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Abstract

As 3D printing, computer-aided machining, and optical scanners keep improving and are
becoming more accessible, design software is rapidly becoming the next frontier in
digital dentistry. Rapid prototyping technologies in dentistry were initially operated with
generic software that was not specifically designed for dental applications. This was very
inefficient and a limiting factor for digitalization of dentistry. The arrival of specialized
software for different dental applications has made digital dentistry a reality by making it
efficient and bringing it to its full potential. This chapter addresses the different types of
software that has been developed for restorative dentistry. This includes software for
fixed, removable, and implant prosthodontics as well as software for treatment planning.

Keywords

https://link.springer.com/
https://link.springer.com/book/10.1007/978-3-030-15974-0
mailto:gpradies@ucm.es
https://citations.springer.com/item?doi=10.1007/978-3-030-15974-0_3


17/11/21 13:48 Computer-Aided Design in Restorative Dentistry | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-030-15974-0_3 2/8

1.

2.

3.

4.

Digital smile design File format Modules 2D 3D Exocad DWOS 

Dental system inLab 
This is a preview of subscription content, log in to check access.

References

Santos FR, Kamarowski SF, Lopez CAV, Storrer CLM, Neto AT, Deliberador TM.
The use of the digital smile design concept as an auxiliary tool in periodontal
plastic surgery. Dent Res J (Isfahan). 2017;14(2):158–61.
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=The%20use%20of%20the%20digital%20smile%20design%20concept%20as
%20an%20auxiliary%20tool%20in%20periodontal%20plastic%20surgery&autho
r=FR.%20Santos&author=SF.%20Kamarowski&author=CAV.%20Lopez&author=
CLM.%20Storrer&author=AT.%20Neto&author=TM.%20Deliberador&journal=D
ent%20Res%20J%20%28Isfahan%29&volume=14&issue=2&pages=158-
161&publication_year=2017)

McLaren EA, Garber DA, Figueira J. The Photoshop Smile Design technique (Part
1: Digital dental photography). Compend Contin Educ Dent. 2013;34(10):772, 774,
776 passim.
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24571506)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=The%20Photoshop%20Smile%20Design%20technique%20%28Part%201%3
A%20Digital%20dental%20photography%29&author=EA.%20McLaren&author=
DA.%20Garber&author=J.%20Figueira&journal=Compend%20Contin%20Educ
%20Dent&volume=34&issue=10&pages=772%2C%20774%2C%20776%20passim
&publication_year=2013)

Coachman C, Calamita MA, Coachman FG, Coachman RG, Sesma N. Facially
generated and cephalometric guided 3D digital design for complete mouth
implant rehabilitation: a clinical report. J Prosthet Dent. 2017;117(5):577–86.
CrossRef  (https://doi.org/10.1016/j.prosdent.2016.09.005)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Facially%20generated%20and%20cephalometric%20guided%203D%20digi
tal%20design%20for%20complete%20mouth%20implant%20rehabilitation%3A
%20a%20clinical%20report&author=C.%20Coachman&author=MA.%20Calamit
a&author=FG.%20Coachman&author=RG.%20Coachman&author=N.%20Sesma
&journal=J%20Prosthet%20Dent&volume=117&issue=5&pages=577-
586&publication_year=2017)

Coachman C, Calamita MA, Sesma N. Dynamic documentation of the smile and
the 2D/3D digital smile design process. Int J Periodontics Restorative Dent.
2017;37(2):183–93.
CrossRef  (https://doi.org/10.11607/prd.2911)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Dynamic%20documentation%20of%20the%20smile%20and%20the%202D
%2F3D%20digital%20smile%20design%20process&author=C.%20Coachman&au
thor=MA.%20Calamita&author=N.%20Sesma&journal=Int%20J%20Periodontic

https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-030-15974-0_3
http://scholar.google.com/scholar_lookup?title=The%20use%20of%20the%20digital%20smile%20design%20concept%20as%20an%20auxiliary%20tool%20in%20periodontal%20plastic%20surgery&author=FR.%20Santos&author=SF.%20Kamarowski&author=CAV.%20Lopez&author=CLM.%20Storrer&author=AT.%20Neto&author=TM.%20Deliberador&journal=Dent%20Res%20J%20%28Isfahan%29&volume=14&issue=2&pages=158-161&publication_year=2017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24571506
http://scholar.google.com/scholar_lookup?title=The%20Photoshop%20Smile%20Design%20technique%20%28Part%201%3A%20Digital%20dental%20photography%29&author=EA.%20McLaren&author=DA.%20Garber&author=J.%20Figueira&journal=Compend%20Contin%20Educ%20Dent&volume=34&issue=10&pages=772%2C%20774%2C%20776%20passim&publication_year=2013
https://doi.org/10.1016/j.prosdent.2016.09.005
http://scholar.google.com/scholar_lookup?title=Facially%20generated%20and%20cephalometric%20guided%203D%20digital%20design%20for%20complete%20mouth%20implant%20rehabilitation%3A%20a%20clinical%20report&author=C.%20Coachman&author=MA.%20Calamita&author=FG.%20Coachman&author=RG.%20Coachman&author=N.%20Sesma&journal=J%20Prosthet%20Dent&volume=117&issue=5&pages=577-586&publication_year=2017
https://doi.org/10.11607/prd.2911
http://scholar.google.com/scholar_lookup?title=Dynamic%20documentation%20of%20the%20smile%20and%20the%202D%2F3D%20digital%20smile%20design%20process&author=C.%20Coachman&author=MA.%20Calamita&author=N.%20Sesma&journal=Int%20J%20Periodontics%20Restorative%20Dent&volume=37&issue=2&pages=183-193&publication_year=2017


17/11/21 13:48 Computer-Aided Design in Restorative Dentistry | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-030-15974-0_3 3/8

5.

6.

7.

8.

9.

s%20Restorative%20Dent&volume=37&issue=2&pages=183-
193&publication_year=2017)

Kurbad A, Kurbad S. Cerec Smile Design—a software tool for the enhancement of
restorations in the esthetic zone. Int J Comput Dent. 2013;16(3):255–69.
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24364196)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Cerec%20Smile%20Design%E2%80%94a%20software%20tool%20for%20t
he%20enhancement%20of%20restorations%20in%20the%20esthetic%20zone&a
uthor=A.%20Kurbad&author=S.%20Kurbad&journal=Int%20J%20Comput%20
Dent&volume=16&issue=3&pages=255-269&publication_year=2013)

Zimmermann M, Mehl A. Virtual smile design systems: a current review. Int J
Comput Dent. 2015;18(4):303–17.
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Virtual%20smile%20design%20systems%3A%20a%20current%20review&a
uthor=M.%20Zimmermann&author=A.%20Mehl&journal=Int%20J%20Comput
%20Dent&volume=18&issue=4&pages=303-317&publication_year=2015)

Kato A, Ohno N. Construction of three-dimensional tooth model by micro-
computed tomography and application for data sharing. Clin Oral Investig.
2009;13(1):43–6.
CrossRef  (https://doi.org/10.1007/s00784-008-0198-4)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Construction%20of%20three-
dimensional%20tooth%20model%20by%20micro-
computed%20tomography%20and%20application%20for%20data%20sharing&a
uthor=A.%20Kato&author=N.%20Ohno&journal=Clin%20Oral%20Investig&volu
me=13&issue=1&pages=43-46&publication_year=2009)

Cevidanes LH, Ruellas AC, Jomier J, Nguyen T, Pieper S, Budin F, Styner M,
Paniagua B. Incorporating 3-dimensional models in online articles. Am J Orthod
Dentofacial Orthop. 2015;147(5 Suppl):S195–204.
CrossRef  (https://doi.org/10.1016/j.ajodo.2015.02.002)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Incorporating%203-
dimensional%20models%20in%20online%20articles&author=LH.%20Cevidanes
&author=AC.%20Ruellas&author=J.%20Jomier&author=T.%20Nguyen&author=
S.%20Pieper&author=F.%20Budin&author=M.%20Styner&author=B.%20Paniag
ua&journal=Am%20J%20Orthod%20Dentofacial%20Orthop&volume=147&issue
=5%20Suppl&pages=S195-S204&publication_year=2015)

Lin WS, Harris BT, Phasuk K, Llop DR, Morton D. Integrating a facial scan, virtual
smile design, and 3D virtual patient for treatment with CAD-CAM ceramic
veneers: a clinical report. J Prosthet Dent. 2018;119(2):200–5.
CrossRef  (https://doi.org/10.1016/j.prosdent.2017.03.007)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Integrating%20a%20facial%20scan%2C%20virtual%20smile%20design%2C
%20and%203D%20virtual%20patient%20for%20treatment%20with%20CAD-
CAM%20ceramic%20veneers%3A%20a%20clinical%20report&author=WS.%20L

http://scholar.google.com/scholar_lookup?title=Dynamic%20documentation%20of%20the%20smile%20and%20the%202D%2F3D%20digital%20smile%20design%20process&author=C.%20Coachman&author=MA.%20Calamita&author=N.%20Sesma&journal=Int%20J%20Periodontics%20Restorative%20Dent&volume=37&issue=2&pages=183-193&publication_year=2017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24364196
http://scholar.google.com/scholar_lookup?title=Cerec%20Smile%20Design%E2%80%94a%20software%20tool%20for%20the%20enhancement%20of%20restorations%20in%20the%20esthetic%20zone&author=A.%20Kurbad&author=S.%20Kurbad&journal=Int%20J%20Comput%20Dent&volume=16&issue=3&pages=255-269&publication_year=2013
http://scholar.google.com/scholar_lookup?title=Virtual%20smile%20design%20systems%3A%20a%20current%20review&author=M.%20Zimmermann&author=A.%20Mehl&journal=Int%20J%20Comput%20Dent&volume=18&issue=4&pages=303-317&publication_year=2015
https://doi.org/10.1007/s00784-008-0198-4
http://scholar.google.com/scholar_lookup?title=Construction%20of%20three-dimensional%20tooth%20model%20by%20micro-computed%20tomography%20and%20application%20for%20data%20sharing&author=A.%20Kato&author=N.%20Ohno&journal=Clin%20Oral%20Investig&volume=13&issue=1&pages=43-46&publication_year=2009
https://doi.org/10.1016/j.ajodo.2015.02.002
http://scholar.google.com/scholar_lookup?title=Incorporating%203-dimensional%20models%20in%20online%20articles&author=LH.%20Cevidanes&author=AC.%20Ruellas&author=J.%20Jomier&author=T.%20Nguyen&author=S.%20Pieper&author=F.%20Budin&author=M.%20Styner&author=B.%20Paniagua&journal=Am%20J%20Orthod%20Dentofacial%20Orthop&volume=147&issue=5%20Suppl&pages=S195-S204&publication_year=2015
https://doi.org/10.1016/j.prosdent.2017.03.007
http://scholar.google.com/scholar_lookup?title=Integrating%20a%20facial%20scan%2C%20virtual%20smile%20design%2C%20and%203D%20virtual%20patient%20for%20treatment%20with%20CAD-CAM%20ceramic%20veneers%3A%20a%20clinical%20report&author=WS.%20Lin&author=BT.%20Harris&author=K.%20Phasuk&author=DR.%20Llop&author=D.%20Morton&journal=J%20Prosthet%20Dent&volume=119&issue=2&pages=200-205&publication_year=2018


17/11/21 13:48 Computer-Aided Design in Restorative Dentistry | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-030-15974-0_3 4/8

10.

11.

12.

13.

14.

in&author=BT.%20Harris&author=K.%20Phasuk&author=DR.%20Llop&author
=D.%20Morton&journal=J%20Prosthet%20Dent&volume=119&issue=2&pages=
200-205&publication_year=2018)

Sancho-Puchades M, Fehmer V, Hämmerle C, Sailer I. Advanced smile diagnostics
using CAD/CAM mock-ups. Int J Esthet Dent. 2015;10(3):374–91.
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26171442)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Advanced%20smile%20diagnostics%20using%20CAD%2FCAM%20mock-
ups&author=M.%20Sancho-
Puchades&author=V.%20Fehmer&author=C.%20H%C3%A4mmerle&author=I.%
20Sailer&journal=Int%20J%20Esthet%20Dent&volume=10&issue=3&pages=374
-391&publication_year=2015)

Wesemann C, Muallah J, Mah J, Bumann A. Accuracy and efficiency of full-arch
digitalization and 3D printing: a comparison between desktop model scanners, an
intraoral scanner, a CBCT model scan, and stereolithographic 3D printing.
Quintessence Int. 2017;48(1):41–50.
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27834416)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Accuracy%20and%20efficiency%20of%20full-
arch%20digitalization%20and%203D%20printing%3A%20a%20comparison%20
between%20desktop%20model%20scanners%2C%20an%20intraoral%20scanner
%2C%20a%20CBCT%20model%20scan%2C%20and%20stereolithographic%203
D%20printing&author=C.%20Wesemann&author=J.%20Muallah&author=J.%20
Mah&author=A.%20Bumann&journal=Quintessence%20Int&volume=48&issue=
1&pages=41-50&publication_year=2017)

Kelvin Khng KY, Ettinger RL, Armstrong SR, Lindquist T, Gratton DG, Qian F. In
vitro evaluation of the marginal integrity of CAD/CAM interim crowns. J Prosthet
Dent. 2016;115(5):617–23.
CrossRef  (https://doi.org/10.1016/j.prosdent.2015.10.002)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=In%20vitro%20evaluation%20of%20the%20marginal%20integrity%20of%2
0CAD%2FCAM%20interim%20crowns&author=KY.%20Kelvin%20Khng&author
=RL.%20Ettinger&author=SR.%20Armstrong&author=T.%20Lindquist&author=
DG.%20Gratton&author=F.%20Qian&journal=J%20Prosthet%20Dent&volume=
115&issue=5&pages=617-623&publication_year=2016)

Shetty S. Virtual articulators and virtual facebow transfers: digital prosthodontics.
J Indian Prosthodont Soc. 2015;15(4):291.
CrossRef  (https://doi.org/10.4103/0972-4052.171825)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Virtual%20articulators%20and%20virtual%20facebow%20transfers%3A%2
0digital%20prosthodontics&author=S.%20Shetty&journal=J%20Indian%20Prost
hodont%20Soc&volume=15&issue=4&pages=291&publication_year=2015)

Stawarczyk B, Lümkemann N, Eichberger M, Wimmer T. In vitro analysis of the
fracture resistance of CAD/CAM denture base resins. Dent J (Basel) 2017;5(4).

http://scholar.google.com/scholar_lookup?title=Integrating%20a%20facial%20scan%2C%20virtual%20smile%20design%2C%20and%203D%20virtual%20patient%20for%20treatment%20with%20CAD-CAM%20ceramic%20veneers%3A%20a%20clinical%20report&author=WS.%20Lin&author=BT.%20Harris&author=K.%20Phasuk&author=DR.%20Llop&author=D.%20Morton&journal=J%20Prosthet%20Dent&volume=119&issue=2&pages=200-205&publication_year=2018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26171442
http://scholar.google.com/scholar_lookup?title=Advanced%20smile%20diagnostics%20using%20CAD%2FCAM%20mock-ups&author=M.%20Sancho-Puchades&author=V.%20Fehmer&author=C.%20H%C3%A4mmerle&author=I.%20Sailer&journal=Int%20J%20Esthet%20Dent&volume=10&issue=3&pages=374-391&publication_year=2015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27834416
http://scholar.google.com/scholar_lookup?title=Accuracy%20and%20efficiency%20of%20full-arch%20digitalization%20and%203D%20printing%3A%20a%20comparison%20between%20desktop%20model%20scanners%2C%20an%20intraoral%20scanner%2C%20a%20CBCT%20model%20scan%2C%20and%20stereolithographic%203D%20printing&author=C.%20Wesemann&author=J.%20Muallah&author=J.%20Mah&author=A.%20Bumann&journal=Quintessence%20Int&volume=48&issue=1&pages=41-50&publication_year=2017
https://doi.org/10.1016/j.prosdent.2015.10.002
http://scholar.google.com/scholar_lookup?title=In%20vitro%20evaluation%20of%20the%20marginal%20integrity%20of%20CAD%2FCAM%20interim%20crowns&author=KY.%20Kelvin%20Khng&author=RL.%20Ettinger&author=SR.%20Armstrong&author=T.%20Lindquist&author=DG.%20Gratton&author=F.%20Qian&journal=J%20Prosthet%20Dent&volume=115&issue=5&pages=617-623&publication_year=2016
https://doi.org/10.4103/0972-4052.171825
http://scholar.google.com/scholar_lookup?title=Virtual%20articulators%20and%20virtual%20facebow%20transfers%3A%20digital%20prosthodontics&author=S.%20Shetty&journal=J%20Indian%20Prosthodont%20Soc&volume=15&issue=4&pages=291&publication_year=2015


17/11/21 13:48 Computer-Aided Design in Restorative Dentistry | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-030-15974-0_3 5/8

15.

16.

17.

18.

Google Scholar  (https://scholar.google.com/scholar?
q=Stawarczyk%20B%2C%20L%C3%BCmkemann%20N%2C%20Eichberger%20
M%2C%20Wimmer%20T.%20In%20vitro%20analysis%20of%20the%20fracture
%20resistance%20of%20CAD%2FCAM%20denture%20base%20resins.%20Dent
%20J%20%28Basel%29%202017%3B5%284%29.)

Laverty DP, Thomas MBM, Clark P, Addy LD. The use of 3D metal printing (direct
metal laser sintering) in removable prosthodontics. Dent Update.
2016;43(9):826.. 8, 831–2, 834–5
CrossRef  (https://doi.org/10.12968/denu.2016.43.9.826)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=The%20use%20of%203D%20metal%20printing%20%28direct%20metal%2
0laser%20sintering%29%20in%20removable%20prosthodontics&author=DP.%2
0Laverty&author=MBM.%20Thomas&author=P.%20Clark&author=LD.%20Addy
&journal=Dent%20Update&volume=43&issue=9&pages=826&publication_year=
2016)

Geng W, Liu C, Su Y, Li J, Zhou Y. Accuracy of different types of computer-aided
design/computer-aided manufacturing surgical guides for dental implant
placement. Int J Clin Exp Med. 2015;8(6):8442–9.
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26309497)
PubMedCentral  (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4538014)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Accuracy%20of%20different%20types%20of%20computer-
aided%20design%2Fcomputer-
aided%20manufacturing%20surgical%20guides%20for%20dental%20implant%2
0placement&author=W.%20Geng&author=C.%20Liu&author=Y.%20Su&author=
J.%20Li&author=Y.%20Zhou&journal=Int%20J%20Clin%20Exp%20Med&volu
me=8&issue=6&pages=8442-8449&publication_year=2015)

Martínez-Rus F, Ferreiroa A, Özcan M, Bartolomé JF, Pradíes G. Fracture
resistance of crowns cemented on titanium and zirconia implant abutments: a
comparison of monolithic versus manually veneered all-ceramic systems. Int J
Oral Maxillofac Implants. 2012;27(6):1448–55.
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23189296)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Fracture%20resistance%20of%20crowns%20cemented%20on%20titanium
%20and%20zirconia%20implant%20abutments%3A%20a%20comparison%20of
%20monolithic%20versus%20manually%20veneered%20all-
ceramic%20systems&author=F.%20Mart%C3%ADnez-
Rus&author=A.%20Ferreiroa&author=M.%20%C3%96zcan&author=JF.%20Bart
olom%C3%A9&author=G.%20Prad%C3%ADes&journal=Int%20J%20Oral%20M
axillofac%20Implants&volume=27&issue=6&pages=1448-
1455&publication_year=2012)

Agustín-Panadero R, Peñarrocha-Oltra D, Gomar-Vercher S, Ferreiroa A,
Peñarrocha-Diago M. Implant-supported overdenture manufactured using
CAD/CAM techniques to achieve horizontal path insertion between the primary

https://scholar.google.com/scholar?q=Stawarczyk%20B%2C%20L%C3%BCmkemann%20N%2C%20Eichberger%20M%2C%20Wimmer%20T.%20In%20vitro%20analysis%20of%20the%20fracture%20resistance%20of%20CAD%2FCAM%20denture%20base%20resins.%20Dent%20J%20%28Basel%29%202017%3B5%284%29.
https://doi.org/10.12968/denu.2016.43.9.826
http://scholar.google.com/scholar_lookup?title=The%20use%20of%203D%20metal%20printing%20%28direct%20metal%20laser%20sintering%29%20in%20removable%20prosthodontics&author=DP.%20Laverty&author=MBM.%20Thomas&author=P.%20Clark&author=LD.%20Addy&journal=Dent%20Update&volume=43&issue=9&pages=826&publication_year=2016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26309497
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4538014
http://scholar.google.com/scholar_lookup?title=Accuracy%20of%20different%20types%20of%20computer-aided%20design%2Fcomputer-aided%20manufacturing%20surgical%20guides%20for%20dental%20implant%20placement&author=W.%20Geng&author=C.%20Liu&author=Y.%20Su&author=J.%20Li&author=Y.%20Zhou&journal=Int%20J%20Clin%20Exp%20Med&volume=8&issue=6&pages=8442-8449&publication_year=2015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23189296
http://scholar.google.com/scholar_lookup?title=Fracture%20resistance%20of%20crowns%20cemented%20on%20titanium%20and%20zirconia%20implant%20abutments%3A%20a%20comparison%20of%20monolithic%20versus%20manually%20veneered%20all-ceramic%20systems&author=F.%20Mart%C3%ADnez-Rus&author=A.%20Ferreiroa&author=M.%20%C3%96zcan&author=JF.%20Bartolom%C3%A9&author=G.%20Prad%C3%ADes&journal=Int%20J%20Oral%20Maxillofac%20Implants&volume=27&issue=6&pages=1448-1455&publication_year=2012


17/11/21 13:48 Computer-Aided Design in Restorative Dentistry | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-030-15974-0_3 6/8

19.

20.

21.

22.

and secondary structure: a clinical case report. J Adv Prosthodont. 2015;7(3):264–
70.
CrossRef  (https://doi.org/10.4047/jap.2015.7.3.264)
Google Scholar  (http://scholar.google.com/scholar_lookup?title=Implant-
supported%20overdenture%20manufactured%20using%20CAD%2FCAM%20tec
hniques%20to%20achieve%20horizontal%20path%20insertion%20between%20t
he%20primary%20and%20secondary%20structure%3A%20a%20clinical%20case
%20report&author=R.%20Agust%C3%ADn-
Panadero&author=D.%20Pe%C3%B1arrocha-Oltra&author=S.%20Gomar-
Vercher&author=A.%20Ferreiroa&author=M.%20Pe%C3%B1arrocha-
Diago&journal=J%20Adv%20Prosthodont&volume=7&issue=3&pages=264-
270&publication_year=2015)

Edelhoff D, Schweiger J, Prandtner O, Trimpl J, Stimmelmayr M, Güth JF.
CAD/CAM splints for the functional and esthetic evaluation of newly defined
occlusal dimensions. Quintessence Int. 2017;48(3):181–91.
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28232961)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=CAD%2FCAM%20splints%20for%20the%20functional%20and%20esthetic
%20evaluation%20of%20newly%20defined%20occlusal%20dimensions&author=
D.%20Edelhoff&author=J.%20Schweiger&author=O.%20Prandtner&author=J.%
20Trimpl&author=M.%20Stimmelmayr&author=JF.%20G%C3%BCth&journal=
Quintessence%20Int&volume=48&issue=3&pages=181-
191&publication_year=2017)

Richter J, Mehl A. Evaluation for the fully automatic inlay reconstruction by
means of the biogeneric tooth model. Int J Comput Dent. 2006;9(2):101–11.
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16955647)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Evaluation%20for%20the%20fully%20automatic%20inlay%20reconstructio
n%20by%20means%20of%20the%20biogeneric%20tooth%20model&author=J.%
20Richter&author=A.%20Mehl&journal=Int%20J%20Comput%20Dent&volume
=9&issue=2&pages=101-111&publication_year=2006)

Probst FA, Mehl A. CAD reconstruction using contralateral mirrored anterior
teeth: a 3-dimensional metric and visual evaluation. Int J Prosthodont.
2008;21(6):521–3.
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19149070)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=CAD%20reconstruction%20using%20contralateral%20mirrored%20anterio
r%20teeth%3A%20a%203-
dimensional%20metric%20and%20visual%20evaluation&author=FA.%20Probst
&author=A.%20Mehl&journal=Int%20J%20Prosthodont&volume=21&issue=6&
pages=521-523&publication_year=2008)

Lebon N, Tapie L, Vennat E, Mawussi B. Influence of CAD/CAM tool and material
on tool wear and roughness of dental prostheses after milling. J Prosthet Dent.
2015;114(2):236–47.

https://doi.org/10.4047/jap.2015.7.3.264
http://scholar.google.com/scholar_lookup?title=Implant-supported%20overdenture%20manufactured%20using%20CAD%2FCAM%20techniques%20to%20achieve%20horizontal%20path%20insertion%20between%20the%20primary%20and%20secondary%20structure%3A%20a%20clinical%20case%20report&author=R.%20Agust%C3%ADn-Panadero&author=D.%20Pe%C3%B1arrocha-Oltra&author=S.%20Gomar-Vercher&author=A.%20Ferreiroa&author=M.%20Pe%C3%B1arrocha-Diago&journal=J%20Adv%20Prosthodont&volume=7&issue=3&pages=264-270&publication_year=2015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28232961
http://scholar.google.com/scholar_lookup?title=CAD%2FCAM%20splints%20for%20the%20functional%20and%20esthetic%20evaluation%20of%20newly%20defined%20occlusal%20dimensions&author=D.%20Edelhoff&author=J.%20Schweiger&author=O.%20Prandtner&author=J.%20Trimpl&author=M.%20Stimmelmayr&author=JF.%20G%C3%BCth&journal=Quintessence%20Int&volume=48&issue=3&pages=181-191&publication_year=2017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16955647
http://scholar.google.com/scholar_lookup?title=Evaluation%20for%20the%20fully%20automatic%20inlay%20reconstruction%20by%20means%20of%20the%20biogeneric%20tooth%20model&author=J.%20Richter&author=A.%20Mehl&journal=Int%20J%20Comput%20Dent&volume=9&issue=2&pages=101-111&publication_year=2006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19149070
http://scholar.google.com/scholar_lookup?title=CAD%20reconstruction%20using%20contralateral%20mirrored%20anterior%20teeth%3A%20a%203-dimensional%20metric%20and%20visual%20evaluation&author=FA.%20Probst&author=A.%20Mehl&journal=Int%20J%20Prosthodont&volume=21&issue=6&pages=521-523&publication_year=2008


17/11/21 13:48 Computer-Aided Design in Restorative Dentistry | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-030-15974-0_3 7/8

23.

CrossRef  (https://doi.org/10.1016/j.prosdent.2014.12.021)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Influence%20of%20CAD%2FCAM%20tool%20and%20material%20on%20t
ool%20wear%20and%20roughness%20of%20dental%20prostheses%20after%20
milling&author=N.%20Lebon&author=L.%20Tapie&author=E.%20Vennat&auth
or=B.%20Mawussi&journal=J%20Prosthet%20Dent&volume=114&issue=2&page
s=236-247&publication_year=2015)

Reiz SD, Neugebauer J, Karapetian VE, Ritter L. Cerec meets Galileos—integrated
implantology for completely virtual implant planning. Int J Comput Dent.
2014;17(2):145–57.
PubMed  (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25098162)
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Cerec%20meets%20Galileos%E2%80%94integrated%20implantology%20fo
r%20completely%20virtual%20implant%20planning&author=SD.%20Reiz&auth
or=J.%20Neugebauer&author=VE.%20Karapetian&author=L.%20Ritter&journal
=Int%20J%20Comput%20Dent&volume=17&issue=2&pages=145-
157&publication_year=2014)

Copyright information

© Springer Nature Switzerland AG 2019

About this chapter

Cite this chapter as:
Ramiro G.P., Coronel C.A., Navarro A.F., Hassan B., Tamimi F. (2019) Computer-Aided Design in Restorative
Dentistry. In: Tamimi F., Hirayama H. (eds) Digital Restorative Dentistry. Springer, Cham.
https://doi.org/10.1007/978-3-030-15974-0_3

First Online 29 May 2019
DOI https://doi.org/10.1007/978-3-030-15974-0_3
Publisher Name Springer, Cham
Print ISBN 978-3-030-15973-3
Online ISBN 978-3-030-15974-0
eBook Packages Medicine Medicine (R0)

Reprints and Permissions

Personalised recommendations

https://www.springernature.com/
https://doi.org/10.1016/j.prosdent.2014.12.021
http://scholar.google.com/scholar_lookup?title=Influence%20of%20CAD%2FCAM%20tool%20and%20material%20on%20tool%20wear%20and%20roughness%20of%20dental%20prostheses%20after%20milling&author=N.%20Lebon&author=L.%20Tapie&author=E.%20Vennat&author=B.%20Mawussi&journal=J%20Prosthet%20Dent&volume=114&issue=2&pages=236-247&publication_year=2015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25098162
http://scholar.google.com/scholar_lookup?title=Cerec%20meets%20Galileos%E2%80%94integrated%20implantology%20for%20completely%20virtual%20implant%20planning&author=SD.%20Reiz&author=J.%20Neugebauer&author=VE.%20Karapetian&author=L.%20Ritter&journal=Int%20J%20Comput%20Dent&volume=17&issue=2&pages=145-157&publication_year=2014
https://link.springer.com/search?facet-content-type=%22Book%22&package=11650&facet-start-year=2019&facet-end-year=2019
https://link.springer.com/search?facet-content-type=%22Book%22&package=43714&facet-start-year=2019&facet-end-year=2019
https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&copyright=Springer+Nature+Switzerland+AG&author=Guillermo+Prad%C3%ADes+Ramiro%2C+Cristian+Abad+Coronel%2C+Alberto+Ferreiroa+Navarro+et+al&contentID=10.1007%2F978-3-030-15974-0_3&endPage=54&publicationDate=2019&startPage=41&publication=eBook&title=Computer-Aided+Design+in+Restorative+Dentistry&imprint=Springer+Nature+Switzerland+AG


17/11/21 13:48 Computer-Aided Design in Restorative Dentistry | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-030-15974-0_3 8/8

© 2020 Springer Nature Switzerland AG. Part of Springer Nature.

Not logged in SENESCYT (Secretario Nacional de Educación Superior, Ciencia, (3000176718) - Universidad de Cuenca
(3000176789) - SENESCYT EBOOK (3001263379) 192.188.48.173

https://www.springernature.com/

