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ABSTRACT

Background and Aim: Edentulism is described as "ultimate indicator of disease burden for
oral health" that affects quality of life. The most common treating method is an implant,
which has a favorable survival rate for replacing lost teeth and improving the quality of life.
The aim of this study is to review the rate of bone resorption, success rate and gingivitis in
implants with immediate loading (IL) compared to conventional Lading (CL), which was
performed as an update of the meta-analysis study by Chen J, et al (2019).

Materials and Methods: The study is a systematic review and meta-analysis, using a
descriptive-analytical method and in four stages. The desired effect size included survival risk
ratio and mean difference, crestal bone surface and probing depth in the group using CL
implants compared to IL implants. For meta-analysis, the risk ratio, logarithm and standard
deviation of the logarithm were combined using the fixed effect model. To calculate the mean
difference, the weighted mean difference index was used and they were combined and
compared using the fixed effect model. Cochran's Q and I? tests were used to examine
heterogeneity and variance between selected studies; Egger's test was used to evaluate
publication bias. All these analyzes were done with STATA-17.

Results: After searching the desired databases, 2089 articles were retrieved; After removing
the duplicates in the Endnote-X9, 1088 articles entered the screening step based on the title,
and finally 61 articles with the inclusion criteria were included in the study, that 11 new
studies were added.

Conclusion: In general, the survival rate and the average crestal bone level in the IL implants
compared to the CL implants were higher by 0.78 and 0.32, respectively, and the weighted
average probing depth was lower by 0.25.
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n cL OoOR Weight
Study Yes No Yes No with 95% ClI (%)
Donati et al , 2008 100 a 57 o - o.19 [0.01, 3.671 3.04a
Meloni et al, 2012 20 o 20 o 1.00 [ O.02, 52.85] o.a7
Shibly et al , 2012 29 1 28 2 —_— 2 o7 [0.18, 24.15] o.s9
Donos et al , 2018 10 o 14 o o.72[0.01, 39.52] o.53
Bramanti et al, 2018 a0 o ao o 1.00 [ O.02, 51.63] o.a7
Galli et al, 2008 24 1 27 o o.30[0.01, 7.63] 1.46
Capelli et al, 2010 24 1 26 1 0.92 [ 0.05, 15.59] o.96
Shibly et al , 2010 29 1 28 2 —_—- 207 [0.18 24.15] o.s9
Hall et al , 2006, 2007 8 =] =] 8 —-— 1.78 [ 0.40, 7.94] 2.a6
Bernard et al , 2019 az o a7z 1 268 [ 0.11, 67.67] o.ao
Zembic et al , 2010 19 3 22 o - 0.12 [ 0.01, 2.55] 3.28
Merli et al , 2008 34 1 32 =2 —_—— 2,13 [0.18, 24.59] o.s89
Vvelde et al , 2010 35 1 34 o 0.34 [ 0.01, 8.711 1.38
Cesaretti et al, 2016 37 o 36 o 1.03 [ 0.02, 53.16] o.a7
Nicolau et al, 2013 157 I3 172 [S) —a- 1.10 [ O.33, 3.66] a.8a
Crespi et al , 2008 20 o 20 o 1.00 [ O.02, 52.85] o.a7
Bielemann et al , 2019 18 2 19 1 —_—— 0.a47 [ 0O.04, 5.69] 1.82
Ganeles et al , 2008 193 a4 180 =3 — - 1.61 [0O.as5, 5.79] 3.60
Merli et al , 2008 34 1 32 2 —_—— 213 [0.18, 24.59] o.s9
Kutkut et al , 2019 10 o 10 o 1.00 [ O.02, 55.27] o.ae
Cannizzaro et al , 2009 52 o 56 o 0.93 [ 0.02 a7.68] o.a9
Rieder et al , 2016 23 o 22 o 1.04 [ 0.02, 54.92] o.ae
Grandi et al , 2013 79 2 79 1 —_—-——— O0.50 [ O0.04, 5.63] 1.88
Grandi et al , 2011 81 o E=Ye) o 1.01 [ 0.02, 51.64] o.a7
den Hartog et al , 2011 30 1 31 o 0.32[0.01, 8.23] 1.41
Ayna et al , 2019 as 3 15 o 0.4z [ 0.02, 8.58] 1.60
Chidagam et al , 2017 10 o 10 o 1.00 [ 0.02, 55.27] o.ae
De Rouck et al, 2009 23 1 23 =2 —_——-— 2.00[0.17., =23.62] o.90
Schincaglia et al , 2008 14 1 15 o 0.31 [ 0.01, 8.28] 1.39
Kokovic et al , 2014 36 o 36 o 1.00 [ 0.02, 51.76] o.a7
Danza et al , 2010 20 o 20 o 1.00 [ 0O.02, 52.85] o.a7
Guncu et al , 2008 11 1 12 o 0.31 [0.01, 8.31] 1.38
Esposito et al, 2016 167 o 82 o 2.03 [ 0.04, 103.23] o.31
Alfadda et al , 2014 62 2 o3 3 —_—— 1.00[0.16, 6.16] 2.22
Salman et al , 2019 11 o 12 o 0.92 [ 0.02, 50.28] o.as
Ko et al , 2021 89 a o4 o - 0.11 [ 0.0, 1.98] a.31
Kern et al , 2021 a1 E) 20 2 — - O0.a46 [ O.09, 2.31] a.78
Zarrabi et al, 2018 20 o 18 1 3.32[0.13, 86.75] o.a3
Oh et al , 2006 o 3 1z o 0.11 [ 0.00O, 2.36] 3.22
Giacomel et al, 2017 15 o 28 2 2.72[0.12 60.29] o.ss8
Romanos et al, 2006 36 o 36 o 1.00 [ 0O.02, 51.76] o.a7
Grandi et al , 2015 34 o 35 o 0.97 [ 0.02, 50.36] o.as
Donati et al , 2015 o3 11 51 (5] — - 0.99 [ 0.35, 2.85] 6.67
Jokstad et al, 2014 ao 3 71 1 —-.———— 0.23 [ 0.0=2, =2.28] 3.29
Barewal et al, 2012 7 1 14 1 0.50 [ 0.03, o.24] 1.16
Guncu et al, 2009 11 1 12 o 0.31 [0.01, 8.31] 1.38
Zollner et al , 2008 193 4 180 = — - 1.61 [0.a5 5.791 3.60
Cannizzaro et al , 2008 29 1 29 1 1.00 [ O.06, 16.76] o.93
Daher et al , 2019 73 a 73 3 —- o.75[0.16, 3.47] 3.65
Testori et al, 2007 2a 1 27 o O0.30 [ 0.01 7.63] 1.46
Romanos et al, 2016 30 o 30 o 1.00 [ O.02, 52.04] o.a7
Gothberg et al, 2014 ae a os 2 —- 0.23 [ 0.04, 1.33] 5.00
Prosper et al, 2010 s8 2 58 2 —_— 1.00[0.14, 7.34] 1.85
Cannizzaro et al , 2012 28 1 30 1 0.93 [ 0.06, 15.65] o.96
Testori et al, 2003 s0 2 as 1 O0.52 [ 0.05, 5.93] 1.82
Vercruyssen et al , 2016 az o a7z 1 268 [ 0.11, 67.67] o.a9o
Zuffetti et al, 2016 16 o 2a 3 — 0.22 [ 0.05, 0.95] 7.95
Cannizzaro et al , 2008 89 1 8a 3 3.18 [ 0.32, 31.16] o.91
Overall ‘ o.78 [ O.58, 1.04a]

Heterogeneity: I” = 0.00%, H” = 1.00
Test of ©, = 6,: Q(57) = 26.43, p = 1.00
Testof © = 0: =z = -1.68, p = 0.09
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Fixed-effects Mantel-Haens=zel model
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1RO (s)san edas

bl 2 (Jeox0 (5105 5l Cakeos | b duglin 50 (5598 (6105 Hb Cadeosl 50 By Ol yme 3T (AL Y Jou

Variables

Years

Continents

Categories

>2010

<2010
America
Europe
Other (Asia and
other continents)

Lobgly Jlw

Pooled OR (% 95 CI)

Isquare P value
1.02 (0.68 — 1.53) 0.00 % 0.982
0.82 (0.54 - 1.25) 0.00 % 0.782
0.84 (0.59 —1.21) 0.00 % 0.903
1.10 (0.58 —2.07) 0.00 % 0.833
1.19 (0.59 —2.44) 0.00 % 0.922

Heterogeneity assessment

Q
13.24

11.22

14.60
5.83

4.55

MBL :p55 sly

Y=F 5ls g0 55 gl b eslizal o osls 05 Sole OO astls 51 i 3550 05,5 53 53 MBL ke anslie (s
oleT Blod 51 Codastt ol &7 sl azils Sl 31 CL 09 8 o 4 /¥ Sliie 4 IL 05 5 ;3 MBL . 55Le o7 sls 0L
Y i3 503) (WMD: 0.32; % 95 CI: 0.15, 0.48; 1%: 93.42%; P: 0.00) ol 03 55 513 s

1L CL SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Galli et al 25 1.14 .58 27 1.18 .54 —— -0.07 [ -0.62, 0.47] 9.52
Capelli et al 25 1.18 .56 27 1.28 5 - -0.19[-0.73, 0.36] 9.48
Shibly et al 30 1.19 .26 30 1 .2 —- 0.82[ 0.29, 1.35] 10.16
Shibly et al 30 .99 .22 30 75 17 —— 1.22[ 0.67, 1.77] 9.28
Velde et al 36 1.93 7 34 193 .42 1 0.00[-0.47, 0.47] 12.83
Zembic et al 22 1.91 55 22 195 .88 —— -0.05[ -0.65, 0.54] 8.07
Meloni et al 20 .83 .16 20 .86 .16 —l— -0.19[-0.81, 0.43] 7.31
Cesarettietal 37 2.4 1 36 2.5 .8 1l -0.11 [-0.57, 0.35] 13.37
Bramantietal 40 1.115 .131 40 .605 .06 —&— 501[ 4.11, 5.90] 3.55
Bernard et al 42 1.4 1.3 48 1.4 13 1 0.00[-0.41, 0.41] 16.44
Overall ¢ 0.32[ 0.15, 0.48]
Heterogeneity: I° = 93.42%, H® = 15.21
Test of 8 = 8;: Q(9) = 136.87, p = 0.00
Test of = 0: z=3.70, p = 0.00

0 2 4 6

Fixed-effects inverse-variance model
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(¥ )15 503) 72.43%; P: 0.00)

(WMD: -0.25; % 95 CI: -0.42, -0.08; I*

Bielemann etal 20 2 72 20 28 .78

-1.07[-1.73, -0.40] 6.73

IL CL SMD Weight
Study N Mean SD N Mean SD with 95% ClI (%)
Ohetal 12 2.08 73 12 2.63 .94 —— -0.65[-1.47, 0.17] 4.38
Romanosetal 36 1.9 2 36 21 2 —— -1.00[-1.49, -0.51] 12.29
Romanosetal 30 2.53 .63 30 26 498 —i— -0.12[-0.63, 0.38] 11.50
Guncu et al 12 215 62 12 2 .52 —®&—— 0.26[-0.54, 1.07] 4.7
De Roucketal 24 3.6 61 25 3.27 .53 —#— 0.58[ 0.01, 1.15] 9.03
Guncu et al 12 22 67 12 2 .52 —&— 0.33[-047, 1.14] 455
Danza et al 20 2.03 .75 20 3.03 81 —i— -1.28[-1.96, -0.60] 6.38
den Hartog etal 31 1.87 .56 31 1.99 6 —i— -0.21[-0.71, 0.29] 11.85
Meloni et al 20 276 48 20 27 .37 —— 0.14[-0.48, 0.76] 7.67
Chidagametal 10 1.8 4216 10 1.8 .4216 —®&— 0.00[-0.88, 0.88] 3.84
Bernard et al 42 2.18 59 48 217 7 —— 0.02[-0.40, 0.43] 17.21

_._
<

Overall

Heterogeneity: = 72.43%, H’=3.63
Test of 8; = 8;: Q(11) = 39.89, p = 0.00
Testof 6 =0:z=-2.86, p=0.00

Fixed-effects inverse-variance model
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