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Abstract

The aim of this systematic review was to compare the accuracy of implant impression techniques between
conventional technique and intraoral scanner in partial edentulism. Systematic search was conducted in PubMed,
Scopus, and Cochrane, from January 2000 to January 2024. Among the total of 4,544 publications, 14 were selected
according to inclusion and exclusion criteria. The sub-grouped meta-analysis was conducted following the accuracy

parameters; inter-implant distance deviation favoring conventional techniques (p = 0.05), three-dimensional deviation
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(trueness and precision) favoring digital techniques (p = 0.007). The results found that the numbers of studies were

comparable between the studies favoring conventional techniques and the studies favoring digital techniques.

However, technologies of intraoral scanner have been developed, resulting in improved accuracy of digital technique.

Implant impression with digital techniques tend to performed better accuracy compared to conventional techniques

in recent studies of partial edentulism. In case of two to three implants and inter-implant angulation under 20 degrees,

both conventional and digital implant impression could be performed. Further studies that perform standardized

methodologies both in laboratory and clinical condition are required to conduct meta-analysis.
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Table 1 Search term in database (cont.)
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Table 3 Risk of bias assessment according to QUADAS-C
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A la 215 e i o 213 A To o35 1wy
Lin et al.,, [1] - + + - + + +
30 - + + -
2015 [2] + + + + + + +
Ajioka et al., (1] + + + + + + +
+ + + +
2016 [2] + + + + + + +
Basaki et al., [1] + + + + + + +
31 + + + +
2017 [2] + + + + + + +
Chew et al, [1] + + + + + + +
28 + + + +
2017 [2] + + + + + + +
Chia et al., [1] + + + + + + +
29 + + + +
2017 [2] + + + + + + +
Alshawaf et al., [1] + + + + + + +
27 + + + +
2018 [2] + + + + + + +
Marghalani et al,, [1] + + + + + + +
12 + + + +
2018 [2] + + + + + + +
Roig et al,, [1] + + + + + + +
35 - + + -
2020 2] - + + - + + +
Abduo et al,, [1] + + + + + + +
32 + + + +
2021 [2] + + + + + + +
Mathey et al., [1] + + + + + + +
34 + + + +
2021 [2] + + + + + + +
Abou-Ayash et al,, [1] + + + + + + +
33 + + + +
2022 [2] + + + + + + +
Alpkilic et al., [1] + + + + + + +
36 + + + +
2022 [2] + + + + + + +
Onoral et al., [1] + + + + + + +
37 + + + +
2022 [2] + + + + + + +
Tan et al,, [1] + + + + + + +
22 + + + +
2023 [2] + + + + + + +

ele: 1oa: nT5iEeNNguF9E (S: Sample Selection) lo: n13maaeuawil (I Index Test) 875: 4791597461984 (R: Reference Standard) tow: n75a e s8]
(F: Flow and Timing) [1]: msAuviuvyume35auau [2]: n1sAunkuuaIe 50998 + ATMIEENE - ATMEENEY uay ? Auaeslitaoy
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Figure 1 PRISMA 2020 flow diagram
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Digital Conventional Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Alloka 2016 645 19 10 225 12.4 10 22.5% 2.51[1.27, 3.74] 201& —
Basakl 2017 108 93 10 58 32 10 27.5% 0.70 [-0.21, 1.61] 2017 N
Abduo 2021 42.8 2B.2 10 366 25 10 27.09% 0.22 [-0.66, 1.10] 2021 e
Tan 2023 23.9 161 5 168 14.1 5 22.1% 0.42 [-).84, 1.69] 2023 [ e —
Total (95% CI) 35 35 100.0% 0.91 [-0.02, 1.85] |eeEi -
Heterogenehy: Tau® = 0.61; ChE = 0.40, df = 3 (P = 0.02); F = GBX _54 -Ii ) i j‘

Test for overall effect: Z = 1.92 (P = (.05}
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Figure 2 Forest plot of inter-implant distance deviation in case of parallel implants
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Digital Conventional Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Basakl 2017 123 100 10 53 2B 10 39.5% 0.91 [-0.02, 1.84] 2017 _l.—_I—
Abduo 2021 721 36 10 59.1 &66.3 10 42.6% 0.23 [-0.65, 1.11] 2021
Tan 2023 5.5 33.3 5 15.6 199 5 17.9% 1.64 [0.10, 3.18] 2023 —
Total (95% CI) 25 25 100.0% 0.75 [0.05, 1.46] -
Heterogenehty: Tauw® = 0.10; ChE = 2.71, df = 2 (P = 0.26); F = 26X Th 5 ) 3 P}

Test for overall effect: Z = 2.00 (P = (.04}
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Figure 3 Forest plot of inter-implant distance deviation in case of angulated implants (15-20 degrees)

Digital Conventional Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Mathey 2020 106 10.1& 1) 187.9 52.05 10 45.6X% -2.09[-3.23, -0.96] 2020 ——
Abduo 2021 50.2 2B.2 10 B74 424 10 54.4X% -0.99[-1.93, -0.05] 2021 ——
Total (95% CI) 20 20 100.0% =-1.49[-2.57,-0.42] ~ai
Heterogenelty: Tau = 0.32; Che = 2.14, df = 1 (P = 0.14)}; F = 53X _14 _%2 ) 2‘ j‘

Test for overall effect Z = 2.72 (P = 0.007)
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Figure 4 Forest plot of three-dimensional deviation (Trueness)

Digital Conventional

Digital Conventional Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Mathey 2020 140.8 43.77 10 1B1.2 53.76 10 54.1% -0.61[-1.52,0.20] 2020 ——
Abduo 2021 56.7 248 10 105.6 463 10 45.9% -1.26 [-2.24, -0.28] 2021 —a—
Total (95% CI) 20 20 100.0% =-0.91[-1.57, -0.25] L
Heterogenehty: Tau® = 0.00; ChE = (.91, df = 1 (P = 0.34); F = 0X T 3 ) 3 p]

Test for overall effect: Z = 2.60 (P = 0.007)
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Figure 5 Forest plot of three-dimensional deviation (Precision)

12,27,30,31,33,34,36,37 ﬁ Lﬂi&ﬂ’}i

finsAnwsuiu 8 3aq
Anwlunsaifidunyituunsensuing (Distal-extension
partial edentulism) %nﬁmag‘iumw&éazﬁu 1uaz 2 (Kennedy
class | and 1) @UA159MUNLAY 3. LBAIA \AULUA (Dr.

Edward Kennedy) 1u@ 1925% annisanelunsdifidu

71591991 5 TeTiamanan19sA N
Table 5 Factors affecting the heterogeneity
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Table 5 Factors affecting the heterogeneity (cont.)
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