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BMEZHWT, pfE20.05U T2 EREARZLE L,



P11 BB OREE ORRAL ST i
EH DL b a7z BEILRFR O R i h O Tl 2 5] %, il & D2 % image ] % AW T
Al %,

X 12 BEBRNOZEDICZLT —FOfREE » ERic /Rl
HLnwFYaLry—r7a—%2HTiat, 8UWEL 72 ESAfifREE, co XL T10
NR— 3 EERL LS Z 1T 5 72



i) CADT — % L CoHELEDLRIC X 2 EE ORELE

Reference data & Scan data% % #1Z £120[0l#5% L 7z, Reference data & Scan
data®STLT — X % B b 72 [H{§ % X131/~ 3, Color coded deviation map_I-
TADDENGDOEINZT Ny P AV MRIRIEHEEE R L7z, 2 DV REL
0.1mmEANTH - 7z, (RN DA, Reference data & Scan data® TR 7 1%

0.073 (£0.025) mm7- > 7z, (% 2)

[X|13 Reference data & Scan data DRz
Reference data & Scan data® STLT — X % XA+ 7 4 v T 7A4 AV Mk o THEHRED
. iz % color coded deviation map C/R L 72D D, 42D T Ny b AV MIIZITHEBETH -
72 Z & 25 Reference data® Scan datald (ZIX[F| CAZETH 5 2 & H3b v o 7z,



% 2 Reference data & Scan data D 7=

Reference data & Scan data & D1RZE (mm)

1 0.046
2 0.062
3 0.104
4 0.120
5 0.028
6 0.086
7 0.070
8 0.077
9 0.084
10 0.092
11 0.104
12 0.052
13 0.066
14 0.078
15 0.096
16 0.039
17 0.082
18 0.052
19 0.091
20 0.037

Average 0.073

Standard

Deviation 0.023

iy 7 b THEH L 72 Reference data & Scan data DIRZ=E%Z /RN T,




ii) kb b c oGk
WEH~ % * vicftlgo FEER 2 10l L <o nz1Edh e o

i

£130.081 (£0.012)mmTH Y, H7-hT7 V2N T =2 7 —%HTfFRL /-

\

101l o |- FARHBREETE % Bt L CRBRICAENT L 72 1B & D22 5130.070 (£0.019)
mmTHo7z, AFa2—T VY FOUREL Y., fHEO LT L Fii- T 2L
V=27 7n—%HnCERL7210f o FFEfSEE 2GR L CR SNz B e
DAERIIPp=0.174>0.05TH V., AEEFBDONTH TV ENVT—2 70
—CE&EF FHLL 2 iR L~ o F v IcA b CTER X N T8 o LSRR
LRBRIC= A F v ORBICEbE TG L, (fEORBIL R UKETH L 2 L
R L7z, (XM14, % 3)

RBIEEICL DR
0.1 N.S.
0.09
0.08
0.07
—~ 0.06
E 0.05
H
€ 04
0.03
0.02
0.01
0
Control Samples

B 14 HALEREIC X 3 HE
Control & Samples & DRNICHEZITFED b o7z, (% n=10,p=0.174>0.05,N.S. =

No significant difference)



F 3 BUSCLEGZIC TR L 72 1B A & i] ik o> Befi i o BR

Control (mm) Samples (mm)

1 0.076 0.056
2 0.087 0.042
3 0.071 0.056
4 0.109 0.042
5 0.076 0.085
6 0.076 0.080
7 0.065 0.085
8 0.076 0.074
9 0.087 0.080
10 0.087 0.103

Average 0.081 0.070

Standard

Deviation 0.012 0.019

ZODIN—TOMICHEEZITED binh o Tz,



HLWTYZALT =2 70 —IlBWC, TYEALT v 7 RAT v 7 LB
MD3DT — X ZEREDLEDLDICHWIEEIT Ny b AV o7, Th
X, HHL7~ZCADY 7 by =27 T34 v 77 v MEESTLYZ 7 A AMERTEEZ
HFoencEhdrolchrbThs, L2L, TNy P AV DT —X%STL
77 ANMERCEEHT LA TELLZD, HRAEDEEZTIBOREL LT
w7z,
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KT 4 OREORIED 7=, LSEHWTREERD ZF v v AR5 4 & ARSI R * %
VRTADPLELNTZT Ny P AV FDOSTLT — X 2 ERADE D OF L
THDRMEL 5T — 2L LTHWE 2 2R Ak, LELAadb, DL
AF ¥ VRT A DRRDORIPLSDO A F ¥ VAREAHIFAZ A Tk, T
Ny b AV b OREERE T % OIS E R ERAL T H % Extra-oral regions A F ¥
VCEY, Wikl 7z, X o T, (1) TIHHE L 72 Reference data & Scan data2» & 15
SNT=T Ny P AV FDOSTLT — X DENEDE, (i) TIREBICEEE L CER
L E 2 AT O R Xy v AT 4 OREZRIET 228 & L7, (i)
ICBWWTIE, EFL i E 2 PR L, B FFaR e 58 ECig L 7=
fE, B oA EFIREI L3I A Db b o/l b b, BERLET VX
VT — 2 70 —TYERL L 7= FIRREEE (3R AR R & B L 7228 & i E 28
KAl P[RETH B T L ZRd T, Ko THIRTHOIEMNT 22N TE2LEZDL
N, SRz, EBEOBETT VA VEME AL Rtk ik kT 5



TET, FILKERLAET VALY =270 —DFENE2 X HICRIEL TwE
72\,

AF v VRT A DIEERA VT T P OMEBERFEST S 7-OICEHET
HDHTEIFHL2LTH LA, EHHEB L OCOENAF ¥ VR T 4 DIDT — &2 i
D7DICHV2HSOAEE T 2 HER KT CTH 22730, SHOHFFICEH
TiE, —D2DOHSLMEM Lo 7223, HEREDRZZAF ¥ F—2Hnb ¢
ICX o THIRBZEDZ L bEZ LN S, —KINICIZIDAF ¥ F—FL —F
—ZFHAL72d 0 L EELEERIHLZd o0 “FECH TN, SE0HE
ez b ofEtzHnwidboch s, ZOFEDORXF ¥ F—DJFH
I, T =22 UG L 2 wIMRICH L TREERICER S neto oz — v - 2y
RIS 5 2L TEIRIC Y e o TRIF I N B BRICAE L 2D ERIC X Y BT
R L OVROREER A, 3DT -2 2T 5, COFHEORXF ¥ )
—DFEE LTid, MEXESLILEHEORESREETH Y, 2 F v VIl
KHTH 2 Z 3T o5, £/, BHOT —2BEITI1CHz>T, L
— WL B HERET 2LEDR R LKRICHWE LB TE L L)
. BRICHD 720 i3S EfFH Lz AF ¥ F—LARED L FZ bl ko
TEREZFFOAF ¥ F—%HT 2 EBEE L\,

MA 7 — 2 ORI IR H DAL D HE R T L kb, HEEN
AF¥ v F—IC Lo TR INET — 2T, IEHEONEEICHELZ TR
LD Areuri 51 X o TS & 7 - T 3 2332 HSIC X 2 i DS 13 3
DAMEICKRELSELI NS, Lo T, HSZEER THWTRE T 2R1IC. 457
RABEEITS C LRI N,

MEN R F ¥ F—%2HW723D7T — 2 OREEICBAL T, 41 v 77V
T OHEHECIEHI L C3DT — X DEADPKEL AL 2 L BAMEINT VB3,



L2L, HSEHWwWA 2 TA v 7 7 v FRILOHEIC X 2 T -2 DEAEZFE
TEARERRLBRDZT DD, SROXIICTAT —F OHREEZ & T 2
FTEDA VT 7 v MRETIRE VDA T L LEDNS,

S RIDOIREEIC BT, & L 7= FREEE DR E 2 WRGEES 2 72 o i
BIEMEL L, ERALATPYIE OBl & O FEEE V2GR R RV, L
2oL, BEEEZZ TR SANLITECHEZRE L 2N e b w e b
N5, PlzIZTEHEZRE L7z L CEEBO T DR 7z & %G1l L CControl &
Samples THE LIEEZHER L AT hiE A bR, T, SBREROBEFEIAT
w2 2 & TCEFHEREL A VL FEHEOAEOIN AR EEHA LR Y
DIFGEED L Tkt abhnwt Bbh s,

/I

OENAF vV RT 4 LHSICK o CTIREO N T — 2 BMERD A F v v
KT 4 LLSTHROLNET — X LERERT W &, TEEBEICX MBI LTY
g7 =2 7m—IC o TR L 7- (i3S E & RaABi & o 2B AN ST TR -
226, OPENZRF v Vv RT 4 ORERENI L, BXUH LTI 20
7= 7 —%H0EREESERCEWTHETH 2 REE 2R T2 &
T&7, ST, EBEOBFE TV AAEMEZMEH L 2 uitko 7k & ik
5YVETH D,



IV #xFx > Vv OHBEORKE IBOMENZRF ¥ v RTF 4 ~5 2 2 E DM

alk

HH#Y

MEICT, HENRF ¥ VR T4 2 THELONE T — X OREENE
WZ bbb, BRICENWTHERTH 3 ARSI RI N, KOKELZESD 5
Te®icld, MSTRLAEAPENRF ¥ VR T 4 DWA * % VEALTH 5 Extra-
oral region D KX X #Z X THGET 2 E 3 H 5, Lo T, HRICHICHITFTX
VI OEWT — 225605 X 91, 3FSHDExtra-oral region D K & X D[
P A % v R T 4 2> 15 b 172 Scan data% Reference data & LK % & & CTH

AF ¥ VEIORESHPEICHEL L 2 2 0BG L 7,

&M I L U5k

& CTHWZLS, HS, M, kDR F v VKT 4 L OfESR F
¥ VAT 4 5 BIOMEETDH 5] EHt X V72, Reference datadh [[E (1) TiT - 7=
bDLFERRIC, WERDAF ¥ v RT 4 & EFFEANICESE LLSTRELZD D%
iz, OESNAF v v R T 4 OREIIFNEORITRLAZMY TH Y, A
TEOOREIN A F ¥ v R T 4 Zx1.0LFKE L. A F ¥ Vi TH % Extra-oral
region® = HIE DD R I BIMER VD DZx1.5, 205KV D%Ex2.0L L7z

(&4)



£4 PSR F v v RT 4 OF A ZRIFE

a) Legsof | b) Baseof | c¢) Extra- d) Pillar e) Base
extra- extra- oral region region
oral oral region
triangle triangle
Size x1.0 20 mm 15 mm 15 mm 40 mm 7 mm
Size x1.5 30 mm 22.5 mm 22.5 mm 40 mm 7 mm
Size x2.0 40 mm 30 mm 30 mm 40 mm 7 mm

HZH A XD DN E %R T,

[l #(i) CfF7zScan data & [FIERIC, x1.5&x2.0TH Z 1% 1200 F D)
FIRELS % 1T\ Scan dataZ 1572, 155 NW723HED 7 — & % Reference data & Hifik L
ERAPEHL -, MEFEREL LT, /v XF X+ U v Z7HE TH % Kruskal

WallisDHE % FH 7=,



Reference data & x1.5% & Ux2.0% % 11 Z 11.20[01fix5# L 13 & #1172 Scan data
15K 510RT, x1.5130.072 (£0.022) mmTH b, x2.0130.070(£0.019)
mm7Z > 7z, Kruskal Wallis® #7E & Y p=0.0558 > 0.05CT» b . 3HICHEE TR
ooz, 2F D, x1.0THROTHEBREDRELZRELZI L2 b,
b DS ERIREF A HIPHIN T H 5x1.0CHERR TV 2 B TE 2 L F 2

%o

ARAZRF v RT 4 YA BB
0.12
N.S.

0.1

0.08
€

£ 006
ﬂ
&

0.04

0.02

0

Size 1.0 Size 1.5 Size 2.0

15 OFEAZX Y Y RT 4 0% 4 XFIHBR
SEEOREIOOBNRF v v AT 4 ZATRAZEELL. AVICHEERRD LN
o7z (% n=20,p=0.0558 > 0.05, N.S. = No significant difference)



K5 PAF v VELLD Y A XHMR A DR

x1.0 x1.5 x2.0
1 0.046 (mm)  0.092 (mm) 0.074 (mm)
2 0.062 0.086 0.080
3 0.104 0.072 0.083
4 0.120 0.015 0.081
5 0.028 0.062 0.121
6 0.086 0.104 0.062
7 0.070 0.079 0.082
8 0.077 0.043 0.055
9 0.084 0.085 0.060
10 0.092 0.084 0.058
11 0.104 0.084 0.068
12 0.052 0.080 0.082
13 0.066 0.090 0.050
14 0.078 0.081 0.058
15 0.096 0.054 0.085
16 0.039 0.079 0.076
17 0.082 0.069 0.087
18 0.052 0.082 0.028
19 0.091 0.030 0.046
20 0.037 0.094 0.066
Average 0.074 0.072 0.070
Standard
Deviation 0.024 0.022 0.019

SHICHEEIRD o7,



OEst R % ¥ v R T 4 DExtra-oral region® K & X % 2 T H HFEICHE
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A

l

Twil, RFKRTiE, BFONOBEREBICI > TR T2 2 &3 TE S
OESN R F v v KT 4 OEHHEECH 5 2 &2, RIFEO OISR F » v K
TADEENPHREICRE I EDMEING, LoT, EdoX>AhTr—xiCH
MIETES X9, XV/NI WS A XDOMENRF ¥ v FF 4 2 L CTHREE
LT e ETHELLEEZLNS,

N
MEN R F v VR T 4 OFRERIO Y 4 X155 D D, 2050 D%
L CTEEEREEL 7228, WIhD L —FICERIIFED LT, A F ¥
VEIZREL T 2 e THOBEICEEI T L et L. AFRod DT
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V g

LA LEZOEN R X Yy v ET 4 ZHWETYEZAVT =7 70—
RHWEZLL. ZAVT —F ORBEEZEE L 724 v 77 v MREZEL 72 R
<A F VI L. Virtual PatientZ {Ei 35 Z & ZA[REL L7z, 24X Y, &
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B LT NT —F OMfREEELZRT T2 LR BIC R eEZ2Z LN, K
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coded deviation map & 9 RIS ~ T EFAEIFN DIRALTH o 72 2 & DR T
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7 NT —F DFREEE O FEEM I L OBERELE D ERE 5 [l O BEETIZHH 5 221



BOoBDPoRERBERZKEL T L PHEELLEZ D,



VI HEE

MERA2ICHR Y WIAHBE 2 2 SIS LHBRE 0 £ L2
PHR2E R W5t Sl - W FE B 11 JP AR A 152 27 G 8 ol JEL A 27 0 B D W AN ST 1
B IHEARLET, 2 LT, KfRICH7Z > TRIGET I L T2 & -
PR EANSECHER LT, £, AREZRTT 2 1CH Y KIA
Fisa TS 2B £ LZRBEE#LICECEILB L ETE T,



VIL 51 F Sk

1. Mangano, F., Shibli, J.A., & Fortin, T. (2016). Digital dentistry: new materials and
techniques. International Journal of Dentistry, 2016, 1-2. doi: 10.1155/2016/5261247.

2. Alshawaf, B., Weber, H.P., Finkelman, M., El Rafie, K., Kudara, Y., &
Papaspyridakos, P. (2018). Accuracy of printed casts generated from digital implant
impressions versus stone casts from conventional implant impressions: A comparative
in vitro study. Clinical Oral Implants Research, 29, 835-842. doi: 10.1111/cIr.13297.

3. Lee, S.J., Betensky, R.A., Gianneschi, G.E., & Gallucci, G.O. (2014). Accuracy of
digital versus conventional implant impressions. Clinical Oral Implants Research, 26,
715-719. doi: 10.1111/cIr.12375.

4. Van Noort, R. (2012). The future of dental devices is digital. Dental Materials, 28, 3—
12. doi: 10.1016/j.dental.2011.10.014.

5. Yuzbasioglu, E., Kurt, H., Turunc, R., & Bilir, H. (2014). Comparison of digital and
conventional impression techniques: evaluation of patients’ perception, treatment
comfort, effectiveness and clinical outcomes. BMC Oral Health, 14, 10. doi:
10.1186/1472-6831-14-10.

6. Barenghi, L., Barenghi, A., Garagiola, U., Di Blasio, A., Gianni, A.B. and Spadari,
F., (2021). Pros and cons of CAD/CAM technology for infection prevention in
dental settings during COVID-19 outbreak. Sensors, 22(1), 49.
https://doi.org/10.3390/522010049

7. Polido, W. (2010). Digital impressions and handling of digital models: the future of
dentistry. Dental Press Journal of Orthodontics, 15, 18-22.

8. Spratley MH. (1980) A simplified technique for determining the occlusal plane

in full denture construction. Journal of Oral Rehabilitation, 7(1),31-33.



10.

11.

12.

13.

14.

15.

16.

doi:10.1111/j.1365-2842.1980.tb01460.x

De Smit, A., & Dermaut, L. (1984). Soft-tissue profile preference. American Journal
of Orthodontics, 86, 67-73. doi: 10.1016/0002-9416(84)90278-1.

Esposito, S. (1980). Esthetics for denture patients. The Journal of Prosthetic Dentistry,

44, 608—615. doi: 10.1016/0022-3913(80)90456-4.

Mack, R. (1996). Perspective of facial esthetics in dental treatment planning. The

Journal of Prosthetic Dentistry, 75, 169—176. doi: 10.1016/50022-3913(96)90095-5.

Pound, E. (1951). Esthetic dentures and their phonetic values. The Journal of
Prosthetic Dentistry, 1, 98—111. doi: 10.1016/0022-3913(51)90085-6.

Rosati, R., De Menezes, M., Rossetti, A., Ferrario, V.F., & Sforza, C. (2012). Three-
dimensional analysis of dentolabial relationships: Effect of age and sex in healthy
dentition. International Journal of Oral & Maxillofacial Surgery, 41, 1344—1349.

doi: 10.1016/j.ijom.2012.04.002.

Hassan, B., Greven, M., & Wismeijer, D. (2017). Integrating 3D facial scanning in a
digital workflow to CAD/CAM design and fabricate complete dentures for immediate
total mouth rehabilitation. The Journal of Advanced Prosthodontics, 9, 381-386. doi:
10.4047/jap.2017.9.5.381.

Mack, R. (1996). Perspective of facial esthetics in dental treatment planning. The
Journal of Prosthetic Dentistry, 75, 169—176. doi: 10.1016/s0022-3913(96)90095-5.
Rosati, R., De Menezes, M., Rossetti, A., Ferrario, V.F., & Sforza, C. (2012). Three-
dimensional analysis of dentolabial relationships: Effect of age and sex in healthy
dentition. International Journal of Oral & Maxillofacial Surgery, 41, 1344—1349. doi:

10.1016/j.1jjom.2012.04.002.



17.

18.

19.

20.

21.

22.

23.

Thomé, G, Caldas, W, Bernardes, SR, Cartelli, CA, Gracher, AHP, Trojan,
LC. (2021) Implant and prosthesis survival rates of full-arch immediate
prostheses supported by implants with and without bicortical anchorage: Up

to 2 years of follow-up retrospective study. Clinical Oral Implants

Research, 32, 37— 43. https://doi.org/10.1111/clr.13678

Papaspyridakos, P., Bordin, T.B., Natto, Z.S., Kim, Y.-]., El-Rafie, K., Tsigarida,
A., Chochlidakis, K. and Weber, H.-P. (2019), Double Full-Arch Fixed
Implant-Supported Prostheses: Outcomes and Complications after a Mean
Follow-Up of 5 Years. Journal of Prosthodontics, 28, 387-
397. https://doi.org/10.1111/jopr.13040

Joda, T., & Brigger, U. (2014). Complete digital workflow for the production of
implant-supported single-unit monolithic crowns. Clinical Oral Implant Research, 25,
1304-1306. doi: 10.1111/clr.12270.

Chan, M. H., & Nudell, Y. A. (2021). All-on-4 concept update. Dental

Clinics, 65(1), 211-227. https://doi.org/10.1016/j.cden.2020.09.014

Salvi, J., Fernandez, S., Pribanic, T., & Llado, X. (2010). A state of the art in
structured light patterns for surface profilometry. Pattern Recognition, 43, 2666—
2680. doi: 10.1016/j.patcog.2010.03.004.

Najeeb, S., Zafar, M.S., Khurshid, Z., & Siddiqui, F. (2016). Applications of
polyetheretherketone (PEEK) in oral implantology and prosthodontics. Journal of
Prosthodontic Research, 60, 12—19. doi: 10.1016/j.jpor.2015.10.001.

Rae, P.J., Brown, E.N., & Orler, E.B. (2007). The mechanical properties of polyether-
ether-ketone (PEEK) with emphasis on the large compressive strain response.

Polymer, 48, 598—615. doi: 10.1016/j.polymer.2006.11.032.



24.

25.

26.

27.

28.

29.

30.

31.

Arcuri, L., Pozzi, A., Lio, F., Rompen, E., Zechner, W., & Nardi, A. (2020). Influence
of implant scanbody material, position and operator on the accuracy of digital
impression for complete-arch: A randomized in vitro trial. Journal of Prosthodontic
Research, 64, 128-136. doi: 10.1016/§.jpor.2019.06.001.

Joda, T., Briagger, U., & Gallucci, G. (2015). Systematic literature review of digital three-
dimensional superimposition techniques to create virtual patient. The International Journal of
Oral & Maxillofacial Implants., 30, 330-337. doi: 10.11607/jomi.3852.

do Rosério, J. L. P. (2014). Photographic analysis of human posture: a literature
review. Journal of bodywork and movement therapies, 18(1), 56-61.
https://doi.org/10.1016/j.jbmt.2013.05.008

Eiriksson, E.R., Wilm, J., Pedersen, D.B., & Aanas, H. (2016). Precision and
accuracy parameters in structured light 3-D scanning. International Archives of the
Photogrammetry, Remote Sensing and Spatial Information Sciences, 5, 7-15.

Geng, J. (2011). Structured-light 3D surface imaging: a tutorial. Advances in Optics
and Photonics, 3, 128-160. doi: 10.1364/A0P.3.000128.

Georgopoulos, A., loannidis, C., & Valanis, A. (2010). Assessing the performance of
a structured light scanner. International Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences, 38, 251-255.

Modabber, A., Peters, F., Kniha, K., Goloborodko, E., Ghassemi, A., Lethaus, B.,
Holzle, F., & Mohlhenrich, S.C. (2016). Evaluation of the accuracy of a mobile and a
stationary system for three-dimensional facial scanning. Journal of Maxillofacial
Surgery, 44, 1719-1724. doi: 10.1016/j.jcms.2016.08.008.

Amornvit, P., & Sanohkan, S. (2019). The accuracy of digital face scans obtained

from 3D scanners: an in vitro study. International Journal of Environmental Research



32.

33.

34.

35.

36.

37.

and Public Health, 16, 5061. doi: 10.3390/ijerph16245061.

Arcuri, L., Pozzi, A., Lio, F., Rompen, E., Zechner, W., & Nardi, A. (2020). Influence
of implant scanbody material, position and operator on the accuracy of digital
impression for complete-arch: A randomized in vitro trial. Journal of Prosthodontic

Research, 64, 128-136. doi: 10.1016/j.jpor.2019.06.001.

Amin, S., Weber, H.P., Finkelman, M., El Rafie, K., Kudara, Y., & Papaspyridakos, P.
(2017). Digital vs. conventional full-arch implant impressions: a comparative study.

Clinical Oral Implants Research, 28, 1360 —1367. doi: 10.1111/clr.12994.

Fligge, T.V., Att, W., Metzger, M.C., & Nelson, K. (2016). Precision of dental implant
digitization using intraoral scanners. The International Journal of Prosthodontics, 29,
277-283. doi: 10.11607/ijp.4417.

Giménez, B., Ozcan, M., Martinez - Rus, F., & Pradies, G. (2015). Accuracy of a
digital impression system based on active triangulation technology with blue light for
implants: effect of clinically relevant parameters. Implant Dentistry, 24, 498-504. doi:
10.1097/1D.0000000000000283.

Miyoshi, K., Tanaka, S., Yokoyama, S., Sanda, M., & Baba, K. (2020). Effects of
different types of intraoral scanners and scanning ranges on the precision of digital
implant impressions in edentulous maxilla: An in vitro study. Clinical Oral Implants
Research, 31, 74—83. doi: 10.1111/clr.13548.

Vandeweghe, S., Vervack, V., Dierens, M., & De Bruyn, H. (2017). Accuracy of
digital impressions of multiple dental implants: an in vitro study. Clinical Oral

Implant Research, 28, 648—653. doi: 10.1111/clr.12853.



