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Comparison of the accuracy of digital impressions and traditional impressions:

Systematic review

Kyoung-Rok Kim, Kweonsoo Seo, Sunjai Kim*

Department of Prosthodontics, Gangnam Severance Dental Hospital, College of Dentistry, Yonsei University, Seoul, Republic of Korea

Purpose: This study systematically examines literatures on the suitability of prostheses and accuracy of obtained impressions to see if digital impressions using intraoral
scanners can replace traditional impressions. Materials and methods: A MEDLINE/PubMed search and manual search was performed for studies written in English about
accuracy of digital impression published in dental journals from August 1, 1997, to July 31, 2017. Depending on criteria, the data for the selected articles were independently
organized into standardized spreadsheets by 2 reviewers. Results: Among the total 35 studies met the inclusion criteria, there were 26 studies comparing the suitability of
prostheses, and 9 studies comparing the accuracy of impressions through scan data without prostheses. Most studies used prostheses to compare the accuracy of impression
techniques. Conclusion: This review suggests that making single crown or mesio-distally short prostheses with digital impressions is clinically reliable in natural teeth.
However, there is still a limit to making mesio-distally long prostheses with digital impressions from the lack of related studies. Digital impression cannot fully replace tradi-
tional impressions in implant prostheses yet. (J Korean Acad Prosthodont 2018;56:258-68)
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Fig. 1. Search strategy.
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Table 1. Selected article in this review

Authors Year ﬂ?ri);t;ilt Prosthesis As;zs;r(r)lgnt
Yun M J et al.” 2017 Tooth Yes Section (MR)
Rodiger M et al.” 2017 Tooth Yes Section (MR)
Chew AA et al™ 2017 Implant No CMM
Cetik S et al 2017 Tooth Yes Section (S)
Basaki K ez al.”’ 2017 Implant No CMM
Zarauz C et al.” 2016 Tooth Yes Section (MR)
Ueda K ef al.” 2016 Tooth Yes Irsn?gzg S(\)/Iﬁlzgaie
SuTS et al' 2016 Tooth Yes Section (MR)
Pedroche LO et al.” 2016 Tooth Yes Section (MR)
Kim JH et al." 2016 Tooth No Micro CT
Dauti R ez al.” 2016 Tooth Yes  Section (MR + S)
Berrendero S ef al” 2016 Tooth Yes Section (MR)
Ajioka H et al.* 2016  Implant No CMM
Ahrberg D et al.” 2016 Tooth Yes Section (MR)
Pradies, G. et al.” 2015 Tooth Yes Section (MR)
Lee SJetal’! 2015 Implant No Superimposition
Ender A et al.* 2015 Tooth No Superimposition
Cho SH et al.* 2015 Tooth No Superimposition
eBto;(.igmghaus M 2015 Tooth Yes Section (MR)
Anadioti E et al.” 2015 Tooth Yes  Superimposition
Alfaro D et al” 2015 Tooth Yes Micro CT
Abdel-Azim Tetal” 2015 Tooth Yes  Microscope (gap)
Svanborg P et al.”’ 2014 Tooth Yes  Superimposition
Kim SY et al* 2014 Tooth No  Microscope (gap)
Anadioti E et al” 2014 Tooth Yes Superimposition
AnSetal” 2014 Tooth Yes Section (MR)
eAtl;?ﬁida eSiIVAJS 2014 Tooth  Yes  Section (MR)
Abdel-Azim Tetal® 2014 Implant Yes  Microscope (gap)
NgJetal 2014 Tooth Yes  Microscope (gap)
Tidehag P et al.” 2014 Tooth Yes  Section (MR)
Keul C et al.” 2014 Tooth Yes  Section (MR)
Seelbach P et al. 2013 Tooth Yes Cl:il(\:;:(lt:;;;o-
Ender A et al.® 2013 Tooth No Superimposition
Ender A et al.* 2011 Tooth No Superimposition
Syrek A et al.”’ 2010 Tooth Yes Section (MR)

CMM: coordinate measuring machine, MR: microscope + replica technique,

S: SEM
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Table 2. Studies on the comparison of cross section

Authors Study type Group N Pros.type ~ CNV imp. Scanner Method MD (um) IF (um)
YunMJetal”  invivo Pt. (C) 10 Cr. PVS MS 87.39 156.36
in vivo Pt. (D) 10 Cr. iT(Q) MS 86.67 228.48
in vitro Master (C) 10 Cr. PVS MS 84.96 117.03
in vitro Master (D) 10 Cr. iT(Q) MS 76.82 193.53
Rodiger M in vivo Pt. (C) 20 Cr. PVS MS 82.17 123.78
etal” in vivo Pt. (D) 20 Cr. Trios (Q) MS 874 116.39
Cetik S et al. in vitro Shoulder (C) 10 Cr. PVS SEM 84.85 103.32
in vitro Shoulder (D) 10 Cr. Trios (Q) SEM 61.2 138.83
in vitro Chamfer (C) 10 Cr. PVS SEM 72.45 79.9
in vitro Chamfer (D) 10 Cr. Trios (Q) SEM 63.35 62.03
in vitro Knife (C) 10 Cr. PVS SEM 89.85 95.13
in vitro Knife (D) 10 Cr. Trios (Q) SEM 73.55 104.68
Zarauz Cetal.”  invivo Pt. (C) 26 Cr. PVS MS 135.51 195.11
in vivo Pt. (D) 26 Cr. iT(Q) MS 80.29 124.95
UedaKetal”  invitro 7r.(C) 12 4unit FDP PE MS 86.51 97.19
in vitro Zr. (D) 12 4unit FDP LAVA (Q) MS 62.85 68.09
in vitro CoCr (C) 12 4unit FDP PE MS 81.1 98.19
in vitro CoCr (D) 12 4unit FDP LAVA (Q) MS 32.05 60.07
SuTS et al® in vitro Master (C) 10 3unit FDP PVS MS 76 134
in vitro Master (D) 10 3unit FDP Trios (F) MS 63 110
Pedroche LO in vitro Master (C) 10 Cr. PVS MS 87 238.3
etal in vitro Master (LabD) 10 Cr. PVS MS 71.1 208.47
in vitro Master (intraD) 10 Cr. Trios (F) MS 59.2 111.53
Dauti R et al.” in vitro Master (C) 20 Cr. PVS MS 94.845
in vitro Master (D) 20 Cr. LAVA (Q) MS 96.283
in vitro Master (C) 20 Cr. PVS SEM 83.376
in vitro Master (D) 20 Cr. LAVA (Q) SEM 99.265
Berendero S in vivo Pt. (C) 30 Cr. PVS MS 119.9 2241
etal” in vivo Pt. (D) 30 Cr. Trios (Q) MS 106.6 246.6
Ahrberg D in vivo Pt(C,Cr) 25 Cr.(17)+ PE MS 70.4 139.75
etal” 3unit FDP (8)
in vivo Pt (D, Cr.) 25 Cr.Cr(17)+ LAVA MS 61.08 129.54
3unit FDP (8) (Cr.:Q, FDP:F)
Pradies G etal”  invivo Pt. (C) 34 Cr. PVS MS 91.46 190.55
in vivo Pt. (D) 34 Cr. LAVA (Q) MS 76.33 17438
Boeddinghaus M in vivo Pt. (C) 49 Cr. PVS MS 109.88
etal™ in vivo Pt. (Omnicam) 49 Cr. Omnicam (Q) MS 151.25
in vivo Pt. (TD) 49 Cr. TD (Q) MS 91
in vivo Pt. (Trios) 49 Cr. Trios (Q) MS 114.5
AnSetal” in vitro Master (C) 10 Cr. PVS MS 92.67
in vitro Master (D, die) 10 Cr. iT(Q) MS 103.05
invitro ~ Master (D, without die) 10 Cr. iT(Q) MS 103.55
Almeida e Silva  in vitro Master (C) 12 4unit FDP PE MS 65.33 65.94
ISetal® in vitro Master (D) 12 4unit FDP LAVA COS (Q) MS 63.96 58.46
CHeHX|UtEMSS|X| 563 35, 2018 7¢€ 261
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Table 2. Studies on the comparison of cross section (Continued)

Authors Study type Group N Pros.type ~ CNV imp. Scanner Method MD (um) IF (um)
Tidehag P in vitro Master (C) 9 Cr. PVS MS 170 183
etal® invitro  Master (D, LAVA oral) 9 Cr. LAVA (Q) MS 107 162

in vitro Master (D, LAVA die) 9 Cr. LAVA (Q) MS 113 177

in vitro Master (D, iTero oral) 9 Cr. iT(Q) MS 128 181

in vitro Master (D, iTero die) 9 Cr. iT(Q) MS 115 174
Keul C et al.™ in vitro CoCr (C) 12 4unit FDP PE MS 90.64 143.29

in vitro Zir. (C) 12 4unit FDP PE MS 141.08 165.95

in vitro CoCr (D) 12 4unit FDP iT(Q) MS 56.9 11551

in vitro Zir. (D) 12 4unit FDP iT(Q) MS 127.23 153.88
Syrek Aetal”  invivo Pt. (C) 18 Cr. PVS MS 71

in vivo Pt. (D) 18 Cr. LAVA (Q) MS 45

C: Conventional group, D: Digital group, F: Full arch scan, IF: Internal Fit, iT: iTero, LAVA: LAVA COS, M: Master model, MD: Marginal Discrepancy, MS:
Microscope, PE: Polyether, PVS: Polyvinylsiloxane, Q: Quadrant arch scan, TD: True Definition, Zir: Zirconia

Table 3. Studies on the comparison of superimposition

Authors Study type Group N Pros.type  CNV imp. Scanner Method MD (um) IF (um)
Anadioti E in vitro M (C, e.max press) 15 Cr. PVS SI 110
etal” in vitro M (C, e.max CAD) 15 Cr. PVS SI 116

in vitro M (D, e.max press) 15 Cr. LAVA (Q) SI 211

invitro M (D, e.max CAD) 15 Cr. LAVA (Q) SI 145
Svanborg P in vitro M (C, CoCr) 10 3unit FDP PVS SI 147 117
etal” in vitro M (D, CoCr) 10 3unit FDP iT(Q) SI 142 93
Anadioti E in vitro M (C, e.max press) 15 Cr. PVS SI 2D:40/ 3D:48
etal” in vitro M (C, e.max CAD) 15 Cr. PVS SI 76 /88

in vitro M (D, e.max press) 15 Cr. LAVA (Q) SI 75/89

in vitro M (D, e.max CAD) 15 Cr. LAVA (Q) SI 74 /84

2D: 2 dimension, 3D: 3 dimension, C: Conventional group, D: Digital group, IF: Internal Fit, iT: iTero, LAVA: LAVA COS, M: Master model, MD: Marginal

Discrepancy, PVS: Polyvinylsiloxane, Q: Quadrant arch scan, SI: Superimposition
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Table 4. Studies on the comparison using microscope

Authors Study type Group N Pros. type CNV imp. Scanner Method MD (um)

Abdel-Azim T et al”’ in vitro M (C) 9 Cr. PVS MS 1123
in vitro M (D, LAVA) 10 Cr. LAVA (Q) MS 89.8
in vitro M (D, iTero) 10 Cr. iT (Q) MS 89.6

NgJetal™ in vitro M (C) 15 Cr. PVS MS 74
in vitro M (D) 15 Cr. LAVA (Q) MS 48

Seelbach P er al.* in vitro M (C, E 10 Cr. PVS (1 step) MS 38
in vitro M (C, 1)Zir. 10 Cr. PVS (1 step) MS 33
in vitro M (C,2)E 10 Cr. PVS (2 step) MS 68
in vitro M (C, 2)Zir. 10 Cr. PVS (2 step) MS 60
in vitro M (D, Cerec) 10 Cr. Cerec AC (Q) MS 30
in vitro M (D, LAVA) 10 Cr. LAVA (Q) MS 48
in vitro M (D, iT) 10 Cr. iT (Q) MS 41

1 step: 1 step putty wash, 2 step: 2 step putty wash C: Conventional group, D: Digital group, E: e.max CAD, iT: iTero, LAVA: LAVA COS, M: Master model,
MD: Marginal Discrepancy, MS: Microscope, PVS: Polyvinylsiloxane, Q: Quadrant arch scan, Zir: Zirconia

Table 5. Studies on the comparison using Micro CT

Authors Study type Group N Pros. type CNV imp. Scanner Method MD (um) IF

KimJHetal®  invitro M (C, e.max CAD) 5 Cr. PVS Micro CT 207.8 29.1 mm’
in vitro M (C, e.max press) 5 Cr. PVS Micro CT 176.1 31.4 mm’
in vitro M (D, Carestream) 5 Cr. CS3500(Q)  Micro CT 129.6 25.3 mm’
in vitro M (D, Trios) 5 Cr. Trios (Q) Micro CT 200.9 40.7 mm’

AlfaroDetal®  invitro M (C) 15 Cr. PVS Micro CT 210 um
in vitro M (D, e.max press) 15 Cr. LAVA (Q) Micro CT 170 pm
in vitro M (D, e.max CAD) 15 Cr. LAVA (Q) Micro CT 160 um

C: Conventional group, CNV imp.: Conventional impression material, D: Digital group, MD: Marginal Discrepancy, IF: Internal Fit, PVS: Polyvinylsiloxane, Q:

Quadrant arch scan

Table 6. Studies on the comparison of superimposition without prostheses

Authors Study type Group N CNV imp. Scanner Method Trueness Precision
Ender A et al.” in vitro M (C, PE) 5 PE SI 60.2 66.7
in vitro M (C, PVS) 5 PVS SI 13 123
in vitro M (C, SPVS) 5 Scannble PVS SI 115 14.6
in vitro M (C, ALG) 5 alginate SI 37.7 59.6
in vitro M (D, BC) 5 BC (F) SI 294 19.5
in vitro M (D, OC) 5 OC (F) SI 373 35.5
in vitro M (D, iT) 5 iT (F) ST 324 364
in vitro M (D, LAVA) 5 LAVA (F) SI 449 63
Cho SH et al.” in vitro M (C) 5 PVS SI 11 54
in vitro M (D) 5 LAVA (F) SI 27 91
Kim SY et al.* in vitro M (C) 9 PVS SI MD:25.2 ID:15.1
in vitro M (D) 9 iT(Q) SI MD:25.6 ID:18.35
Ender A et al.” in vitro M (C) 5 PVS SI 20.4 125
in vitro M (LabD) 5 Alicona infinite focus ST 53 1.6
in vitro M (D) 5 Cerec AC (F) SI 58.6 324
Ender A et al.* in vitro M (C) 5 PE SI 55 61.3
in vitro M (D, LAVA) 5 LAVA (F) SI 403 60.1
in vitro M (D, BC) 5 BC (F) SI 49 30.9

ALG: Alginate, BC: Bluecam, C: Conventional group, D: Digital group, DD: Dimensional discrepancy, F: Full arch scan, ID: Internal discrepancy, iT: iTero,
LAVA: LAVA COS, M: Master model, MD: Marginal Discrepancy, MS: Microscope, OC: Omnicam, PE: Polyether, PVS: Polyvinylsiloxane, SPVS: Scannable
PVS, Q: Quadrant arch scan, SI: Superimposition.
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(pm) (degree)
Chew A A et al® in vitro M (C, B) 5 None PE CMM 35 0.058
in vitro M (D, B, Trios) 5 None Trios (Q) CMM 64 0.105
in vitro M (D, B, iT) 5 None iT(Q) CMM 62 0.191
in vitro M (D, B, TD) 5 None TD (Q) CMM 63 0.315
in vitro M(C,T) 5 None PE CMM 49 0.186
in vitro M (D, T, Trios) 5 None Trios (Q) CMM 58 0.089
in vitro M(D,T,iT) 5 None i-Tero (Q) CMM 66 0.23
in vitro M (D, T, TD) 5 None TD (Q) CMM 64 0.206
VME (um)
Basaki K et al.”’ in vitro M (C) 20 None PVS QCSs 55.6
in vitro M (D) 20 None iT (F) QCs 116.4
Distance Angulation
(T/P) (um) ~ (T/P) (degree)
Ajioka H et al.* in vitro M (C) 10 None PVS CMM 22.5/113.5 0.1444/0.226
in vitro M (D) 10 None LAVA (F) QCs 64.5/15.6 0.4154/0.1781
Horizontal (um)  Vertical (um)
Lee ST et al.” in vitro M (C) 30 None PVS SI 34 11
in vitro M (D) 30 None iT(Q) SI -88 93
Marginal
discrepancy (um)
Abdel-Azim Tetal”  invitro M (C, Cr) 6 Cr. PVS MS 24.1
in vitro M (C, Bar) 6 bar iT (F) MS 135.19
in vitro M (D, Cr.) 6 cr. PVS MS 61.43
in vitro M (D, Bar) 6 bar iT (F) MS 63.14

B: Bone level implant, C: Conventional group, D: Digital group, F: Full arch scan, iT: iTero, LAVA: LAVA COS, M: Master model, MD: Marginal Discrepancy,
MS: Microscope, OC: Omnicam, PE: Polyether, PVS: Polyvinylsiloxane, SI: Superimposition, T: Tissue level implant, Q: Quadrant arch scan, QCS: Quality

control software, VME: Vector magnitude error.
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