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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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22
(19)

2)

12
(12)

34
34
(32)

15
(15)

25
(23)

30
(30)

12
(12)

30
(28)

30
(28)

20
(20)
60
(58)

34
(34)

22
(22)

Straumann
AG
Branemark
System,
TiUnite, Mk
II; Nobel
BiocareGothe
nburg
ELEMENT;
Thommen
Medical
ELEMENT;
Thommen
Medical
Mk Il WP
TiUnite
implant Nobel
BiocareGothe
nburg
NobelReplace
tapered
TiUnite;
Nobel
BiocareGothe
nburg
XiVE Plus;
Dentsply
Sirona
Branemark
System,
TiUnite, Mk
Ii; Nobel
Biocare AB
Gothenburg
NR

SFB screw
internal hex
implant;
Alpha Bio Ltd
Bioactive
Covering;
Winsix
Straumann
SLA TE
implants;
Straumann
AG
Branemark
MK 1V,
TiUnite;
Nobel Biocare

NR

NR
191

NR

NR

0.85

0.71
NR

1.19

0.26
0.99

0.22
NR

NR

1.95
+

0.70

191
+

0.55

NR

NR
1.59

NR

NR

0.75

0.63
NR

1.00

0.20
0.75

0.17
NR

NR

1.93
+

0.42

1.95
+

0.88

215
0.62
NR
NR

NR

1.91

0.59
2.20

0.67
NR
NR

2.03
0.75

NR

NR

NR

2.00
0.52
NR
NR

NR

3.27

0.53

2.27

0.81
2.00

0.52
NR
NR

3.03
0.81

NR

NR

NR
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10 ) elre

den
Hartog
et al
(2011)

Barewal
et al
(2012)
Grandi
et al
(2011)
Grandi
et al
(2013)
Margos
sian et
al

(2012)

Meloni
et al
(2012)

Alfadda
et al
(2014)

Gothber
g et al
(2014)

Jokstad
et al
(2014)

Kokovic
et al
(2014)

Grandi
et al
(2015)

Netherl
ands

USA

Italy

Italy

France

Italy

Canada

Sweden

Canada

UAE

Italy

18

36

12

36

24

12

12

60

60

62
(26/36),
39.25

23

80
(31/49),
53.53
80
(31/49),
53.53
77

20
(8/12),
46

42
(18/24),
61.5

50
(18/32),
67.08

35
(20/15),
63.02

12 (3/9),
49

70
(31/39),
48.45

31
(30)

8
™

81
(81)

81
(79)

105

20
(20)

64
(62)

50
(46)

52
(49)

36
(36)

35
(34)

31
(31)

15
(14)

80
(80)

80
(79)

98

20
(20)

96
(93)

100
(98)

72
(71)

36
(36)

35
(35)

AB
NobelReplace
Tapered
Groovy;

Nobel Biocare
AB, Goteborg
Astra Tech

JDEvolutio;
JDentalCare

JDEvolutio;
JDentalCare

First-
generation full
Osseotite NT

certain;
Biomet 3i
NobelReplace
Tapered
Groovy;
Nobel
Biocare,
Goteborg
TiUnite dental
implants;

Nobel

Biocare,
Goteborg
Branemark
TiUnite™
implants
(Nobel
Biocare®,
Goteborg,
Sweden)
Branemark
System MK |11
or Mk IV
TiUnite;
Nobel Biocare
AB, Goteborg
SLA
Straumann
TE;
Straumann
AG
JDEvolutio;
JDentalCare
tapered thread
titanium
implants and
double
acidetched
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NR

NR
NR
NR

NR

0.83

0.16

NR

NR

NR

NR

NR

NR

NR
NR
NR

NR

0.86

0.16

NR

NR

NR

NR

NR

1.87

0.56
NR
NR
NR

NR

2.76

0.48

NR

NR

NR

NR

NR

1.99

0.60
NR
NR
NR

NR

2.70

0.37

NR

NR

NR

NR

NR
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treated surface
Cesarett Cuba 36 28 37 36 | SLA surface; | N N 2.4 2.5 NR | NR

i et al (16/12), | (37) | (36) Institute R | R + +
(2016) 61.7 Straumann 1.0 | 038
AG and a
polished neck
of 2.8 mm
Esposito | Sweden 4 81 167 | 82 AnyRidge N | N | NR | NR | NR | NR
et al (26/55), | (16 | (82) Xpeed; R | R
(2016) 53.56 7) Megagen
Implant
Rieder | German 8 48 23 | 22 SLActivea | N | N | NR | NR | NR | NR
et al y (24/24), | (23) | (22) surface; | R R
(2016) 44.8 Straumann
AG
Vercruy | Belgiu | 0.3 15 42 | 48 Ankylos| N | N | NR | NR | NR | NR
ssen et m (12/3), | (42) | 47) implants; | R R
al 60 Dentsply
(2016) Sirona
Zuffetti Italy 120 52 25 27 FOSS; | N N NR NR NR NR
et al (16) | (24) Zimmer | R R
(2016) Biomet 3iFL
Chidaga | India 72 20 10 10 NR| N | N - - 1.80 | 1.80
m et al (14/6), | (10) | (10) R | R + | *
(2017) 23.1 0.42 | 0.42
16 | 16
Giacom | Brazil 9 15 15 | 30 NR| N | N ? ? ? ?
el et al (2/13), | (15) | (28) R | R
(2017) 47.7
Braman Italy 36 40 40 40 NR N N | 1.11 | 060 | 34 3-4
tietal (40) | (40) R| R |5+ | 5+ | mm | mm
(2018) 0.13 | 0.06
(12) 1
Donos UK 24 24 10 14 Straumann N N 1.0 0.9 NR | 2.3-
et al (7/117), | (10) | (14) | Bone Level, R | R 3.1
(2018) 47.1 RC,
(13) SLActive®,
Institut
Straumann
AG, Basel,
Switzerland
Zarrabi NR 12 32 20 19 NR N N NR NR NR NR
et al (NR), | (20) | (18) R | R
(2018) NR
(14)
Ayna et NR 60 63 48 15 Luxatemp N | N | NR | NR | 31 2
al (30/33), | (45) @ (15) DMG R | R
(2019) 54.68 Chemisch-
(15) Pahrmazeutisc
he
Fabrik GmbH,
Hamburg—
Germany
Bernard u.s 24 15 42 48 Ankylos; | N | N 14 | 14 | 218 | 217
et al (12/3), | (42) | (47) Dentsply | R | R + t t t
(2019) 45-71 Sirona 13 | 1.3 | 059 | 0.70
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(16)

Bielema | Brazil 3 20 20 20
nn et al (8/12), | (18) | (19)
(2019) 66.90

17)

Daher NR 36 26 77 76
et al (73) | (73)
(2019)

(18)

Kutkut u.s 12 20 10 10
et al (10) | (10)
(2019)

(19)

Salman u.s 60 23 11 12
etal (12/11), | (11)  (12)
(2019) 70.1

(20)

Kernet | German 60 102 50 52

al y (46/56), | (41) | (50)
(2021) 69.3
(21)

Koetal NR 12 72 (/) 93 94
(2021) (89) | (94)
(22)

s (OR: 0.11; % 95 CI: 0.00, 2.36) Y+ +# Jl
OLan 5 o) adlas 4 by e uils o op e
OR: 3.32; % 95 CI: ) ¥+\A JL. ,5 (Zarrabi, et al)
G e o5l S5 5l e 55 0.13, 86.75
Pooled RR 48" jxe puls €355 VAL 4l s e s
o ML b il 53 Ols Odile Wl S

(1 13 503 ksly o Jsame (OIE5L b Cibasl 413 +/VA

29x10mm, ' N | N | NR | NR | 2.00 | 2.80

Facility R | R + +
NeoPoros 0.72 | 0.78
? N N NR | NR NR | NR
R R

OsseoSpeed N | N | NR | NR | 227 | 245
TX4.0S R | R

implants

(Astra Tech

Implant

System,

Dentsply

Sirona)
3.8 x 11mm; N | N | NR | NR | 23 | 23-
Promote plus, | R R 2.8 2.8
Camlog
Biotechnologi

es,

Basel,
Switzerland

NR N N NR NR NR NR

& Ofme i ol by
331 W Ol el 0T 5y Coume Sl sl
sl doys 58 by bdisg esls S5yl 8 s 5 g5
03,5 33 53 okile (Jb (Il (gla O3 S dlone
(Bl b Cate Dl o uls ol el
gla adlas & by e L Sl S L S 5
OR: 0.11; %) Y+ Y\ Jle 5 (Ko, et al) ol,\SKea 5 5
45 Oh, et al) o1,Kas 5 o5 5 (95 CI: 0.01, 1.98

1€ AT g jg0 7 @ g S )9y 7 olGws)S b}y eole alSkily (alc alas


http://dx.doi.org/10.61186/sjku.29.4.123
https://sjku.muk.ac.ir/article-1-8154-en.html

[ Downloaded from siku.muk.ac.ir on 2025-08-20 ]

[ DOI: 10.61186/5ku.29.4.123 ]

w SB olhre yp  1RKE

I cL OR WwWeight
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 A 28 2 —_— 207 [0.18, =24.15] o.s9
Donos et al , 2018 10 o 14 o o.72 [ 0.01, 39.52] 0.53
Bramanti et al, 2018 ao o ao o 1.00 [ O.02, 51.63] o.a7
Galli et al, 2008 24 a 27 o o.30 [ 0O.01, 7.63] 1.ae
Capelli et al, 2010 24 1 26 1 o.92 [ 0.05, 15.59] o.96
Shibly et al , 2010 29 1 28 = —_—- z2o07[0.18, =24.15] o.s9
Hall et al , 2006, 2007 8 =3 =3 8 —-— 1.78 [ 0.40, 7.94] 2.a6
Bernard et al , 2019 az= o a7z 1 z2es8[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, 8.71] 1.38
Cesaretti et al, 2016 37 o 36 o 1.03 [ 0.02, 53.16] o.a7
Nicolau et al, 2013 157 5 172 [S] —a- 1.10 [ O.33, 3.66] a.84a
Crespi et al , 2008 =20 o 20 o 1.00 [ 0.02, 52.85] o.a7
Bielemann et al , 2019 18 =2 19 1 —_—— 0.a47 [ 0.04, 5.69] 1.82
Ganeles et al , 2008 193 a4 180 (=3 — - 1.61 [0.a5, 5.79] 3.60
Merli et al , 2008 34 A 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.as
Rieder et al , 2016 23 o 22 o 1.04 [ 0.02, 54.92] o.ae
Grandi et al , 2013 7o =2 7o 1 —_—-——— 0.50 [ 0.04, 5.63] 1.88
Grandi et al , 2011 81 o 80 o 1.01 [ 0.02, 51.64] o.a7
den Hartog et al , 2011 30 1 31 o o.32[0.01, 8.23] 1.4a1
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.920
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 [ 0.0=2, 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 6= =2 o3 3 —_—— 1.00[0.16, 6.16] 222
Salman et al , 2019 11 o 12 o o0.92 [ 0.02, 50.28] o.as
Ko et al , 2021 89 a oa o - o.11 [O.01, 1.98] a.31
Kern et al , 2021 a1 o 20 2 —a— 0.46 [ 0O.09, =2.31] a.78
Zarrabi et al, 2018 20 o 1s 1 3.32[0.13, 86.75] o.a3
Oh et al , 2006 o 3 1z o 0.11 [O0.0O, 2.386] 3.22
Giacomel et al, 2017 15 o 28 =2 2.72[0.12, 60.29] o.58
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 [ 0.0=2, 50.36] o.as
Donati et al , 2015 o3 11 51 6 — - 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 7z 1 14 1 O0.50 [ 0.03 o.24a] 1.1e
Guncu et al, 2009 11 1 12 o 0.31 [ 0.01 8.31] 1.38
Zollner et al , 2008 193 4 180 (=3 — - 1.61 [0O.a5 5.79] 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[0O.16 3.47] 3.65
Testori et al, 2007 2a 1 27 o o.30 [ O0.01 7.63] 1.4ae
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 58 2 58 2 —_— 1.00[0.14, 7.34] 1.85
Cannizzaro et al , 2012 28 a 30 1 0.93 [ 0.06, 15.65] o.96
Testori et al, 2003 s0 2 as 1 0.52 [ 0.05, 5.93] 1.82
Vercruyssen et al , 2016 az= o a7z 1 zes8[0.11, 67.67] o.a9
Zuffetti et al, 2016 16 o 24 3 — 0.22 [ 0.05, 0.95] 7.95
Cannizzaro et al , 2008 89 a1 8a 3 3.18 [ 0.32, 31.16] o.21
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

1/128
Fixed-effects Mantel-Haenszel model
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Ll ,s P Value: 0.903, Q: 14.60) «/AF T
sl 5 LT 45 5 (P Value: 0.833, Q: 5.83) 1/
cws 4 (P Value: 0.922, Q: 4.55) y/va ;bls

(¥ Jgd). el

2608 ML L Skl 53 i Ol ol adlllas )
S8 55 sene iy 4 ELL L sl b agli
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bl g (Jaox0 (5105 5l Cadeos ! b duylin 30 (5599 (6105 Hb Cadeosl 53 By Of jao 31 AL Y Jou>

Boygly Sl
Variables Categories Pooled OR (% 95 CI) Heterogeneity assessment
I square P value Q
>2010 1.02 (0.68 — 1.53) 0.00 % 0.982 13.24
Years
<2010 0.82 (0.54 - 1.25) 0.00 % 0.782  11.22
America 0.84 (0.59 —1.21) 0.00 % 0.903  14.60
. Europe 1.10 (0.58 — 2.07) 0.00 % 0.833 5.83
Continents

Other (Asia and

_ )
other continents) 1.19 (0.59 — 2.44) 0.00 % 0.922 4.55

MBL £33 swely
YF 5l gei 53 gl o oslizal ods o3l 035 S0ke LoV astLs I i 5)5m 05,8 55 55 MBL ke anslie sl 5
SoleT Blod 51 Codastl ol 687 sl azils Sl 31 CL 09 8 o 4 /¥ Jliie 4 1L 05,5 53 MBL . 55Le o8 sls 0L

(Y 13 50) (WMD: 0.32; % 95 CI: 0.15, 0.48; 1% 93.42%; P: 0.00) ol 03 51 515 e

IL CL SMD Weight

Study N Mean SD N Mean SD with 95% CI (%)
Galli et al 25 114 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 —l- 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 - 0.00[-0.47, 0.47] 12.83
Zembic et al 22  1.91 b5 22 195 .88 —— -0.05 [ -0.65, 0.54] 8.07
Meloni et al 20 .83 .16 20 .86 .16 —— -0.19[-0.81, 0.43] 7.31
Cesarettietal 37 2.4 1 36 2.5 .8 -0.11[-0.57, 0.35] 13.37
Bramantietal 40 1.115 .131 40 .605 .06 —&— 5.01[ 4.11, 5.90] 3.55
Bernard etal 42 1.4 1.3 48 1.4 1.3 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 6 = 6;: Q(9) = 136.87, p = 0.00
Testof 8 =0: z=3.70, p = 0.00

Fixed-effects inverse-variance model

Q-Sl;»g" b dwlbio yo (IL) 6)95 G HL b s Q.‘.L;A.ll > MBL 39 wﬁ?lﬁn Ol du o @fp 219903 Yy )‘.59»5
(CL) Jgoro Oyge 4 SIAT50 L s

355 5 el oyl s (oS ) ey ki g 0313 PPD :pgw by
Y0 CL 05,8 s 4 IL 65,8 ;5 PPD os o3l g2l GICL cos 4 1L 03 8 53 PPD awslie sl
33003 an b LT Blodd 5 SNt ol o 3 a8 adlas VY 5 8 eslinal ot esls O3 pSSLe D

S bl plonil 51 ey 03 8 55 531, PPD ke
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e SB plrs uyp 1Ry

Y ,15505) 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% CI (%)
Ohetal 12 2.08 .73 12 2.63 .94 —— -0.65[-1.47, 0.17] 4.38
Romanosetal 36 1.9 2 36 2.1 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 2.15 62 12 2 .52 —®&—— 0.26[-0.54, 1.07] 4.57
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[-0.47, 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 42 218 59 48 217 7 —— 0.02[-0.40, 0.43] 17.21

_._
<

Overall

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

Fixed-effects inverse-variance model

-0.25[-0.42, -0.08]
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