plua! oy ooy coln Kl an dw b Sls culild
My Cap (Sby 3 038 Ojp0 4 Jd (ped 4 g bleie
390 39y 5 ol slodae colo g (2l 3 (S8 ol
(FD-YQ) 15,5 o )5 oslil

> loal) STL Ll (oSS (2> gloial, Ol> j) U
o Dyge Sim dw Sl @ b pe 138l e 5k Iy 0l ()b
Sledly 653 Caa (e oSS Ao pe (pl > w3 )18
9SS (e 45 (6979 4 ehiboi oo e ) Ola b ) (2>
23 (055 4 1b leder rizmen A8k ah | Wy ploj on S

(support) by dlge Bl (gl Al sloialy Mol 4 5L U

(A JS3) (F1) 3 208 55 o

OU 1y s awr Sl jloliinl b (2 slaial) adgi -A JSuo

B sleidly sgi g 4ol () w3 0


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 |

(\“RV ut’.«m) Al O)LQ.«:') AR 0)9.))

s Sloy e bl Sloss g Sy pole olKiiily  SKibjuiliss aloxe

B35y o
o9 8l Mita (1S9 5 Cuedll ol & 0ud (b (slaigy
& ame b sgeile S| eslizul by Jloms Sjgo & e

g5 (Computrized  Numerical — Control)

FoeelS
Snld L olglpY g (Sl b & A5
(Computer Aided Design/Computer Aided

(Fo¥s) Ssb o aslis CAD/CAM  Manufacturing)
fo 5l 2 JS)

L 1y 5336 558 58 ol aalissl b Wi adgi -4 JS3
555 339 (0) (ol Cioill sy () sns n

Py oad ohb Jgy STL b Ll CNC ) eslizl ol

Fon &9 @ 429 b & 0,50 )5 (CAM) Wy 53, b I3

U558 oS oS 15 elo ppuns (2] gt -yl ge Sl |, CNC

\ra

0394%0 )3 )95 iy (Al b g i (ol 93 40 85 Canl (SB35
&Wl (polymerization) el youds 313 oy a4 yiai))d
Jlo el (FYFY) 33,5 o ot sols &) wilo <l 1 ) 9 058 o
S A S ) sl 58 5935590 5l ekl L DLP (55L3 5
Sl &y joie 45 395 o0 030 () (S9) g Sl 008 Sl 5 jl oS
bug i 4Y )b w235 (0 dale g0 4 i 3)90 Y
Gl baY ol U b o doldl a5lyd 5 308 0 000l HeiS5e 0
bedby gl b @90 3 (e sloaly Ol gy 8
2 esilwoisSh jlam g b plxl (sl slainly o) 2 1) 5l 3550

{55 A JS5) b 15 eslizad 3,50 i) (2 i3

(FF) 1n loaly oaliiw! (3) -A JSW


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 |

Oen g 035 Jy bl

slp ) Gl gbcdal clS Slon 8 olaghy) obe
By g cuaS oS Jb o Whles Jugand olhlews 9 ol oS5 35l
CodlS it J15y55 1 (0L cenl Sl rims GRSl 5 1y )8
5 s Sl o sl gy ol slaial, ) ezl | cala
Byl 5oyl ol pen 4y Sl gl 1) cidies) cuilS Loy il
4ol bl g (2l 5l U o Cumsg ) (BT iy ol )3 S
b awglio ) 1) culpesl cuils alys ool plool 5l i (ol i)
3 Jelle )3 9 03905 Juped (slalas Mo LB (50 & (i slagsb)
e oty ) |y ColS 1) b kS oo
hsreS glop Jsbo & > (o (il s @ slew (pimen
9o sion jl (22 59y 20 Slyice )l90 3 9 Hlediee sy
dosMe B sblie & r g b los oolital (oloj (objl ce 3o
Caonl Bl b 2050 S (53,5 0o 5l (a5 <39 ol
JE Opgo @ (2l lotaly Mg anls Bl 3 Al e
5 ol (BTl aiilsts 0 ) i gd b 28,5 1,8 s 3,90
ey cnl sl g sl Wi g (ALl 4 b8l (Jolye (oles

W453,5 Koo 0

‘;s‘b)d:é 9 Mﬂ“

pcdy S &) lgie b 6585 dlly Slaging aoes dlis oyl

Cowdigo 0085l jd Jluzus (S5l 059> 10 (o0l Wgi 5 ik
6)9.9 AAAREATANNZA o)‘.o.\:: duw La uu).w uJ..xuo ol&uisly é)lMo
FOM PAVPWSRLLVIARYA R

Wy by oltlejl p e gt 5 bl I dlowg
Oy g dy 53 oS oy o oS (s 0aSisly Al yuiy
205 o YU g pads il ¢Sl dllds oyl

1- Schnutenhaus S, Edelmann C, Rudolph H, Dreyhaupt J,
Luthardt RG. 3D accuracy of implant positions in template-
guided implant placement as a function of the remaining teeth
and the surgical procedure: a retrospective study. Clin Oral
Investig. 2018;22(6):2363-72.

2- Nikzad S, Azari A. An introduction to Computer Guided
Implantology literature review distorical background and basic
concepts. J DENT Med. 2010;23(1):49-60.

a1

Sgug b (LB [TV Ngas g0 0ol G-code 5 v (gdas
o> Jasl CNC ypiile 4 9 0453 NC (Numerical Control)
W |y bgn oad paseie glaeS p b gudle Jlpl b s
Sy 29 o by 5l oo 3 gy wdg | ey ules
S Fgy 5l Wlgs oo gz g SBjls B3 Mo b ol 059l

elj bk cae S8 il s 18 Gl ey cunpy cde
PMMA 5l Cdge sl S, oled oLl
& Cumd & Nad o a3le (Polymethyl methacrylate)
2l oS L g dies TS sl 538 5 (Seolp oS,
o Aes paid 5 ables o Jlas] Hlo S8 50 o 03l )8 il
dlge jlodlsl b (am aw sla) Sl ()5, 4 b g0 Sagn

{1 JS8) (F9) 1l sy olSal Iy (53 o 550

08 o dw Sale byl b Pl Cge (JSTg -V ¢ JS
(FA) Cdldy g luiiy dgo Bl

35 4ol g Sy

Cygo & Sl glacidel 5l edlaiel b (Sl6o o leys 059 !

L)"I » Cww) M)f )])5 ul)Lo.u 9 u&.w).ul_\)i ()")"J“’ d)90 D.))L‘S

3- D'haese J, Van De Velde T, Komiyama A, Hultin M, De
Bruyn H. Accuracy and complications using computer-designed
stereolithographic surgical guides for oral rehabilitation by
means of dental implants: a review of the literature. Clin Implant
Dent R. 2012;14(3):321-35.

4- Ludlow M, Renne W. Digital Workflow in Implant Dentistry.
Curr Oral Health Rep. 2017;4(2):131-5.

5- de Almeida EO, Pellizzer EP, Goiatto MC, Margonar R,


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 |

(\\"ﬂV uLAM) A D)LQA:.J AR 0)9.))

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

Rocha EP, Freitas Jr AC, et al. Computer-guided surgery in
implantology: review of basic concepts. J Craniofac Surg.
2010;21(6):1917-21.

6- Ramasamy M, Giri RR, Subramonian K, Narendrakumar R.
Implant surgical guides: From the past to the present. J Pharm
Bioall Sci. 2013;5(Suppl 1):S98.
7- IDEF. Available from:
function_modeling_method/.

8- Presley A, Liles DH, editors. The use of IDEFO for the design
and specification of methodologies. Proceedings of the 4th

http://www.idef.com/idefo-

industrial engineering research conference; 1995.

9- Tischler M. Treatment Planning for Implant Dentistry. Dent
Today. 2016;35(10):104-6.

10- Imburgia M, Logozzo S, Hauschild U, Veronesi G, Mangano
C, Mangano FG. Accuracy of four intraoral scanners in oral
implantology: a comparative in vitro study. BMC Oral Health.
2017;17(1):92.

11- Mangano F, Gandolfi A, Luongo G, Logozzo S. Intraoral
scanners in dentistry: a review of the current literature. BMC
Oral Health. 2017;17(1):149.

12- 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 Healthc Eng. 2017;2017.

13- Ting-shu S, Jian S. Intraoral digital impression technique: a
review. J Prosthodont. 2015;24(4):313-21.

14- Tapie L, Lebon N, Mawussi B, Fron-Chabouis H, Duret F,
Attal J. Understanding dental CAD/CAM for restorations-
accuracy from a mechanical engineering viewpoint. Int J
Comput Dent. 2014;18(4):343-67.

15- Su T-s, Sun J. Comparison of repeatability between intraoral
digital scanner and extraoral digital scanner: An in-vitro study. J
Prosthodont Res. 2015;59(4):236-42.

16- Rudolph H, Salmen H, Moldan M, Kuhn K, Sichwardt V,
Wostmann B, et al. Accuracy of intraoral and extraoral digital
data acquisition for dental restorations. J Appl Oral Sci.
2016;24(1):85-94.

17- Tapie L, Lebon N, Mawussi B, Fron CH, Duret F, Attal J.
Understanding dental CAD/CAM for restorations--the digital
workflow from a mechanical engineering viewpoint. Int J
Comput Dent. 2015;18(1):21-44.

18- Trifkovic B, Budak I, Todorovic A, Vukelic D, Lazic V,
Puskar T. Comparative analysis on measuring performances of
dental intraoral and extraoral optical 3D digitization systems.
Measurement. 2014;47:45-53.

19- Scarfe WC, Farman AG, Sukovic P. Clinical applications of
cone-beam computed tomography in dental practice. ] Can Dent
Assoc. 2006;72(1):75.

20- Benavides E, Rios HF, Ganz SD, An C-H, Resnik R,
Reardon GT, et al. Use of cone beam computed tomography in
implant dentistry: the International Congress of Oral
Implantologists consensus report. Implant Dent. 2012;21(2):
78-86.

21- Orentlicher G, Abboud M. Guided surgery for implant
therapy. Dent Clin. 2011;55(4):715-44.

22- Jamjoom FZ, Kim D-G, McGlumphy EA, Lee DJ, Yilmaz

Y50

B. Positional accuracy of a prosthetic treatment plan
incorporated into a cone-beam computed tomography scan using
surface scan registration. J Prosthet Dent. 2018.

23- Masri R, Driscoll CF. Clinical applications of digital dental
technology: John Wiley & Sons; 2015.

24- Spin-Neto R, Marcantonio E, Gotfredsen E, Wenzel A.
Exploring CBCT-based DICOM files. A systematic review on
the properties of images used to evaluate maxillofacial bone
grafts. J Digit Imaging. 2011;24(6):959-66.

25- Grauer D, Cevidanes LS, Proffit WR. Working with DICOM
craniofacial images. Am J Orthod Dentofacial Orthop.
2009;136(3):460-70.

26- Nikzad S, Azari A. Computer-assisted implant surgery; a
flapless surgical/immediate loaded approach with 1 year follow-
up. Int J Med Robot. 2008;4(4):348-54.

27- Valizadeh S, Valilai FO, Valizadeh A, Houshmand M,
Vasegh Z. A review on workflow and components in digital
dentistry. J Dent Med. 2018;31(2).

28- Nikzad S, Azari A. A novel stereolithographic surgical guide
template for planning treatment involving a mandibular dental
implant. J Oral Maxillofac Surg. 2008;66(7):1446-54.

29- Nikzad S, Azari A. Custom-made radiographic template,
computed tomography, and computer-assisted flapless surgery
for treatment planning in partial edentulous patients: a
prospective 12-month study. J Oral Maxillofac Surg.
2010;68(6):1353-9.

30- Arcuri L, Lorenzi C, Cecchetti F, Germano F, Spuntarelli M,
Barlattani A. Full digital workflow for implant-prosthetic
rehabilitations: a case report. Oral Implantol. 2015;8(4):114.
31- Lanis A, del Canto OA. The combination of digital surface
scanners and cone beam computed tomography technology for
guided implant surgery using 3Shape implant studio software: a
case history report. Int J Prosthodont. 2015;28(2).

32- dental zb. Surgical Manual. 2018

[cited 2018 2018/12/21]. Available from:
https://www.zimmerbiometdental.com/wps/wcm/connect/dental
/bbfce9c2-a859-4af8-ac77-a5d29d070028/INSTSM_RevF_
Surgical+Manual. pdf?MOD=AJPERES& CACHEID=ROOTW
ORKSPACE.Z18_10041002L8PAFOA9JPRUHS520H7bbfce9c
2-a859-4af8-ac77-a5d29d070028.

33- straumann. Straumann® Guided Surgery Basic Information
2018 [cited 2018
https://www.straumann.com/content/dam/mediacenter/strauman
n/en/documents/brochure/technical-information/152.753-
en_low.pdf.

34- Arunyanak SP, Harris BT, Grant GT, Morton D, Lin W-S.
Digital approach to planning computer-guided surgery and

December 21]. Available from:

immediate provisionalization in a partially edentulous patient. J
Prosthet Dent. 2016;116(1):8-14.

35- Azari A, Nikzad S. The evolution of rapid prototyping in
dentistry: a review. Rapid Prototyping J. 2009;15(3):216-25.
36- Ventola CL. Medical applications for 3D printing: current
and projected uses. P T. 2014;39(10):704.

37- Van Noort R. The future of dental devices is digital. Dent
Mater. 2012;28(1):3-12.


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-06-29 |

Oen g 035 Jy bl

S el cllS sl gleialy Wy Sl 5 (535 5 (6950

38- Abduo J, Lyons K, Bennamoun M. Trends in computer-aided
manufacturing in prosthodontics: a review of the available
streams. Int J Dentistry. 2014;2014.

39- Malik HH, Darwood AR, Shaunak S, Kulatilake P,
Abdulrahman A, Mulki O, et al. Three-dimensional printing in
surgery: a review of current surgical applications. J Surg Res.
2015;199(2):512-22.

40- Chae MP, Rozen WM, McMenamin PG, Findlay MW,
Spychal RT, Hunter-Smith DJ. Emerging applications of bedside
3D printing in plastic surgery. Front Surg. 2015;2:25.

41- Gibson I, Rosen D, Stucker B. Additive manufacturing
technologies: 3D printing, rapid prototyping, and direct digital
manufacturing. 2nd ed. Springer New York, 2015.

42- Dawood A, Marti BM, Sauret-Jackson V, Darwood A. 3D
printing in dentistry. Br Dent J. 2015;219(11):521.

43- Stansbury JW, Idacavage MJ. 3D printing with polymers:
Challenges among expanding options and opportunities. Dent
Mater. 2016;32(1):54-64.

44- Fliigge TV, Nelson K, Schmelzeisen R, Metzger MC. Three-
dimensional plotting and printing of an implant drilling guide:

\ids

simplifying guided implant surgery. J Oral Maxillofac Surg.
2013;71(8):1340-6.

45- Lebon N, Tapie L, Duret F, Attal J-P. Understanding dental
CAD/CAM for restorations-dental milling machines from a
mechanical engineering viewpoint. Part A: chairside milling
machines. Int ] Comput Dent. 2016;19(1):45-62.

46- Lebon N, Tapie L, Duret F, Attal J. Understanding dental
CAD/CAM for restorations--dental milling machines from a
mechanical engineering viewpoint. Part B: labside milling
machines. Int ] Comput Dent. 2016;19(2):115-34.

47- Gaspar M, Weichert F. Integrated construction and
simulation of tool paths for milling dental crowns and bridges.
Comput Aided Des. 2013;45(10):1170-81.

48- Yau H-T, Chen H-C, Yu P-J. A customized smart CAM
system for digital dentistry. Comput Aided Des Appl.
2011;8(3):395-405.

49- Tahayeri A, Morgan M, Fugolin AP, Bompolaki D,
Athirasala A, Pfeifer CS, et al. 3D printed versus conventionally
cured provisional crown and bridge dental materials. Dent Mater.
2017.


https://journals.tums.ac.ir/jdm/article-1-5837-fa.html
http://www.tcpdf.org

